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Chemical
SOLVENTS (Contimnued)

2-Ethoxyethyl acetate

(CHD L G011 )

Erhyl acetate
[GH000C Hs5)

Ethylbenzene [CisCHs)

Furfuryl alcohol
Heptane [Cll3(Qh){H3)

Isobutane {See Chaln Transfer
Agents]

Isobutyl alcohol [See Chain
Transfer Agents]

Isobutyric acid
[(CH3),000H])

Isooctane

(G L))

Isopentane
(@) a0 aH3)

Isopropyl alcotol [See Ghain
Transfer Agents}

Isopropyl benzene [See (hain
Transfer Agents (Qumene)}

Kerosene

106.2

9.1

100.2

TABLE A-15 (Continued)

Boiling

Point, °C  Specific Flash

Applicability to Polymer Type

Solubllity Qlting Gavity  Folnt (See First Page of Table for Number Code)
Vater Aol B Polnt)t (at 20C) C(0CY 1334567890 U 2D BISI6T 8192021 2 D% 3576
Soluble  Miscible 156.4 09749 X
Soluble  Soluble  Soluble n 0.9 2.2 x X X
Isolwble  Soluble  Soluble 136.2 0.867 15 X X X X X
Soluble  Soluble  Soluble 170 1.1285 7 X
Insoluble  Soluble  Soluble 9.4 068368 3.9 X X X X
(closed
ap)
Insoluble  Soluble 6.7 0.660 23 x X X X X X
X X
X
Soluble  Solble 1564 0.960.95 77 (IC) X X
Insoluble  Slight 99.2 0.6919 12 XX
Insoluble  Very Slight Soluble 27.85  0.619%7 -57 XX
X X X
X
Insoluble Miscible  180-300 0.81 3865 X X X

. (Continued)
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Chemical
SCLVENTS (Continued)

Methanol [See Chain Transfer
Agents}

Methyl acetate [See CGhain
Trangfer Agents)

Methylene chloride [(CHCl,]
Methyl ethyl ketone [See
2-Butanone]

Methyl isobutyl ketone
[(G3) 0H10008)

Methyl 1sobutyrate
Mineral oil

Maphtha

Nitrobenzene [CgNO,]
Fentane [Gi3(ai) FH3)

3Pentancne [Dlethyl ketone},
[CHLOCH5)

2-Propanol [Isopropyl alochol},
[See Chain Tramsfer Agent}

n—Propyl acetate
(C31z000043)

1dine [N(QH

Byr [N(aH)AN)
1,1,2,2-Tetraf luorodichloro-
ethane [CCIFLCIF,|, [Freon
114]

Tetrahydrofuran
(10}

Molecular

100.2

102.2

123.1

72.2

86.2

102.2

79.1

TABLE A~15 (Continued)

Boiling
Point, °C  Specific  Flash Applicability to Polymer Type
Solubd Uty (Melelng  Gravity Point (See First Page of Table for Number Code)
Water Aloohol - B Point)t (at 20C) °C(OCY 1234567891011 1213141516 17 18 19 20 21 22 23 24 25 26
X XXX X X X
X X
Slight Soluble 40.1 1.335 (15°) Nonflam- X
mable
Slight Miscible 115.8 0. 8042 23 X X
X
Miscible 160 0.862-0.892 -49 X X
Slight » Soluble Soluble 210.9 1.19867 88 X
Insoluble Very Slight Soluble 36.07 0. 62624 49 X
Slight Soluble 101 0.816 13 X
X
Slight Miscible Miscible 96-1 (2 0.887 14 X
Soluble Sluble Sluble 115.5 0.978 20 X
Insoluble 3.55 X
Soluble Soluble Soluble 66 0.888 -15 X X X

(Continued)
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TABLE A-15 (Continued)

Boiling
Point, °C  Specific Flash AppUcabllity to Polymer Type
Molecular Solubi Lity (Melting  Gravity Point (See First Page of Table for Number Code)
Chemical _Weight  Water Alcohol B Point)t (at 20°C) °C (ooC)f 1234567891011121314151617 1819 2021 22 23 24 25 26
SOLVENTS (Continued)
Toluene {See Chain Transfer X X XX X X X X X
Agents]
Triethylamne [See Chain X
Transfer Agents}
2,2,4Trimethylpentane [See
Isooctane}
Water X X X X X X XXX X
¥ylene (Cdly(Gl3);) Insoluble  Soluble Soluble 0.86 2746 ‘X XX X X X X
‘THICKENERS
Glycerol [les((ll)3] Soluble Soluble Insoluble 290 >1.249 160 X
5%

Glycols X
Polyglycols X
FOOTNOTES :

tkey for bolling point, (melting point): d = decamposes.

*ey for flash point: COC = Cleveland Open Qup; TOC = Tagliabue Open Qup.



TABLE A-16. ULTRAVIOLET STABILIZERS
PHYSICAL AND CHEMICAL CHARACTERISTICS WITH POLYMER APPLICATION

b e e ———

e
Solubd Mty Melting Point  Specific Qoncen— Applicability to Polymer Type (bumber Coded Below)
(Boiling Foint), Gravity tration FIA

Ultraviolet Stabilizer Form Water Organica c at_20°C X Sanctfont 1234567891011121314151617 1819 20 21 22 23 24 25 26 27
: BENZORFNONES
: 4-Alkoxy-2-hydroxybenzopt Poader 49-50
: [vinul 410)
4-Butaxy-2, 2" -dt hydroxybenzophe—
' none [Cyasord UV287)
1 .
: 5-Chloro-2-hydroxybenzophenone Qystals  Insoluble Soluble 93-45 0.1-2.0 XXX XXX X X
. [Cgipacgisict) )
: 1
: Cyasorb WV 2126 [Folymer of 4~(2- FPowder Soluble
{ - Acryloyloxyethoxy )-2-tyd roxybenzo~
z phenone}
! ' 4-Decy Ly -2-hydroxybenzoph
; 2,4-Dibenzoyl resorcinol {DBR) Crystals Insoluble  Soluble 125-128
? i: 2, 4—Dihydroxybenzophenone Rowder Ingoluble  Soluble 136149 1.274 G.1-1.0 X X X X
_ » [CelCg3(0H);) (19 (130 P))
: 2,2' -Dihydraxy—4, 4" ~dimet hoxy~ Fowder 125-130 1.345 0.1-1.5 X X
. benzophenone [Uvinul D-49]
i . ‘
i 2, 2'-D1 hydroxy—4-methoxyb ph Powder Soluble 68-70 1.382 0.25-3.0 X X X X X
! none [Cyasorb UV 24) (160170 (70~130 (25°C) . :

2, 2" -Dihydroxy-4(octoxy )benzo~

: phenone {Cyasorb UV 314)
/ Disodiun 2,2'~dihydroxy—4,4'di-  Fowder >350 0.1-1.5
Y methoxy-5, 5'-disul fobenzophenone
: {tvinul DS-49}
: 4-Dodecyloxy—-2—-tydroxyt ph Powder Insoluble  Soluble 43-52 4.1 1bs/gal 0.25-2.0 XX X X X X X X X X XX X X

[Rylex D] Flakes

NOTE: 1 - Acrylie Resing; 2 - Acrylonitrile-Butadiene-Styrene; 3 - Alkyd Resins; 4 - Amino Resins; 5 - Engineering Thermplastics (Polyphenylene Oxide and Folyphenylene Sulfide); 6 - Epoxy Resins;
7 ~ Fluoropolymers; 8 - Phenolic Resins; 9 - Polyacetals; 10 - Polyamide Besins; 11 - Polybutylene; 12 - Polycarbonate; 13 - High Denslty Polyethylene; 14 - Linear Low Density Polyethylene;
15 ~ low Density Polyethylene; 16 ~ Polyethylene Terephthalate/Rolybutylene Terephthalate; 17 - Polypropylene; 18 ~ Polystyrene/General Rurpose; 19 ~ Polystyrene/Impact Modified; 20 - Roly-
urethane; 21 - Polyvinyl Acetate; 22 - Polyvinyl Alcdhol; 23 - Polyvinyl Chioride/Flexible; 24 - Polyvinyl (hloride/Rigid; 25 ~ Polyvinylidene Chloride; 26 - Styrene-Acrylonitrile;
27 - thsaturated Bolysster Resin.

: (Continued)




TABLE A-16 (Continued)

Use
Solubf ity Melting Point Specific Concen—
(Boiling Point), Gravity tration FDA
Ultraviolet Stabilizer Form Water Organics c at 20°C - X Sanctfont 1234567891011 121314151617 18192021 22 23 24 25 26 27

Applicability to Polymer Type (See First Page of Table for Number Code)
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BENZOPHENONES (Continued)

4(Heptyloxy )-2-hydroxybenzophenone
(Unistat 247)

2-Hlydroxy—4-acryloxyet hoxybenzo—
phenone
2-Hydroxy—4(-2-ethylhexoyl )benzo—
phenone

2-Hydraxy-4-4 sooctoxybenzophenmme

2-Hydroxy —4-uet|
[Uvinul ¥ 40}, [Cyasorb UV9)

2-Hlydroxy—4-methoxy-5-methyl benzo—
pherone [Unistat 2211)

2-Hydraxy ~5-met hoxybenzophenone

2-Hydroxy-1-methoxy~5-sulfobenzo~
phenone {Uvinul MS-40}

2-Hydroxy—4-methoxy-5-sul fobenzo~
pherone [Cyasorb UV-284]

2 Sodr, A Teacvh
Z2-Hydroxy-4-n-octyloxy

(Cyasorb W 531]

Mark 1535
Peruyl BLOD [Substituted phenone]

Resyn 78-6121 [low molecular
weight alkyl methacrylate-substi-
tuted benzophenone)

2,2',4,4"Tetrahydraxyt henone

[Winul D-50)

Winul 490 [mixture of 2,2'-Dihy-
droxy-4, 4" -d{methoxybenzophenone }

Powder

Powder

Soluble 62-63.5
(150-160 (670
Fa))

145

Soluble 48-49

Mixture 80

0.25-1.0

0.1-1.0 X

1.324 0.1-1.5 X XXX
(25°C)

1.160 0.1-1.0 X XXX
(25%)

0.1-1.0 X

03.-0.7

1.084 0.1-1.5

(Continued)



TABLE A-16 (Continued)

PO S PP SUV
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e
Solubl Mty Melting Point Specific Goncen~ Applicability to Polymer Type (See First Page of Table for Number Code)
(Boiling Foint), Gravity tration FDA .
Ultraviolet Stabilizer Form Water Organics T at 20°C 2 Sanctiont 1234567891011 121314151617 1819 20 21 22 23 24 25 26 27
BENZOTRIAZOLES

2(3"-t-Butyl~-2"-tydroxy-5'-methyl~
phenyl)-S5-chlorobenzotriazole
[Tiouvin 326]

2(3', 5'-Di-t-butyl-2" ~hydroxy-
phenyl)-5-chlorobenzotriazole
{Tinuvin 327]

2(2"-Hydroxy-3', 5~di -t -amyl-
phenyl)benzotriazole {Tinuvin 328)

2(2" -Hydraxy-3', 5'~di-t-butyl-
phenyl)benzotriazole [Timuvin 320}

2(2'Htydroxy-5'-methylphenyl )~
benzotriazole [Tinuvin P)

2(2'-Hydroxy-5-t-octylphenyl)-
benzotriazole

Mark 446

NICKFL ORGANICS
Bis(2,2'-thiobis(4—t-octylpheny—
lato) )nickel [See Mickel
bis(octylphenyl sulfide))

Mark 1306A

Negopex A

Nickel btds(O-ethyl(3,5~di-t-butyl-
A trod vereud N

Nickel bis(octylphenyl sulfide)
fFerro A+101 and AM-105}

Nickel dibutyldtthiocartamte
{NL(SC(S)N(C4Hig)2)a]

Posder

Powder

Powder

Pouder

Fowder

Flakes

Insoluble

Insoluble

Insoluble

Insoluble

Insoluble

Slight
Soluble

Soluble

Slight

Soluble

Soluble

140-141

154-158 1.20

a 0.9
(39u(d))

152-154
1281 L.51
(225 (1300 Pa))

101-105 1.18 (25°C)

55-58
137-149
130 1.060
8668 1.26°

0.1-3.0

0.1-3.0

Q.1-3.0

0.1-3.0

0.01-1.5

0.1-1.0

0.1-1.0

0.1-1.0

0.1-1.0

0.1-1.5

0.251.5

XX

X XX

X X X X
X X X X
X X X

X X X X
X X X X
X X X X

(Continued)
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Ultraviolet Stabdlizer
NICKEL ORGANICS (Continued)

Nickel diisobutyldithiocarbamte
{ISO Butyl Niclate)

Nickel dizmethyldithiocarbamte
[Methyl Miclate)

10X Nickel Hex-Cem
10071 FE M8

Sanduvor NRU [Phenylmethyl-
decanoyl pyrazolate-Nickel) -

(2,2'~Thiokl s(4-t-octylpheno—
1ato) ) n-tutylamine nickel
[Cyasorb UV 1084)

UV Chek AM-205

MISCELLANEOUS, ACRYLATES

Butyl 2-cyano-3-methyl-3-(p-meth~
axyphenyl )acrylate (UV Absorber
7)

N~(8-Cyano-f-carbomet haxyvinyl)-
2-methylindoline [UV Absorber 340]

Ethyl 2-cyano~-3, 3-diphenylacrylate
[Ovinul N-35)

2-Exrhylhexyl 2-cyano—3, 3-diphenyl-
acrylate [Uvinul N-539)

Methyl-2-carbomethoxy-3~(p-meth—
phenyl Jacrylate (Cyasorb
Uv-1968)

Methyl 2-cyano-3-methyl-3-(p-meth—
axyphenyl Jacrylate [UV Absorber
318)

Powder

Liquid

Fellets

Solubility

Water

Tnsoluble

Organica

Melting Point  Specific  Concen—
(Boiling Fuint), Gravity tration
c

at 20°C X

TABLE A-16 (Continued)

Sanctiont

Applicability to Polymer Type (See First Page of Table for Mumber Code)

1234567891011 121314151617 1819 20 21 22 23 24 25 26 27

Slight

Slight

Soluble

173-181 127 0.1-0.5

>290(d) L 0.1-2.5
Nonml
5.0-10.0

140-160 0.1-1.0

258-261 L.13 (25°¢) 0.25-0.5

140 0.1-1.5

98 0.5-5.0

65-85

X X X X
X X X X
X X X
X X X
X X X X
X X X X X
X XX X
X X X X X X

(Continued)
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TABLE A-16 (Continued)

Use
Solubd lity Melting Foint  Specific Gneen- Applicability to Polymer Type (See First Page of Table for Number Code)
(Boiling Point), Gravity tration FDA
Ultraviolet Stabilizer Form Water Organics c at 20°C 4 Sanctfont 1236567891011 121316 151617 1819 20 21 22 23 24 25 26 27
MISCELIANBOUS, SALICYIATES ‘
pt-Butyl phenyl salicylate (olorless  Insoluble Soluble 62-66 0.2-0.6 X X X X XX X X X X X
Crystal
10316 QOP MP [Proprietary} Pellets 10.0 X X X
Dipropylene glycol salicylate Uquid Insoluble  Soluble 1.16 (40°C)
[CH16(000CH H)C M)
2Ethylhexyl salicylate
p-Octylphenyl salicylate Powder Insoluble  Soluble ' n-14 5.6 1bs/gal 0.5-2.0 . X X X X
(CelOHO00C Cay 7}
[Inhibitor OPS]
Phenyl salicylate Solid Sparingly Soluble 42 1.2614 X X X X X X
(Cg1,0H000Cjis} an-173) ‘ .
{
p~(1, 1,3, 3Tetramethylbutyl Jphenyl :
sallcylate [See Octylphenyl
salicylate]
OTHER MISCELIANEOUS AND
PROPRIETARY
AST-1001 Liquid 1.0-50.0 : X X X X X X X X X
Barium metaborate, modified PRowder >1000 2.0-10.0 X X X X X X X X X X X .
B13(2, 2, 6, 6-tetramethyl~4-plperi~ X X X X ’
dinoxy)sebacate .
Carbon black [C} Posader Insoluble Insoluble X X XX X X
Chimassorb %4 [Hindered amine} Posader - 0.1-0.4 X X X X
CHDPE-2764 [Hindered amine] Fowder
C-PPR-8004 {Hindered amine] Fowder
C-PPR-8005 [Hindered amine) Powxder .

(Continued)
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Ultraviolet Stabilizer

OTHER MISCELIANEOUS AND
FROPRIETARY (Continued)

Oopper {odide

2, 4-Dibenzoyl resorcimol

3, 5-D1 ~t-but yl-p-hydroxybenzoic
acid

2, 4Dt -butylphenyl~3, 5-di-+¢-
tutyl-4-trydroxybenzoate [UV Chek
A1-340)

2,4-Di—t-butylphenyl-3, 5-di—t-
tutyl-4-hydroxybenzoate

Dimethyl-2-(4-methoxybenzylidene)
malonate

God-rite WV 3034 [Hindered amine]

N-Headecyl-3, 5~di-t-butyl-4-
hydraxybenzoate

Hexamethyl phosphoric triamide
[Inhitd tor HPT)

Hostavin N20

2~(2-Hydroxy—4-methoxybenzoyl )
tenzoic acid [Cyasorb UV 207)

Manganese todide
Parabolix-100

PDI-0199 [benzophenone /hindered
amine mixture]

10328 FE MB, 10359 FE MB

'40375 PP MP [Hindered amine]

TABLE A~16 (Continued)

ke
Solubl Hty Melting Polnt Specific Concen— Applicability to Polymer Type (See First Page of Table for Number Code)
(Boiling Point), Gravity tration FDA
Foru Water Organics c at 20°C z Sanctiont 1234567891011121314151617 18192021 22 23 24 25 26 27
Powder Insoluble 606 5.653 X
(15%)
Crystals Insoluble  Soluble 1251128
Powder 200-210 0.5-1.0 X X X X
Powder 196 0.2-1.0 . XX X X
Powder 196 0.2-1.0 XXX X
X X X X X
Posder 60 0.1-1.0 X XX X X X
Uquid Soluble Soluble (230-2%) 1.021 X
(16°C)
Crystalline Insoluble 225 0.1-1.0 X XX X X X X X
Powder
Solid Soluble 638 5.01 X
Liquid 0.1-10.0 X X X X X
X X X
Rellets 2.0-8.0 X X X
Fellets 1.0-2.0 X

(Continued)
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Ultraviolet Stabilizer

OTHER MISCELLANEOUS AND
PRORRIETARY (Contimued)

Resorcinol moanobenzoate
[CegPoaC g}

Sanduvor ERJ [oxalanitide]
Sanduvor VSU [oxalanilide}

Tinuvin 144 [stearically hindered
amine]

Tinuvin 770 [stearically hindered
amine)

Tinuvin 662 [hindered amine)
Titantum dioxide

UV-Chek S41A

UV-Check A¥-595

Vanstay L [phosphate-type
stabilizer}

Zinc axdde

TABLE A-16 (Continued)

Ue
Solubility Meleing Point  Specific Goncen— Applicability to Polymer Type (See First Page of Table for Number Code)
(Boiling Point), Gravity tration FA
Water Organics °c at 20°C 4 Sanctiont 1234567891011 121314151617 18 19 20 21 22 23 24 25 26 27
Slight Slight 132-135 1.0-2.0 X X X X
(140 (20 ma))
116-124 0.1-0.5 X X X X
127 0.1-0.5 XX XX X
150 0.1-0.5 X X X X X X X X
150 06.1-0.5 X X XXX X X X
Insoluble (300) 0.25-1.0 X X X
Insoluble  Insoluble X
0.1-2.0 X XX
0.1:2.0 X X X
2.60 3.0 X
/o
Insoluble Insoluble 1800 5.47 2.0-10.0 X X X X X X XX X

FOOINOTES: {The Federal Register and Code of Federal Regulations detail UV Stabilizers approved for food contact applications. FDA Sanctions are given for specific chemicals and

approval is generally based upon extent of extraction of the stabilizer from the polymer. Maxdi

use ratfions way also be delineated. The Code of Federal

Regulations subparts 175.105 for adhesives; 177.2660 for rubbers and 178.2010 for plastics should be consulted to determine specific regulations for UV Stabilizers.
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APPENDIX B. CONSUMPTION AND OTHER USES FOR PLASTICS ADDITIVES

Antioxidant

PHENOLICS

l,2-515(3,S-dl—t-buiyl-b;hydroxyhydro-

* cinnamoyl)hydrazine [Irgamox MD 1024]

2,6-Bis(l-methylheptadecyl)-p-cresol

' 5-((4,6-Bls(octylthlo)-s;trla:ln-z-yl)-

amino)-2,6-di-t-butylphenol

Biasphenol A [(CH3)2C(CgH40H)2)

Butylated Bisphenol A [Vanox 1004]

Butylated hydroxyanisole iBHA],
f(CH3)3CCgH30H(OCH3) ]

Butylated hydroxytSluene [BHT]), (DBPC],
{pi-t-butyl-p-cresol])
Butylated octylated phenol

Butylated reaction product of p-cresol and
dicyclopentadiene

Butylated styrenated cresols

4,4'-Butylidenebia(6-t-butyl-m~cresol)
{Santowhite powder]

Cyclohexylidenebis(2-cyclohexylphenol)
2,6-Di-t-butyl dimethyl amino-p-cresol
[Ethanox 703],

[ (C4Hg)2CgH20H(CHN(CH3)2)]

2,6-Di-t-butyl-4-ethylphenol

TABLE B-1.

Consumptiont

1.4 x 108 xgs (75)
(total)

1.9 x 105 kgs (80)
(in plastics)

6.4 x 106 kga (80)
(in plastics)

ANTIOXIDANTS ®

Use

Intermediate in manufacture of epoxy, polycarbonate, phenoxy,
polysulfone and certain polyester resians; flame retardants;
rubber chemicals .

Antioxidant for fats and oils; food packaging
30% antioxidaat in rubber; 30X antioxidant in plastics; 20Z

antioxidant in petroleum; 15X antioxidant in food and animal
feed; 5% in miscellaneous applications

Antioxidant for rubber, dry or latex

(Continued)
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Antioxidant
PHENOLICS (Continued)

3,5-Di-t-butyl-4-hydroxybenzyl alcohol
fAntioxtdant 754)

3, 5-Di-t-butyl-4~hydroxyhydrocinnamic
acid, 1,3,5-tris(2-hydroxyethyl)-s-
triazine-2,4,6(1H, 34, SH)-trione {Good-Rite
3125)

2,6-Di-t-butyl methylamino-p-cresol
2,4-Di(a-methylbenzyl)~4-methylphenol

Dioctadecyl(3, 5-di-t-butyl-4-hydroxy-
benzyl)phosphonate [Irganox 1093]

Hexamethylenebis(3, 5~di-t-butyl hydroxy-
cinnamate) [Irganox 259]

N,N-Hexamethylenebig-(3,5-di~t-butyl-4-
hydroxyhydrocinnamamide) [Irganox 1098)

2(-4-Hlydroxy-3, 5-t-butylanilino)-4,6~bis-
(n~octylthio)l, 3,5-trlazine {Irganox 565])

4-Hydroxymethyl-2, 6-di-t-butylphenol

3-Methyl-6-t-butylphenol/crotonaldehyde

condensate

2,2-Methylenebis(6-t-butyl-4-ethylphenol)
{Cyanox 425)

2,2'Methylenebis(6~t-butyl-4-methyl-

. phenol) [See 2,2'-Methylenebis(4-methyl-

6-t-butylphenol)]

TABLE B-1 (Continued)

Consumptiont Use

Antloxidant for gasoline and other hydrocarbons

(Continued)
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Antioxidant
PHENOLICS (Continued)

4,4'-Methylenebis(2,6-di-t-butylphenol)
[Ethanox 702)

2,2'-Methylenebis(4-methyl-6-t-butyl
phenol) [CAO 5]}, [Bis(2-Hydroxy-3-t-
butyl-5-wethyl phenyl)methane], [Cyanox
2246])

2,2-Methylenebis(6(1-methylcyclohexyl)-p-

cresol) [Nonox WSP]

2,2-Methylenebis(4-methyl-6-nonylphenol)
[Naugawhite]

4-Methyl-2-(1-methylcyclohexyl)phenol
{Nonox WSL}

Octadecyl 3,5-di-t-butyl-4-hydroxyhydro-
cinnamate [Irganox 1076]

Phenol alkylated with approximately 1:4
ratio of 2,3-Benzofuran and Indene
[Nevastain A], [Nevastain B)

Tetrakis(wethylene(3,5-di-t~butyl-4-
hydroxyhydrocinnamate))methane [Irganox
1010}

4,4'-Thiobis(6-t-butyl-m~cresol)
[Santonox)

4,4'-Thiobis(6~t-butyl-o-cresol)
[Antioxidant 736}, [Santonox R}

2,2'-Thiobis(6-t-butyl)-4-methylphenol)
[cao &)

TABLE B-1 (Continued)

Consumptiont Use

Oxidation inhibitor and antiwear agent for motor oils, avia-~
tion piston engine oils, and industrial oils; antioxidant for
rubbers, resins and adhesives

Antioxidant

5.4 x 105 kgs (80)
(in plastics)

1.3 x 105 kgs (80)
(in plastics)

Protection of light-colored rubber from oxidation and of non-
staining neoprene compounds against deterioration; antfoxi-
dant for olefins

(Continued)
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Antioxidant
PHENQOLICS (Continued)

4,4'~Thiobis(2~-t-butyl)5-methylphenol)
[see 4,4'-Thiobis(6~t~butyl-m-cresol))

Thiodiethylenebis(3, 5~di~-t-butyl-4-
hydroxy)hydrocinnamate {Irganox 1035)

2,2'~(3,5, 5-Trimethylhexylidene)bis(4, 6~
dimethyl phenol) [Nonox WS0]

1,3,5-Trimethyl-2, 4, 6-tris(3, S-di-t-
butyl-4-hydroxybenzyl)benzene {Ethyl 330]

1,3,5-Tris(4-t-butyl-3-hydroxy-2, 6-
dimethylbenzyl)l, 3, 5-triazine-2, 4, 6—(1H,
3H, S)-trione [Cyanox 1790)

1,3,5-Tris(3, 5~di-t-butyl-4-hydroxy-
phenyl)methyl-1, 3, 5-triazine-2, 4, 6(14, 34,
SH)-trione [Good~Rite 3114]

Tris(2-methyl-4-hydroxy-5-t~butylphenyl)-
butane [Topanol CA}

AROMATIC AMINES

N-(1, 3-Dimethylbutyl)~N'-phenyl-1, 4-
benzendiamine [Vulkanox 4020)

Di-g-naphtha-p~phenylenediamine

4-Isopropyl-N'-phenyl-p-phenylenedianine
[Vulkanox 1040 NA)

4-(1-Hethyl-1-phenylethyl)-N-(4-(1-
methyl-l-phenylethyl)phenyl)benzenamine
[Naugard 445}

TABLE B-1 (Continued)

Consumptiont Use

Antioxidant for polyp}oéylene, high-density polyethylene,
spandex fibers, polyamides and specialty rubbers

Protection of rubbers against oxidatfon, ozone, flex-cracking
and poisoning by pper and

(Continued)
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Antioxidant
THIOESTERS
Dicetyl thiodipropionate

Dilauryl thiodipropionate

Dimethyl thiodipropionate

Dimyrlstryi thiodipropionate
Distearyl thiodipropionate
Ditridecyl thiodipropionate

Mixed lauryl-stearyl thiodipropionate
[Cyanox 1212])

Pentaerythritol tetrakis(B-lauryl
thiodipropionate)

PHOSPHORUS COMPOUNDS

Alkylaryl bisphenol phosphite

Bis-tridecyl phosphite

2-t-Butyl-a(3-t-butyl-4-hydroxyphenyl)-p-

cumenyl-bia(p-nonylphenyl)phosphite

Dibutyl phosphite

Didecyl phosphite

Diisodecyl pentaerythritol phosphite
[Weston 600]

TABLE B-1 (Continued)

Consumptiont

1.1 x 10% kgs (80)
(in plastics)

1.4 x 107 kgs (80)
(in plastics) .

1.1-1.4 x 106 kgs
(80) (in plastics)

4.5 x 102 kgs (75)

(total)

Use . .

Antioxidant; additive for high-pressure lubricants and
greases; plasticizer and softening agent; antioxidant for
edtble fats and oils; stabilization of food packaging films

Anttoxidant; plasticizer; softening agent

Stabilizer; plasticizer and softening agent for plastics;
lubricant additive

Solvent ; antioxidant; intermediate

(Continued)
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TABLE B-1 (Continued)

Antioxidant Consumptiont

PHOSPHORUS COMPOUNDS (Continued)

Diisodecyl pentaphosphite

Dilauryl phosphite {(Cy2H250)2PHO}

>4.5 x 102 kgs (75)
(total)

Dimethyl phosphite [(CH30);PHO}

Dioctyl phosphite [(CgH)70),PHO)

4.5 x 102 kgs (75)
{total)

Dioleyl phosphite

biphenyl decyl phosphite
{(CeH50)2POC) gliz) )

Diphenyl fisodecyl phosphite iweston DPDP)
Diphenyl phosphite [Weston DPP]

Distearyl pentaerythritol diphosphite 5.9 x 103 kgs (80)
[Weston 618]) (in plastics)

Ditetradecyl phosphite {Dimystryl
phosphite]

Isooctyl diphenyl phosphite [Mark C])
Octyl diphenyl phosphite

Phenyl didecyl phosphite

[CeH 50P(0C) gH2) )2)

Tetrakis(2, 4~di-t-butyl)phenyl-(1,1-bi-
phenyl)-4,4'-diylbisphosphite
(Sandostab P-EPQ]

Tributyl phosphite [(C4Hg0)qP}

Use

Syathesis of organic phosphorus compounds for extreme pres-
sure lubricants, adhesives, textile finishing agents, pesti-
cides; catalyst in polymerization of unsaturated compounds

Lubricant additives; intermediate; adhesive; fire retardant

Solvent; antfoxidant; intermediate

Antioxidant

Chemical intermediate; stabilizer for polyvinyl and polyole-
fin resins

Synthesis of organophosphorus compounds

Chenmical intermediate; antioxidant; ingredient in stabilizer
systems for resins

Additive forlgreases and extreme-pressure lubricants; stabi-
lizer for fuel oils and polyamides; gasoline additive

(Continued)
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Antioxidant

PHOSPHORUS COMPOUNDS (Continued)

Tridecyl phosphite [(C)(H20)3P]

Triisodecyl phosphite [Weston TDP)
Triisononylphenyl phosphite
T}llsooctyl phosphite [Weston TIOP]
Triisopropyl phosphite
{(CH3)2CH)3P03]

Trilauryl phosphite [Weston TLP]
Trilauryl trithiophosphite [Weston TLTTP)
Trimethyl phosphite [(CH30)%P)
Trioctyl phosphite
{Tris-2-ethylhexyl phosphite],
[C4HgCH(CaH 5 )CHZ0)4P ]

Triphenyl phosphite [(CgHs50)3P)

Tri(polynonylphenyl)phosphite [Polygard}
Tris(2-chloroethyl)phosphite
[(CLCpH40)3P)
Tris(2,4-di-t-butylphenyl)phosphite
Trisnonylphenyl phosphite
Trisnonylphenyl phosphite/formaldehyde
polymer {Wytox 438])

Tristearyl phosphite [Weston TSP)

TABLE B-1 (Continued)

Consumptiont

4.5 x 102 kgs (75)

(total)

>9.1 x 102 kga (75)
(total)

7.7 x 103 kgs (80)
(in plastics)

Use

Cheaical intermediate; stabilizer for polyvinyl and polyole-
fin resias ’

Intermediate for insecticides; component of vinyl stabi-
lizers; lubricant additive; speclalty solvent

Intermediate for insecticides; component of vinyl stabi-
lizers; lubricant additive; speclalty solvent; antioxidant

Stabilizer in polymers; chemical intermediate
Stabilfizer; lubricaant; chemical intermediate
Chemical intermediate,-especially for insecticides

Synthesis; plasticizers; stabilizers; lube and grease addi-~
tives; flameproofing compositions

Chemical intermediate; stabilizer system for resins; metal
scavenger; diluent for epoxy resins

Intermediate; component of vinyl stabilizers; grease addi~
tives; flameproofing compositions; color inhibitor in esteri-
fication ’

(Continued)
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Antioxidant

MISCELLANEOUS, QUINONES

p-Benzoquinone [CgHs07)

2, 5-Di-t~-butylhydroquinone

Hydroquinone [CgH;(0H);]

Hydroquinone monomethyl ether
[CH30C¢H,0H}

Mono-t-butylhydroquinone
[C6H3(0“)2C(CH3)3|

Toluhydroquinone [CH3CgH3(0H)5]

MISCELLANEOUS, OTHER

Distearyl disulfide

Mark 1475 [N~(2H,1,2,4-triazol~-5-yl)-
salicylamide)

Thermolite 31 {Bis(isooctyloxycarbonyl-
methylthio)dibutylstannate)

Thiodipropionic acid
[HOOCCH,SCHCH,CO0H )

Zinc dibutyldithiocarbamate
[Zn(SC(S)N(CaHQ)z)zl

TABLE B-1 (Continued)

Consumptiont

>2.3 x 103 kgs (76)
(total)

Use

Manufacture .of dyes and hydroquinone; fungicides; chemical
intermediate; rubber accelerator; oxidizing agent; polymeri-
zation inhibitor; photographic chemical; strengthening animal
fibers; reagent

Polymerization inhibitor; antioxidapt; stabilizer against
ultraviolet deterioration of rubber

Photographic developer; dye intermediate; medicine; antioxi-
dant; inhibitor; stabilizer in paints and varnishes, motor
fuels and oils; antioxidant for fats and oils; inhibitor of
polymerization . .
Manufacture of antfoxidants, pharmaceuticals, plasticizers,
dyestuffs; stabilizer for chlorinated hydrocarbons and ethyl
cellulose; inhibitor for acrylic monomer and acrylonitriles;
ultraviolet inhibitor; stabilizer in textile lubricating
oils; chemical intermediate

Intermediate; antfoxidant in vegetable fats and oils

Antioxidant; polymerization fnhibitor

Preservative and antioxidant for edible fats and oils;
pharmaceuticals; food packaging ingredient

Accelerator for latex dispersions, cements, etc.; ultra-
accelerator for lubricating oil additive

tAnnual Consumption is presented parenthetically for the most recent year available.
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Antistatic Agent
AMINES

Bis(hydroxyethyl) coco amine
Bis(hydroxyethyl) tallow amine
Ethoxylated amines

Octadecyl amine salt of stearic
acid

2,2'-(Octadecyllmlno)blsethénol

Polyoxyethylene alkyl amine
[Milstat N-20]

Triethanolamine

Triethanolamine salt of
octadecyl phosphonic acid

QUATERNARY AMMONIUM COMPOUNDS

AHCO C-330

Baraquat CME [N—Cetyl-n-ethyl-
morpholinium etho sulfate]

Benzyl hexadecyldimethyl
ammonium chloride

N,N-Bis(2-hydroxyethyl)-N-(3~
dodecyloxy-2-hydroxypropyl)
methylammonium methosulfate

(Carboxymethyl)dfmethyl-
octadecyl ammonium hydroxide

TABLE B-2. ANTISTATIC AGENTS
CONSUMPTION AND OTHER USES

Consumptiont Use

Fatty acid soaps used ia dry cleaning, cosmetics,
household detergents, and emulsions; wool scouring;
textfle antifume agent and water repellant; dis-
persion agent; corrosion inhibitor; softening
agent, humectant, and plasticizer; insecticide;
chelating agent; rubber accelerator

Shampoos; disinfectant; deodorant; antistatic agent
Medicine; gericide; fungtlcide; surface-active agent

Antistatic ageat

(Continued)
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Antistatic Agent

QUATERNARY AMMONIUM COMPOUNDS
(Continued)

(Carboxymethyl )hexadecyl—
dimethyl aemonium hydroxide

Dihexadecyldimethyl ammonfum
chloride

bDimethyldioctadecyl ammonium
chloride .

Dioctyldimethyl ammonium
broaide

(3-(Dodecyloxy)2-hydroxypropyl)
bis(2-hydroxyethyl)uethyl
ammonium methyl sulfate

Salt of Guanidine and octa-
decyltrimethyl ammoniua
chloride

(2-lydroxyethyl )dimethyl(3-
stearamidopropyl) ammonium
aitrate

(3—Lauramidopropyl)trimethyl—
ammonium methyl sulfate

Stearamidopropyldimethyl-2-
hydroxyethylammonlum dihydrogea
phosphate

Stearamidopropyldimethyl-2-
hydroxyethylammonium nitrate

Tetrabutyl ammonium bromide

Trimethyl ammonfum methyl-
sulfate

TABLE B-2 (Continued)

Consumptiont

Use

Antistatic for plastics, waxes, textiles, and
glass; emulsifter; dispersant

Antistatic agent for plastics, surface coatings,
paper, and glass; dispersant

(Continued)
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TABLE B-2 (Continued)

Antistatic Agent Consumption+t
ANIONICS

Didodecyl hydrogen phosphate

a-Dodecyl-w-hydroxypoly(oxy-
1, 2-ethanediyl )phosphate

Garfac RS 710

a-Nonylphenyl-w-hydroxypoly-
(oxy-1,2-ethanediyl) phosphate

Potassium alkyl phosphate

Sodium dodecylbenzene
sulfonate

o-Tridecyl-w-hydroxypoly(oxy-
1,2-ethanediyl) phosphate

MISCELLANEOUS

Butyl stearate

Glycerol

Uge

Synthetic detergent

Ingredient of polishes, special lubricants and
coatings; lubricants for metals, and in textile and
molding industries; in wax polishes as dye solvent;
plasticizer for laminated fiber products, rubber
hydrochloride, chlorinated rubber, and cable
lacquers; carbon paper and inks; emollient in cos-
wmetics and pharmaceutical products; lipsticks;
damp-proofer for concrete; flavoring

Alkyd resins; explosives; ester gums; pharmaceuti-
cals; perfumery; plasticizer for regenerated cellu-
lose; cosmetics; Foodstuffs, conditioning tobacco;
liqueurs; solvent; printers ink rolls; polyurethane
polyols; emulstifying agent; rubber stamp and copy-
ing inks; binder for cements and mixes; paper coat-~
ings and fiaishes; special soaps; lubricant and
softener; bacteriostat; penetrant; hydraulic fluid;
humectant

(Continued)
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Antistatic Agent
MISCELLANEOUS (Continued)

Glycerol monostearate [l-mono—

stearin]

Polyethy]ene glycol hexadecyl
ether

Polyethylene glycol monodecyl
ether

Polyethylene glycol 200
monolaurate

Polyethylene glycol
monostearate

Sorbitan, dodecanoate, poly-
(oxy-1,2-ethanediyl)
derivatives

Tris(isooctadecanoato-0)-(2~
propanolato)titanium

INORGANICS

Aluminum flakes

Carbon black

TABLE B-2 (Continued)

Consumptiont Use

Thickening and emulsifyling agent for margarine,
shortenings and other food products; flavoring;
emulsifylng agent for oils, waxes and solvents;
protective coating for hygroscopic powders; cosme-
tics; opacifier; detackifier; resin lubricant

3.1 x 106 kgs (75) Emulsifier in cosmetics; pharmaceuticals; textile
finishes; defoamers; dye assistant; lubricant;
antistatic agent

POWDER: Palnts and protective coatings; rocket
fuel; incendiary wixtures; catalyst; foamed con-
crete; vacuum metallizing and coating plastics
FLAKES: Insulation of liquid fuels; plastics

Pigment; reinforcliag agent; plgmentlfor cements,
ceramic ware, mortar, inks, linoleum, surface
coatings, crayons, pollshes, carbon paper, soap,
etc.; in insulating compositions; liquid-alr explo-
sives; matches; fertilizers; furnace lutes;
lubricating compositions; carbon brushes

(Continued)
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TABLE B-2
Antistatic Agent Consumptiont

INORGANICS (Continued)

Lithium chloride

(Continued)

Use

Alr conditioning; welding and soldering flux; dry
batteries; heat exchange media; salt baths; destc-
caant; humectant; production of lithium metal; soft
drinks and mineral water to reduce the escape of
carbon dioxide

tAnnual Consumption is presented parenthetically for the most recent year available.
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TABLE B-3. BLOWING AGENTS AND OTHER ADDITIVES FOR FOAMED PLASTICS
CONSUMPTION AND OTHER USES

Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS

Acetone [CH3COCH3)

Alr

Ammonia ([NH4)

Benzene [CgHg)

Carbon dioxide {CO0;)

Dichlorodifluoromethane
{see Freon 12]

1,2-Dichloroethane [CLCH,CH,C1)

Consumptiont

8.2 x 108 kgs (82)
(total) -

l

1.4 x 1010 kgs (82)
(total)

3.5 x 109 kgs (82)
(total)

3.4 x 109 kgs (82)
(total) .

4.5 x 109 kgs (82)
(total)

Use

Chemicals (methyl isobutyl ketone, methyl isobutyl cacrbinol,
methyl methacrylate, bisphenol-A); palnt, varnish and lacquer
solvent; cellulose acetate, especially as spianning solveat;
to clean and dry parts of precision equipment; solvent for
potassium lodide and permanganate; delusterant for cellulose
acetate flbers; specification testing of vulcanized rubber
products; photographic €ilms; storing acetylene gas; harden-
ing and hydrating tissues; nail polish remover; food additive

Fertilizers; manufacture of nitric acid, hydrazine hydrate,
caprolactam, acrylonitriles, hydrogen cyanide, urethane,
acrylonitrile and sodium carbonate; refrigerant; nitriding
of steel; condensation catalyst; synthetic fibers; dyeing;
neutralizing agent in petroleum industry; latex preservative;
sulfite cooking liquors; fuel cells; rocket fuel; yeast
nutrient; developing diazo films; explosives; solveat;
cleaning and bleaching; cotton defoliant

Ethylbenzene (for styrene monomer); dodecylbenzene (for
detergents); cyclohexane (for nylon); phenol; aftrobenzene
(for aniline); maleic anhydride; chlorobenzene; diphenyl;
benzene hexachloride; benzene sulfoaic acid; anthraquinone;
cumene; solvent; antiknock gasoline

Refrigeration; carbonated beverages; aerosol propellant;
chemical intermediate; low temperature testing; fire extin-~
guishing; inert atmospheres; municipal waste treatment;
medicine; eurichment of air in greenhouses; fracturing and
acidizing oil wells; uining; miscellaneous pressure source;
hardening of foundry molds and cores; shielding gas for weld-
ing; cloud seeding, moderator in sowe nuclear reactors; ilmmo-
bilization for humane animal killings; speclal lasers;
blowing agent

Vinyl chloride intermediate (Wulff process); solvent; lead
scavenger in antiknock gasoline; paint, varnish, and finish
removers; metal degreasing; soaps and scourling compounds;
wetting and penetrating agents; orgaaic synthesis of tri-
chloroethylene, perchloroethylene and methyl chloroform;
ore flotation

(Continued)
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Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS (Continued)

Dichloromethane [see Methylene
Chloride}

Ethyl alcohol [CyHs0H])

Freon 11 [Trichlorofluoromethane]

Freon l1A
Freon 11B {Trichlorofluoromethane]

Freon 12 {[Dichlorodifluoroumethane]

Freon 22

Freon 113 [1,1,2-trichlorotrifluoro-
ethane], [Cl,CFCClF;}

Freon 114 [Dichlorotetrafluoro-
ethane}, [C1,CFCF3]

Freon HE [Blend of Freon 11])

n-Heptane [CH3(CHj)sCHj3)

n-Hexane [CH3(CHj)4CH3]

TABLE B-3 (Continued)

Consumption+t

4.5 x 109 kgs (82)
(total)

1.2 x 108 kgs (75)
(total)

1.8 x 108 kgs (75)
(total)

>4.5 x 102 kgs (75)
(total)

1.8 x 103 kgs (79)
(total)

1.8 x 108 xgs (79)
{total)

Use

Solvent for resins, fats, oils, fatty acids, hydrocarboas,
alkali hydroxides; extractive medium; manufacture of inter-
mediates, organic derivatives (especially acetaldehyde),
dyes, synthetic drugs, esters, elastomers, detergents, clean-
ing solutions, surface coatings, cosmetics, pharmaceutlicals,
explosives, antifreeze; beverages; antisepsis; medicine;
gasoline additive; yeast growth medium

Refrigerant; propellant; blowing agent; cleaning compound;
fire extinguishers; monomer for resins

Propellant; degreaser; monomer for resins; refrigerant and
air conditioner; blowing agent; low temperature solvent; leak
detecting agent; freezing of foods by direct coatact;
chilling cocktail glasses

Befrigerant; solvent for photographic film and magnetic tape;
cleaning agent for plastics and electronic equipment; inter-
mediate €or fluoropolymers; fire extinguishers; blowing

agent; dry cleaning solvent; to make chlorotrifluoroethylene

Solvent; fire extingulshers; refrigerant and air conditloner;
aerosol propellants; blowing agent; dielectric fluid; monomer
for resins .

Standard for octane rating determinations; anesthetic; sol~
vent; organic synthesis; preparation of laboratory reagents

Solvent, especially for vegetable oils, low temperature
thermometers; calibrations; polymerization reaction medium;
paint diluent; alcohol denaturant; deteramination of refrac-~
tive ifadex of materials

(Continued)
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Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS (Continued)

Isopentane [2-methylbutane],
{ (CH3)20HCH2CH3]

Isopropyl alcohol [CH3CH(OH)CH;)

Isopropyl ether

K-11 [See Freon 11]

Methylene chloride [CH2Clj]

Nitrogen [Nj]

n-Pentane [CH3(CHj)3CH3]

Perchloroethylene [C1,C:CCl;}

TABLE B-3 (Continued)

Consumptiont

7.3 x 108 kga (72)
(total)

5.9 x 108 kgas (82)
(total)

3.6 x 106 kgs (75)
(total)

2.3 x 108 kgs (75)

(total)

1.6 x 1010 kgg (82)
(total)

3.3 x 107 kgs (79)
(total)

Use

Solvent; manufacture of chlorinated and alcohol derivatives;
blowing agent for polystyrene; antiknock gasoline additive

Manufacture of acetone and its derivatives; manufacture of
glycerol and isopropyl acetate; solvent for essential and
other oils, alkaloids, gums, resins, shellacs, etc.; latent
solvent for cellulose derivatives; coatings solvent; deicing
agent for liquid fuels; pharmaceuticals; perfumes; lacquers;
extraction processes; dehydrating agent; preservative; quick
drying 1inks; antiseptic; coupling agent in ofl emulsions

Solvent for animal, vegetable, mineral oils, waxes, and
resins; extraction of acetic acid from aqueous solutions;
solvent for dyes in presence of small amounts of alcohol;
paint and varnish removers; spotting compositions; rubber
cements

Solvent for photographic film, synthetic fibers and cellulose
acetate; paint removers; propellant for aerosol sprays; sol-
vent degreasing; plastics processing; blowing agent in foams;
solvent extraction; refrigerant; fire extinguishers

Productfon of ammonia, acrylonitrile, cyanamide, cyanides,
nitrides; inert gas for purging, blanketing and exerting
pressure; electric and electronic industries; in-transit food
refrigeration and freeze drying; pressurizing liquid propel-
lants; quick~freezing foods; chilling in aluwinum foundries;
bright annealing of steel; cryogenic preservation; inert
pressuriang and blanketing gas in missiles; food antioxidant;
gource of pressure in oil wells; ifnflatlng tires

Artificlal ice manufacture; low temperature thermometers;
solvent extraction processes; blowing agent in plastics;
pesticide; propellant; refrigerant; fuel; cleaning and
degreasing

Dry cleaning solvent; vapor-degreasing solvent; drying agent

for metals and certafa other solids; vermifuge; heat trans-
fer medium; manufacture of fluorocarbons

(Continued)
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TABLE B-3 (Continued)

Blowing Agent/Foam Modifier Consumptiont

PHYSICAL BLOWING AGENTS (Continued)

Toluene (CgHsCHj) 2.3 x 1010 kgs (82)
(total) ’

Tetrachloromethane [Carbon tetra- 3.2 x 108 kgs (79)

chloride], [CCly) (total)

Trichloroethylene 2.0 x 108 kgs (75)
(total)

Trichlorofluoromethane [see Freon 11])

Trichloromethane {Chloroform], 1.6 x 108 kgs (79)
[CHCL4] (total)

1,1,2-Trichlorotrifluoroethane [see
Freon 113}

Water [H20}

CHEMICAL BLOWING AGENTS

Ammonium bicarbonate [NH4HCO3)

Ammonium carbonate
l(NHA)HCOJ'NﬂzocONHA]

Use

Aviation gasoline and high octane blending stock; benzene,
phenol, and caprolactam; solvent for paints and coatings,
guws, resins, most oils, rubber, vinyl organosols; diluent
and thinner in nitrocellulose lacquers; adhesive solvent in
plastic toys and model alrplanes; chemicals (benzoic acid,
benzyl and benzoyl derivatives, saccharin, wmedicines, dyes,
perfumes); source of toluene diisocyanates; explosives (TNT);
toluene sulfonates; scinttllation counter

BRefrigeraats and propellants, especlally the chlorofluoro-
hydrocarbons; metal degreasing; agricultural fumigant; chlor-
inating organic compounds; production of semiconductors;
golvents

Metal degreasing; extractioa solvent for oils, fats, waxes;
solvent dyeing; dry cleaning; refrigerant and heat exchange
liquid; fumigant; cleaning and drying electroanic parts;
diluent in paint and adhesives; textile processing; chemical
intermediate; aerospace operations (flushing liquid oxygen);
pharmaceuticals

Fluorocarbon refrigerants and propellants; fluorocarbon plas-
tics; solvent; analytical cheaistry; fumigant; fnsecticides

Production of ammonium salts; dyes; leavening agent for
cookies, crackers, cream puff doughs; fire extinguishing com~
pounds ; pharmaceuticals; degreasing textiles; blowing agent
for foam rubber; boller scale removal; compost treatwment;
ceramics; fertilizec; tannilng; smelling salts

Ammonfum salts; medicine (expectorant); baking powders;
smelling salts; fire extinguishing compounds; pharmaceuti-
cals; textiles (mordant); fermentatlon accelerator In wine
manufacture; organic chemicals; ceramics; washing wool

(Continued)
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Blowing Agent/Foam Modifier

CHEMICAL BLOWING AGENTS (Continued)

1,1'-Azobiscyclohexanecarbonitrile

Azobis€ornamide [Azodicarbonamide],
[ABFA), [AZ], [HZNCON:NCONHj)

Azobisformamide, nonplateout

Azobis(isobutyronitrile) [AZDN}

Barfum azodicarboxylate

Benzene disulfonyl dihydrazide
Benzene sulfonyl hydrazide [BSH}
1,3-Bis(o-xenyl)triazene

2-Butylazo-2-hydroxy—-5-methylhexane
[Lucel 7-Azo}

2-Butylazo-2-methoxy~5-methylpeatane
[Wwcel 135)

Celogen CB [Proprietary hydrazide]

Celogen HT-500 [Modiftied hydrazine
derivative]

Celogen HT-550 [Hydrazine derivative)

Celogen XP~100 [Sulfonyl hydrazide
type]

Citeic acid
[HOC(CH2CO2H)2COH )

Diazoaminobenzene [1,3-Diphenyl-~
triazene])

N,N'~di-t-butylazobisformamide

TABLE B-3 (Continued)

Consumgtioh* Use
8.2 x 106 kgs (82) Blowing ageat for plastics and rubbers; maturing agent for
(in plastice) flours; food additive

Catalyst for vinyl polymerizations and for curing unsaturated
polyester resing; blowing agent for plastics

Organic synthesis; dyes; Lnsecticide

(Continued)
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Blowing Agent/Foam Modifier

CHEMICAL BLOWING AGENTS (Continued)

N,N'-di-n—decylazobisformanide
N,N'-Dinitroso-N,N'-dimethyltere-
phthalamide [N,N'-dimethyl-N,N'-~
dinitrosoterephthalamide}, [NTA)
Dinitrosopentamethylenetetramine
Diphenylsulfon-3,3'-disulfonyl
hydrazide

N,N'-Diphenylazobisformamide

Ethylene carbonate [0C(CHj);])

Expandex 150 [5-phenyltetrazole
analog])

Expandex 175 [S-phenyltetrazole
analog])

Ficel AP-100
KenTec 350
KenTec 500

N-Nitroguanidine

Nitropore ATA
N-Nitrourea
Oxanmic acid [NH,COCOOH]

p,p'-Oxybls(benzene sulfonyl
hydrazide) [0BSH}

TABLE B-3 (Continued)

Consumptiont

>4.5 x 102 kgs (79)
(total)

4.5 x 103 kgs (82)
(1n plastics)

Use

Blowing agent for rubber and plastics

Solvent for many polyaers aad reslns; golvent extraction;
synthests of pharmaceuticals, rubber chemicals, textile
finishing agents

High explosives, especially flashless propellant powder;
cheaical intermediate

Explosives

Blowing agent for sponge rubber and expanded plastics

(Continued)
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TABLE B-3 (Continued)

Blowing Agent/Foam Modifier Consumptiont

CHEMICAL BLOWING AGENTS (Continued)

p,p'-Oxybis(benzene sulfonyl
semicarbazide) {0BSC]

5-Phenyl tetrazine
5-Phenyl tetrazole

Potassium borohydride [KBH4]

Salicylaldehyde hydrazone
Stlicon oxyhydride

Sodium bicarbonate [NalCO3]

Sodium borohydride [NaB8Hg)

3,3'~Sulfonbis(benzene sulfonyl
hydrazide)

p-Toluene sulfonyl hydrazine

p-Toluene sulfonyl seamicarbaztde
{TssC}

Trihydrazine triazine {THT],
[Cyanuric trihydrazide]

Use

Source of hydrogen; reducing agent for aldehydes, ketones and
acid chlorides; foaming agent for plastics

Manufacture of effervescent salts and beverages, acrtificial
mineral water, baking powder; other sodium salts; pharmaceu-
ticals; sponge rubber; gold and platinum plating; treating
wool and silk; fire extinguishers; ceraamics; prevention of
timber mold; laboratory reagent; antacid; mouthwash; skin
ointment; cleaning compound

Source of hydrogen, diborane, and other borohydrides; reduces
aldehydes, ketones, and acid chlorides; bleaching wood pulp;
blowing ageat for plastics; precipitation of wercury from
waste effluent; decolorizer for plasticizers; recycling of
gold and platinum group metals; inorganic and organometallic
reductions; organic synthesis

Blowing agent

(Continued)
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Blowing Agent/Foam Modifier

BLOWING AGENT CATALYSTS

Actafoam F2
Actafoam R-3
Actafoan R-5
Actafoam R~10
Actafoam R-34

BIK [urea (surface treated)]

Interstab ABC 1
Interstab ABC 2
Interstab ABC 6
Intecstab ABC 7
Intecrstab ABC 18
Intecstab ABC 50

Nuostabe V-1530 [Zinc-based
activator]

RIA

Zinc oxide

TABLE B-3 (Continued)

Consumptiont

Use

Urea: Fertilizer; animal feed; plastics; chemical ilatermedi- .
ate; stabilizer in explosives; medicine; adhesives; separa- )
tion of hydrocarbons (as urea adducts); sulfamic acid produc-

tion; flameproofing agents; viscosity modifier Eor starch and - :
casein-based paper coatings; reported helful in treating :
sickle-cell anemia ’

Diffusing pigment; accelerator; activator; reilnforcing agent;
ofntments; pigment and mold-growth inhibitor in paints; cera-
mice; floor tile; glass; ziac salts; feed additive; dletary
supplement ; seed treatment; cosmetics; semiconductor; photo-
conductor; dental cement; flame retardant; antiseptic

(Continued)
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Blowing Agent/Foam Modifier

SURFACTANTS
SILICONES

Dabco [eilicone, tetraethylene~
diaumine)

Dtmethylsillcone oll

Dow 190 {silicone-glycol]
Dow 192 [silicone-glycol]
Dow 193 [silicone)

Dow 194 [silicone-glycol]

Dow 195 [silicone-glycol}

Dow 197 [eilficone-glycol}
Dow 1250 [siltcone-glycol]
Dow 1251 [silicone-glycol}
Dow 1252 [silicone-glycol}
Dow 1253 [silicone-glycol)
Dow 1254 [silicone-glycol}
Dow 1312 [silicone-glycol}
Dow F-11630 {silicone-glycol}
G. E. §5-4255 [silicone]
Tegostab B 3640 [silicone]
Tegostab B 4113 [silicone]
Union Carbide L-520 [silicone)

Union Carbide L-532 [silicone]

TABLE B-3 (Continued)

Consumptiont

Use

(Continued)
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Blowing Agent/Foam Modifier

Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Union Carbide
Unfon Carbide
Union Carbide

Union Carbide

SILICONES (Continued)

L-540 {[sllicone]
L-546 [silicone}
L-548 [silicone]
L~-550 ([silicone]
L-562 [silicone]
L-5302

L-5303

L-5305

L-5307

L-5340

L-5350

L-5410

L-5420

L-5430

L~5612

L-5710

L-5720

L-6202

LC-5613

Y-6402

Y-6454

TABLE B-3 (Continued)

- Cousumptiont

Use

(Continued)
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TABLE B-3 (Continued)

Blowing Agent/Foam Modifier Consumptiont Use
SURFACTANTS
MISCELLANEQUS

Alr Prod LK-221 {organic anine]
Alr Prod LK-322 [all organic]

Alr Prod LK-443

Empicol LZ [sodium alkyl sulfate]
Ethylnﬁ TC [amine ethylene oxide]
Ethylan TCO [fatty amine oxide]
Interwet 212 [non-ionic ester] M
Zonyl FSA {fluorosurfactaant)
Zonyl FSB [fluorosurfactant)
Zonyl FSC [fluorosurfactant}
Zonyl FSJ [fluorosurfactant]
Zonyl FSN [fluorosurfactant)
Zonyl FSP

NUCLEATING AGENTS

Adipic Acid Manufacture of nylon and polyurethane foams; preparation of
esters for use as plasticizers and lubricants; food additive;
adhesives

Benzoic Acid Sodfum and butyl benzoates; plasticizers; benzoyl chloride;

alkyd resins; food preservative; seasoning tobacco; flavors;
perfumes; dentrifices; medicine

Calcium carbonate (CaCOj) 2.5 x 109 kgs (81) Source of lime; neutralizing agent; filler and extender in
(in plastics) rubber, plastlcs, and paints; opacifying agent In paper;
fortification of bread; putty; tooth powders; autacid; white~
wash; Portland ceaent; S0; removal from stack gases;
‘metallurgical flux; analytical chemistry; COp generation

(Continued)
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Blowing Agent/Foam Modifier

NUCLEATING AGENTS (Continued)

Silica [5103]

Sodium silicofluoride [Na3SiFg]

Talce

TABLE B-3 (Continued)

Consumptiont

8.2 x 107 1bs (80)
(in plastics)

1.5 x 108 kgs (82)
(in plastics)

Use

Manufacture of glass, water glass, ceramics; abrasives; water
filtration; component of hydraulic cements; source of ferro-
silicon and elemental silicon; filler in cosmetics, pharma-
ceuticals, paper, insecticides; rubber reinforcing agent;
anticaking agent for foods; flatting ageant in paints; thermal
insulator

Fluoridation of drinking water; laundry sours; opalescent
glass; vitreous enamel frits; metallurgy of aluminum and
berylliun; insecticide and rodenticides; chemical intermedi-
ate; glue, leather, and wood preservative

Ceramics; cosmetics and pharmaceuticals; filler and pigment
in rubber, paints, soap, putty, plaster, oflcloth; abherent;
dusting agent; lubricant; paper; slate pencils and crayons;
electrical insulation; insecticide diluent; refractories;
filtration

tAnnual Consumption is presented parenthetically for the most recent year avallable.
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TABLE B-4.

Catalyst

" Acetic Acid [CH;COOH}

Acetic Anhydride
[ (CH3C0) 0]

N-Acetylcaprolactam
Acetyl perchlorate

Aluninum Chloride [AlCl4)

Aluminum isopropoxide
{a1(oc3H7)3}

Aluninum oxide

e€-Aminocaprolactam

Ammonium hexafluorotitanate
[(NH4)oT1Fg]

Antimony trifluoride

Antimony trioxide [Sb203]

CATALYSTS FOR THERMOPLASTICS POLYMERIZATION .

CONSUMPTION AND OTHER USES

Consumptiont

1.3 x 109 kgs (82)
(total)

5.0 x 108 kgs (82)
(total)

4.5 x 109 kgs (75)
(total)

Use

Manufacture of acetic anhydride, cellulose acetate,
vinyl acetaté monomer, acetic esters, and chloro-—
acetic acid; production of plastics, rubbers,
pharmaceuticals, dyes, insecticides, photographic
chemicals; food additive; latex coagulant; oil well
acidizer; textile printing

Cellulose acetate fibers and plastics; vinyl ace-
tate; dehydrating and acetylating agent in produc-
tion of pharmaceuticals, dyes, perfumes, explo-

sives; aspirin; esterifying agent for food starch

Ethylbenzene catalyst; dyestuff intermediate;
detergent alkylate; ethyl chloride; pharmaceuticals
and organics; butyl rubber; petroleum refining;
hydrocarbon resins; nucleating ageat for titanfum
dioxide pigments

Dehydrating agent; catalyst; waterproofing
textiles

Production of aluminum; manufacture of abrasives,
refractories, ceramics, electrical insulators,
catalyst and catalyst supports; paper; spark plugs;
crucibles and laboratory ware; absorbing gases and
water vapors; chromatographic analysis; fluxes;
1ight bulbs; artificial gems; heat resistant
fibera; desiccant; abrasive; electrical insulation;
dental cements; artificial gems; chromatography

Procelain; pottery; dyelng; fluorinating agent

Flame proofing textiles, paper, plastics; paint
pigments; ceramic opacifier; catalyst; intermedi-~
ate; staining iron and copper; phosphors; mordant;
glass decolorizer

(Continued)
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TABLE B-4 (Continued) . .
Catalyst . Consumptiont Use
Benzil Organic eynthesis; insecticide
[C4H5CO" CoceHs)

Benzophenone [(Cgg)2C0)

Biacetal

Bis(cyclopentadienyl) titanium
chloride

Bis(triphenylsilyl) chromate
1((CgH5)4510)2Cr0;)

Boric Acid [H3BO3)

Boron trifluoride

Boron trifluoride dibutyl-
etherate

Boron trifluoride etherate

Butyl lithium

Butyl zinc
Cadmfum acetate

[Cd(00CCH3) 2]

Calcium acetate
[Ca(CH,C00),)

Organic syanthesis; odor fixative; derivatives are
used as UV absorbers; flavoring; soap fragrance;
pharmaceuticals; polymerization finhibitor for
styrene

Carrier of aroma for butter, vinegar, coffee and
other foods; synthetic flavoring substance and
adjunctive v

Heat resistant glass; glass fibers; porcelain
enamels; boron chemicals; metallurgy; fireproofing
compositions; fungus coatrol; ointment and eyewash;
nickel electroplating

Catalyst in organic synthesis; instruments for
measuring neutron intensity; silver soldering
fluxes; gas brazing

Polymerization of isoprene and butadiene; inter-
mediate in preparation of lithium hydride; rocket
fuel component; metalating agent

Ceramics (glazes); wanufacture of acetates; assis-
tant in dyeing and printing textiles; laboratory
reagent

Manufacture of acetone, acetic acid, acetates;
mordant in dyeing and printing textiles; stabilizer
in resins; additive in calcium soap; lubricants;
food additive; catalyst manufacture; wedicine

(Continued)
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- TABLE B-4 (Continued)

Catalyst Consuuptiont
Carbon dioxide [CO3] 3.4 x 109 kgs (82)
(total)

p~Chlorophenyl diazonium hexa-
fluoroarsenate

p-Chlorophenyl diazonium hexa-
phosphate

Chromocene [(CsHs)aCr]

Chromic Acid {CrO3}

Chromyl chloride [Cr0)Cl;]

Cobalt acetate
[CO(CaH302) 2]

Cobalt on charcoal

Copper (1) chloride {CuCl]

Copper (II) chloride {CuCly]

Use

Refrigerant; carbonated beverages; manufacture of
carbonates; fire prevention and extinction; inert
gas blanketing of reactors; propellant for
aerosols; antiseptic in bacteriology and frozen
food industry; treatment of carbon monoxide poison-—
ing; shielding-arc welding; in greenhouses to
increase growth rate; manufacture of drugs and
white lead; textile and leather i{ndustry; process-—
ing and preserving food; production of urea, sodium
carbonate, methanol, carboale acid, inorganic car~
bonates, petroleum, and hydrocarbons; oil well
stimulation; livestock slaughtering; municipal
water treatment; as fertilizer

Chromates; oxidizing agents; catalysts; chromium
plating, process engraving; iantermediate; medicine;
anodizing; ceramic glazes; colored glass; metal
cleaning; iaks; tanning; paints; textile mordant

Organic oxidation and chlorination; solvent for
chromic anhydride; chromium complexes and dyes

Sympathetic inks; paint and varnish dryers; cata-
lyst; anodizing; mineral supplement in feed addi-
tives; foam stabilizer

Catalyst; preservative and fungicide; desulfurizing
agent; decolorizing agent in petroleum industry;
absorbent for carbon monoxide

Isomerization and cracking catalyst; mordant in
dyeing and printing fabrics; sympathetic ink; dis-
infectant; pyrotechnics; wood preservation; fungi-
cides; metallurgy; deodorizing and desulfurizing
petroleun distillates; photography; water
purification; feed additive

(Continued)
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Catalyst

Cyanuric chloride
[C3N3C13]

Dibutyl aluminum chloride
[A1(C4lg)2C1]

Diethyl aluminum chloride
[(CaHg)2ALCL])

Diethyl ethoxy aluminum
{A1Et 20Et]

Diethyl zinc {ZnEty]

Di-{2-methyl borneal) chromate
Di(triphenyleilyl) chromate

Ethyl aluminum sesquichloride
[(Cat15)3A1,5C13)

Ethyl magnesium bromide
Ferric acetyl acetonate
[Fe(OC(CH3):CHC(0)CH3)3]

Germanium dioxide {GeOj]

Iodine

Lead acetate
[Pb(C3H303)7)

Lead dioxide [PbO;)

TABLE B-4 (Continued)

Consumptiont

9.1 x 102 kgs (75)
(total)

Chemical synthesis; dyestuffs; herbicides; optical
brightners

Polyolefin catalyst; intermediate in production of
organometallics

Organic synthesis; catalyst for polymerization of
olefins; high energy aircraft and missile fuel;
production of ethyl mercuric chloride

Catalyst for olefin polymerization; aromatic hydro-
genation; intermediate

Grignard-type reactions

Moderating and combustion catalyst; solid fuel
catalyst; bonding agent; curing accelerator;
intermediate

Special glass mixtures; phosphors; transistors aad
diodes

Dyes (aniline dyes, phthalein dyes); catalyst;
iodides; iodates; pharmaceuticals; process engrav-
ing and lithography; special soaps; analytical
reagent; iodized salt; medicine; in special lubri-
cants for titanium and stainless steel patts

Medicine; lead salts; dyeing of textiles; water-
proofing; varnishes; lead dryers; chrome pigments;
gold cyanidation process; insecticide; antifouling
paints; analytical reagent

Oxidizing agent; electrodes; lead—acid storage
batteries; curing agent for polysulfide elastomers;
textiles (dyeing); matches; explosives; analytical
reagent

(Continued)
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Catalyst
Lead oxide [PbO)

Lithium acetate
[LiCoH307]

Lithium s-butoxide

Lithium carbonate [Li)COj3])

Lithium hydride [LiH]

Magnesium

Magnesium acetate
{Mg(00CCH13) 2]

Magnesium dichloride [MgCla]

TABLE B-4 (Continued)

COnsumEfionf

1.2 x 108 kgs (75)
(total)

Use

Storage batteries; ceramic cements and fluxes;
pottery and glazes; glass; chromium pigments; ofil
refining; dryer for varnishes, paints, enamels,
ink, linoleum; insecticides; metal cement; acid-
resisting compositions; match~head compositions;
rubber accelerator; chemical intermediate; oint-
ments; plasters; coloring sulfur-containing sub-
stances; artificlal tortoise shell and horn

Ceramic and porcelain glazes; pharmaceuticals;
catalyst; other lithium compounds; coating for arc
welding electrodes; nucleonics; luminescent paints,
varnishes and dyes; glass ceramics; aluminuma
production

Desiccant; source of hydrogen; condensing agent in
organic synthesis; preparation of lithium amide and
double hydrides; nuclear shielding materfal; reduc-
ing agent; manufacture of electronic tubes;
ceramics

Alloys for structural parts, die-cast auto parts,
missiles, space vehicles; powder for pyrotechnics
and flash photography; production of iron, aickel,
zinc, etc.; magnesium compounds and Grignard
synthesis; cathodic protection; reducling agent;
precision fnstruments; optical mirrors, dry and wet
batteries.

Dye fixative in textile printing; medicine;
deodorant; distinfectant; antiseptic

Source of magnesium metal; disinfectants; fire
extinguishers; fireproofing wood; magnesium
oxychloride cement; refrigerating brines; ceramics;
cooling drilling tools; textiles; paper manufac-
ture; road dust-laying p ds; floor ping
compounds ; flocculating agent; catalyst

(Continued)
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TABLE B-4 (Continued)

Catalyst Consumptiont
Magnesium hydroxide [Hg(OH)zl

Magnesium hydroxychloride
(Mg(OH)CL]

Magnesiun oxide [MgO]

Magnesium sulfate [MgS04]
Hapganese acetate
(Ma(C2H302)2)

Manganese dioxide

Molybdenum trioxide [MoO3}

Nickel on charcoal

Palladium [Pd)

Use

Intermediate for obtaining magnesium metal; sugar
refining; medicine; residual fuel oil additive;
sulfite pulp; uranium processing; deatifrices; in
foods as alkali, drying agent, color retention
agent; frozen desserts

Refractories; polycrystalline ceramic for aircraft
windshields; electrical insulation; cosmetics;
i{inorganic rubber accelerator; oxychloride and oxy—
sulfate cements; paper manufacture; fertilizers;
removal of sulfur dioxide from stack gases; adsorp-
tion and catalysis; semiconductors; pharmaceuti-
cals; food and feed additive

Fireproofing; textiles; mineral waters; catalyst
carrier; ceramics; fertilizers; paper sizing; cos-—
metic lotions; dietary supplement; eedicine

Textile dyeing; oxidation catalyst; paint and var-
nish dryer; fertilizers; food packaging; feed
addittive

Oxidizing agent; depolarizer in dry cell batteries;
pyrotechnics, matches, etc.; catalyst; laboratory
reagent; scavenger and decolorizer; textile dyeing

Source of molybdenum compounds; agriculture; ana-
lytical chemistry; manufacture of metallic molybde-
num; corrosion inhibitor; ceramic glazes; enamels;
pigments; catalyst in petroleum fndustry; medicine

Alloys for electrical relays and switching systems
in telecommunicaticns equipment; catalyst for
petroleum; metallizing ceramics; "white gold™
jewelry; resistaant wires; hydrogen valves; aircraft
spark plugs; protective coatings

(Continued)
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Catalyst

Perchloric acid

Phenyl isocyanate [CgH5NCO]

Phenyl-N-phenyl benzimidoether

Phosphoric acid [H3P04]

Potassium carbonate [K3C03)

Potassiun ferrocyanide
[K3Fe(CN)g)

Potassium triphenyl methoxide

Pyridine [N(CH)4CH}
).

Sodium acetate

Sodium caprolactam

TABLE B-4 (Continued)

Consumptiont

7.8 x 102 kgs (82)
(total)

Use

Medicine; analytical chemistry; catalyst; manufac-
ture of various esters; ingredient of the electro-
lytic bath in the deposition of lead; electro-
polishing; explosives

Reagent for identifying alcohols and amines;
intermediate

Fertilizers; soaps and detergents; inorganic phos-
phates; pickling and rust-proofing metals; phar-
maceuticals; sugar refining; gelatin manufacture;
water treatment; animal feeds; electro-polishing;
gasoline additive; conversion coatings for metals;
dyeing; yeast; soil stabilizer; waxes and polishes;
binder for ceramics; activated carbon; in foods and
carbonated beverages; laboratory reagent; source of
uranium

Spectal glasses (optical and color TV tubes);
potassium silicate; dehydrating agent; pigments;
printing inks; laboratory reagent; goft soaps; rav
wool washing; general purpose food additive

Medicine; potassium cyanide and ferricyanide; dry
colors; tempering steel; dyeing; explosives; pro-
cess engraving and lithography; laboratory reageant

Synthesis of vitaains and drugs; solvent; water-—
proofing; rubber chemicals; denaturant for alcohol
and antifreeze mixtures; dyeing assistant for
textiles; fungicides

Dye and color intermediate; pharmaceuticals; cinna-
mic acid; soaps; photography; purification of glu-
cose; meat preservation; wmedicine; electroplating;
tanning; dehydrating agent; buffer in foods;
laboratory reagent

(Continued)
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Catalyst
Sodium carbonate [NajCOj3]

Sodtum hydride [NaH]

Sodium hydroxide [NaOH]

Sodium hypophosphite
[NaH2PO2)

Sodfun methoxide

Stannic chloride

Sulfuric acid [HS04]
[S03 1n K0}

Tetraallyl zirconium
{ze(allyl)y)

Tetrabenzyl titanium
{Ti(Cgl5)4)

Tetrabenzyl zirconium

[Zr(CeHs)4)

TABLE B-4 (Continued)

Consumptiont

7.2 x 109 kgs (82)
(total)

8.4 x 109 kgs (82)
(total)

5.0 x 10 kgs (75)
(total)

2.9 x 109 kga (82)
(total)

Vse

Medicine; photography; cleaning and boiler coum-~
pounds; pH-control of water; food addltivg

Condensing or alkylating agent; descaling metals;
reducing agent and reduction catalyst

Chemical wmanufacture; rayon and cellophane;
petroleun refining; pulp and paper; aluminum;
detergents; soap; textile processing; vegetable ofl
refining; reclaiming rubber; regenerating ion
exchange resins; organic fusions; peeling of fruits
and vegetables; laboratory reageant; etching and
electroplating

Medicine; reducing agent in electroless  nickel
plating of plastics and metals; laboratory reagent

Catalyst in condensation reactions; catalyst for
treatment of edible fats and oils; intermediate for
pharmaceuticals; preparation of sodium cellulosate;
analytical reagent; ester—alcohol interchange

Electroconductive and electroluminescent coatings;
textiles; perfume stabilization; manufacture of
fuchsins; color lakes; ceramics; bleaching agent
for sugar; stabilizer for certain resins; manufac-
ture of blue print and other sensitized papers;
other tin salts; bacteria and fungl control fin
soaps

Pertilizers; chemicals; inorganic pigments; petro-
leum refining; etchant; alkylation catalyst;
electroplating baths; iron and steel; rayon and
f1lm; industrial explosives; laboratory reagent;
nonferrous metallurgy

(Continued)
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Catalyst

Tetrabutyl zirconate
[Zr(0C4H9) 4}

Tetrabutyl titanium (TiBuy)

Tetraethyl titanium
[T1(0C,H5)4]

N,N,N' ,N'-Tetramethylethylene-

diamine [(CH3)NCHCHN
(cH3)z]

Tetramethylguanidine
[(CH3)NC(NH)N(CH3)2]
Thiocarboximide

Titanium dichloride [TiClj]

Titanium dichloride ditso-
propylate [TiCla(OPr);]

Titantum dioxide [T103]

Titanium isopropylate
[T1(0C3tig)s)

Titanium tetrachloride
[Ticls)

Titanium trichloride [T1Clj3]

Triallyl halfium bromide

Triallyl titanium bromide
[T1(allyl)4Br])

TABLE B-4

Consumptiont

2.0 x 108 kgs (82)
(in plastics)

(Continued)

Use

Condensation catalyst and crosslinking ageﬁt

Preparation of epoxy curing agents; polyurethane
formation; corrosion inhibitor; textile finishing
agenta; intermediate for quaternary ammonium
compounds

White pigment; opacifying agent; cosmetics; radio-
active decontamination of skin; floor coverings;
glassware and ceramics; enamel frits; delustering
synthetic fibers; printing inks; welding rods;
gource of titanium metal; synthetic sunscreens;
dusting powder

Ester exchange reactions; adhesion of paints, rub-
ber and plastic to metals; condensation catalyst;
flue gas sorbent; controlled release pesticide

For titanium and titanium salts; mordant dye; irri-
descent effects in glass; smoke screen; titanium
pigments; polymerization catalyst

Reducing agent; organic synthesis; cocatalysts for
polyolefin polymerization; organometallic synthesis
involving titanium; laundry stripping agent

(Continued)



TABLE B-4 (Continued)

Catalyst Consumptiont Use
Triallyl zirconfum bromide

134

Tributyl aluminum
[ (CH3CHCHZCH))3A1]

Tricyclohexyl aluminum
[AL(CgH) 3)3]

Triethyl aluminum
[(Calt5)3Al])

Triethylamine [(CoHs5)3N]

Triethylbenzyl ammonium
chloride

Triethylsulfoanlun fodide

Triisobutyl aluminum
[((CH3)2CHCH) 3A1)

Triphenylphosphine
Vanadium oxytrichloride
{vocl;)

Vanadiua trioxybutylate
[vo(oC4Hg) 3}

Vanadium tetrachloride [VClg]

Vanadium trichloride [VCl3])

Zinc acetate
[Zn(C2H302)2)

Production of organotin compounds

Catalyst intermediate for polymerization of ole-
fins; pyrophoric fuels; production of alpha-olefins
and long chain alcohols; gas plating of aluminuas

Catalytic solvent in chemical eynthesie; accelera-~
tor for rubbers; wetting, penetrating and water-
proofing agents of quaternary ammonium types;
curing and hardening polymers; corrosion f{nhibitor;
propellant

Polyolefin catalyst; manufacture of primary
alcohols and olefins; pyrophoric fuels

Synthesis of organic compounds, phosphonium salts,
and other phosphorus coumpounds

Catalyst in olefin polymerization; organovanadium
synthesis

Preparation of vanadium trichloride, vanadium
dichloride, and organovanadium compounds

Preparation of vanadium dichloride and organo-
vanadium compounds

Medicine; preserving wood; textile dyeing; zinc
chromate; laboratory reagent; feed additive; cross—
linking agent for polymers; fangredient in dietary
supplement

{Continued)



- n e e A ey bkt ek e An v—a b —

98Y%

Catalyst
Zinc chloride [ZnCl,}

Zinc formate [Zn(CHO2);]

Zinc oxide [2ZnO]

SUPPORTS

5109

Aly03
MgO
MgOHCL
MgClgy
Mg(0H),

T10y

TABLE B-4 (Continued)

Consumptiont

Use

Galvanizing iron; catalyst; dehydrating and con-
densing agent in organic synthesis; wood preserva-
tive; gsoldering fluxes, burnishing and polishing
compounds for steel; electroplating; antiseptic and
deodorant preparations; textiles; adhesives; dental
cements; glass etching; petroleum refining; parch-
ment; dentrifices; embalming and taxidermist's
fluids; wedicine; dyestuffs, plgments; antistatic;
feed additive; denaturant for alcohol; dietary
supplenent

Catalyst for production of methanol; water proofing
agent ; textiles; antiseptic

Accelerator, activator, pigment and reinforcing
agent for rubber; ointments; pigments and mold-
growth inhibitor in paints; ceramics; floor tile;
glass; zinc salts; feed additive; dietary supple-
ment ; seed treatment; cosmetics; semiconductor in
electronic devices; photoconductor; piezoelectric
devices; dental cement; flame retardant; antiseptic

Manufacture of glass, water glaéﬁ, ceramics;
abrasives; water filtration; componeant of hydraulic
cements; source of ferrosilicon and elemental
silicon; flller in cosmetics, pharmaceuticals,
paper, insecticides; rubber reinforcing agent;
anticaking agent for foods; flatting agent in
paints; thermal insulator

See Catalysts’

See Catalysts

See Catalysts

See Catalysts

See Catalysts

See Catalysts

(Continued)
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Catalyst
SUPPORTS (Continued)

TiCl3

Ca0

Ca5(P0,)30H
Mg(OEt),
NEUTRALIZERS
Calcium oxide

Calcium stearate

n~-Heptane

[CH3(CHy)5CH3)

Hydrochloric acid [HC1]

Isopropyl alcohol
[(CH3),CHOH]

TABLE B-4 (Continued)

Consumptiont

Use

See Catalysts

Refractory; flux in steel manufdcture; pulp and
paper; manufacture of calcium carbide; 50,
removal of stack gases; sewage treatment; poultry
feeds; neutralization of acid waste effluents;
insecticides and fungicides; dehairing of hides;
food processing; sugar refining

See Catalysts

Water repellent; flatting agent in paints; lubri-
cant in making tablets; emulsions; cements; wax
crayons; stabilizer for vinyl resins; anticaking
agent in foods; cosmetics

Standard for octane rating determinations;
anesthetic; solvent; organic synthesis; preparation
of laboratory reagents

Acidizing of petroleum wells; chemical inter-~
wediate; ore reduction; food processing; pickling
and metal cleaning; industrial acidizing; general
cleaning; alcohol denaturant

Manufacture of acetone and its derivatives; manu-
facture of glycerol and isopropyl acetate; solvent
for essential and other oils, alkaloids, gums,
resing, etc.; latent solvent for cellulose deriva-
tives; coatings solvent; deicing agent for liquid
fuels; pharmaceuticals; perfumes; lacquers; extrac-
tion processes; dehydrating agent; preservative

(Continued)
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TABLE B-4 (Continued)

Catalyst Consumptiont

NEUTRALIZERS (Continued)

Methanol

Phosphoric Acid

n-Propanol [CH3CH,CH20H] 3.8 x 107 kgs (72)
(total)

Triphenyl phosphate

Water (as steam)

Use

Manufacture of formaldehyde and dimethyl tere-~
phthalate; chemical syanthesis; aviation fuel, auto-
motive antifreeze; solvent for nitrocellulose,
ethylcellulose, polyvinyl butyral, shellac, rosin,
manila resin, dyes; denaturant for ethyl alcohol;
dehydrator for natural gas; fuel for utility
plants; feedstock for manufacture of synthetic pro-
teins by continuous fermentation

See Catalysts

Organic synthesis and chemical intermediate;
solvent for waxes, vegetable oils, natural and
synthetic resins, cellulose esters and ethers;
polishing compositions; brake fluids; solvent
degreasing; antigeptic; phar ticals; lacquers
and dopes; tics; comp t of brake fluid;
antiseptic agent; dental lotions; synthetic flavor

Fire-retarding agent; plasticizer

tAnnual Consumption is presented parenthetically for the most receat year available.
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TABLE B-5. COLORANTS
CONSUMPTION AND OTHER USES

Colorant Color Index Consumptiont
INORGANIC PIGMENTS
WHITE

Aluninum Silicate ([Al3(5103)3]

Barium Sulfate [BaSO4} Pig. White 22, 77102
{Blanc fixe) Pig. White 21, 77115

Calcium Silicate {[CaS103}

{Wollastonite])
Lithopone {28% ZnS and 72Z BaSOy) Pig. White 5, 77115
Titanium dioxide [T107] Pig. White 6, 77891 2.0 x 108 kgs (82)

(in plastics)

Wollastonite [see Calcium Silicate]

Zinc oxide [ZnO] Pig. White 4, 77947

Use

Exteander for thermoset polyesters; actse
as a reinforcer as well

Diffusing pigment for acrylics; weighing
aud {n ofil drilling; paper coating;
filler anad delustrant; base for lake
colors; X-ray photography; battery plate
expanders

Polyethylene, vinyls, and thermoset
resina; absorbent; antacid; adhesives;
filler for paper; coswetics; food addi-
tive (anticaking agent)

White pigment for paints, rubber, paper
and leather

532 in palnts, varnishes, lacquers; 211
in paper; 10X in plastics; 3% in elasto-
wers; 2.5X in ceramics; 2% in floor
covering; 2X in prioting inks; 1% o
coated fabrics and textiles; 1% in roof-
ing granules; 4.5% for other pigments

Ceramics; palut extender; welding rod
coatings; rubber filler; silica gels;
paper coating; filler in plastics,
cements, and wallboard; aineral wool;
soil conditioner

Diffusing pigment; accelerator; activa-
tor; reinforcing agent; ointments; pig-
ment and mold-growth fnhibitor in paints;
ceramics; floor tile; glass; zinc salts;
feed additive; dletary supplement; seed
treatoment; cosmetics; semiconductor;
photoconductor

(Continued)
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WHITE (Continued)

Zinc Sulfide [ZnS)

BLACK
Bone Black [C+Ca3(P04)3]

Ceramic Black

Iron Oxide [FeO.Fe013)

Copper Chromite Black {Cu(Cr03)3]

Cobalt Black [CoO)

BLUE, GREEN

Barium Manganate [BaMnO,}
[Manganese green}

Cassel Green [MnO])

Chrome Cobalt-Alumina (turquoise)
[CrCoAl oxides}

Chrome Green (green) [PbCrO4.PbSO,.
FeNH4Fe(CN)gl

Chromium Oxide (dull green) ([Crj03)

TABLE B-5 (Continued)

Color Index

Pig. White 7, 77957

Pig. Black 9, 77267

Pig. Black 26, 77494
Pig. Black 28, 77428

Pig. Black 11, 77499

Pig. Blue 36, 77343

Pig. Green 15, 77510,
77600

Pig. Green 17, 77288,
77289

Consumptiont

Use

Diffusing pigment; white and opaque
glass; base for color lakes; rubbers;
dyeing; phosphor in X-ray and television:
gcreens; luminous watch faces;
fungicides

Pigment; polishing compound; metallurgy;
medicine; magnetic inks; coatings for
magnetic tape

Paint, enamel, and ceramic pigment; other
cobalt salts; catalyst; feed additive

Paint pigment

Paints, enamels, lacquers, printing inks,
paper coating, stalning and plastics such
as thermoset polyesters and polyethylene
leaf bags ;
Metallurgy; green paint pigment; ceraw—
ics; catalyst in organic synthesis; green
granules la asphalt roofing; component of
refractory brick

(Continued)
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Colorant
BLUE, GREEN (Conttnued)
Cobalt Aluminate (blue) [Co0.Alj03}
Cobalt Chrome Green
Hydrated Chrome Oxide (green)
{Cr203-2H,0)
Iron Blue (blue) [Prussian Blue]
[Milort and Chinese Blue]
{FeNH4Fe(CN)g] or
[FeNH Fe(CN)g. FeKFe(CR)g)
Manganese (blue) [BaMnO4.BaS50,}
Myrtle Green [CrCoAl oxides)
Shamrock [CoTiZnNiAl oxides])

Titanium Pigments (blue) [T10, with
Ca0.A1303)

Titanium Pigments (green)

Titanium Pigments (light green)
[T107 with Ni and Co)

Ultramarine Blue (blue) [NaAlSi0S)
[Complex aluminum sulfo-silicate
produced by heating Ultramarine
Green in presence of sulfur)

Ultramariae Green (green)
[Approximately NajAlg
51602453}

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Blue 28, 77346
Pig. Green 26
Pig. Green 18, 77289

Pig. Blue 27, 77510
77520

Pig. Blue 33, 77112

Pig. Green 50, 77377

Pig. Green 50, 77377

Pig. Blue 29, 77007

77013

Use

Actist's color, paints, printing faks,
lacquers

Bubber, paper, plastics, printing inks,
lacquers, enamels ’

Paints; printing inks; plastics; cosme-
tics (eye shadow); artist colors; lauadry
blue; paper dyelng; fertilizer ingredi-
ent; baked enamel finishes for autos and
appliances; industrial finishes

Cement

Intensifies whiteness of white enamel,
rubber compounds, laundered clothing,
etc.

(Continued)
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VIOLET

Cobalt Lithium Phosphate [CoLiP04)

Cobalt Phosphate [Co3(P04)3)
Manganese Violet [MnHP207.NH3}
[Mineral Violet]

Ultramarine Violet [Complex aluminum
sulfosilicate]

Ultramarine Pink {Complex aluminum
sulfosilicate produced by heating
Ultramarine Green at 200-250°C for 4
days in the presence of ammonium
chloride]

RED, RED-ORANGE

Cadmfun Mercury [maroon, red, orange]
{CdS and HgS]

Cadmium Sulfoselenide (maroon, red,
orange) [CdSe and CdS]

Cadmium Sulfide (orange) ([CdS)

Chrome-tin (pink)

Chrome Orange [PbCrO4.Pb0)

Copper Maroon [CuK,Fe(CN)g]

Pig.
Pig.
Pig.
Pig.

Pig.

Pig.

Pig.

Pig.
Pig.

TABLE B-5 (Continued)

Violet
Violet
Violet

Violet

Violet.

Violet

Violet

Color Index

14, 77360
47, 77363
48, 77352

14

16, 77742

15, 77007

Red 113, 77201

Orange

23, 77201

P1g. Red 108, 77196,

77202

Pig. Orange 20,
77106, 77196, 77198,
77199

Pig. Orange 21, 77601

Pig. Red 121, 77320

Consumptiont

Use

Ceramics, glass, artists' color, rubber,
plastics, paper .

Cobalt pigments; coloring glass, patnting
porcelain; animal feed supplement

Paints and crayons

Distemper and paints

Paints, enamels, printing inks, plastics,
rubber, paper, textiles printing

Pigment for paints, plastics, enamels,
lacq 8; seml ductor

Pilgments and inks; ceramic glazes; pyro-
technics; phosphors; fluorescent screens;
scintillation counters; rectifiers;
photoconductors in xerography; transis-—
tors; photovoltaic cells; solar cells

Paints, enamels, inks, lacquers, paper,
rubber, plastics, artist's colors

Rubber, paper, plastics, printing inks,
lacquers, enamels

(Continued)
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Colorant
RED, RED-ORANGE (Continued)
Hematite [Fez03)
Iron Oxide (maroon, red, light red)
[Fe203]
Mercuric Sulfide {[HgS)

Molybdate Orange [PbCrO4.PbO.
PbMo04]

Molybdate Orange (coated)
Red Ochre (natural) [Fez03)

Red Lead (synthetic) [Pb304]

Ultramarine Red [Complex aluninum
sulfosilicate produced by heating
Ultramarine Green at 70-200°C for 4
days in presence of HCl or by reac-
tion with gaseous HNO3 at higher
temperature]

YELLOW

Burnt Umber (natural) [Fez03.H,0]

Cadmium Sulfide (yellow) [CdS and ZaS])
{Cadoium Yellow}

Ceramic Buff [Yellow buff)
[sb, Ti, Cr oxides]

TABLE B-5 (Continued)

Color Index Coasumptiont

See Iron Oxide

Pig. Red 101, 77419
Pig. Red 102, 77419

Pig. Orange 21, 77601
Pig. BRed 104, 77605

Same as Molybdate
Orange

Pig. Red 101, 77491
Pig. Red 102, 77491

Pig. Red 105, 77578

Plg. Red 5, 12490

See Iron Oxide
Pig. Yellow 42, 77492
Pig. Yellow 43, 77492

Pig. Yellow 37,
7117, 1199

Use

Iron ore; rouge; palnt pigment

Marine paints and metal primers; polish-
ing compounds; pigment in rubber and
plastic; theatrical rouge; grease paints

Medicine; pigment

See Chrome Orange. Pigment for printing
inks, paints, and plastics

Painte, plastics, lacquers, printing
inks, emulsion pafnts, rubber

See Iron Oxide

Jointing paints, protective paints

See Iron Oxide

Pigment for paints, plastics, lacquers,
paper and inks; ceramic glazes; pyro-
technics; phosphots; fluorescent screens;
scintillation counters; rectiflers,
photoconductors; transistors; photo-
voltaic cells; solar cells

(Continued)
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Colorant
YELLOW (Continued)
Chrome Yellow [PbCrOy)
Chrome Yellow (heat resistant)
[PbCrO4], coated

Iron oxide (yellow) [Fe203.xH30]

Lead Chromate

Lead Molybdate

Ocher [Fe03.H20]

Stenna [Fe03} -

Titanium Pigment (light yellow)
{Nickel titanate]

(N10.T102) (buff) [N1, Sb, Ti
oxides) {[Pe, Zn, Ti oxides] and [Fe,
Cr, Ti, Sb, Zn oxides]

Zinc Chromate (yellow) [ZnCrOy,
(complex))

"BROWN

Iron Oxide (buff, brown) [(Fe0),.
(Fe303)y)

Limonite [hematite brown])

Ocher {Fey03])

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Yellow 34,
77603, 77600

Pig. Yellow 34
Pig. Yellow 42, 77492

See Chrome Yellow

Pig. Yellow 43
See below

Pig. Yellow 43

Pig. Yellow 53, 77788

Plg. Yellow 36, 77955

Pig. Brown 6, 77491,
77492, 77499
Pig. Brown 7, 77491

Pig. Brown 6, 77491
Pig. Brown 7, 77491

Vse

Pigment for paints, inks, rubbers and
plastics

Pigment for rubbers and plastics and
occasionally inks and paper

Paints; rubber products; plastics and
cement

Pigment for paints, rubbers, plastics,
ceramic coatings

Analytical chemistry; pigments

Paint pigments; cosmetics; theatrical
maké-up

See Ocher

Paints and priating inks

Artist's color; varnishes; pigment in
rust-resistant primer and automotive
paints; corrosion resistant additive to
epoxy laminate

Pigment for paints, enamels, lacquers,
plastics, rubbers

See Iron Oxide

Paint pigments; cosmetics; theatrical
makeup

(Continued) .
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Colorant
BROWN (Continued)
Sienna (natural) [Fej03)
Titanium Pigments (brown) [Ti0;
with up to 102 Pe)
[rutile)

Unber [Fe03 with silica, alumina,
manganese oxides and lime}

ORGANIC PIGMENTS.
BLACK
Aniline Black

Bone Black [85X% Caj (POg); and
CaCO3 with 12-23% C)

Carbon Black (furnace black) [C]}

Carbon Black (lamp carbon black) {C]

Channel Black [C]

Thermal Black

TABLE B-5 (Continued)

Color Index

Pig.

Pig.

Pig.

Pig.

Pig.

Pig.

Brown

Brown

Black

Black

Black

Black

24

9,

6,

50440

17267

17266

77266

Consumptiont

Use

Colorant in oil paints, stalns, pastels,
etc.

Paints, inks, plastics

Paint pigment; lithographic ink; wall-
paper pigment; artist’s color

Colorant, largely for cotton and textiles

Manufacturing activated carbon; decolor-
izing agent and filtering medium; cemea-~
tation reagent; adsorptive medium in gas
masks; paint and varnish pigment; clari-
fying shellac; water purification

Refuforcing agent, pigment for cements,
ceramic ware, mortar, inks, linoleum,
surface coatings, crayons, polishes,
carbon paper, soap, etc.; in insulating
compositions; liquid-air explosives;
matches; fertilizers; furnace lutes;
lubricating compositions; carbon brushes

See Channel Black and Furnace Black

Reinforcing agent for rubber tires, belt
covers and other abrasion-resistant rub-
ber products; colorant for plastics;
inks, carbon paper, typewriter ribbon;
paint; anucleating agent in weather modi-
fication; expanders for battery plates

See Furnace Black

(Continued)
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Colorant
BROWN

Azoic Brown [Monoazo]

Disazo Brown

BLUE, GREEN

Alumina Lake (Monoazo}
Cromophtal Blue A3R
Cromophtal Green GF

Dianisidene Blue [Disazo)

FDSC Blue 1 Aluminum Lake (food blue 2)
[Ethyl(4-p-(ethyl(r-sulfobenzyl)
amino)- —(o-sulfo-phenyl)benzylidene)
-2, 5-cyclohexadien~l-ylidene)(m-sul-
fobenzyl)hydroxide ammonium inner

salt, sodium salt)

FDSC Blue 2 Aluminum Lake (food blue 1)
{indigoid]}

Indanthrone Blue-Red Shade
[Anthraquinone]

Indanthrone [6,15~dihydro-5,9,14,18-
anthrazine tetrone]

{Cromophthal Blue A3R}
[Anthraquinone]

Nickel-Azo Yellow (greenish yellow)
[metal complex of p-~chloroaniline
coupled to 2,4-dihydroxyquinoline]

Oracet Blue 2R

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Brown 25, 12510
Pig. Brown 32

Pig. Brown 23

Acid Blue 4, 73015
Pig. Blue 60, see
Indanthrone

Pig. Blue 25

42090:2

Pig. Blue 63, 73013
Pig. Blue 64, 68925

Pig. Blue 22, 69810

Pig. Blue 60, 69800

Pig. Green 10, 12755

Use

Plasticas (PVC)

0il peints, printing inks, plastics

Rubber, plastics, textile priating,
occasionally inks, emulsion paints

Cosmetics
Textiles

Pigment in paints and enamels

Paints, plastics, printing inks

Plastics, lacquers, inks

(Continued)
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BLUE, GREEN (Continued)
Phthalocyanine (blue)
red shade

green shade

metal free

Phthalocyanine (green)

Phthalocyanine Green, brominated

Pigment Green B (dark green) [Nitroso]

PTA PMA Toners (blue, green)
ftriphenyl-methane, phospho~
tungstomolybdic acid])

VIOLET

Alizarine Maroon (maroon)
[Anthraquinone]

Benzimidazolone Violet {Monoazo)

Carbazole Dioxazine Violet

Isoviolanthrone Violet {Anthraquinone}

[vat pigment]

Methyl Violet

TABLE B-5 (Continued)

Color Index

Consumptiont

Pig. Blue 15, 76160,
74160

Pig. Blue 15:3,
74160, 76160

Pig. Blue 16, 74100

4.0 x 106 kgs (79)

Pig. Green 7, 74260,

1.5 x 103 kga (79)
74160 :

Pig. Green 36, 74265

Pig. Green 8, 1006

P1g. Blue 1, 42595 3.9 x 10% xgs (79)
Pig. Green 2, 42040

8.2 x 103 kgs (79)

Pig. Violet 5, 58055

Pig. Violet 32, 12517

See Monoazo Red

Pig. Violet 23, 51319 1.5 x 103 kgs (79)
Pig. Violet 25, 51319

Pig. Violet 33
Pig. Violet 31
Vat Violet 9, 60005

Pig. Violet 3, 42535 9.0 x 10% kgs (79)

PR

Use

Decorative enamels; automotive finishes;
1linoleun plastics; rooflng granules;
printing inks; wallpaper; rubber goods

Paints, inks, distempers, paper coating,
plastics

100X as a pigment

Paints, inks, plastics, rubber, lacquer,
leather, textile printing

Very small application,in plastics; emul-
sfon paintse, distempers, wallpaper, paper
coating, leathercloth, bookcloth, cement

Printing inks, paints, enamels, plastics,
paper coating, carbon papers, typewriter
ribbons

Manufacture of aluminum salt

Plastics, printing inks, stove enamels,
palnts

0il paints, emulsion paints, plastics,
rubber, ink, textile painting, emulsion
paints

Medicine; acid~base indicator; denaturant
for alcohol; biological stain; pigments;
dye for textiles

(Continued)
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Colorant
VIOLET (Continued)

Monoazo Red, blue shade
[Benzimideazolone violet])

Otacet Violet 2R

P T M A Toners [Phosphotungstomo-
lybdic acid salt of basic dye]
[Xanthene]

Perrindo Violet [Anthraquinone)

Quinacridone Red (yellow shade)
Quinacridone (violet-marocon)

Thioindigo Violet
RED

Alizarine Red B Lake
Alumina Lake [phthalein]
Anthraquinone Red

Orange RK

Anthraquinone Red

Azo Condensate Red

Ba Lithol (medium red)

TABLE B-5 (Continued)

Color Index

Pig. Violet 32, 12517
Pig. Red 83, 58000

Pig. Violet 2, 45175

Pig. Violet 29, 71129

Pig. Violet 19,
16500, 46500

Pig. Violet 19,
16500, 46500

Pig. Violet 36, 73385

Pig. Red 83, 58000
See Madder Lake

Pig. Red 172, 43439:1

Pig. Red 177

Pig. Red 168, 59300
See Vat Orange

Pig. Red 194, 71100
See Vat Red

Pig. Red 242

Pig. Red 49, 15630
See Lithol Red

Consumptiont

7.1 x 105 kgs (79)

7.1 x 105 kgs (79)

2.9 x 106 kgs (79)

Uge

Plastics, printing inks, stove-'enamels,

paints

PVC pigment

Plastics, textile emulsion inks
Plastics, textile emulsion inks

Textiles

Cosmetics

Plastics, paints

Paints, printing inks, plastics

Plastics, lacquers

Printing inks, rubber, enamels

(Continued)
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RED (Continued)
Benzimidazolone Reds
{Permanent Red HFT)
[Monoazo]

{Permanent Caraine]
B.0.N. Rubine (Na Salt)
(Ca Salt)

B.0.N. Maroon ([Monoazo)

. [Sodium salt of acid dye])

Chlorinated Para (light red)
[1(-2-chloro-4-Nitrophenyl)azo)
2-Naphthol)

{Honoazo)

Cromophtal Scarlet R [Azo)

Cromophtal Red BR {[Disazo]
[Disazo Condensation Red}

Cromophtal Red 3B [Anthraquinone]

Cromophtal Red G ([Disazo])
Cromophtal Red GR [Disazo])
Cromophtal Red 2RS
Cromophtal Rubine B
Dianisidine (medium red)

Disazo Condensation Red

TABLE B-5 (Continued)

Pig. Red 171, 12521
See Monoazo
Pig. Red 175, 12513
See Monoazo
Pig. Red 176, 12516
See Monoazo
Pig. Red 185, 12516
See Monoazo

Pig. Red 52, 15860
Pig. Red 200, 15867

Pig. Red 63, 15880

Pig. Red 4, 12085
Pig. Red 6

Pig. Red 166

Pig. Red 144

Pig. Red 177

See Anthraquinone Red
Pig. Red 220

Pig. Red 139

Plg. Red 41, 21200

Pig. Red 144
See Cromophtal Red BR

Conagggtioﬂf

6.7 x 105 kgs (79)

Use

PVC, iaks, lacquers

Paints, lacquers, plastics
Plastics, lacquers, inks

Plastics, lacquers, tinplate fnk
Base for salts of heavy metal inks,
paints, plastics

Base for heavy netal salts

Paints, lacquers, plastics, rubber

Plastics, paints, printing fnks

Enamels, lacquers, plastics, leathercloth

Plastics, paints

Plastics

Plastics, occasionally printing inks

Enamels, lacquers, plastics

(Continued)
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Colorant
RED (Continued)

Disazo Reds

Dichlorobenzidene Red

FD&C Red 3 Aluminum Lake (food red 14)
{2*,4',5',7' Tetra-bromo-~4,5,6,7-
tetrachloro fluorescein, disodium
salt])

FD&C Red 40 Aluminua Lake

Helio Bordeaux (marooa)

Irgazin Red 2BLT [lsoindolinone Red)
Lake Red C (light red) [5-chloro-2-((2-
Hydroxy-1-Naphtha-lenyl )Azo)4-methyl-
benzene-sulfonic acid, barium salt}
Lithol Red (Ba of acid dye) [Monoazo]
Lithol Rubine (Na salt of acid dye)
(bluish red) (Monazo)

Lithol Rubine, Sr [Monoazo]

Madder Lake (alizarine red)
[1, 2-dihydroxy-anthraquinone)

Monoazo Red (blue and yellow shade
reds)

TABLE B-5 (Continued)

Color Index

Pig. Red 146
Pig. Bed 166
Pig. Red 214
Pig. Red 220
Pig. Red 221
See Pyrazolone Red

45430

16035

Pig. Red 54, 14830

Pig. Red 180

Pig. Red 53:1,
15585:1

Pig. Red 49, 15630

Pig. Red 57, 15850

Pig. Red 52, 15850

Pig. Red 83, 58000

Pig. Red 187
Pig. Red 188, 12467
Pig. Red 246
Pig. Red 247
Pig. Red 175, 12513
Pig. Red 171, 12521

Consumptiont

1.9 x 10 kgs (79)

2.9 x 105 kgs (79)

2.1 x 10% kgs (79)

Use

Paints, lacquers, printing inks

Printing inks, paints, plastics, paper
coating, wall paper printing, bookcloth

Paints

Printing inks, plastics, stove finighes,
foil inks, paper coloring, cosmetics
Manufacture of metal lakes

Manufacture of metal salts for use as
plgments

Manufacture of metal salts for pigments

Painte, plastics, printing inks,
lacquers, emulsion paints

Plastics, lacquers, inks
Plasties, lacquers, inks
Paints, lacquers, plastics

Paints, lacquers, plastics
Plastics, ink, lacquers

(Continued)
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Colorant

RED (Continued)

Monoazo Red (blue shade red)

Na, Ca Lithols (light red-maroon)

Naphthol
Naphthol

Naphthol

Naphthol

Naphthol

Naphthol

Naphthol

Naphthol

Naphthol

Oracet Red 3B

Red

Red

Red

Red

Red

Red

Red

Red

Red

{blue shade red Ba salt)
(blue shade red Ca salt)

(bluish red)

(bordeaux shade)

(dark red)

(light red)

(medium red)

{yellow shade)

(yellow shade red Ca salt)

Para Red (wedium to deep red)

Permanent Carmine HF4C

Pig.
Pig.

Pig.

Pig.
Pig.

Pig.
Pig.

Pig.

Pig.

Pig.
Pig.
Pig.
Pig.
Pig.
Pig.

Pig.

Pig.

TABLE B-5 (Continued)

Color Index

Red
Red

Red

Red
Red

Red
Red

Red

Red

Red
Red
Red
Red
Red
Red

Red

Red

176, 12515
185, 12516

49, 15630 ca:

151
68, 15525

150
210

14, 12380
23, 12355 1.5 x

17, 12390 4.1 x
22, 12315 4.2 x
170

210

7, 12420

9, 12460

68, 15525

1, 12070

Pig. Red 185
See Monoazo

Consumptiont

6.6 x 106 kgs
79)
2.9 x 10% kgs
(79)

10° kgs (79)

105 kgs (79)
10% xgs (79)

Use

Plastics, lacquers, inks
Plastics, stoving lacquer, inks

Manufacture of metal lakes for rubber,
printing inks and enamels

Plastics

Oil paints, plastics, rubber, printing
inks, paper, emulsion paints

Paints, inks, plastics, textiles,
lacquers, paper

Inks, rubber, plastics, emulsion paints,
paints and enamels

Inks, lacquers

Paints, inks, emulsion paints,
distempers, plastics, cosmetlcs

Printing inks, paints, paper

Printing inks, plastics

Paints, printing inks, rubber, paper,
plastics, paper coating

Plastics, lacquers, inks

(Continued)
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Colorant
REDS (Continued)

Permanent Red HFT
Permanent Red BL
Permanent Red HFM

Permanent Red 2B-Ba Salt (light red)

Permanent Red 2B-Ca Salt (medium red)
Perinone Red FTG

Perinone Red {Anthraquinone}

Perylene, nitrogen free

Perylene Vermillion

Perylene Maroon

Perylene

Perylene Scarlet

Perylene Medium Red

Pigment Scarlet 3B Lake (bluish red)
[Mordant Red 9 and Aly(0H)4}

[Monoazo}

Pigment Scarlet-Ba Salt [Monoazo]

TABLE B-5 (Continued)

Color Index Congumptiont

Pig. Red 175
See Monoazo Red

Pig. Red 149
See Perylene Scarlet

Pig. Red 171
See Monoazo

Pig. Red 48:1, 3.0 x 10 kgs (79)

15865:1

Plg. Red 48:2, 15865 8.1 x I05 kgs (79)

Vat Red 15

Pig. Red 194, 71100
See Vat Red

Pig. Red 175

Pig. Red 123, 71145,
71140

Pig. Red 179, 71130
Pig. Red 224

Plg. Red 149, 71137
Pig. Red 190, 71140

Pig. Red 60, 16105

Pig. Red 60:1,
16105:1
See Pig. Scarlet 3B

Use

Paints, lacquers, plastics
Plastics

Plastics, inks, lacquers

Printing inks, paints, plastics,
lacquers, rubber, paper, leathercloth,
cosmetice, textiles

Plastics, lacquers, inks’

Plastics

Paints, lacquers, plastics

Plastics, textile printing
Paints, inks, plastics
Plastics

Plastics, inks, plastics

Manufacture of metal salts

Printing inks, lacquers, plastics, rub-
ber, textile printing, emulsion paints

(Continued)
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Colorant
RED (Continued)
Pyranthrone Orange

Pyrazolone (medium red) [Disazo}

Pyrazolone Red (yellow shade)
[Disazo]

Quinacridone Magenta [Quindo Magenta}

R.K. Anthranthrone [Anthraquinone}

Red Lake R (light red)

Thioindigo Red

Thioindigo Maroon
Thioindigo Pink
Thioindigoid

Toluidine Maroon (light red)
{Monoazo]

[Substituted amines coupled to
naphthol)

Vat Orange [Anthraquinone]

Vat Pink

Vat Red (wedium red)

TABLE B-5 (Continued)

Color Index

Pig. Red 197, 59710

Pig. Red 38, 21120

Pig. Red 37, 21205
Pig. Red 122, 73915
Plg. Red 202

Pig. Red 168
See Vat Orange

Pig. Red 64

Pig. Red 86, 73375
Pig. Red 88, 73312
Pig. Red 198, 73390
Not assigned, 73390
Pig. Red 181, 73360
Pig. Red 131, 73360

Plg. Red 3, 12120

Pig. Red 13, 12395

Pig. Red 168, 59300

Pig. Red 181, 73360
See Thioliadigo Pink

Pig. Red 194, 71100

Consumptiont

7.5 x 10% kgs (79)

9.8 x 104 kgs (79)

6.8 x 103 kgs (79)

Use

Rubber and plastice, occasionally print-
iag inks, lacquers, emulsion paiats,
textile printing

Rubber and plastics
Plastics, inks, textile printing

Patats, inks, plastics

Inks, plastics, textile printing
Paints, inks, plastics, rubber
Paints, inka, plastics

Paints, inks, plastics

Paints, printing inks, emulsion paints,
distempers, plastics, rubber, textile
printing

011 and emulsion paints, plastics, lac~
quers, printing inks, textile printing,
rubber, paper

Paints, inks, plastics

Paints, inks, plastics

Plastics

(Continued)
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TABLE B-5 (Continued)

Colorant Color Index Consumptiont Use
ORANGE
Anthanthrone Orange (brominated) Pig. Orange 168,
59300
Anthramide Orange [Vat pigment) Vat Orange 15, 69025 7.1 x 102 kgs (79) Textiles, paper, paint, inks, plastics
Benzidine Orange Pig. Orange 13, 21110 Paints and printing inks, rubber, plas-
See Dlarylide Orange tics, paper, leathercloth
Benzimidazolone Orange Pig. Orange 36, 11780 Paints, plastics, printing inks

See Monoazo Orange
Brominated Pyranthrone Vat Orange 14, 59710 Textiles (mainly)

Cromophtal Orange 4R N

Dianisidine Orange Pig. Orange 16, 21160 3.3 x 103 kgs (79) Printing inks, rubber, plastics, paper,
textiles

Dianisidine Orange GG Pig. Orange 14 Rubber

Diarylide Orange Pig. Orange 13, 21110 1.6 x 103 kgs (79)

Diarylide Orange RL Pig. Orange 34 4.3 x 10% kgs (79) Printing inks, paints, plastics, rubber,
wallpaper, textile printing

Dinitroaniline Orange [Monoazo) Pig. Orange 5 4;1 x 103 kgs (79) Paints, prianting inks, emulsion paints,

[1-((2,4-Dinitrophenyl)Azo)~2~ enamels and lacquers, paper, wax, rubber,

Naphthol] plastics

Disazo Orange 4R Pig. Orange 31 Plastics

GR Perinone Orange {vat pigment]) Pig. Orange 43, 71105 Paints, printing inks, plastics

{Anthraquinone} Vat Orange 7, 71105

Homolog-Red Lake C (yellowish red) Pig. Orange 46, 15602 Printing inks, plastics, rubber, paint

Indofast Double Scarlet Vat Orange 4, 59710

Irgazin Orange RLT

Isoindolinone Orange Pig. Orange 61 Paints
Pig. Orange 42

(Continued)
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Colorant
ORANGE (Continued)
Modified Azo Orange
Monoazo Red (Oraunge)

Monoazo Orange [C)7H3NgOs5C1)

Orange RK

Perinone Orange GR [Anthraquinone)

Pyranthrone Orange [Vat Pigment}
Pyrazolone Orange [Disazo]

Tolyl Orange

Quinacridone Gold

YELLOW

B~Amino Anthraquinone (yellow)
Anthrapyriaidine (yellow)
[Anthraquinone)

Anthrapyrimidine (yellow, medium
yellow)

Anthraquinone Yellow

Azo Yellow

Pig.

Pig.
Pig.
Pig.

Vat
Vat

Pig.
See

TABLE B-5 (Continued)

Color Index Consumption+t

Orange 38, 77878

Orange 36, 11780
Orange 60
Orange 62

Orange 3, 59300
Orange 7, 71105

Orange 43
GR Perinone

Orange

Vat
Pig.

Pig.
See

Pig.

Pig.

Pig.

Orange 9, 59700
Orange 40

Orange 13, 21110
Diarylide Orange .

Orange 30

Orange 48

Yellow 108,

68420

Vat

Pig.

Dis.

Yellow 20, 68420

Yellow 108

Yellow 3, 11855 1.5 x 106 kgs (79)

Use

Paints, plastics, printing inks

Textiles, paints, inks, plastics

Textiles, paints, inks, plastics

Textiles (main use)

See Diarylide Orange

Paints, printing inks, vinyl plastics,
syathetic fibers, textiles

(Continued)
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Colorant
YELLOW (Continued)

Azoic Yellow (light yellow)

Azoic Yellow (medium yellow)

Azoic Yellow, epecialty (light yellow)

Azomethine Yellow [Irgazin yellow 5GLT}"

Benzidine Yellow [Disazo])
[2,2'-((3,3'-Di—~chloro-4,4"'-bi-
phenylene)diazo)bis-acetoacetanilide)

Benzidine Yellow HR

Benzidine Yellow AAMX [Disazo}

Benzidine Yellow AAOA

Benzidine Yellow AAOT

Cromophtal Yellow 3G (yellow) (Disazo
Condensation Yellow)
Cromophtal Yellow 6G [Disazo]

Cromophtal Yellow GR [Disazo])

Diarylide Yellow

TABLE B-5 (Continued)

Color Index

Pig. Yellow 81, 21127
Pig. Yellow 113,
21126

Pig. Yellow 16, 20040

Pig. Yellow 120,
11783

Pig. Yellow 151
Pig. Yellow 154

Pig. Yellow 129
Pig. Yellow 12, 21090

See Diarylide Yellow
Anilide

.

Pig. Yellow 13

See Diarylide Yellow
Xylidide

Pig. Yellow 17

See Diarylide Yellow
Anisidine

Pig. Yellow 14

See Diarylide Yellow
Ortho Toluidide

Pig. Yellow 93

Pig. Yellow 94

Pig. Yellow 95

Pig. Yellow 106

Consumption+t

5.9 x 106 kgs

2.2 x 10° kgs

4.9 x 107 kgs

1.9 x 106 kgs

(79)

(79)

(79)

(79)

Paints, lacquers and printing inks, emul-
sion paints and distempers, plastic, PVC

Used cheifly in PVC, also polyethylene
and polystyrene

Printing inke and lacquers, rubber, PVC,
paper, and textile printing

Rubber and plastics, priating ink, paint,
distempers

Printing inks of high transparency

Rubber and plastics, printing inks;
occasionally paints and paper

Plastics, paints aad printing inks
Plastics, paints, printing inks, stove

enamels and lacquers

Plastics, paints, printing inks, stove
enamels and lacquers

(Continued)
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Colorant
YELLOW (Continued)

Diarylide Yellow AAMX (light
transparent)

Diarylide Yellow NCG
Diarylide Yellow Anilide (light yellow)
[Diarylide Yellow AAA])

Diarylide Yellow Anisidide (light
yellow) [Diarylide Yellow AAOA]

Diarylide Yellow, HR (medium yellow)
Diarylide Yellow Ortho Toluidide ,
(yellow)

Diarylide Yellow Xylidide (light yellow)
Disazo Yellows (other)

FD&C Yellow #5 Aluminum Lake (food
yellow 4) [Monoazo Aluminum Salt]

FD&C Yellow #6 Aluminum Lake (food
yellow 3) [Monoazo Aluminum Salt)

Flavanthrone (yellow) [Anthraquinone]

Hansa Yellow 10G (primrose, light
wedium yellow)

Hansa Yellow R

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Yellow 127
Pig. Yellow 16, 20040
See Azoic Yellow

Pig. Yellow 12, 21090
Pig. Yellow 17, 21105
Pig. Yellow 83,

21108, 21118

Pig. Yellow 14, 21095

Pig. Yellow 13, 21100

Pig. Yellow 155
Pig. Yellow 128

Pig. Yellow 100,
19140:1

Pig. Yellow 104,
15985:1

Pig. Yellow 24, 70600

Pig. Yellow 3, 11710

Pig. Yellow 10, 12710

Use

Lacquers, printing inks and plastics

See Benzidine Yellow

See Benzidine Yellow AAGA

Mainly printing inks, occasionally paints
and lacquers

See Benzidine Yellow AAOT

See Benzidine Yellow AAMX

Cosmetics

Cosmetics

Paints, printing inks, plastics

Painte, printing inks, emulsion paints,

distempers, lacquers, rubbers, textiles,
leather finishes, plastics

Printing inks, emulsfon paints and dis-
tempers, paper coating, resins

(Continued)
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Colorant
YELLOW (Continued)

Hansa Yellow 4R

Hanea Yellow G ([Monoazo])

Irgazin Yellow 5GLT

Irgazin Yellow 2GRT

Irgazin Yellow 2RLT, 3RLT
(isoindolinone)
Isoindoline Yellow

Isoindolinone Yellow [Irgazin Yellow
2GRT}

Isoindolinone Yellow [lrgazin Yellow
2RLY, 3RLT}

Modified Azo (11ght yellow)
Monoazo Yellow (light yellow)
[Permanent Yellow FGL}

Permanent Yellow FGL

Permanent Yellow HR

Permanent Yellow H2G

TABLE B-5 (Continued)

Color Index Consumption+t

Pig. Yellow 60, 12702

Pig. Yellow 1, 11680, 1.8 x 105 kgs (79)
11860

Pig. Yellow 129
See Azométhine Yellow

Pig. Yellow 109
See Isoindolinone
Yellow ’
Pig. Yellow 110
See Isoindolinpne
Yellow

Pig. Yellow 139

Pig. Yellow 109

Pig. Yellow 110

Pig. Yellow 97,
11797, 11767

Pig. Yellow 97
See Monoazo Yellow

Pig. Yellow 83
See Diarylide Yellow
HR

Pig. Yellow 120
See Azolc Yellow

Use

Paints, lacquers, printing inks, stains,
plastics, rubbers, paper, synthetic
fibers

Paints, printing iaks, emulsion paints,
distempers, lacquers, rubbers, textiles,
leather finishes, plastics

Paints

Paints

Printing inks, stove lacquers

Mainly printing inks, some use in paints
and lacquers

Plastics

(Continued)
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Colorant
YELLOW (Continued)

Permanent Yellow H10GH [Disazo]

Quinophtalone Yellow
Sandorin Yellow GGL [lsoindolinone]

Palitol Yellow 1090

DYES (SOLUBLE)

Acetate (wide color range)

Acid Chrome and Direct (wide color
range)

Basic Dyes (wide color range)

Anthraquinone (yellow-red, green, blue,
brown)

BROWN-BLACK

Azo Dyes [4-(1-Naphthylazo)
m—-phenylene—diamine]

{2, 3-dihydro-2, 2-dimethyl-6-((4

{phenylazo)-1-Naphthyl)azo)-
perimidine]

Azo Metal Complex Dyes

Nigrosine

Induline

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Yellow 113
See Azoic Yellow

Pig. Yellow 138
Pig. Yellow 109
Pig. Yellow 138

See Quinophtalone
Yellow

Sol. Brown 1, 11285

Sol. Black 3
Sol. Brown 11
Sol. Black 27

Sol. Black 28

Sol. Black 5, 50415

Paints

Solvents,
lacquers
Solvents,
waxes

Polishes,
lacquers,

Lacquers,
Lacquers

Solvents,

Use

fats, otls, waxes, ioks,
inks, lacquers, oils, fats,
waxes, inks, oil stains,
varnishes, plastics

wood stains, plastics

varaishes, lacquers, wood

stains, leather, printing inks, rubber,

plastics

(Continued)
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TABLE B-5 (Continued)

Colorant Color Index Consumption+ "Use
YELLOW ‘
Anthraquinone Yellow Dyes Dis. Yellow 64 i
Monoazo Dyes Sol. Yellow 2, 11020 Lacquers, varnishes, waxes, oil stains, E
styrene plastics .
[N,N~dimethyl-p-phenylazo aniline] Sol. Yellow 16, 12700 Shoe cream, polishes, candles, plastics b
Sol. Yellow 56, 11021 Hydrocarbons, shoe polishes f
[L-phenylazo)-2-naphthol] Sol. Yellow 14, 12055 1.6 x 103 kgs (79) 0ils and waxes {
Disazo Dyes (Disazo) Sol. Yellow 30, 21240 Inks, hydrocarbons and solvents, o
polishes, candles, plastics o
Sol. Yellow 71 : Hydrocarbons and solvents
Sol. Yellow 72 Hydrocarbons and solvents
Sol. Yellow 29 Inks, stains, lacquers, waxes i

Dis. Yellow 23

Azo [N-(4((2-Hlydroxy-5-methyl phenyl) Dis. Yellow 3
azo)phenyl) acetamide] Dis. Yellow 34
Azo Metal Complex Dyes Sol. Yellow 65 Solvents
Sol. Yellow 79 Solvents, lacquers, plastics, wood stain

Sol. Yellow 81
Sol. Yellow 82

Sol. Yellow 48 Solvents, varnishes
Sol. Yellow 89 Varnishes, inks
Sol'. Yellow 95 Plastics

Brilliant Sulfofavine {2, 3~dihydro-6- Acid Yellow 7 Textiles, leather, paper, melamine and

amino-1, 3-dloxo-2-p~tolyl)-1H Benz- urea resins .

(de)iso—quinoline~5-sulfonic acid,

monosodium salt]

Metanil Yellow Acid Yellow 36 7.3 x 104 kgs (79) Textiles, paper, soaps, drugs, biological
stalns, indicator, cosmetics, lacquers,
leather

Monomethine Sol. Yellow 93 Plastics

Palacet Yellow SF7861 bis. Yellow 13, 58900

(Continued)
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Colorant
YELLOW (Continued)
Palacet Yellow SP7862
Quinolene Yellow
ORANGE

Anthraquinone Dyes Perinone
[Turn Signal Color)

Azo Dyes [1-(2,4-xylylazo)-
2-naphthol)

Azo Metal Complex Dyes

Xanthene Dyes
RED

Anthraquinone Reds Perinone

[Taillight Red}
Amaplast Rubinol R

Azo Dyes Disazo

[1-((4-(phenylazo) phenyl)azo)-2-

naphthalenol])

[1-((4(o-tolylazo)-o-tolyl)azo)-2-

naphthol])

{N-ethyl-1~((p-(phenylazo)phenyl)-

azo)-2-naphthylanine]

Dis.

Sol.

Sol.

Sol.
Sol.

Sol.
Sol.

Sol.
Sol.
Sol.
Sol.
Sol.

Sol.

Sol.
Sol.

Sol.

Sol.

TABLE B-5 (Continued)

1

Color Index Consumption+t
Yellow 116

Yellow 33, 47000

Orange 60

Orange 1, 11920

Orange 7
Orange 54
Orange 56
Orange 59
Orange 63

Red 135

Red 195

Red 111, 60505
Red 52, 68210
Red 1, 12150
Red 27, 26125
Red 23, 26100
Red 24, 26105
Red 3, 12010
Red 19

Red 22

Red 40

Red 26

Use

Lacquers, plastics, cosmetics, solvents

Plastics

Oils, waxes, fats, plastics
0ils, fats, waxes, solvents, plastics

Solvents, lacquers, plastics, wood
stalas

Solvents, lacquers, plastics, wood
staians

Lacquers

Plastics

Plastics

Plastics
Plastics

Solvents, plastics
0ils, fats, waxes, cosmetlics
0Oils, fats, waxes, plastics, cosmetics

Solvents, floor polishes, plastics,
lacquers, varaishes, indicator

0ils, fats, waxes, wood stains, moulding
powder

Solvents, inks, candles, oils, plastics
Oils, fats, waxes, solvents, inks,
lacquers

Inks, oil stains, candles, gasoline,
lacquers, plastics

Oile, fats, waxes, plastics

(Continued)
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Colorant
RED (Continued)

Azo Metal Complex Dyes

Congo Red ([Sodium diphenyl-
bis-alpha-naphthalamine sulfonate)

Palacet Pink SFP-7867 [1, 5-Diamino-
anthraquinone]

Palacet Red SF-7874

Rhodamine B Base

Vat Red

Xanthene [o-(6-(ethylamino)~
3(ethylimino)-2, 7-dimethyl-3H-xan—
thene-9-yl)-Benzoic acid, ethyl
ester, monohydrochloride)

VIOLET

Anthraquinone [1-Hydroxy-4-(p-
Toluidino)anthraquinone]

Carbazole Dioxazine

Palacet Red Violet SF-7868
{1,4 Diaminoanthraquinone}

Palacet Violet SF-7870

Palacet Blue SF-7872

TABLE B-5 (Continued)

Color Index Consumptiont
Sol. Red 118
Sol. Red 119

Sol. Red 122

Sol. Red 125

Dis. Red 4, 60755
Dis. Red 11, 62015

Dis. Red 60 8.0 x 107 kgs (79)
Sol. Red 49, 451708
Vat Red 1, 73360

Acid Red 52
Basic Red 1

Dis. Violet 31

Sol. Violet 13, 60721
Sol. Violet 14, 61705
Sol. Violet 23, 51319

Dis. Violet 1, 61100 2.3 x 10% kgs (79)

Dis. Violet 4, 61105

Sol. Violet 13, 60725
See Anthraquinone dye

Lacquers, wood stains, plastics
Lacquers, wood stains, plastics
Solvents

Solvents, inks, lacquers

Dye; wmedicine; indicator; biological
stain

Solvents, inks, cacbon paper, plastics
Textliles

Textiles, leather, paper
Textiles, paper, inks, crayons, leather

Solvents, petrol, plastics, cosmetics
0ils, waxes, petrol, plastics, wood
stains

Solveants, lacquers

(Continued)
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Colorant
VIOLET (Continued)
Rhodamine B [Xanthene]
{9-(o-~Carboxyphenyl)-6-(Diethyla-
mino)-3H-Xanthen-3-ylidene)diethyl
ammonium chloride}

BLUE AND GREEN

Anthraquinone

(Alizarine)

Amaplast Blue RJK [Anthraquinone]
Amaplast Bordeaux BPS
Azo Dyes

Azo Metal Complex Dyes
Phthalocyanine

Palacet Blue SF-7871 [1-((2-Hydroxy-
ethyl)amino)-4-(methylamino)
anthraquinone}]

Thermoplast Brillant Yellow 10G
[Anthraquinone)

Triphenylmethane Dye

Unspecified

Xanthene Dyes

TABLE B-5 (Continued)

Color Index

Basic Violet 10

Sol. Blue 56
Sol. Blue 58

Sol. Blue 59

Sol. Green 3, 61565
Sol. Green 28

Sol. Blue 16

Sol. Blue 35

Sol. Blue 67
Sol. Blue 53

Sol. Blue 70

Dis. Blue 3

Sol. Green 5, 59075

Victoria Blue B
Sol. Blue 3, 61505

Sol. Green &

Consumptiont

5.7 x 105 kgs (79)

Use -

Textiles, paper, inks, crayons,
distempers, leather, wood stain

Solvents, inks

Solvents, oila, fats, waxes, petroleum
products, plastics, lacquers

Solvents, oils, fats, waxes, petroleum
products, plastics, lacquers

Solvente, oils, fats, waxes, petrol, wood
stalns, soap, plastics, inks

Solveqts, oils, fats, waxes, plastics

Solvents, oils, fats, waxes, lacquers

Lacquefs, enamels, inks, plastics
Solvents, inks, lacquers, plastics

Solvents, plastics, lacquers, wood
stains

Solvents

Solvents, oils, fats, waxes, textiles

Solvents, fats, oils, waxes

(Continued)
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Colorant
FLUORESCENTS
Bisazoles
Vinylenebisbenzoazoles
Coumarins MDAC [4-methyl-7-

diethylamino coumarin)
{3 phenyl-7 amino coumarins}

Stilbenes Derivatives of
stilbene-naphthotriazole (4-naph-
tho-triazolylstilbene)

Fluorescent (dyed organic glass
particles, full color range)

Fluorescent

(Pure dye, assorted color range)
(Sulfides)

PHOSPHORESCENT

[zinc sulfide}

[zinc cadmium sulfide or calcium
strontium sulfide}

PEARLESCENTS
Bismuth Coated Mica (pearly luster)

Bismuth Coated Talc (pearly luster)

TABLE B-5 (Continued)

Color Index

Consumptiont

Use

Optical bleach for textiles; paper,
label, book cover coatings; plastics,
resins, varnishes, lacquers; invisible i
marking agent

Pigment for glass; base color for lakes;
rubbers and plastics; dyeing (hydrosul-
fite process); ingredient in lithopone;
phosphor i{n X-ray and television screens;
luminous watch faces; fungicide

Fluorescent pigment; depilatory; luminous

paints; source of hydrogen sulfide;
manufacture of strontium chemicals

(Continued)
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Colorant
PEARLESCENTS (Continued)

Bismuthoxychloride (pearly luster)
{81oc1)

Lead Carbonrate I (brilliant pearl)
[xPbCO3.yPb(OH) 7]

Lead Carbonate II (opaque pearl)
{xPbCO3.yPb(OH)y )

Metallic Oxide Brown-FDA (high heat
stable) [x-Ferric oxide crystallized
from a borox melt] and other
compositions

Metallic Oxide Browns (high heat
stable)

Titanium Dioxide/Mica Composite (pearly
luster)

Titanium Dioxide/Mica/Inorganic Pigment
METALLICS

Aluminum; Plastic Grades (silver)

Bronze; Plastic Grades (red gold to
yellow gold)

[pale gold bronze (92X Cu, 6% Cn, 2%
Al)]

[rich pale gold bronze (90X Cu, 9.25%
Zn, 0.75X Al))

frich gold bronze (77X Cu, 22X Zn, 1%
Al)]

[green gold bronze (68.75X% Cu, 31Z Zn,
0.25% Al)])

TABLE B-5 (Continued)

Color Index Consumptiont

Pig. Metal 1, 77000,
77001

Pig. Metal 2, 77400

Use

Medicine; cosmetics; pigment

Industrial paint pigment

Plastics plgment

Plastics pigment

Powder:

Paiants and protective coatings; rocket
fuel; incendiary mixtures; catalyst;
foamed concrete; vacuum metallizing and
coating; plastics

Flakes: .

Insulatton of liquid fuels; plastics

Paint; coemetics; fine arts; plastics

(Continued)
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TABLE B-5 (Continued)

Colorant Color Index Consumptiont Use
METALLICS (Continued)

Copper; Plastic Grades (coppery red) Powder:

Insecticides; catalysts; antifouling
painte; plastics

Flakes:

Insulation for liquid fuels; plastics

tAnnual Consumption is presented parenthetically for the most recent year available.
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Coupling Agents
SILANES

N-8-Aminoethylaminomethylphenylethyl-
trimethoxysilane

N-8-Aminoethyl-Y-aminopropyltrimeth-
oxysilane

Aninophenyltriethoxysilane
Y-Aminopropyltriethoxysilane
Amyltrimethoxysilane

Bis(B-Hydroxyethyl)-Y-aminopropyltri-
ethoxysilane

Y=Chloroisobutyltriethoxysilane
Chloromethylphenylethyltrimethoxysilane
Y=-Chloropropyltrimethoxysilane
B—Cyclohexylethyltrimethoxysilane

B-(3, 4-Epoxycyclohexyl)ethyltrimethoxy-
silane

Y-Glycidoxypropyltrimethoxysilane

Y-Mercaptopropyltrimethoxysilane

Y-Methacryloxypropyltrimethoxysilane
Methylphenyltrimethoxysilane
Methoxyphenyltrimethoxysilane
Octyltciethoxysilane
Phenyltriethoxysflane

Sulfonyl azide silane (proprietary)

TABLE B-6.
CONSUMPTION AND OTHER USES

COUPLING AGENTS

Consumptiont Use

Coupling agent
Coupling agent for glass-resin, metal-resin, and

resin~resin bonds; formulation of adhesives having
built-1n primer systems

(Continued)
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TABLE B-6 (Continued)

Coupling Agents
SILANES (Continued)

Y-Ureidopropyltriethoxysilane
Vinylbenzyl cationic silane
Viaylbenzylpropyltrimethoxysilane
Vinyltriethoxysilane
Vinyltrimethoxysilane
Vinyl-tris-(2-methoxyethoxy)silane
TITANATES

Acrylamino pyrophosphate titanate
[KR-262A]

Acrylojunctional organotitanate
pyrophosphate [KR-2384)

4~Aminobenzenesulfonyl dodecylbenzene-
sulfonyl ethylene titanate [KR-226S]

4-Aminobenzoyl, isostearoyl ethylene
titanate [KR-237BS)

Di(butyl, methyl pyrophosphato) ethylene
titanate [KR-262S}

Di(butyl, methyl pyrophosphato) ethylene
titanate mono(dioctyl, hydrogen
phosphate) [KR-262ES]

Di(butyl, methyl pyrophosphato) isopropyl
titanate di(dioctyl, hydrogen) phosphite
{KR-62ES ]

Di(dioctyl phosphato)ethylene titanate
[KR-212]

Di(dioctyl pyrophosphato) ethylene
titanate [KR-238S)

Consumptiont

Use

(Continued)
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TABLE B-6 (Continued)

Coupling Agents
TITANATES (Continued)
Diisostearylethylene titanate [KR-201]

Dodecylbenzenesulfonyl (4-aminobenzene
sulfonyl), ethylene titanate [KR-226S}

Ethylene, di(dioctyl)pyrophosphato
titanate [KR-238J)

Ethylene, di(dioctyl pyrophosphato)
titanate dimethylamino-i-butanol adduct

Isopropyl, 4-aninobenzenesul fonyl,
di(dodecylbenzenesulfonyl) titanate
[KR~26S ]

Isopropyl (di-4-aminobenzoyl)isostearoyl
titanate [KR-378S]

Isopropyl diacryl isostearoyl titanate
{KR-11]

Isopropyl difsostearoyl acryl titanate
{KrR-10]}

Isopropyl diisostearoyl methacryl
titanate [KR-6]

Isopropyl,dimethacryl, isostearoyl
titanate [KR-7]

Isopropyl di(methyl, butyl pyrophosphate)

titanate [KR-62S)

Isopropyl isostearoyl diacryl titanate
[KR-11]

Isopropyl methacryl diisostearoyl
titanate [KR-6)

Isopropyl octyl, butyl pyrophosphate
titanate [KR-58DS]

Consumption+t

Use

(Continued)
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TABLE B-6 (Continued)

Coupling Agents
TITANATES (Continued)

Isopropyl, triacryl titanate [KR-39BS]),
[KR-39CS)

Isopropyl tri(2-awinobenzoyl) titanate
[KR-52S]

Isopropyl triaminoethylethylamino
titanate [XKR-44U)

Ispropyl tri(butyl, octyl pyrophosphato)
titanate di(dioctyl, hydrogen) phosphate
[KR-58FS}

Isopropyl trlcumylphenfl titanate
[KR-34BS ), [KR-34S)

Isopropyl,tri(dioctyl phosphato)titanate
{KR-12)

Isopropyl tri(dioctyl pyrophosphato)
titanate [KR-38S)

Isopropyl,tridodecylbenzenesul fonyl
titanate [KR-9S)

Isopropyl,tri(N~ethylaminoethylamino)
titanate [KR-44)

Isopropyl triisostearoyl titanate
{KR-15]), [KR-TTS}

Isopropyl tri(3-mercaptopropionyl)
titanate [KR-66S)

Isopropyl trimethacryl titanate
[KR-33BS], [KR-33CS])

Isopropyl triricinoyl titanate [TTR-27]

Isopropyl tri(tetraethylenetriamine)
titanate [KR-63S]

Consumptiont

Use

Coupling agent; antistatic agent

(Continued)
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TABLE B-6 (Continued)

Coupling Agents Consumptiont
TITANATES (Continued)

Oxoethylene di(butyl, octyl pyrophos-
phato) titanate dimethylamino-i-butaanol
adduct [KR-158D)

Oxoethylene di{dfoctyl pyrophosphato)
titanate dimethylamino-i-butanol adduct
[KR-138D)

Oxoethylene di(dioctyl) pyrophosphato
titanate di(dimethylaminopropyl meth-—
acrylamide) [KR-138J]

Oxoethylene di(dioctyl)pyrophosphate
titanate triethylamine complex [KR~138T}

Proprietary [KR-9T])
Proprietary [KR-238T]

Pyrophosphato titanium ammonium meth-
acrylate [KR-238M)

Tetra(2,2~-diallyloxymethyl-l-butoxy~
titanium di(ditridecyl)phosphite [KR-55]

Tetraisopropyl, di(dioctyl phosphito)
titanate [KR-41B]

Tetraisopropyl di(tridecyl phosphito)
titanate [KR-36C)

Tetraoctyloxytitanium di(dilauryl
phogphite) titanate [KR-46B)

Tetraoctyloxytitantium di(ditridecyl
phosphite) [KR-46B])

Titanium acrylate isostearate oxyacetate
[KR-110S}

Titanium 4-aminobenzoate, 1sostearate,
oxyacetate [KR-1378S)

Use

(Continued)
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TABLE B-6 (Continued)

Coupling Agents Consumption t
TITANATES (Continued)

Titanium 4-aminobenzene sulfonate,
dodecylbenzenesulfonate, oxyacetate
[KR-126S)

Titanium diacrylate, oxyacetate
[KR-1398BS), [KR-139CS])

Titanium di(butyl, octyl pyrophosphate)
di(dioctyl, hydrogen phosphite) oxyace-
tate [KR-158¢S])

Titanium di(butyl, octyl pyrophosphate)
oxyacetate [KR-158DS)

Titanium di{cumylphenolate) oxyacetate
[KR-134BS), {KR~134CS])

Titaanium di{dioctyl phosphate) oxyacetate
[KR-1125} -

Titanium di(dioctyl pyrophosphate)
oxyacetate [KR-138S]

Titanium dimethacrylate, oxyacetate
[KR-133BS], {KR-133CS]

Titanium isostearate methacrylate
oxyacetate [KR-106], [KR~106S]

Titanium (IV) bismethacrylate,
oxoethylene diolato [KR-133DS}

Titanium (IV) bis(wethyl, butyl) pyro-
phosphato, ethylenediol bis 3-N-dimethyl-
amino isobutanol (KR-262D)

Titanium (IV) trisacrylato methoxydigly-
colato [XKR-39DS]

Titanium (IV) tris methacrylato methoxy-
glycolato [XKR-33DS}

Use

(Continued)
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TABLE B-6 (Continued)

Coupling Agents Consumptiont Use

TITANATES (Continued)

Tri{butyl, octyl pyrophosphato) iso-
propyl titanate wmono(dioctyl, hydrogen
phosphite) (KR-58FS), [KR-585)

Tris(dioctyl)pyrophosphato, 1sopropyl

titanate

ESTERS

Calcium stearate Water repellant; flatting agent in paints; lubri-
cant in makiang tablets; eaulsfons; cements; wax
crayons; stabilizer for vinyl resins; aaticaking
agent 1n foods; cosmetics

Stearic acid Chemicals, especially stearates and stearate

dryers; lubricants; soaps; pharmaceuticals and
cosmetics; accelerator activator, dispereing agent
and softener in rubber compounds; shoe and metal
polishes; coatings; food packaging

PROPRIETARY ESTERS

Anti-Terra U-80 ([Unsaturated acid ester

neutralized with polyaninoamine;

electroneutral}

Surfaid-90 (fatty acid ester)

VP-109 [Unsaturated fatty acid, anionic]

VP-900 {Polyweric ester, anioaic])

VP-905 [Polymeric esters, unsaturated,
combination of anionic and cationic)

W-900 [Low molecular weight polymeric
salt})

W~905 [Low and medium molecular weight
polymeric salt and anionic polymeric
salt}

W-910 [Medium molecular weight fatty acid
based anionic]

(Continued)
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TABLE B-6 (Continued)

Coupling Agents Consumptiont

PROPRIETARY ESTERS (Continued)

W-980 [Medium molecular weight unsatu-

rated acid ester neutralized with

polyamino amine) -

W-960 [Medium molecular weight unsatu-
rated acid ester]

MISCELLANEOUS PROPRIETARY

PROPRIETARY ORGANOSILICONS

Union Carbide Y-9578
Union Carbide Y-9602
Union Carbide Y-7676
Union Carbide Y-9674
Union Carbide ¥-4935
Union Carbide Y-9682

CHLORINATED PARAFFINS

Chlorez 700 [Chlorinated paraffins, 70%
Cc1]

Chlorez 720 [Chlorinated paraffins, 704X
c1}

Chlorez 760 (Chlorinated paraffins, 704X
c1)

CHROME -CONTAINING

Methacrylato chromic

tAnnual Consumption is presented parenthetically for the most recent year available.

Use
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TABLE B-7. CURING AGENTS AND CATALYSTS FOR THERMOSETTING RESINS
CONSUMPTION AND OTHER USES

Chemical Consumptiont Use
AMINES

Alkanolamine {See Ethanolamine,
Triethanolamine}

m-Aninobenzylamine
p-Aminobenzylaminoaniline

N-Aminoethylethanolamine Textile finishing compounds; resins; rubber
products; insecticides; certain medicinals

N-Aminoethyl piperazine Epoxy curing agent; intermediate for pharmaceu-
ticals; anthelmintics; surface active agents;
synthetic fibers

Benzyl dimethylaamine . Intermediate, eapecially for quaternary ammonium

’ compounds; dehydrohalogenating catalyst; corrosion
inhibitor; acid neutralizer

Bis(dimethylaminoethyl) ether

Bis(hexamethylene)triamine

4—Chloroorthophenylene diamine

N-Cocomorpholine

Cyclohexylpropylene diamine

Diallyltetrahydriodipyridyl

Diaminocyclohexane

Diaminodiphenyl methane Determination of tungsten and sulfates; polymer and
dye intermedlate; corrosion inhibitor; epoxy resin
hardening agent; fsocyanate resins; polyamides

Diaminodiphenyl sulfone [DDS}] Curing agent for epoxy resins; medicine

[Sulfonyl dianiline}
3,5(Diaminomethyl) aniline

2,6-Diaminopyridine

(Continued)
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Chemical
AMINES (Continued)
Dicyanodiamine

Diethanolaaine

Diethylamine

Diethylaminoethanol

Diethylaminopropylamine [DEAPA)

Diethylenetriamine [DETA)

Dimethylamine

Dimethylaainoethanol
Dimethylaminoethyl piperazine
Dimethylaminomethyl phenol
N,N-Dimethylaminopropylamine

1,1'(3(DPimethylamino)propyl)
imino bis(2-propanol)

TABLE B-7 (Continued)

Consumptiont

Use

Liquid detergents for emulsion paiats; cutting
oils; shampoos; cleaners and polishes; textile.
speclialties; absorbent for acid gases; chemical
interacediate for resins, plasticizers, etc.;
solubilizing 2,4-D

Rubber chemicals; textile specialties; selective
solvent; dyes; flotatfon agents; .resins; pesti-.
cidesa; polymerization fnhibitors; pharmaceuticals;
petroleun chemicals; electroplating; corrosion
inhibitors

Water soluble salts; fatty acid derivatives;
textile softeners; pharmaceuticals; antirust com-
positions; emulsifying agents in acid medla; deri-
vatives containing tertiary amine groups; curting
agent for resins

Curlng agent for epoxy resins; iIntermediate
Solvent for sulfur, acid gases, various resins,

dyes; saponification agent for acidic materials;
fuel component

Acid gas absorbent; solvent; antioxidants; manufac- .

turing of dimethylformamide and dimethylacetamide;
dyes; flotation agent; gasoline stabilizers; phar~-
maceuticals; textile chemicals; rubber accelera-
tors; electroplating; dehairing agent; missile
fuels; pesticide propellant; rocket propellants;
surfactants

Antioxidants; atabilizers; catalysts; Iintermediates

Curing agent for epoxy resins; organic Intermediate

(Continued)
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Chemical

* AMINES (Continued)

Dimethylaminopyridine
N,N-Dimethylbenzylamine

Dimethylcyclohexylamine

Dimethylethanolamine

N,N-Dimethylhexadecylamine

N,N-Dimethylpiperazine

Di (morpholinoethyl)ether
Ethyldiethanolamine

N-Ethylenediamine

N-Ethylmorpholine

Glycidylether polyamine adducts

Heptamethylisobiguamide
Hexamethylenediamine

Hexamethylenetetramine

N-(8 Hlydroxyethyl )piperazine

N(2-Hydroxypropyl)ethylenedi-

amine

TABLE B-7 (Continued)

Consumptiont

Use

Catalyst for polyurethane foams; intermediate for
rubber accelerators; treataent of textiles

Intermediate in the synthesis of dyestuffs, textile
auxiliaries, pharmaceuticals and corrosion inhibi-
tors; wedicine; curing for epoxy, amine and polya-
mide resfas; emulsifier

Curing agent for polyurethane foams; intermediate
for catlonic surface active agents

Solvent; detergents

Fungicides; manufacture of chelating agents;
dimethylolethylene—urea resins; chemical inter-
mediate

Intermediate for dyestuffs, pharmaceuticale, rubber
accelerators and emulsifying agents; solvent for
dyes, resins oils; catalyst for polyurethane foams

Pormation of Nylon 6/6

Catalyst for phenol-farmaldehyde and resorcinol-
formaldehyde restns; fngredient in rubber-to-
textile adhesives; protein modifier; organtic
synthesis; pharmaceuticals; ingredient in high
explosive cyclonite; fuel tablets

Intermediate for pharmaceutlicals, anthelmintics,
surface active agents and synthetic fibers

(Continued)
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TABLE B-7

Chemical Consumptiont
AMINES (Continued)
3,3'-Ininobispropylamine

Menthane diamine

N-Methoxyethylmorpholine
a-Methylbenzyldimethylamine
p,p"'Methylenedianiline
{p,p'—diaminodi-phenylmethane]

N-Methylmorpholine

Methylpiperzine

Monomethylamine {Methylamine)

Monoethanolamine
[2-Anminoethanol}

Monoethylamine

Olefin oxide-polyamine adduct

Pentaethylenehexamine

(Continued)

Intermediate for soaps, dyestuffs, rubber chemi-
cals, emulsifying agents, petroleum specialties,
insecticides, and pharmaceuticals ’

Curing agent for epoxy resins; chemical
intermediate

Pbiymerlzatlon catalyst

Determination of tungsten and sulfates; polymer and

dye intermediate; corrosion inhibitor; epoxy resin
hardening agent; ilsocyanate vesins; polyawides

Catalyst for polyurethane foams; extractioan gol-
vent; stabilizing agent for chlorinated hydrocar-
bons; self-polishing waxes; oil emulstons; corro-
sion inhibitor; pharmaceuticals

Intermediate for pharmaceuticals, sutrface agents,
synthetic fibers

Intecmediate for accelerators, dyes, pharmaceuti-
cals, insecticides, fungicides, surface active
agents; tanning; dyelng of acetate textiles; fuel
additive; polymerization inhibitor; component of
paint removers; solvent; photographic developer;
rocket propellant

Scrubbing acid gases; nonionic detergents for dry
cleaning, wool treatment, emulsion paints,
polishes, agricultural sprays; chemical intermedi-
ates; pharmaceuticals; corroslon {nhibitor; rubber
accelerator

Dye intermediates; solvent extraction; petroleum
refining; stabilizer for rubber latex; detergents;
organic synthesis

(Continued)
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Chemical
AMINES (Continued)

a-Phenylenedianine

Piperidine

Polyoxyalkylenepolyaaine

Pyridine

Pyrrolidine

Quiauclidine
Silicone amine

Tetraethylenepentamine

N-Tetramethylethylenediamine

N-Tetramethyl-1, 3-butanediaamine

Tetramethylguanidine
Triaminomethylbenzene

Tri(dimethylaminomethyl) phenol

Triethanolamine borate

Triethylamine

TABLE B-7 (Continued)

Use

Dyestuff manufacture; detection of aitrous acid;
textile developing agent; laboratory reagent

Solvent and intermediate; curfng agent for rubber
and epoxy resins; catalyst for condensation reac-
tions; ingredient in oils and fuels; complexing
agent

Synthesis of vitamins and drugs; solvent; water-
proofing; rubber chemicals; denaturant for alcohol
and antifreeze afxtures; dyeing assistant In tex-
tiles; fungicide

Intermediate in pharmaceuticals, fungicides, insec-
ticides, rubber accelerators; citrus decay control;
curing agent for epoxy resins; inhibitor

Solvent for gulfur, acid gases, various resins and
dyes; saponifying agent for acidic materials; manu-
facture of synthetic rubber; dispersant in motor
oils; Lntermediate for oil additives

Preparation of epoxy curing agents; polyurethane
formation; corrosion inhibitor; textile fiaishing
agents; intermediate for quaternary ammonium
compounds

Catalyst for polyurethane foams and epoxy resins;
high energy fuels

Antioxidants, acid neutralizers, stabilizers and
catalysts for epoxy and polyurethane resins

Catalytic solvent in chemical synthesis; accelera-
tor activators for rubber; wetting, penetrating and
waterproofing agents of quaternary ammonium types;
curiag and hardening of polymers; corroston fanhibi-
tor; propellant

(Continued)
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Chemical
AMINES (Continued)
Triethylenediaaine

Triethylenetetramine

1,2,4-Trimethylpiperazine

2,4,6-Tris(dimethylaminoethyl)
phenol

2,4,6-Tria(dimethylaminomethyl)
phenol

1,3, 5-Tris((N,N-dimethyl-3-
aaino)propyl)~ S5-hexahydro-
triazine

u-Xylidenediamine

AMINE OXIDES
Dimethyldodecenylacine-N-oxide
Pyridine~N-oxide ’
Trimethylamine-N-oxide

AMIDES

1, 1-Dimethylurea

1, 3-Dimethylurea
1,3-Diphenylurea [carbanilide]
1-Methylurea

1-Phenylurea

Urea [carbamide]

TABLE B~7 (Continued)

Use

Catalyst for polyurethane

Detergents and softening agente; synthesis of dye-
stuffs, pharmaceuticals and rubber accelerators

Polymerization catalyst

Intermediate

Intermedfate in syntheals of drugs

Organic synthesis

Fertilizer; animal feed; plastics; chemical inter-
mediate; stabilizer in explosives; medicine; adhe-
sives; separation of hydrocarbons; sulfamic acid
production; flame-proofing agent; viscosity
modiftier for starch or caseln-based paper coatfings;
reported helpful in treating sickle cell aneamia

(Continued)
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IMIDAZOLES
Benzimidazole
1-N-Butylimidazole
1-N—Cyclohexylinmidazole
2-Ethyl-4—ethylimidazole
N-Propylimidazole

METAL COMPOUNDS

ANTIMONY

Ant imony peatachloride
Antimony trichloride

CALCIUM

Calcium acetate

Calcium carbonate

Calcium naphthenate

TABLE B-7 (Continued)

Use

Curing epoxy resins

Analysis of alkalotds and cestum; dyeing; interme-
diates; as a chlorine carrfer in organic
chlorinations

Antimony salts; bronzing iron; mordant; manufactur=-
ing lakes; chlorinating agent in organic synthesis;
pharmaceuticals; fireproofing textiles

Manufacture of acetone, acetic acid, acetates; mor-
dant in dyeing and printing of textiles; stabilizer
in resins; additive to calciua soap lubricants;
food additive, as antimold agent in bakery goods,
in sausage casings; catalyst manufacture; medicine

Source of lime; neutralizing agent; filler and
extender in rubber, plastics, paints; opacifying
agent in paper; fortification of bread; putty;
tooth powders; antacid; whitewash; Portland cement;
50, removal froam stack gases; metallurgical flux;
analytical chealstry; CO; generation (laboratory)

Waterproofing compositions; adhesives; dryers; wood

fillers; grafting waxes; cements; varnishes; color
lakes

(Continued)
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TABLE B-7 (Continued)

Chemical Consumptiont

CALCIUM (Continued)

Tricalcium phosphate [Calcium
phosphate, tribasic]

CHROMIUM

Chromium (III) triacetyl
acetonate

Chromiua (III)
tri-2-acetylcyclohexanoate

Chromium (IXII)
tri(dibenzoylmethane)

Chromium (III) tri(l,3-
Diphenyl-1, 3-pentanedfoate)

Chromium (IXI) tri(l,3-
diphenyl-l, 3-propanedioate)

Chromfum (IIL)
tri-2-ethylhexanoate

Chromfum (ITI) tri(l-phenyl-
1, 3-butane-dione)

Chromium (III) triplcolinoate

COBALT

Cobalt benzoate

Cobalt 2-ethylhexoate [Cobalt
octoate)

Cobalt naphthenate [Indefinite]

Use

Ceramics; calcium acid phosphate; phosphorus and
phosphoric acid; polishing powder; cattle foods;
clarifying ‘sugar syrups; medicine; wordant; ferti-
lizers; dentifrices; stabilizer for plastics; in
meat tenderizers; in foods as anticaking agent,
buffer, nutrient supplement; can remove strontium-—
90 from milk

Reduction of detonation of nitromethane

Paint dryer; whitener; catalyst -

Paint and varnish dryer; bonding rubber to steel
and other metals

(Continued)
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Chemical
LEAD
Lead benzoate
Lead 2-ethylhexoate

Lead naphthenate

Lead oleate

Litharge, sublimed

HANGANESE

Manganese 2-ethylhexoate
[Manganese octoate]

Manganese linoresinate

Manganese naphthenate
{Indefinite]}

PHOSPHORUS

Hexamethylphosphoric triamtde

{Hempa)

Tri-n-butylphosphine

Tributyldodecylphosphonium

iodide

Trioctylphosphine oxide

Triphenyl phosphine oxide

TABLE B-7 (Continued)

Consumptiont

Use

Patnt and varnish dryer; wood preservative; insec-
ticide; catalyst for reaction between unsaturated
fatty aclds and sulfates in air; lube oil additive

Varnishes; lacquers; palat dryer; high pressure
lubricants

Storage batteries; ceramic cements and fluxes;
pottery and glazes; glass; chromium pigaments; ofil
refining; varnishes, paint, eaamels, ink, linoleum;
insecticides; cement; acid-resisting compositions;
other lead compounds; rubber accelerator

Primarily as a dryer for paints, enamels, varnighes
and printing inks

Paint and varnish dryer

Ultraviolet inhibitor in polyvinyl chloride; chemo-
sterilant for insects; promoting stereospecific
reactions; speclalty solvent

Polymerfization crosslinking catalyst; inorganic
internediate; fuels

Reagent for extractlon of metals from aqueous and
nonaqueous solution, Lacluding fissionable actinide
elements

(Continued)
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TABLE B-7 (Continued)

Chemical Consumptiont
TIN
Dibutyltindiacetate
Dibutyltindilaurate
Dibutyltindioctoate

[Dibutyltindi-2-ethylhexoate)
Dibutyltinbisisooctylmaleate

Dibutyltinbisisooctylmercapto~-
acetate

Dibutyltinbislaurylmercaptide
Dimethyltinbisisooctylmaleate

Dimethyltin isooctylmercapto-
acetate

Dimethyltinbislaurylmercaptide

Stannous chloride

Stannous octoate
[Stannous-2-ethylhexoate ]

Stannous oleate

Use

Stabilizer for chlorinated organics; catalyst for
condensation reactions

Stabilizer for vinyl resins, lacquers, elastoners;
catalyst for polyurethane

Catalyst for silicone curing; polyether foams

Aatioxidant and metal cleaning agent

Reducing agent in manufacture of chemicals, inter-
mediates, dyes, polymers, phosphdrs; manufacture of
lakes; textiles (reducing ageat in dyeing, dis~
charge to printing); tin galvanizing; reagent in
analytical chemistry; medicine; silvering afrrors;
revivification of yeast sown ia wust; antisludging
agent for lubricating oils; food preservative;
stabilizer for perfume in soaps

Polymerization catalyst for urethane foams; lubri-

cant; addition agent; stabilizer for transformer
otls

Polymerizaton catalyst; inhibttor

(Continued)
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Chenical
ZINC

Zinc acetate

Zinc-2-ethylhexoate [Zinc
octoate]

Zinc naphthenate

Zinc oxide [2n0]

ZIRCONIUM
Zircoalum 2-ethylhexoate

Zirconium naphthenate

Zirconium toluene

MISCELLANEOUS METAL COMPOUNDS

Aluninum isopropoxide

Alumiaum-sec-butoxide

Barfum carbonate

Cerfum naphthenate

TABLE B-7 (Continued)

Consumpt iont

Uge

Medicine; preserving woods; textile dyeing (wmordant
and resist); zinc chromate; laboratory reagent;
feed additive; crosslinking agent for polymers;
ingredient in dietary supplemeots

Catalyst

Dryer and wetting agent in paints, varnighea, and
resins; insecticide, fungicide and mildew preserva-
tive; wood preservative; waterproofing textiles;
insulating wmaterials

Accelerator, activator, pigment and reinforcing
agent in rubber; ointments; pigment and mold growth
inhibitor in paints; ceramics; floor tile; glass;
zinc salta; feed additive; dietary supplement; seed
treatment; cosmetics; seaiconductor fan electronic
devices; photoconductor in copy machines and color
photography; piezoelectric devices

Ceramic enamels and glazes; lubricants; paints and
varaishes

Dehydrating agent; catalyst; waterproofing
textiles

Ester exchange catalyst; defoamer ingredient;
hydrophobic agent intermediate

Treatment of brines in chlorine-alkall cells to
remove sulfates; rodenticlde; barfum salts; cera-
aic flux; optilcal glass; case hardening baths;
ferrites; in radiation-resistant glass for color
television tubes

(Continued)
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Chentcal

MISCELLANEOUS METAL COMPOUNDS

(Continued)
Lanthanum naphthanate
lithium acetate

Magnesium acetate

Magnesium Oxide

Monopotassium glycoxide

Potasslum acetate

Potassium octoate
Potassium oleate
Sodium propionate

Stroantium carbonate

Tri-n-butylarsine
MISCELLANEOUS
Aminodiboron

Benzyltrimethylammonium
chloride

Cresylic acid

TABLE B-7 (Continued)

Consumptiont

Uge

Dye fixative in textile primting; medicine;
deodorant, disinfectant and antiseptic

Refractories, especially steel furnace linings;
polycrystalline ceramic for aircraft windshields;
electrical insulation; pharmaceuticals and cosme-
tics; inorganic rubber accelerator; oxychloride and
oxysulfate cements; paper manufacture; fertilizers;
removal of sulfur dioxide from etack gases, adsorp-
tion and catalysis; semiconductors; food and feed
additive

Dehydrating agent; textile conditfoner; reagent in
analytical chemistry; medicine; acetone; cacodyltic
derivatives; crystal glass; laboratory reagent

Textile soaps; emulsifying agent
Fungicide; mold preventive; food preservative

Catalyst; in radiation-resistant glass for color
television tubes; ceramic ferrites; pyrotechnics

Solvent for cellulose; gelling fnhibitor for poly-
ester resins; intermediate

Phosphate esters; phenolic resins; wire enamel
solvent; plasticizers; gasoline additives; lami-
nates; coating for magnet wire for small electrical
motors; disinfectants; metal cleaning compounds;
phenolic resins; flotation ageats; surfactants;
chemical intermediates; oil additives; solvent
refining of lubricating ofls; scouring compounds;
pesticides

(Continued)
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TABLE B-7 (Continued)

Chemical Consumptiont
MISCELLANEOUS (Continued)

Dicyandiamide
Dimethyldilauryl ammonium
chloride

g-Hydroxyethyltrimethyl
ammonium hydroxide

Paraformaldehyde

Tetrahydroxydiboron
Tetrapropylammonium chloride
Trimethylboroxine

Trioxane

ACIDS

Acetic acid 1.3 x 10% kgs (82)
{total)

Ammoniun chloride

Ammonium fluoride

Boric acid

Use

Polymerization of cyanamide in the presence of
bases

Fungicides, bacteriacides and disinfectants; adhe-
sives; hardener and waterproofing agent for gelatin

Organic syathesis; disinfectant; nonluminous,
odorless fuel

Manufacture of acetic anhydride, cellulose acetate
and vinyl acetate monomer, acetic esters, and
chloroacetic acid; production of plastics, rubber,
pharmaceuticals, dyes, insecticides, photographic
chemicals, etc.; food additive; latex coagulant;
oil well acidizer; textile printing

Dry batteries; mordant in dyes and printing;
goldering flux; manufacture of varfous ammonia com—~
pounda; fertilizer; pickling agent in zinc coating
and tianing; electroplating; washing powders; snow
treatment; resin and adhesive in urea-formaldehyde;
medicine; food tndustry

Fluorides; analytical chemistry; antiseptic fa
brewing; etching glass; textile mordant; wood
preservation

Heat resistant glass; glass flbers; procelain ena-
mels; boron chemtcals; wetallurgy; fireproofing
compositions for textile products such as cotton
batting in mattresses; fungus control on citrus
fruits; ointment and eye wash; nickel electro-
plating

(Continued)
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TABLE B-7 (Continued)

Chemical Consumptiont
ACIDS (Continued)

Boron trifluoride

Carbon dioxide 3.4 x 109 kgs (82)
(total)

Cinnamic acid
N-Cyclohexyl sulfamate

Hydrochloric actd 2.3 x 109 kgs (82)

(total)

Oxalic acid

Phosphogypsun

Phosphoric actd 7.7 x 109 kgs (82)
(total)

Use

Catalyst in organic eynthesis; instruments for mea-
suring neutron intensity; eilver soldering fluxes;
gas brazing

Refrigeration; carbonated beverages; aerosol pro-
pellant; chemical intermediate; low teamperature
testing; fire extinguishing; inert atmospheres;
municipal waste treatment; medicine; earichment of
air in greenhouses; fracturing and acidizing otl
wells; afning; miscellaneous pressure source;
hardening of foundry molds and cores; shielding gas
for welding; cloud seeding, moderator in some
nuclear reactors; immobilization for humane animal
killings; speclal lasers; blowing agent

Medicine; perfumes; intermediate

Acidizing of petroleum wells; chemical iantermedi-
ate; ore reductfion for tin aund tantalum; food pro-
cessing; pickling and metal cleaning; industrial
acidizing; general cleaning; alcohol denaturant;
laboratory reagent; production of chlorides;
manufacture of phosphoric acid; starch modifier;
production of vinyl chloride

Automobile radlator cleanser; general metal and
equipment cleaning; purifying agent and intermedi-
ate for many compounds; leather tanning; catalyst;
laboratory reagent; stripping agent for permanent
press resins; bleaching of textiles; rare-earth
processing

Fertilizers; soaps and detergents; inorganic phos-
phates; pickling and rust-proofing metals; pharma-
ceuticals; sugar refining; gelatin manufacture;
water treatment; animal feeds; electro-polishing;
gasoline additive; conversion coating for metals;
catalyst for ethanol manufacture; lakes in cotton
dyeing; yeasts; soll stabilizers; waxes and
polishes; binder for ceramics; activated carbon; in
foods and carbonated beverages as acidulant and
sequestrant; laboratory reagent; source of uranium
(experimental); intermediate; catalyst for making
ethylene; flavoring €for soft drinks

(Continued)



[ SR,

S UV AT AU SO DU SECIORN o

6£S

Chemical
ACIDS (Continued)

Phthalic anhydride

Succinic anhydride

Sulfuric acid

p-Toluenesulfonic acid
Thioglycolic acid
BASES

Ammonia

Bariua hydroxide

TABLE B-7 (Continued)

Consumptiont

2.9 x 1010 gg (82)

(total)

1.4 x 1010 kg5 (82)

(total)

Use

Alkyd resins; plasticizers; hardener for resins;
polyesters; synthesis of phenolphthalein and other
phthaleins, many other dyes; chlorinated products;
pharmaceutical intermediates; fasecticides; diethyl
phthalate; dimethyl phthalate; laboratory reagent

Manufacture of chemicals, pharmaceuticals, esters;
hardener for resins

Fertilizers; chemicals; inorganic pigments; petro~
leun refining; manufacture of titanium dioxide,
anmonium sulfate, dyestuffs, other acids, paper,
and glue; etchant; alkylation catalyst; electro-
plating baths; fron and gteel; rayon and film;
industrial explosives; laboratory reagent; nonfer-
rous metallurgy; dehydrating agent for ethers and
esters; gas drying; obtaining glucose from
hydrolysis of cellulose

Dyes; organic synthesls; organic catalyst

Fertilizers; manufacture of nitric acid, hydrazine
hydrate, caprolactam, acrylonitrile, hydrogen cya-
nide, urethane, acrylonitrile and sodium carbonate;
refrigerant; nitriding of steel; condensation
catalyst; synthetic fibers; dyeing; neutralizing
agent in petroleum industry; latex preservative;
sulfite cooking liquors; fuel cells; rocket fuel;
yeast nutrient; developing diazo films; explosives;
solvent; cleaning and bleaching; cotton defoliant

Manufacture of oil and grease additives; barium
soaps and chemicals; refining of beet sugar; alka-
lizing agent in water softening; sulfate removal
agent in treatment of water and brine; botler scale
removal; dehairing agent; catalyst in manufacture
of phenol-formaldehyde resins; insecticide and
fungicide; sulfate controlling agent in ceramics;
purifying agent for caustic soda; steel carbonizing
agent; glass

(Continued)
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Chemtcal
BASES (Continued)

Calctum hydroxide

Lime

Lithium carbonate

Lithium hydroxide

Magaesium hydroxide

Monosodium phosphate

Potassium hydroxide

Sodium aluminate

TABLE B-7 (Continued)

Consumption ¢

1.9 x 108 kga (75)
(total)

Use

Mortar; plasters; cements; calcium salts; causti-
cizing soda; hydrogen; depilatory; unhairing of
hides; lime paints; medicine; agriculture; ammonia
recovery in gas manufacture; disinfectant; water
goftening; purification of sugar juices; accelera-
tor for low-grade rubber compounds; water paints;
soil stabilizer; petrochemicals; food additive

See Calcium Hydroxide

Ceramic and- porcelain glazes; pharmaceuticals;
catalyst; other lithium cowmpounds; coating for arc.
welding electrodes; nucleonics; luminescent paints,
varnishes and dyes; glass ceraamlcs; aluminum
production

Storage battery electrolyte; carbon dioxide absor-
bent in space vehicles; lubricating greases;
ceramics

Intermediate for obtaining wmagnesium metal; sugar
refining; wmedicine; residual fuel oil additive;
gulfite pulp; uranium processing; dentrifices; in
foods as alkali, drying agent, color retention
agent ; frozea desserts

Medicine; baklag powder; nutrient solutions; yeast
foods; buffer and sequestrant in foods; laboratory
reagent

Soap manufacture; bleaching; manufacture of potas-
slum carbonate and tetrapotassium pyrophosphate;
electrolyte in alkaline storage batteries and some
fuel cells; absorbent for carbon dioxide and hydro-
gen sulfide; dyestuffs; liquid fertilizers; food
additive; herbicides; electroplating; ianks;
analytical chemistry .

Mordant ; zeolites; water pucrlfication; sizing
paper; manufacture of wilk-glass, soap and cleauning
‘compounds

(Continued)
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TABLE B-7 (Continued)

Chemical Consumptiont
BASES (Continued)

Sodium bicarbonate

Sodium hydroxide 8.2 x 109 kgs (82)
(total)

Strontium hydroxide

CATALYST NEUTRALIZERS

Amines

Phogphorous pentoxide
[phosphoric anhydride]

Sodium hydroxide [See Bases}]
Tricalcium phosphate

Triethanolamine

Use

Manufacture of effervescent salts and beverages,
artificial aineral water, baking powder; other
sodiun salts; pharmaceuticals; sponge rubber; gold
and platlauw plating; treating wool and silk; fire
extinguishers; ceramics; prevention of timber mold;
laboratory reagent; antacid; mouthwash; skin ofnt-
ment; cleaning compound

Chemical manufacture; rayon and cellophane; petro-
leun refining; pulp and paper; aluminua; deter-~
gents; soaps; textile processiang; vegetable oil
refiaing; reclaiming rubber; regenerating ton
exchange resins; organic fusions; peeling of fruits
and vegetables tn food industry; laboratory
reagent; etching and electroplating; precipitation
of alkaloids; neutralizing aclds; deshoraing
calves; explosives and dyestuffs; electrolytic
extracton of zlnc

Extraction of sugar from beet sugar molasses;
lubricant soaps and greases; stabilizer for
plastics; glass; adhesives

Preparation of phosphorus oxychloride and meta-
phosphoric acid; acrylate esters; surfactants;
dehydrating ageat; organic synthesis; medicine;
sugar refining; laboratory reagent; fire extin-
gulahing; special glasses

See Bages
See Metal Compounds

Fatty acid soaps used tn dry cleanling, cosaetlcs,
household detergents, and emulsions; wool scouring;
textile antifume agent and water repellant; dis-
persion ageat; corrosion inhibitor; softening
ageat, humectant and plasticizer; insectlcide;
chelating ageat; rubber accelerator

(Continued)
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Chemical
RESIN STABILIZERS

2-Amino-2-methyl-l-propanol

Dimethylaminoethanol

a-Phenylenediamine [See Amines])

Triethylamine [See Amines}]

TABLE B-7 (Continued)

Consumptiont Use

Emulsifylng‘ngent for oils, fats and waxes; absor-
bent for acidic gases; chemfcal synthesis

Intermediate in the synthesis of dyestuffs, tex-
tile auxilaries, pharmaceuticals and corrosion
inhibitors; curing epoxy, amine and polyamide
resins; emulsifier

See Amines

See Amines

tAnnual Consumption 18 presented parenthetically for the most recent year available.
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TABLE B-8.

Filler

INORGANIC EXTENDERS

Alumina, hydrated
[A1203° 3H20]

Aluninum, powder [Al]
Aluminum hydroxide ([See

Alumina, hydrated])

Aluninum oxide [Al203]
[Emery), [Sapphire}

Aluminum silicate [See Clay]

Antimony trioxide

Barium carbonate, precipitated
{BaCO3], [Witherite]

Barium ferrite
Barium titanate [BaTiO3]

Barium sulfate [BaSO4}

Barytes

Blanc fixe {barium sulfate,
precipitated]

Barium sulfide

Consumptiont

2.7 x 108 kgs (80)

FILLERS AND REINFORCERS FOR PLASTICS
CONSUMPTION AND OTHER USES

P

Use

Glass, ceramics, iron-free aluminum and aluminum salts; manufacture of
activated alumina; base for organic lakes; flame retardant; rubber
reinforcing agent; paper coatiang; filler; cosmetics

Paints; protective coating; rocket fuel; ingredient of fncendiary
mixtures; catalyst; foamed concrete; vacuum metalizing and coating

Production of aluminum; manufacture of abrasives, refractories,
ceramics, electrical insulators, catalyst and catalyst supports; paper;
spark plugs; crucibles and laboratory ware; absorbing gases and water
vapors; chromatographic analysis; fluxes; light bulbs; artificial gems;
heat resistant fibers - .

Flame proofing textiles, paper, plastics; paint pigments; ceramic
opacifier; catalyst; intermedlate; staining iron and copper; phosphors;
mordant; glass decolorizer

Treatment of brines in chlorfne-alkall cells to remove sulfates;
rodenticide; barium salts; ceramic flux; optical glass; case-hardening
baths; ferrites; in radiation resistant glass for color television
tubes -

Weighting mud in oil drilling; paper coatlngs; paints; filler and
delustrant for textiles, rubber, linoleum, oilcloth, plastics and
1ithographic ink; base for lake colors; X-ray photography; opaque
medium for gastrointestinal radiography; in battery plate expanders

Dehairing hides; fireproofing agent; barium salts; generating pure
hydrogen sulfide for analytical purposes

(Continued)
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Filler

INORGANIC EXTENDERS
(Continued)

Bentonite clay

Beryllium oxide [BeO)

Bronze {1-10X Sn in Cu)

Cadmium sulfide [CdS)

Calclum carbonate {CaC0j3)

Calcium fluoride [CaF;)

Calcium hydroxide [lime}
fCa(oH)7]

Calciun silicate, precipitated
[Cas103])

. TABLE B-8 (Continued)

Consumptiont

2.5 x 109 kgs (75)
(total)

2.5 x 109 kgs (81)

Use

0il-well drilling fluide; cement elurries for oil-well casings; bonding
agent in foundry sands and pelletizing of Liron ores; sealant for canal
walls; thickener in lubricating greases and fireproofing compositions;
cogmetics; decolorizing agent; filler in ceramics, refractories, paper
coatings; asphalt modifler; polishes and abrasives; food additive;
catalyst support; absorbent; manufacture of animal feed; pet litter
absorbent

Electron tubes; resistor cores; windows in klystron tubes; transistor
mountings; high-temperature reactor systems; additive to glass,
ceramics and plastics;  preparation of beryllium compounds

Paint; cosmetics

Pigments and inks; ceraaic glazes; pyrotechnics; phosphors; fluorescent
screens; scintillation counters; rectifiers; photoconductor in
xerography; transistors; photovoltatc cells; solar cells

Source of lime; neutralizing agent; filler and extender in rubber,
plastics, and paints; opacifying agent in paper; fortification of
bread; putty; tooth powders; antacid; whitewash; Portland cement; S0
removal from stack gases; metallurgical flux; analytical chemistry;
CO0z generation

Source of fluorine and its compounds; flux in open hearth steel fur-
naces and in metal smelting; in ceramics; for synthetic cryolite; in
carbon electrodes; emery wheels; electric arc welders; certain cements;
dentrifices; phosphor; paint pigment; catalyst in wood preservatives;
optical equipment

Mortar; plasters; cements; calcium salts; causticfzed soda; hydrogen;
depilatory; unhairing of hides; lime paints; medicine; agriculture;
ammonia recovery in gas manufacture; disinfectant; water softening;
purification of sugar juices; accelerator for low grade rubber com-
pounds; water palats; soil stabilizers; petrochemicals; food additive
as buffer and neutralizing agent

Adsorbent; antacid; adhesives; filler for paper and paper coatings;
cosmetics; food additive (anticaking agent)

(Continued)
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Filler

INORGANIC EXTENDERS
(Continued)

Calcium sulfate [CaS04)

Clay {Kaolin], [Aluminua
silicate])

[A190° 2510,° 2H,0)
Calcined

Copper, powdered {Cu])

Emery [See Aluminua Oxide]
Feldspar [Potassium alumino-

silicate) [RA1S140g)

Glass

Graphite

Iron, powder [Fe)

Iron oxide [Fej03)

TABLE B-8 (Continued)

Consumptiont

1.5 x 108 kgs (81)

1.4 x 107 xgs (81)
(does not 1include
fibers)

Use

Portland cement retarder; tile and plaster; source of sulfur and sul~-
furic acid; polishing powders; paints; paper; dyeing and calico print-
ing; metallurgy (reduction of zinc aminerals); drying industrial gases,
solids and many organic liquids; nutrient supplement; in granulated
form as soll conditloner; quick-setting cements, molds, and surglcal
casts; wallboard

Ceraaic products; refractories; colloidal suspensions; oil-well drill-
ing fluids; filler for rubber and plastics products; films; paper coat-
ings; decolorizing oils; temporary molds; filtration; carrtier in insec—
ticidal sprays; catalyst pport; tics; t; source of alumina

Electrical wiring; switches, plumbing, heating, roofing, butlding
construction; chemical and pharmaceutical machinery; alloys; electro~
plated protective coatings and undercoats for nickel, chromium, zinc,
etc.; cooking utensils, corrosion resfatant piping; insecticides; cata-~
lysts; antifouling paints; thermal and electrical composaites

Pottery, enamel, and ceramic ware; glass; soaps; abrasive; bond for
abrasive wheels; cements and concretes; insulating compositions;
fertilizer; poultry grit; tarred roofing materials

Windows; structural building blocks; chemical reaction equipment; pumps
and piping; vacuum tubes; light bulbs; glass fibers; yarns and fabrics;
contalners; optical equipment; minute glass spheres with partial vacuum
interior and treated exterior are available for compounding with resins
for use ln deep sea floats, potting compounds and other composites

Pencils; crucibles; retorts; foundry facings; molds; lubricants; paints
and coatings; boiler compounds; powder glazing; electrotypiag;
monochromator in X-ray diffraction

Powder metallurgy products; magnets; high frequency cores; auto parts;
catalyst for ammonla synthesls

Metallurgy; gas purification; palnt and rubber pigment; component of
thermite; polishing compounds; mordant; laboratory reagent; catalyst;
feed additive; medicine; electronic pigments for TV; permanent magnets;
memory core for computers; magnetic tapes

(Continued)
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TABLE B-8 (Continued)

Filler Consumptiont
INORGANIC EXTENDERS
(Contiaued)

Kieselguhr [See Diatomaceous
Earth]

Kryolite [Sodium Fluoro-
aluminate)

Lead, powder [Pb]

Lead oxide {PbO] 1.2 x 108 kgs (75)
i (total)

Lithium aluminum silicate

Lithopone [72% BaSO; + 28%
ZnS)

Magnesium carbonate,
precipitated [MgCO3)

Magnesium hydroxide 8.6 x 107 kgs (74)
(total)

Magnesium oxide

Magnesium silicate,
precipitated
[3MgS1013° 5H,0]

Magnetite (Ferrous-ferric
Oxide], {See Iron Oxide]

Use

Storage bdtteries; tetraethyl lead; radiation shielding; cable cover~
ing; ammunition; sheet and pipe; solder and fusible alloys; type metal;
vibration dawping in heavy construction; foil; numerous alloys

Chemical intermediate; ointments; plasters; glazing pottery; glass
flux; dryer for varuishes; pigment for rubber; storage battery plates;
rubber activator; insecticides; metal cement; coloring sulfur-contain-
ing substances; artificlal tortoise shell and horn

See Barium Sulfate and Zinc Sulfide

Magnesium salts; heat insulation and refractory; rubber reinforcing
agent; inks; glass; pharmaceuticals, dentrifices and cosmetics; free-
running table salts; mineral waters; filtering medium; in foods as
alkali, drying agent, color retention agent, anticaking agent and
carrier

Intermediate for obtaining magnesium metal, magnesium carbonate and
magnesium chloride; sugar refining; medicine; residual fuel oil
additive; sulfite pulp; uranium processing; dentifices; in foods as
alkali, drying agent, color retention agent; frozen desserts; neutrali-
zation of acids

Refractories; polycrystalline ceramic for aircraft windshields; elec-
trical insulation; pharmaceuticals and cosmetics; inorganic rubber
accelerator; oxychloride and oxysulfate cements; paper manufacture;
fertilizers; removal of sulfur dioxide from stack gases; adsorption and
catalysis; semiconductors; pharmaceuticals; feed and food additives

Rubber filler; ceramics; glass; refractories; adsorbent for crude oil
spills; manufacture of permanently dry resins and resinous composi-
tions; paints, varnishes and paper (filler); animal and vegetable oil
bleaching agent; odor absorbent; filter medfum; catalyst and catalyst
carrier; anticaking agent in foods

(Continued)
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- TABLE B-8 (Continued)

Filler Cousumptiont
INORGANIC EXTENDERS
(Continued)
Mica [Potassium Aluminun 4.5 x 10° kgs (80)
Silicate}
Molybdenun disulfide 5.0 x 108 kgs (72)
(total)
Nepheline
((Na,K)(AL,51)204]

Nickel, powder

Perlite [See Silica] 1.0 x 107 kgs (80)

Pumice {67-75% S10; + 10-20%
Al704)

Pyrophyllitite
[A1351,0) g(0H)]

Rottenstone

Silica 8.2 x 107 kga (80)

Diatomaceous Earth

Fumed

Use

Blectrical equipment; vacuuam tubes; incandescent lamps; dusting agent;
lubricant; windows in high temperature equipment; filler in exterior
paints; cosmetics; glass and ceramic flux; roofing; rubber; mold
release agent; specialty paper for insulation and filtration; wallpaper
and wallboard joint cemeat; oil-well drilling muds

lubricant in greases, oil dispersions, resia~bound films, dry powders,
etc.; hydrogenation catalyst; microprobe analysis of soil erosion
aerosols

Ceranic and glass manufacture; enamels; source of potash and aluminum

Alloys; electroplated protective coatings; electroformed coatings;
alkaline storage battery; fuel cell electrodes; ceramics; catalyst for
fuel gas and vegetable oil production

Concrete aggregate; heat and sound insulation; filtration; finishing
glass and plastics; road construction; scouring preparations; paint
fillers; absorbents; support for catalysts; dental abrasfve; abherent
for uncured rubber products

Manufacture of glass, water glass, ceramics; abrasives; water filtra-~
tion; component of hydraulic cements; source of ferrosilicon and ele-
mental silicon; filler in cosmetics, pharmaceuticals, paper, insecti-
cides; tubber reinforcing agent; anticaking agent for foods; Elatting
agent in paints; thermal insulator

Filtration, clarifying and decolorizing; insulation; absorbent; mild
abrasive; drilling mud thickener; extender in paints, rubber and plas-
tics products; ceramics; paper coating; anticaking agent in ferti-
lizers; asphalt cowmpositions; chromatography

Thickener, thioxtrophic and reinforcing agent in inks, resins, rubber,
paints, cosmetics, etc.

(Continued)
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TABLE B-8 (Continued)

Filler Consumptiont
INORGANIC EXTENDERS
(Continued)

Silica (Continued) \

Fused
Silica gel
Silicon carbide [SiC] 1.2 x 108 kgs (75)
(total crude)
Slate flour

Sodium aluminum hydroxy-
carbonate [Dawsonite}

Sodium aluminosilicate
Sodium aluminum fluoride

Steel, stainless

Talc 1.5 x 108 kg (82)
{magnesium silicate] (in plastics)

[Mg 351409 (00 )7)

Titantum dioxide, Rutile, 2.0 x 108 kgs (82)
Anatase ) (in plastics)

Zinc, powder

Use

Ablative material in rocket engines, spacecraft, etc.

Dehumidifying and dehydrating agent; air conditioning; drying of com-
pressed air and other gases and liquids; recovery of natural gasoline
from natural gas; bleaching of petroleum oils; catalyst and catalyst
carrier; chromatography; anticaking agent in cosmetics and pharmaceu-
ticals; in waxes to prevent slipping

Abrasive for cutting and grinding metals; grinding wheels; refractory
in nonferrous metallurgy, ceramic industry and boiler furnaces; compo-
site tubes for steam forming operations; semiconductor; structural com-
ponent of nuclear reactors

Filler in rubber and paint; abrasive

Anticaking agent in food preparations; dentriffice

Construction; ship hulls; auto bodies; machinery and machine parts;
cables; abrasive; chemical equipment; belts for tire reinforcement

Ceramics; cogsmetics and pharmaceuticals; filler in rubber, paints,
soap, putty, plaster, oilcloth; abherent; dusting agent; lubricant;
paper; slate pencils and crayons; electrical insulation; refractories;
fireproofing wood

532 in paints, varnishes, lacquers; 21X in paper; 10X in plastics; 3%
in elastomers; 2.5% in ceramics; 2% in floor covering; 2% in printing
inks; 1% in coated fabrics and textiles; 1% fn roofing granules; 4.5%
for other pigments

Alloys; galvanizing fron and other metals; electroplating; metal spray-
ing; automotive parts; electrical fuses, anodes; dry cell batteries;
fungicides; nutrition; roofing and gutters; engraver's plates; cable
wrappings; organ pipes

(Continued)'
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Filler

INORGANIC EXTENDERS
(Continued)

Zinc oxide [Zn0)

Zinc sulfide [ZnS]

Zirconia [Zr0y])

Zirconium silicate

ORGANIC EXTENDERS
RATURAL

Bagasse [From Sugar Cane]

Bark, ground

Carbon black

Cherrystone flour

Carbon hollow spheres [See Fly
Ash]

Casein

TABLE B-8 (Continued)

Consumptiont

5.4 x 107 kgs (80)

Use

Diffusing pigment; accelerator; activator; reinforcing agent; oint-
ments; pigment and mold-growth ifanhibitor in paints; ceramics; floor
tile; glass; zinc salts; feed additive; dietary supplement; seed treat-
ment; cosmetics; semiconductor; photoconductor

Diffusing pigment; white and opaque glass; base for color lakes; rub-
bers; dyeing; phosphor in X-ray and television screens; luminous watch
facea; fungicides

Production of plezoelectric crystals; high frequency induction coils;
colored ceramics glazes; special glasses; source of zirconium metal;
heat resistant fibers; odor absorbent; to cure dermatitis caused by
polgson {vy; refractory furnace linings, crucibles, etc.; solid electro-~
lyte for batteries

Source of zirconta, metallic zirconium and halfium; abrasives; refrac-
tories; enamels; refractory procelala

Paper; insulating board in construction; medium for growth of nutritive
bacteria; animal feeds; manufacture of furfural

Pigment; reluforcing agent; pigment for cements, ceramic ware, mortar,
toks, linoleum, surface coatings, crayons, polishes, carbon paper,
soap, etc.; in insulating compositiona; liquid-air explosives; matches;
fertilizers; furnace lutes; lubricatlog compositions; carbon brushes

Cement additive for oil-field well casings; adsorbent for oil spllls-
(silicone coated); filler 14 plastics; source of germanium

Cheese making; plastic itews; paper coatlngs; water-dispersed paints
for interfor use; adhesives, especially for wood laminates; textile
alzing; foods and feeds; textile fibers

(Continued)
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Filler

NATURAL EXTENDERS (Continued)

Coconut-shell flour
Cof fee, ground

Cellulose, hydrated

Cellulose, oxtdized
Cork dust
Fly Ash [C], [Soot]

Gilsonite

Keratin [ground feathers)

Lignin, processed

Peanut shells, ground

Pecan shell flour

Petroleun coke

Rice hull ash

TABLE B-8 (Continued)

Consumptiont

4.0 x 108 kgs (80)

8.2-9.1 x 107 xgs
(79) (total)

1.2 x 107 xgs (80)
(all shell flours)

1.2 x 107 kgs (80)
(all ghell flours)

1.2 x 107 kgs (80)
(all shell flours)

Use

In the manufacture of paper, vulcanized fiber, mercerized cottonm,
viscose rayon

Surgery and medicine; ion exchange wedium; thickeniang agent

See Carbon Spheres

Acid, alkall and waterproof coating; black varnishes, lacquers, baking
enamels and japans; wire insulation compounds; linoleum and floor tile;
paving; insulation; diluent in low-grade rubber compounds; a possible
source of gasoline, fuel oil and metallurglcal coke; raw material for
explosives and nuclear graphite industries; dark photographic inks

Comp t of gr dwood paper (newsprint); stabilization of asphalt
emulsions; ceramic binder and deflocculaat; dye leveler and dispersant;
drilling fluid additive; precipitation of proteins; extender for
phenolic plastics; special molded products; vanillin; source of a

component of battery expanders

Reduction of iron ore in blast furnaces; source of synthetic gas;
refractory furnace linings in electrorefining of aluminum and other
high-temperature service; for electrodes in electrolytic reduction of
alumina to aluminum; electrothermal production of phosphorus, silicon
carbide and calcium carbide

(Continued)
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Filler

NATURAL EXTENDERS (Continued)

Rubber, natural [Gutta Percha]

Saw dust

Soybean meal

Starch

Walonut-shell flour

166

SYNTHETIC EXTENDERS

Acrylic

Cellophane
Phenol-Formaldehyde
Pol}fluoroethylene
Polyethylene

Polystyrene

INORGANIC FIBERS

Alumina (ceramic) [Al,503]

Aluminum [Al]}

TABLE B-8 (Continued)

Consumptiont

1.2 x 107 kgs (80)
(all shell flours)

1.2 x 107 kgs (80)
(all shell flours)

Use

Tires; hoses; conveyor belt covers; footwear; specialized mechanical
products; drug sundries; foam rubber; electric insulation; cemeats;
adhesives

Aninal feeds; abrasives; medium for bacitracin production

Adhestve; machine-coated paper; textile flller and sizing agent; beater
additive in papermaking; gelling agent and thickener in foods; oil-well
drilling fluids; filler in baking powders; fabric stiffener ia launder-
ing; urea-formaldehyde resin adhesive for particleboard and fiber-
board; explosives; dextrin; chelating and sequestering ageant in foods;
indicator in analytical chealstry; anticaking agent in sugar; face
powders; abherent and mold release agent; polymer base

See Organié Fibers, see also IPPEU Chapters 10 and 10a
Wrapper or protective packaging

Many different products, see IPPEU Chapters 10 and 10a
See Organic Fibers, see also IPPEU Chapters 10 and 10a
Many different products, see IPPEU Chapters 10 and 10a

Many different products, see IPPEU Chapters 10 and 10a

See Inorganic Extenders

(Continued)
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Filler

INORGANIC FIBERS (Continued)

Aluminun aitride
Aluzinum oxide [Al;03)
Aluminum silicate

[A1203°5107]

Asbestos

Beryllia (ceramic)

Berylliium

Beryllium carbide [BejC]
Beryllium oxide
Boron

Boron carbide [B4C}

Boron nitride [BN])

Boron tungsten fllament

Calcium sulfate [Franklin
fiber]

Carbon

TABLE B-8 (Continued)

Consumptiont

4.5 x 108 xgs (82)
(in plastics)

2.7 x 105 kgs (73)
(total Be capacity)

1.6 x 105 kgs (82)

Use

See Inorganic Extenders

Noawoven fabrics; woven fabric structures; cordage; thermal fnsulation;
repalr of furnace linings; piping molten metals; welding insulation;
fnsulation for rocket and espace applications

Fireproof fabricy brake lining; gaskets; roofing compositions; electri-
cal and heat insulation; patnt filler; chemical filters; reinforcing
agent in rubber and plastics; component of paper dryer felts;

diaphraga cells

See Inorganic Extenders (Beryllium Oxide)

(Be): Beryllium-~copper alloys; refractor in ceramics; radio, tele-
vision and fluorescent tubes; moderator and neutron source in nuclear
reactors; additive in solid propellant rocketr fuels

(BeyC): Atomic energy applications; experimental rocket fuels
See Inorganic EBxtenders
Afrcraft and gspacecraft composites; woven fabrics

(B4C): Abrasive powders; abrasion resister and refractory; control
rods in nuclear reactors; retnforcing agent in composites for military
alrcraft and other special applications

(BN): Refractory; furnace insulation; crucibles; rectifying tubes;
dielectric; chemical equipment; self~lubricating bushings; molten metal
pump parts; transistor and rectifier wounting wafers; heat shield for
plasma; nose-cone windows; heat resistant fibers for mtlitary compo-
sites; metalworking abrasive; high temperature insulator; high strength
Eibers

See Inorganic Extenders

(Continued)
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TABLE l§-8

Filler Consumptiont
INORGANIC FIBERS (Continued)

Carbon~diamond

Chromium

Copper
Fybex [See Potasslum titanate]

Glass 7.3 x 108 kgs (82)

Graphite

Hafia (ceramic) [HEO7]
Iron

Iron-nickel

Magnesia [MgO}

Magnesiua

Molybdenum

Nickel

(Continued)

Uge

(Cr): Alloying and plating element on metal and plastic for corrosion
resistance; chromfum—containing and stainless steels; protective
coating for automotive and equipment accessories; nuclear and high
temperature research; constituent of lnorganic pigments

Thermal and electrical composites

Thermal, acoustic and electrical lnsulation (coarse fibers in bats or
sheets); decorative and utility fabricse such as drapes, curtains, table
linen, carpet backing, tenting, etc.; tire cord, as belt between tread
and carcass; filter medium; reinforced plastics; light transaission for
communication signals; reinforcement of cement products for
congtruction use

Heating pads (combined with glass fiber); protective clothing for elec-
trical workers; polyester aad epoxy composites for jet engine compo-
nents, spacecraft, compressor blades, airframe structures; electrodes
for spark-hardening metals

(H£02): Refractory metal oxide

See Inorganic Extenders

See Inorganic Extenders (Magnesium Oxide)

(Mg): Alloys for structural parts, die cast auto parts, missles, epace
vehicles; powder for pyrotechnics and flash photography; production of
iron, nickel, zinc, etc.; magnesium compounds and Grignard synthesis;
cathodic protection; reducing ageat; precision Instruments; optical
airrocs; dry and wet batteries .

(Mo): Alloying agent in steels and cast iron; high temperature alloys;
tool steels; pigment for printing inks, palnts and ceramics; catalyst;
solid lubricants; wmissile and aircraft pacts; reactor vessels; cermets;
die—casting copperbase alloys; special batteries

See Inorganic Extenders

(Continued)
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Filler
INORGANIC FIBERS (Continued)
Sapphire [See Aluminum Oxide)
Processed wmineral fiber

Potassium titanate [Fybex]
[K20° (T102), n=4-7]

Quartz (ceraaic)

Silica
Silicon carbide [Stlagj)
Silicon nitride

Sodium aluminum hydroxycac-
bonate [Dawsonite}

Steel

Tantalum

Thoria (ceramic) [ThO;}

Titanium

Tuangsten

TABLE B-8

Consumpt tont

(Continued)

Use

Rockets, migsiles, nuclear power applications as an insulator

(Quartz): Electronic components; plezoelectric control {n filters,
oscillators, frequency standards, wave filters, radio and TV compon-
ents; barrel-fﬂnlshlng abrasive

Reinforced plastics, see also Inorganic Extenders

See Inorganic Extenders

See Inorganic Extenders

(Ta): Capacitors; chemical equipment; dental and surgical instruments;
rectifiers; vacuum tubes; furnace components; high speed tools; cata-
lyst; getter alloys; sutures and’body implants; electronic circuitry;
thin filo components

(ThO3): Ceramics; gas mantles; nuclear fuel; flame spraying; cruci-
bles; medicine; nonsilica optical glass; catalyst; thorfated tungsten
filaments in incandescent lamps, cathode in electron tubes and arc-
melting electrodes

(T1): Alloys (especially ferrotitanium); as structural material in
aircraft, jet engines, missiles, marine equipment, textile machinery,
cheamical equipment, surgical instruments, orthopedic appliances, food-
handling equipment; X-ray tube targets; abrasives; cermets; metal-
ceramic brazing; electrodeposited and dip coating on metals and cera-
mice; electrode in chlorine battery

(W): High speed tool steel; ferrous and nonferrous alloys; ferro-
tungsten; filaments for electric light bulbs; contact poiats;
dentistry; X-ray and electron tubes; welding electrodes; heating
elements in furnaces and vacuum metallizing equipment; rocket nozzles
and other aerospace applications; shell steel; chemical apparatus; high
speed rotors as In gyroscopes; solar energy devices

(Continued)



1399

TABLE B-8 (Continued)

Filler Consumptiont

INORGANIC PIBERS (Continued)
Tungsten monocarbide

Wollastonite [CaS5103]

Zirconia [Zr0j3)

Zircon (66X Zr0p + 33X
$107]

ORGANIC FPIBERS

NATURAL

Abaca [Manila hemp]
Brooamroot

a—Cellulose {Paper pulp]
Coir

Corn cobs and stalks

Cotton flock
linters

Cottongeed hulls
Crin vegetal

Flax [Bast fibers]

Hemp

Use

Ceramics; paint extender; welding rod coatings; rubber filler; silica
gels; paper coating; filler in plastics, cements and wallboard; mineral
wool; soil conditioner

See Inorganic Extenders

Heavy cordage and twine; manila paper

Apparel; industrial and household fabrics; automobile tires;
upholstery; medicine

Rayon manufacture; cellulosic plastics; altrocellulose lacquers; soil-
cement biader in road construction; explosives

Apparel fabrics (linen); thread; rope; twine; cigarette paper; dupli-
cating’ paper

Blended with cotton or flax in towelling and heavy fabrics; twine;
cordage; packaging

(Continued)
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Filler
NATURAL FIBERS (Continued)
Henequen
Istle [Tampico)

Jute [Bast fibers)
Kapok

Palm

Palmyra

Paper

Plassava

Ramie [Hemp)

Raffia
Sisal
Sunn

Wood flour [Wood flock]

Wood cellulose {[Paper pulp])
[See -Cellulose]

Wool

SYNTHETIC FIBERS

Acrylic

Aramid

Carbon

TABLE B-8 (Continued)

Consumptiont

1.2 x 1010 gg (82)

7.7 x 10% kgs (82)

1.6 x 106 kgs (82)

Use
Binder twine; cordage

Burlap; eacking; linoleum, twine; carpet backing; packing; coarse paper

Life jackets; insulation; pillows; upholstery

High grade paper; fabrics (weaving apparel and car seat covers); stern-
tube packing in ships; patching water malns

Twine; rope; sacking; upholstery; life preservers

Manufacture of dynamite; filler for plastics, rubber and paperboard;
fur cleaning; polishing agents; Sorel cement

Newsprint; cheap manila papers; nonpermanent tissues

Outerwear; blankets; carpets; upholstery; felts; clothing; source of
lanolin

Modacrylic fibers; blankets; carpets, see also IPPEU Chapters 10 and
10a

See Graphite Fibers

(Continued)



Lo At chm TR s #

v e

RO ST

e e

LSS

TABLE B-8 (Continued)

Filler Consumptiont
SYNTHETIC FIBERS (Continued)

Fluorocarbon (PTFE)

Nylon

Polyacrylonitrile [Dynel],
[Orlon]

Polyester

Polypropylene

Polyvinyl alcohol
Polyvinyl chloride

Rayon

Use

Many different products, see IPPEU Chapters 10 and 10a

Tire cord; hosiery; apparel component; bristle for toothbrushes, hair-
brushes, paint brushes; cordage and towlines for gliders; fish nets and
lines; tennls rackets; rugs aand carpets; turf for athletlic fields;
parachutes; coamposites; sails; automotive upholstery; surgical sutures;
gee also IPPEU Chapters 10 and 1Ca

See Acrylic Fibers

Tire fabric; seat belts; reinforcement in rubber hogse for seawater
cooling systems; as blended in clothing fabrics; fire hose jackets;
see also 1PPEU Chapters 10 and 10Ca

Carpets; upholatery; cordage and bristles; storage battery cases; arti-
fictal grass and turfs; wearing apparel; fish unets; surgical casts;
strapping; synthetic paper; relnforced plastics; see also IPPEU
Chapters 10 and 10a

See IPPEU Chapters 10 and 10a
Many different products, see IPPEU Chapters 10 and 10a
Nonwoven fabrics; surgical dressings; wearing apparel; mechanical

rubber goods; coated fabrics; felts and blankets; blends with cotton
for home furnishings; tire cord

tAnnual Consumption is presented parenthetically for the most recent year available.
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Flame Retardant
INORGANICS

Alumina trihydrate

Ammonium bromide

Ammonium fluoroborate

Ammonium orthophosphate
[(Ammoniua phosphate, dibasic}

Ammonium pentaborate

Ammonfum polyphosphate

Ammonium sulfamate
Antimony peatoxide

Antimony trioxide

Barium metaborate

Borax

TABLE B-9.

FLAME RETARDANTS

CONSUMPTION AND OTHER USES

Consumptiont

3.2 x 108 kgs (79)
(in plastics)

5.0 x 109 xgs (75)
(total)

2.2 x 106 xgs (72)
(total)

3.2 x 107 kgs (79)
(in plastics)

5.4 x 108 kgs (75)
{(total, estimated)

Use

Glass; ceramica; iron-free aluminum and aluminum salts; manufacture of acti-
vated alumina; base for organic lakes; flame retardant; rubber reinforcing
agent ; paper coating filler; cosmetics; ion exchanger; chromatography;
filtering medium; absorbent; antiperspirants; dentrifices; antacid;
desiccant; soft abrasive

Precipitating silver salts for photographic plates; medicine (for its bro-
mide ion); analytical chemistry; process engraving; textile finishing; fire
retardant for wood; corrosion inhibitors; catalyst in production of
diphenylamnine

Flameproofing of wood, paper, and textiles; coating vegetation to retard
forest fires; to prevent afterglow in matches and smoking of candlewicks;
fertilizer (high analysis phosphate type); plant nutrient solutions; manu-
facture of yeast, vinegar and bread improvers; feed additive; flux for
soldering tin, copper, brass, and zinc; purifylag sugar; in ammoniated
dentrifices; halophosphate phosphors

Intermediate for boron chemicals; as a power-level coatrol in atomic
gubmarfnes

Flameproofing agent for textiles and certain grades of paper; weed and brush
killer; electroplating; generation of nitrous oxide

Preparation of aantimonates and other antimony compounds

Flameproofing of textiles, paper, and plastics (chiefly polyvinyl chloride);
paint pigments; ceramic opacifier; catalyst; intermediate; staining iron and
copper; phosphors; mordant; glass decolorizer

Manufacture of glass, enamels, and other ceramic products; herbicide;
soldering metals; tanning; cleaning compound; artifical aging of wood;
preservative; antiseptic; fireproofing fabrics; detergent; astringent;
fertilizers; softening water; intermediate for perborates and other
boron derivatives

(Continued)
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Flame Retardant
INORGANICS (Continued)

Boric Acid

Diammonium phosphate [See
Ammonium Orthophosphate]

Disodium octaborate

Ferrocene

Magnesium gulfate heptahydrate

Molybdates

Molybdenum oxide

Molybdenum complex
Honoammonium phosphate
[Aamontun phosphate, monobasic]
Multi-metal complex

Red phosphorus

Sodium antimonate

TABLE B-9 (Continued)

Consumptiont

6.8 x 107 kgs (75)
(total)

5.4 x 106 kgs (79)

Use

Heat resistant glass; glass fibers; porcelain enamels; boron chemicals;
metallurgy (welding flux, brazing copper); fireproofing compositions for
textile products such as cotton batting in_aattresses; fungus control on
citrus fruits; ofatment and eyevash; nickel electroplating baths; weather-
proofing wood; buffer; catalyst (hydrocarbon oxidation)

Additive to fuel oils to improve efficiency of combustion and eliminate
smoke; antiknock agent; catalyst; coating for miesiles and satellites; high
temperature lubricant; latermediate for high temperature polymers; ultra-~
violet absorber

Fireproofing; textiles (warp eilzing and loading cotton goods, weighting
eilk, dyeing and calico printing); mineral waters; catalyst carrier;
ceramics; fertilizers; paper (sizing); cosmetit lotions; dietary supplement;
wmedicine (antidote)

Source of molybdenum compounds; agriculture; analytical chemistry; manufac—
ture of metallic molybdenun; introduction of molybdenum in alloys; corrosion
inhibitor; ceramic glazes; enamels; pigments; catalyst in petroleum

industry; medicine

3

Fertilizers; flameproofing agent for paper, wood, and fiberboard; to prevent
afterglow in matches; plant nutrient solutions; manufacture of yeast, vine—
gar, yeast foods and bread improvers; food additive; analytical chemistry

Safety matches, phosphorus compounds

Opacifier in enamels, for cast fron and glass; ingredieat of acid resisting
sheet steel enamels; high temperature oxidizing agent

(Continued)
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Plame Retardant
INORGANICS (Continued)

Zinc borate
[Zinc oxide + Boric oxide])

CHLORINATED COMPOUNDS

Chlorinated hydrocarbons

Chlorinated paraffins

Dechlorane Plus

Dispersions (Chlorinated
Organics)

Methyl pentachlorostearate

Trichloroethylene

BROMINATED COMPOUNDS

1,2-Bts8(2, 4, 6-tribromophenoxy)~
ethane

Bis(2, 4, 6-tribromophenyl)-
carbonate

1,2-Bis(tetrabromophthalimido)-
ethane

Brominated organics

Decabromobiphenyl

TABLE B-9 (Continued)

Consumptiont

5.0 x 107 kgs (75)

(total)

1.3 x 108 kgs (75)

(total)

Medicine; fireproofing textiles; fungistat and mildew inhibitor; flux in

ceraaics

High pressure lubricants; flame retardant in
cizer for polyvinyl chloride in polyethylene

Solvent for dichloramine-T; extreme pressure lubricant additive (metal-
working industry); plasticizer; binder; fire

retardant

plastics and textiles; plasti-
sealants; in detergents

Metal degreasing; extraction solvent for oils, fats, waxes; solvent dyeing;

dry cleaning; refrigeraat and heat exchange liquid; fumigant; cleaning and
drying electronic parts; diluent in paints and adhesives; textile process-
ing; chemical intermediate for pharmaceuticals and orgin!c chemicals; aero-
space operations (flushing liquid oxygen); solvent for sulfur and phosphorus

(Continued)
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TABLE B-9 (Continued)

Flane Retardant Consumptiont Use
BROMINATED COMPOUNDS
(Continued)
Decabromodiphenyl oxide Flame retardant for plastics and textiles

{Decabromodiphenyl ether]

1-(1,2-Dibromoethyl)-
3, 4—dibromocyclohexane

Hexabromobenzene .5 x 102 kgs (75) Flame retardant for plastics
(total)

Hexabromocyclodecane

Octabromodiphenyl oxide

Pentabromodiphenyl oxide

Pentabromoethylbenzene '

Pentabromotoluene ‘ Flame Retardant

Tetrabromoxylene

MIXED HALOGEN COMPOUNDS

Brominated organics
Pentabromochlorocyclohexane

MIXED HALOGEN/PHOSPHORUS
COMPOUNDS

Chlorinated mixed phosphate
Chlorinated organic phosphonate

Bis(2-chloroethyl)2-chloroethyl
phosphonate

Ethylene bls(tris(2-cyanoethyl)
phosphonium)bromide

(Continued)
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Flame Retardant

MIXED HALOGEN/PHOSPHORUS

COMPOUNDS (Continued)
Chlorinated polyphosphate

Halogenated organic diphosphate
(chloroneopentyl type)

Halogenated phosphorus compound
Halogenated organic polyphos-
phonate [Chloroethyl phos-
phonate (polymeric)]

Phosphonated chloroepoxy

Phosphoniun bromides
[bisphosphonium compounds)

3,9-Tribromoneopentoxy-2,4, 8, -
10-tetra- oxa-3,9~diphospha-
eplro(5, 5)-undecane-3, 9-dioxide
Tris(2-chloroethyl)phosphate
Tris(l-chloro-2~propyl)-
phosphate

Tris(1, 3-dichloro-2-propyl)-
phosphate

PHOSPHORUS COMPOUNDS

Bis(S5, 5~dimethyl-2-thiono-1,3, -
2-dfoxaphosphorinanyl )oxide

t-Butyl pheayl diphenyl
phosphate

Cresyl diphenyl phosphate

TABLE B-9 (Continued)

Consumptiont

9.1 x 102 kgs (75)
(total)

2.7 x 106 kgs (75)
(total)

Use

Flame retardant plasticizer

Flame retardant and secondary plasticizer

Plasticizer; extreme pressure lubricant; hydraulic fluids; gasoline addi-
tive; food packaging

(Continued)
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TABLE
Flame Retardaant Consumptiont

PHOSPHORUS COMPOUNDS
{Continued)

Diamyl anmyl phosphonate

.5 x 102 kgs (75)
(total)

Dimethyl methylphosphonate

2-Ethylhexyl diphenyl phosphate .5 x 102 kgs (75)
[Octyl diphenyl phosphate) (total)

Isopropyl tri(dioctyl
phosphate) titanate

Isopropyl tri(dioctyl
pyrophosphate)titanate

Isodecyl diphenyl phosphate

Isopropylphenyl diphenyl
phosphate

Phenyl phosphonates

Phenyl phosphonate from
sulfonyl-bisphenol

Phosphine oxides

>4.5 x 102 kgs (75)
(total)

Octyl diphenyl phosphate
Phosphonate esters
(Cyclic phosphonate)

Red phosphorus treated with
caprolactam

1.1 x 106 kgs (79)
(total)

Tributoxyethyl phosphate

B-9 (Continued)

Use

Heavy metal extraction; solvent separation; preignition additive for gaso-
line; antifoam agent; plasticizer and stabilizer; textile conditioner; anti-

static agent; low temperature hydraulic fluids

Plasticizer for vinyl films; fireproofing plastice

Plasticizer and flame retardant; hydraulic fluid for aircraft

Primary plasticizer for most resins and elastomers; floor finishes and

waxes; flame retarding agent; antifoaming agent

(Continued)
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Flame Retardant

PHOSPHORUS COMPOUNDS

(Conplnued)

Tributyl phosphate

Tricresyl phosphate

Tricresyl phosphate

Triethyl phosphate

Triisopropyl phenyl
Trioctyl phosphate

Triphenyl phosphate

Triphenyl phosphine

Trixylenyl phosphate
[Tri(dimethylphenyl)

REACTIVE ORGANICS
Alkoxide adducts of

Allyl ether of pental

dispersions

phosphate

oxide

phosphate]

TBPA

bromophenol

Allyl ether of TBBPA

Bis(dibromopropyl et
TBBPA

her) of

TABLE B-9 (Continued)

Consumptiont

2.3 x 10° xgs (79)
(total)

4.1 x 106 kgs (79)
(total)

9.1 x 102 kgs (75)
(total)

Heat exchange medium; solvent extraction of metal ions from solution of
reactor products; solvent for nitrocellulose, cellulose acetate; plasti-
cizer; pigment grinding assistant; antifoam agent; dielectric; aircraft
hydraulic fluid

Plasticizer for polyvinyl chloride, polystyrene, nitrocellulose; fire
retardant for plastics; air filter wedium; solvent mixtures; waterproofing
additive to extreme pressure lubricants; hydraulic fluid and heat exchange
medium

Solvent; plasticizer for resins, plastlcé, and gums; manufacture of
pesticides; catalyst; lacquer remover; ethylating agent; flame retardant;
intermediate for tetraethyl pyrophosphate

Solveni; antifoaming agent; plasticizer
Fire retarding agent; plasticizer for cellulose acetate and nitrocellulose;

stabilizer for cellulose derivatives; impregnating roofing paper; lacquers
and varunishes

Plasticizer

(Continued)
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TABLE

Flame Retardant Consumption
REACTIVE ORGANICS (Continued)

Bis(2-chloroethyl) vinyl
phosphonate

Bis(methyl ether) of TBBPA
Bromine-phosphorus polyol

3-Bromo-2, 2-bis(bromomethyl)
propanol

Bis{chlorendo)cyclooctadiene

Bis(chlorendo)furan

Chlorendic acid [hexachloro- >4.5 x 102 kgs (75)
endomethylene~tetrahydro- (total)

phthalic acid], (HET Acid]

Chlorendic anhydride[hexa- >4.5 x 102 kgs (75)
chloroendomethylene~tetra—- (total)
hydrophthalic anhydride) [HET

Anhydride)

Chlorine~containing polyol

Diacrylate of ethylene oxide
adduct of TBBPA

trans-2, 3-Dibromo-2-butene-
1, 4-diol

Dibromoneopentyl glycol 2.3 x 103 kgs (79)
(total)

Dibromophenol

Dibromopropanol >9.1 x 102 kgs (75)
(total)

Dibromopropyl acrylate

B-9 (Continued)

Use

FPire retardant monomer; extreme pressure lubricant; intermediate for dibutyl
and dimethyl chlorendate

Flame resistant polyester resins; hardening epoxy resins; chemical inter-
mediate; source of chlorendic acid

Flame retardant for epoxy, polyester, and polyurethane foams; intermediate
for flame retardants and pentaerythritol ethers

Intermediate in preparation of flame retardants, insecticides and
pharmaceuticals ‘

(Continued)
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Plase Retardant

REACTIVE ORGANICS
(Continued)

0,0-Diethyl~1, N, N~bis—
(2-hydroxyethyl) amtinomethyl
phosphonate

Di (polyoxyethylene) hydromethyl
phosphonate

Ethylene oxide adduct of TBBPA
Epibromohydrin
Hexabromobutene

Hexachlorocyclopentadiene

Oligomeric phosphate esters
Oligomeric phosphite
Pentabromophenol
Phosphorus—containing polyols
[diol from propylene oxide and
dibutyl acid pyrophosphate],
[bigh functionality polyol]
Tetrabromobisphenol A [TBBPA])

Tetrabromophthalic anhydride
[TBPA)

Tetrabromovinyl cyclohexene

Tetrachlorophthalic anhydride
[C6C14(C0)20)

TABLE B-9 (Continued)

Consumptiont Use
>4.5 x 102 kgas (77) Internediate in pesticides and fungicides; manufacture of chlorendic acid;
(total) fire retardant; intermediate for dyes, resins, and pharmaceuticals

FPlame retardant for plastics, paper and textiles

‘>k.5 x 102 kgs (75) Intermediate in dyes, pharmaceuticals, plasticizers and other organic

(total) materials; flame retardant in plastics and surface coatings

(Continued)
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TABLE B-9 (Continued)

Flame Retardant Consumptiont Use

REACTIVE ORGANICS
(Continued)

Tetrakis(hydroxymethyl)-
phosphonium sulfate

Tribromoneopentyl alcohol

Tribromophenol [Bromol],
{CgH2Bry0H]

Tris(dipropylene glycol)
phosphate

Vinyl bromide [CHyCHBr} 9.1 x 102 kgs (75) Flame retardiong agent for acrylic fibers
(total)

‘fAnnual Consumption 18 presented parenthetically for the most recent year avallable.
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TABLE B-10. FREE RADICAL INITIATORS AND RELATED COMPOUNDS
CONSUMPTION AND OTHER USES

Chemical
OBRGANIC INITIATORS
ALKYL PEROXIDES

aya,Bis(t-butylperoxy)
diisopropylbenzene

Bis(p-methoxybenzoyl peroxide)
t-Butyl cumyl peroxide

Di-t-butyl peroxide

Dicumyl iaeroxlde (Bis(a ,a~
dimethylbenzyl)peroxide]

2,5-Dimethyl-2, 5S-bis(t-butyl-
peroxy )hexane

2,5-Dimethyl-2, 5-bis(t-butyl-"
peroxy)hexene-3

Hydroxyheptyl peroxide

Octyl peroxide [caprylyl
peroxide]

DIACETYL PEROXIDES
Acetyl Peroxide

Acetyl benzoyl peroxide

Benzoyl peroxide (various
forms)

Consumptiont

8.0 x 106 kgs (79)

6.8 x 105 kgs (72)
(total)

Not produced commer-
cially in U.S. (75)

7.6 x 106 kgs (82)

Polymerization catalyst; resin curing;
synthesis of polyketones; iganition acce-
lerator for diesel fuel; organic
synthesis

Vulcanizing agent for natural ‘and synthe-
tic rubber; crosslinking agent for poly-
ethylene; curing agent for silicone rub-
ber; synergist for flame retardants in
polystyrene foams

Catalyst for plastics

Catalyst and tnitiator

Oxidizing agent; bleaching agent for
flour and food oils; germicide, disin-
fectaat

Oxidizer in bleaching oils, waxes and
flour; plastics initiator; kervatolytic;
acne treatment drying agent for unsatu-
rated oils; rubber vulcanization; burn-
out agent for acetate yarns; embossing of
vinyl flooring; production of cheese;
pharmaceuticals and cosmetics

(Continued)
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TABLE B-1G (Continued)

Chemical Congumptiont
DIACETYL PEROXIDES (Continued)
Bis(4-t-butyl benzoyl peroxide)
Bis(o-bromobenzoyl peroxide)
Bias(m-bromobenzoyl peroxide)
Bis(p-bromobenzoyl peroxide)
Bix(p-methoxy benzoyl peroxide)

Di-p-chlorobenzoyl peroxide

Decanoyl peroxide 2.4 x 103 kgs (82)

Dichlorobenzoyl peroxide (o and
)

Di-2,4~dichlorobenzoyl peroxide
(in various mixtures)

Diisononanoyl peroxide

Lauroyl peroxide [Didodecanoyl 1.3 x 107 kgs (82)
Peroxide}

Pelargonyl peroxide
Propionyl peroxide

DIBASIC ACID PEROXIDES

Succinic Acid Peroxide

HYDROPEROXIDES

Acetyl acetone peroxide [2,4-
pentanedione peroxide)

t-Apyl hydroperoxide

Use

Polymerization catalyst

Bleach for flour, vegetable oile, fats
and waxes; polymerization ageat for plas-
tics; curing ageat for rubber; burn-out
agent for acetate yarns; cosmetics and
pharmaceuticals; catalyst for optical and
dental castings

Polymerization initiator

Polymerization catalyst; deodorants;
antiseptics ’

(Continued)
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TABLE B-10 (Continued)

Chemical Consumptiont
HYDROPEROXIDES (Continued)
t-Butyl hydroperoxide 2.7 x 103 kgs (79)
(Sales)

t-Butyl hydroxyethyl peroxide
Cunene hydroperoxide [a,x—di-
methylbenzylhydroperoxide]

Cyclohexanone peroxide 4.5 x 102 kgs (75)

Diisopropylbenzene >4.5 x 102 kgs (75)
hydroperoxide (total)

2, 5-Dimethylhexane-2, 5-dihydro-
peroxide

p-Menthane hydroperoxide

Methyl ethyl ketone peroxide 7.2 x 106 kgs (82)
1,1,3,3-Tetramethylbutyl-2-

hydroperoxide

PEROXYCARBONATES

Bis(4-t-butylcyclohexyl)peroxy~
dicarbonate

oo-t-Butyl-o-isopropyl mono-
peroxycarbonate

oo-t-Butyl-o-2(ethylhexyl )mono-
peroxycarbonate

Di(sec-butyl)peroxydicarbonate

Di(2~ethylhexyl)peroxydicar-
bonate

Use

Intermediate for production of propylene
oxide and t-butyl alcohol; polymeriza~
tion, oxidation and sulfonation catalyst;
bleaching; deodorizing; curing ageat for
thermosets o

Production of acetone and phenol; polym-
erfzation catalyst, particularly in redox
systems

Polymerization initiator (100%)

Free radical initfator

Polyester premix initiator, also for

silicone resins

Initfiator for rubber and polymerizations;
coatings

Manufacture of acrylic resins; hardening
agent for fiberglass reinforced plastics

(Continued)
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TABLE B-10 (Continued)

Chenical Consumptiont Use
PEROXYCARBONATES (Continued)

Diisopropyl peroxydicarbonate .5 x 102 kgs (75) Polymerization initiator (100%)
(total)

Di(2-phenoxyethyl)peroxydi-
carbonate

Di(n-propyl)peroxydicarbonate 7.4 x 106 kgs (82)
(total)

PEROXYESTERS

t-Amyl perbenzoate

t-Amyl perneodecanocate

t-Amyl peroxy(2-ethylhexanoate)

t-Amyl peroxypivalate

n-Butyl-4,4-di(t-butylperoxy)
valerate

t-Butyl peroxyacetate Polymerization initiator

t-Butyl peroxybenzoate 1.6 x 106 kgs (79) Initiator; chemical intermediate
(total)

t-Butyl peroxycrotonate
t-Butyl peroxycyclohexane

t-Butyl peroxy(2-ethylhexa- Polymerization catalyst
noate)

t-Butyl peroxyisobutyrate Polymerization catalyst

t-Butyl peroxyisopropyl Inftiator, crosslinking agent
carbonate

t-Butyl peroxymaleic acid Polymerization catalyst; bleacﬁlng;
pharmaceuticals

t-Butyl peroxy-2-methyl
benzoate

t-Butyl peroxyneodecanocate

(Continued)



TABLE B-10 (Continued)

Chemical Consumptiont Use
PEROXYESTERS (Continued)
t-Butyl peroxyperphthalic acid Polywerization catalyst; oxidiziang agent

t-Butyl peroxypivalate 9.1 x 103 kgs (79) Polymerization initiator
(total)

Butyl peroxy-o-toluate

i
i
1
1
o
H

Cumyl peoxyneodecanoate

T Cumyl perpivalate
Di(t-amylperoxy)cyclohexane
Di~t-butylperoxyazelate
1,1-Di-t-butylperoxycyclohexane

N 1,1-D1(t-butylperoxy)-3,3,5-

w trimethylcyclohexane
~
N . Di-t-butyl diperoxyphthalate Polymerization catalyst
2,5-Dimethyl-2,5-bis(benzoyl- Oxidizing agent, polymerization agent
‘ preoxy)hexane

2,5-Dimethyl-2,5-bis(2-ethyl-
hexanoylperoxy)hexane

2,5-Dimethyl-2,5-d1(t-butyl- Polymerization initiator
peroxy)hexane

2,5-Dimethylhexyl-2,5-diperoxy-
2-ethylhexoate

Mixed peresters

2,4,4-Trimethylpentyl-2-peroxy-
cyclohexane carboxylate

SULFONYL ACETYL PEROXIDES

Acetyl cyclohexyl sulfonyl
peroxide

(Continued)
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TABLE B-10 (Continued)

Chemical Consumptiont Use

TERTIARY ALKYI, PERKETALS

2,2-Bis(t-butylperoxy) butane

1,1-Bie(t-butylperoxy)
cyclohexane

1,1-Bis(t-butylperoxy)3,3,5-
trimethylcyclohexane

n-Butyl-4,4-bis(t-butylperoxy)
valerate

Cyclic peroxyketals

1,1-Di(t-butylperoxy)
cyclohexane

Ethyl-3,3-bie(t-butylperoxy)
butyrate

AZO COMPOUNDS

2,2'-Azobis(2,4-dimethyl-4-
methoxyvaleronitrile)

2,2'-Azobis(2,4-dimethyl-
valeronitrile)

2,2'-Azobis-2-methylbutyro-
nitrile

2,2'-azobis(methylisobutyrate)

2,2'-Azobis(isobutyronitrile) Catalyst for plastics; blowing agent for
plastics

Azo-cyclohexane carbonitrile
2-t-Butylazo-2-cyanobutane
1-t-Butylazo-1-cyanocyclohexane
2-t-Butylazo-1-cyanocyclohexane

2-t-Butylazo-2~-cyano~4-methoxy- .
4~methylpentane

(Continued)
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Chemical
AZO COMPOUNDS (Coatinued)

2-t-Butylazo-2-cyano-4-methyl—
pentane

2-5-Butylazo-2-cyanopropane

2-t-Butylazo-2-wethoxy-4-
methylpentane

a,a~Diphenyl-g-picrylhydrazine

INORGANIC INITIATORS

Ammonium Persulfate

Ferrous Ammonium Sulfate Hexa-
hydrate

Hydrogen Peroxide

Oxygen

TABLE B-10 (Continued)

Consumptiont

6.8 x 104 kgs (72)
(total)

1.3 x 1010 kgg (82)
(total)

Use

Oxidizing ‘agent; bleaching agent; photo-
graphy; etchant for circuit boards; etch-
ing copper; electroplating; manufacture
of other persulfates; deodorizing and
bleaching oils, aniline dyes; preserving
foods; depolarizer in batteries; washing
infected yeast ’

Medicine; analytical chealstry;
metallurgy

Bleaching and deodorizing; source of
organic and inorganic peroxides; pulp and
paper industry; plasticizers; rocket
fuel; foam rubber; manufacture of glyce-
rol; antichlor; dyeing; electroplating;
antiseptic; laboratory reagent; epoxi-~
dation; hydroxylation; oxidation and
reduction; viscoaity control; refining
and cleanfng of metals; bleaching and
oxidizing agent for foods; neutralizing
agent for wine distillation; seed disin-
fectant; substitute for chlorine in water
and sewage freatment; renovating paint-
ings and engravings; cleaning metal sur-
faces; production of pesticides

Chemical intermediate; liquid fuels; to
relieve hypoxlia; copper smelting and
steel production; synthesis gas for
ammonia, methyl alcohol, acetyleae, etc.

(Continued)
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TABLE B-10 (Continued)

Chemical Consumptiont
INORGANIC INITIATORS
(Continued)

Potasstum Bisulfate

Potassium Persulfate

Sodium Metabisulfite

Sodium Persulfate

PROMOTORS /ACTIVATORS

Alkaline Ritroprusside
Chromate-Arsenious Oxide Mixes

Cobalt Naphthenate

Cobalt Octoate

6% Cobalt Octoate + 14X Potas-
slum Octoate + Triphenyl

Phosphite

Diethyl Aailine 1.2 x 106 kgs (79)
(total)

N,N-Dimethylaniline 4.5 x 106 kgs (75)
(total)

N,N-Dimethyl-p-toluidine

Ferrous Pyrophosphate

Use

Production of potassium bitartrate; flux;
fertilizers; anlsole; methyl acetate;
ethylacetate; laboratory reagent

Bleaching; oxidizing agent for dyes;
reducing agent for photography; antisep-—
tic; soap manufacture; analytical
reagent; polymerization promoter; pharama-
ceuticals; modification of starch; flour
aaturing agent; desizing of textiles

Preservative for foods; laboratory
reagent; antioxidant for pharmaceuticals;
deodorizing manure

Bleaching agent for fats, oils, fabrics,
and goaps; battery polarizers; medicine

Paint and varalsh dryer; bonding rubber,
steel and other metals

Paint dryer; whitener; catalyst

Organic synthesis of pharmaceuticals;
dyestuff intermediate

Dyes; intermediates; solvents; manufac-
ture of vanillin; stabilizer (acid accep-
tor); hardener for fiberglass resins;
reagent; activator for polyester

(Continued)



Chemical Consumptiont

PROMOTORS /ACTIVATOR (Continued)

Ferrous Sulfate

Ferrous Sulfide

T O U AU N

Hydrazine >4.5 x 102 kgs (75)
(total)
i
;
)
! .
; Hydroquinone 7.7 x 106 kgs (75)
. w (total)
. ~4
(o)}
} . Hydroxylamine
'ﬂé Lauryl Mercaptide >1.4 x 103 kgs (75)
B (total)
i
. f 2-Mercaptobenzothiazole + 2.7 x 106 kgs (77)
.’i (total)

Cupric Chloride

TABLE B-10 (Continued)

Use

Iron oxide pigment; other iron salts;
ferrites; water and sewage treatment;
catalyst for ammonia; fertilizer; feed
additive; flour enrichment

Rocket propellant; agricultural chemi-
cals; drugs; polymerization catalyst;
blowing agent;'ahort-stopping agent;
Spandex fibers; antioxidants; plating
metals on glass and plastic; fuel cells;
solder fluxes; scavenger for gases (40%);
explosives; photographic developers; cor-
rosion inhibitors; ofl well drilling in
soils; buoyancy agent; diving equipment;
textiles

Photographic developer; dye fntermediate;
medicine; antioxidant; inhibitor; stabi-
lizer in paints and varnishes; motor
fuels and oils; antioxidant for fats and
oils; polymerization inhibitor; phosphate
determination; bleaching of skin
blemishes

Reducing agent; organic synthesis

Manufacture of rubber and plastics;
pharmaceuticals; insecticides and fungi-
cides; nonionic detergent; polymerization
regulation; complexing agent; removal of
metals from wastes

Vulcanfzation accelerator for rubber;
tire treads; fungicide; corrosion inhi-
bitor for cutting oils and petroleum
products; extreme pressure additive in
greases.

(Continued)
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Chemical
PROMOTORS/ACTIVATOR (Continued)

2,4~Pentanedione {Acetylace-
tone]

Pyrogallol

Sodium Formaldehyde Sulfoxylate

Sodium Hydrosulfite. (sodium
dithionite)

Sodium Hyposulfite

Sodium Sulfide

Sodium Thiosulfate

Sugar [dextrose), [glucose)

TABLE B-10 (Continued)

Consumptiont

9.1 x 102 kgs (75)
(total)

>9.1 x 102 kgs (75)
(total)

Solvent for cellulose acetate; intermedi-
ate; metal chelates; paint dryers; lubri-
cant additives; pesticide; colorant
intermediate; crosslinking agent’

Protective colloid for metallics; photo-
graphy; dyes; fntermediates; synthetic
drugs; medicine; process engraving; labo-
ratory reagent; gas analysis; reducing
agent; antioxidant for lubricating olils

Stripping and discharge agent for tex-
tiles; bleaching agent for wolasses and
soap

Vat dying of fibers and textiles; strip-
ping agent for dyes; reagent; bleaching
sugar, soap, oll, minerals; oxygen
scavenger for synthetic rubbers

Organic chemicals, dyes; fatermediates;
rayon; leather depllatory; paper pulp;
solvent for gold; sulfiding oxidized lead
and copper ores preparatory to flotation;
sheep dips; photographic reagents;
engraving and lithography; analytical
reagent

Photography; chrome tanning; removing
chlorine in bleaching and paper making;
extraction of silver from ores; dechlori-
nation of water, mordant; reagent; wedi-
cine; bleach; reducing agent in dying;
sequestrant in foods

Confectionery; infant foods; medicines;

brewing and wine making; intermediate;
carmel coloring; baking and canning

(Continued)
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Chemical

PROMOTORS /ACTIVATOR (Continued)

Thioglycolic Acid

Vanadyl Acetyl Acetone

Versene Iron
INHIBITORS

Benzaldehyde

p-Benzoquinone

p-t-Butyl Catechol

Catechol

Chloroantl

Copper

TABLE B-10 (Continued)

Consumptiont

>6.5 x 103 kgs (79)
(total)

4.3 x 10 kgs (75)
(total)

>4.5 x 102 kgs (75)
(total)

4.5 x 102 kgs (75)

(total)

2.2 x 10% kgs (75)
(total)

Use

Reagent for iron, wmolybdenuw, silver and
tin; manufacture of thioglycolates; per-~
manent wave solutions and dipilatories;
vinyl stabilizer; manufacture of pharma-
ceuticals; permanent creases in textiles;
microorganism growth media; chelating
agent

Chemical fntermediate for dyes, flavor-
ings, perfumes, aromatic alcohols; sol-
vent for oils, reeins, cellulose ethers,
cellulose acetate and nitrate; flavoring
compounds; synthetic perfumes; wmanufac-
ture of cinnamic acid, benzoic acid;
pharmaceuticals; photographic chemicals;
bee repellant in honey harvesting

Manufacture of dyes and hydroquinone;
fungicide; polymerization fnhibitor for
polyesters; photographic chemical; tan-
ning hides; rubber accelerator; pH deter-
minations; making gelatin insoluble;
strengthening animal fibers; reagent

Inhibitors for styrene-butadiene and
other olefins

Antioxidant fn rubber, chemicals, and
dyes; cosmetics and pharmaceuticals;
photographic developer

Brass and bronze production (43%); elec~-
trical wiring (40%); plumbing and heat-
ing (6X); roofing and construction (42);
machinery(12); other (1%); electroplat-
ing; insecticide; catalyst; antifouling
paints; coins

(Continued)
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Chemical
INHIBITORS (Continued)
2,5 Dichlorobeazoquinone
2,6-Dichlorobenzoquinone
a-Dinitrobenzene
Diphenylamine
2, 5-Diphenyl-p-benzoquinone
Perric Salts
Furfurylidene malonitrile

Hydroquinone [see Promotors/
Activators])

1, 4-Naphthalenediol

Naphthoquinone

Nitrites

p-Nitrotoluene

Oxygen (03) [see Inorganic
Initiators)

Phenylanthraquinone

N-Phenyl-8-naphthylamine

TABLE B-10 (Continued)

Cousumptiont

Not produced in U.S.

>4.5 x 102 kga (75) _

(total)

7.3 x 103 kgs (75)
(total)

Use

Polymerization inhibitor

Polymerization regulator for rubber and
polyester resins; synthesis of dyes and
pharmaceuticals; fungicide, algicide

Explosives; intermediate for dyes and
other chemicals

Rubber antioxidant; lubricant; inhibitor;
electrical insulating enamels; vulcaniza-
tion acceleration; component of rocket
fuels; surgical plasters; tin electro-
plating baths; dyes; chemical intermedi-
ate; catalyst

(Continued)



Chemical

INHIBITORS (Continued)

Picric Acid

Primary and Secondary Amines

Pyridine

Pyrogallol {see Promotors/
Activators}

08s

Quinone

Sulfur

Trinitrotoluene

TABLE B-10 (Continued)

Consuzptiont

4.5 x 102 kgs (75)
(total)

6.8 x 106 kgs (75)
(total)

Use

Explosives; leathers; electric batteries;
etching copper; manufacture of colored
glass; textile mordant; rocket fuel;
photographic emulsions; manufacture of
plcramic acid and chloropicrin; dye;
intermediate for metal picrates

Solvent in drug manufacture; intermediate
for pharmaceuticals and piperdine; inter-
mediate for textile waterproofing com~-
pounds; flavoring; denaturing alcohol;
antifreeze mixtures; fungicides; rubber
manufacture

Sulfuric acid manufacture; pulp and paper
manufacture; carbon disulfide; rubber
vulcanization; dyes and chemicals; phar~
maceuticals; explosives; ifnsecticides;
rodent repellants; soil conditioning
fungicide; coating for controlled release
fertilizers; nucleating agent for photo~
graphic fila; cement sealant; road paving
compositions; bleaching wood pulp, straw,
wool and silk

Explogives; intermediate for dyestuffs’
and photographic chemicals

tAnnual Consumption is presented parenthetically for the most recent year available.
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Heat Stabilizer

METAL COMPOUNDS

BARIUM

Barium

benzoate

{Ba(CyHs502)7*2H50]

Barium
Barium
Barium

Barium

Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium
Barium

Barium

bis(4-nonylphenoxide)
caprate
caprylate

carbonate [BaC0j)

2~ethylhexanoate

laurate [Ba(C)2H2302)2]
myristate [Ba(C)4H2702)2]
naphthenate

nonylphenate

oleate

phenate

phenoxide

ricinoleate

silicate [BaSi03)

stearate [Ba(C)gH3502)21

TABLE B-11. HEAT STABILIZERS
CONSUMPTION AND OTHER USES

Counsumptiont

2.7 x 107 kgs (75)
(total)

Use

Treatment of brines in chlorine-alkali cells to remove
sulfates; rodenticide; barium salts; ceramic flux;
optical glass; case-hardening baths; ferrites; in radia-
tion resistaat glass for color television tubes; photo-
graphic paper coating; analytical reagent; antiscumming
agent in brick and clay products

Waterproofing agent; lubricant in metal-working, plas-

tics, and rubber; wax compounding; preparation of
greases; heat and light stabilizer in plastics

(Continued)
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Heat Stabilizer
CADMIUM

Cadnium benzoate
[Cd(C7H502)2' 2H0)

Cadmium caprate

Cadmium caprylate

Cadmium 2-ethylhexanoate
Cadmium laurate

Cadmium lauryl mercaptide
Cadmium myristate

Cadaium naphthenate
Cadmium oleate

Cadoium phenate

Cadmium phosphite

Cadmium ricinoleate
[C4(CH3(CH )5 CHOHCH)CH: CH(CH 5) 7C03) ]

Cadafum stearate
CALCIUM

Calcium benzoate
[CB(C7H502)2' 3H50]

Calcium caprate
Calcium 2-ethylhexanoate

Calciun laurate
[€a(Cy2H2302)2°H20)

Calcium naphthenate

TABLE B-11 (Continued)

Consumpt iont

Uge

Heat and light stabilizer for PVC

Lubricant and stabilizer for plastics

Waterproofing compositions; adhesives; dryers; wood
fillers; grafting waxes; cements; varnishes; color lakes

(Continued)
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TABLE B-11

Heat Stabilizer Consumptiont
CALCIUM (Continued)
Calcium oleate {Ca(C}gH3302)2]
Calcium phenoxide [Ca(OCgHs5)2]

Calcium ricinoleate
{Ca(CH 3(CH ) SCHOHCHCHCH(CH 2 )7C02)3 )

Calcium stearate [Ca(CygH3502)2)

MAGNESIUM
Magnesium 2-ethylhexanoate

Magnesium laurate
(g(Cy 212307 )2 *2H,0}

Magnesium phenoxide

Magnesium salicylate

[Mg(C7H503)2°4H20)

Magnesium stearate 1.8 x 106 kgs (75)
[Mg(C1gH3502)21) (total)

MANGANESE

Manganese carbonate [MnCO3]

Manganese oxide, hydroxide {Mn304])

(Continued)

Greases and lubricants; stabilizer for PVC

Water repellent; flatting agent in paints; lubricant in
making tablets; emulsions; cements; wax crayons; stabi-
lizer in vinyl resins; anticaking agent in foods;
cosmetics

Medicine

Dusting powder; lubricant in waking pharmaceutical tab-

lets; dryer in paints and varnishes; flatting agent; ia

medicines; stabilizer and lubricant in plastics; emulsi-
fying agent in cosmetics; in foods as anticaking agent,

binder and emulsifier

Manufacture of manganese salts; medicine; dryer for
varnishes

Medicine; textile printing; analytical chemistry; cata-
lyst in manufacture- of allyl alcohol; ceramics; paints;
colored glass; bleaching tallow; animal feeds; ferti-
lizers; food additives and dietary supplements

(Continued)
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TABLE B-11 (Continued)

Heat Stabilizer Consumptiont
POTASSTUM

Potassifum benzoate
{KC7H502°3H20)

Potassium laurate {KOOCC),Hj3]

Potassium naphthenate

Potassium oleate [C}jH33C00K])

Potassium salicylate [KC7Hg03]

Potassiua stearate [KC)gH3502]

sop1u

Sodtun benzoate [CgHsCOONa] " 4.3 x 106 kgs (75)

(total)

Sodium borate [NaB407°10H50]

Sodium carbonate [NajCO3]

Sodium laurate
Sodium phosphate [Na3P04°10H50)
Sodium phosphite [2NaH,P03°5H,0)

Sodium salicylate [HOCgH4COONa]

Sodiun stearate [NaOOCCj7H3s]

Use

Emulgifying agent; base for liquid soaps and shampoos

. Dryers; emulsifying agents

Textile soaps; emulsifying ageat

Bage for téxtile softeners

Food preservative; antiseptic; medicine; tobacco; phar-
maceutical preparations; intermediate for manufacture of
dyes; rust and mildew inhibitor

Heat resietant glasa; porcelain enamel; starch and adhe-
sives; detergents; herbicides; fertilizers; rust inhib-
itors; pharmaceuticale; leather; photography; bleaches;
paint; boron compounds; flux for smelting; antifreeze;
adhesives; insulation materials; laboratory reagent

Medicine; photography; cleaning and boller compounds; pH
coantrol of water; food additive ;

Medicine; antidote in kercuric chloride poisoning

Medicine; production of salicylic acid; preservative for
paste, mucilage, glue and hides

Waterproofiang and gelling agent; toothpaste and cosmet=
ics; stabilizer in paints

(Continued)
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TABLE B-11 (Continued)

Heat Stabilizer Consumptiont
STRONTIUM

Strontium 2-ethylhexanoate -

Strontium laurate

Strontium naphthenate

Strontium stearate

ZINC

Zinc

Zinc

Zinc

Zinc

benzoate [Zn(C3H50;)2)
caprate
caprylate [Zn(CgH)s02)37]

2-ethylhexanoate [Zinc octoate],

[20(00CCH(CoH5)CsHg)7)

Zinc

Zinc

Zinc

Zinc

Zinc

Ziac

laurate [Zn(CyoH3302)21]

naphthenate

octoate [see Zinc caprylate]

oleate {Zn(C)gH3702)3]

‘phenate

stearate {Zn(C)gH3502)2]

vse

Grease and wax compounding

Fungicide

Catalyst

Paints; varnishes; rubber compounding (softener and
activator)

Dryer and wetting agent in paints, varnishes, and
resins; insecticide, funglcide, and mildew preventative;
wood pregervative; waterproofing textiles; insulating
materials

Paint, resin and varnish dryer

Coswetics, lacquers, plastics, powder metallurgy; lubri-
cant; mold-release agent; filler; antifoamer; heat and
light stabilizer; medicine (dermatitis); tablet manufac-—
ture; dietary supplement

‘ (Continued)
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TABLE B-11 (Continued)

Heat Stabilizer Consumptiont

OTHER METAL STABILIZERS

Alumium stearate [A1(C)gH3502)3]

Barium cadmium laurate
Barium cadmium stearate

Lithium stearate [LiCygH3502)

TIN

Dibutyltin bis(n-butyl maleate)
[{C4Hg)2Sn(00CCH: CHCOOC4Hg )2 ]

Dibutyltin S,S-bie(isooctyl thioglyco-
late) [(C4Hg)2Su(SCHC00CgH17)2],
{Dibutyltin bis(isooctyl mercapto-
acetate)]

Dibutyltin bis(lauryl mercaptide)
[(C4Hg)28n(SC) zH25)2)

Dibutyltin bis(n-octyl maleate)
{(C4H9)2Sn(0OCCH: CHCOOCgH) 7) 5]

Dibutyltin diacetate >4.5 x 102 kgs (75)
{(C4Hg)2Sn(CaH302)7)

Dibutyltin dicaprylate [Dibutyltia
dioctoate])

Dibutyltin dilaurate
((C4Ng)25n(00CC) 1H23)21],
[Dibutyl tin laurate)

Paint and varnish dryer; greases; waterproofing agent;
cement additive; lubricants; cutting compounds; flatting
agent; cosmetics and pharwmaceuticals; additive for
chewing gums

Cosmetics; plastics; waxes; greases; lubricant in powder
metallurgy; corrosion inhibitor in petroleum; flatting
agent in varnishee and lacquers; high-temperature
lubricant

Stabilizer for chlorinated organics; catalyst in conden-
sation reactions

Catalyst for silicone curing; polyether foams

Stabilizer for vinyl resins, lacquers, elastbmers; cata-
lyst for urethane and silicones; anthelmintic (chicken
tapevorms)

(Continued)
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Reat Stabilizer
TIN (Continued)
Dibutyltin laurate-maleate
Dibutyltin maleate
HA(C4Hg)25n00CCH: CHCOO) )
n=1to3

Dibutyltin B-mercaptopropionate

Dibutyltin octoate [see Dibutyltin
caprylate]

Dibutyltin succinate
Dibutyltin sulfide [(C4Hg)2Sn:S}
Dimethyltin bis(isooctyl mercaptoacetate)

Dimethyltin bis(B-alkanonyl oxyethyl
mercaptide)

Dimethyltin bis(dibutyl dithfiocarbamate)
Di-n-octyltin §,8-bis(isooctyl
thioglycolate) [Di-n—octyltin S,S-bis-
(1sooctyl mercaptoacetate)]
Di-n-octyltin bis(2-ethylhexyl maleate)

Di-n-octyltin dilaurate

Di-n-octyltin B-mercaptoproplonate
[Di-n~octyltin thiodiproplonate]

Di-n-octyltin maleate
Di-n-octyltin maleate polymer

(Maleoxyldioxy)bis(dibutyl(lauroyloxy)
tin)

TABLE B-11

Consuaptiont

(Continued)

Use

Stabilizer for polyvinyl chloride réslns; condensation

catalyst

Vinyl stabilizer; antioxidant; lubricating additive

Heat atabilizer for PW food packaging

(Continued)
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Heat Stabilizer
TIN (Continued)

Thiabis(monobutyltin sulfide)
[S(sSn(S)C4sHg)2])

Thiabismonomethyltin bis(8-alkanoyloxy-
ethylmercaptide)

LEAD

Basic lead carbonate
[2PbCO3°Pb(0H)2], [White Lead)

Basic lead chlorosilicate [47% S10; +
3% c1)

Basic lead silicate
(3Pb0°2510; *2H0)

Basic lead silicatesulfate [undisclosed
complex, 24X $109 + 60X S03}

Basic lead sulfate

Basic lead sulfate phthalate

.Dibasic lead phosphate [PbHPO4)

Dibasic lead phosphite
[2PbO*PLHPO3 "1 /2H30)

Dibasic lead phthalate
[2PbO - Pb(00C)2C6HS *1/2H30]

Dibasic lead stearate
[2Pb0-Pb(C) 7H35C00), ]

Lead 2-butenedioic acid [Lectro 78)

Lead carbonate [PbCO3]

TABLE B-11 (Continued)

Congumptiont

1.4 x 10° kge (75)
{(total)

Use

Industrial paint pigment; putty; ceramic glazes

Viayl electrical insulation and tape

Pigment in industrial paints

Paints; ceramics; pigments

Imparting heat resistance and pearlescence to polysty-
rene and casein plastics

Heat and light stabilizer for vinyl plastics and chlori-
nated paraffins; ultraviolet screening and antioxidant
for paints and plastics .

Heat and light stabtlizer for vianyls

Industrial paint pigment; processing parchment; cements;
putty; ceramics; lead carbonate paper

(Continued)
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TABLE B-11 (Continued)

Heat Stabilizer Consumptiont
LEAD (Continued)
Lead chlorosilicate {Lectro 60]

Lead chlorosilicate sulfate complex
[Lectro 80)

Lead-2-ethylhexanoate
[Pb(CyH) 5C00)2)

Lead naphthenate 1.8 x 103 kgs (75)
(total)

Lead salicylate [(Pb(OOC(OH)CgHs )2}

Lead silicate sulfate

Lead stearate [see Normal Lead Stearate]

Lead sulfate [PbSO4])

Litharge {PbO]

Monobasic lead sulfate [PbO-PbSO4)

Normal lead orthosilicate [510;
35-45%), [PbS103])

Normal lead stearate
{Pb(C) 7H35C00)7)

Tetrabasic lead fumarate
[4PbO“PH(00C)CoH7 - 2H0)

Tetrabasic lead sulfate
[4PbO-PbSO4 *H20]

Use

Vinyl electrical fnsulation and tapes

Curing agent for silicone paints and insulating
varnishes

Paint and varnish dryer; wood preservative; insecticide;
catalyst for reaction between unsaturated fatty acids
and sulfates in the presence of afr; lube oil additive

Stabilizer and costabilizer for flooring

Storage batteries; paint pigments

Storage batteries; ceramic cements and fluxes; pottery
and glazes; glass; chromfum pigments; oil refining;
varnishes, palnts, enamels, ink, linoleum, fnsecticides;
cement; acid-resisting compositions; matchhead composi-
tions; other lead compounds; rubber accelerator

Painte; ceramics; pilgments

Ceramics; fireproofing fabrics

Varnish and lacquer dryer; high pressure lubricants;
lubricant in extrusion processes; stabilizer for vinyl
polymers; corrosion inhibitor for petroleum; component

of greases, waxes and paints

Heat stabilizer for plastisols, phonograph records, and
electrical insulation

(Continued)
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Heat Stabilizer
LEAD (Continued)

Tribasic lead maleate
[3PbO-Pb(00C)2C2H *1/2H20]

Tribastc lead sulfate
{3PbO-PbSO4 *H20]

ANTIMONY MERCAPTIDES

Antimony thioglycolate

Antimony S,5°',8"~-tris(isooctyl mercapto-
acetate) [Sb(SCHCO0CgH)7)3]

Antimony tris(lauryl mercaptide)
{Sb(5Cy2H25)3)

MISCELLANEOUS
2-Aninocrotonic acid

Benzoguananine
(CeHs5CaN3(NH2)2 ]

Dicyandiamide [NH2C(NH)(NHCN)}

Dipentaerythritol
{ (CH20H)3CCH20CH,C(CHa0H)3 }

Diphenylthiourea [Thiocarbanilide],
[CS(NHCgH5)2)

TABLE B-11 (Continued)

Consumptiont

3.4 x 10% kgs (75)
(total refinery
production)

Use

Highly basic stabtlizer for vinyls

‘' Heat stabilizer for electrical and other vinyl compounds

Thermogetting resins, resin modifiers; chemical interme-
diate for pesticides, pharmaceuticals and dyestuffs

57% jewelry and arts; 27X industrial applications; 15%
dietary applications; 6X investment products; ferti-
1lizers; aitrocellulose stabilizer; organic synthesis;
especially for melamine, barbituric acid and guanidine
salts; pharmaceutical products; dyestuffs; explosives;
retarding rancidity in fats and oils; fireproofing com
pounds; case~hardening preparations; cleaning compounds;
soldering compounds; accelerator; thinner for oil-well
drilling muds; stabilizer in detergent compositions;
wodifier for starch products; catalyst for epoxy resins

Paints and coatings
Internediates; dyes; vulcanization accelerator; synthe~

tic organic pharmaceuticals; flotation agent; acid
inhibitor

(Continued)
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TABLE B-11 (Continued) {

Heat Stabilizer . Consumptiont
MISCELLANEOUS (Continued)

Glycerol

Pentaerythritol [C(CHy0H),]

a-Penylindole

Sorbitol [CgHg(OH)g)

Thiolauric anhydride

Trimethyolethane [CH3C(CH20H)1]

Trimethylolpropane
[Czﬂsc(CH20H)3]

Use

Alkyd resins; explosives; ester gums; pharmaceuticals;
perfumery; plasticizer for regenerated cellulose; cos-
metics; foodstuffs; conditioning tobacco; liqueurs; sol-
vent; printer's ink rolls; polyurethane polyols; emulsi-
fying agent; rubber stamp and copying inks; binder for
cements and mixes; paper coatings and finishes; special
soaps; lubricant and softener; bacteriostat; penetrant;
hydraulic fluid; humectant

Alkyd resins; rosin and tall oil esters; special var-
nishes; pharmaceuticals; plasticizers; insecticides;
synthetic lubricants; explosives; paint swelling agents

Ascorbic acid fermentation; cosmetic creams and lotions,
toothpaste, tobacco, gelatin; bodying agent for paper,
textiles, and liquid pharwaceuticals; softener for
candy; sugar crystallization inhibitor; surfactants;
urethane resins and rigid foams; plasticizer; stabilizer
for vinyl resins; varnishes and lacquers; food additive

Conditioning ageat; manufacture of varnishes, alkyd and
polyester resins; synthetic drying oils

Conditioning agent; manufacture of varnishes, alkyd
resins; synthetic drying oils; urethane foams and coat-
ings; silicone lube oils; lactone plasticizers; textile
finishes; surfactants; epoxidation products

tAnnual Consumption is presented parenthetically for the most recent year available.
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TABLE B-12. LUBRICANTS AND OTHER PROCESSING AIDS
CONSUMPTION AND OTHER USES

Lubricant/Processing Atd Congusptiont Uge

FATTY ACIDS AND ALCOHOLS

Behenic acid Cosmetics; waxes, plasticizers; chemicals; stabilizers

Oleic acid Soap base; manufacture of oleates; ointments; cosmetics;
polishing compounds; lubricants; ore flotation; iatermediate;
surface coating; food-grade additives

Palpityl alcohol Perfumery; emulsifier; emollient; foam stabilizer for deter-
’ gents; face creams, lotions, lipsticks, and toilet prepara-
tions; chemical intermediate; detergents; pharmaceuticals;
cosmetics; base for making sulfonated fatty alcohols; to
retard evaporation of water when sprayed as a film on
reservoirs or sprayed on growing plants

Stearic acid 4.3 x 107 kgs (75) Chemicals, especially stearates and stearate dryera; lubri-
(total) cants; soaps; pharmaceuticals and cosmetics; accelerator
“activator, dispersing agent, and softener in rubber com-—
pounds; shoe and metal polishes; food packaging; impregnating
plaster of paris; candles; release agent fn baking goods and
confectionaries

Stearyl alcohol Perfumery; cosmetics; interwmedfate; surface active agent;
lubricants; resins

AMIDES
Behenamide

Erucamide Foam stabilizer; solveat for waxes and vesins; emulsions;
antiblocking agent for polyethylene

Ethylene bisstearamide
Ethylene hydroxystearamide

12-Hydroxy -N-(2-hydroxyethyl)
stearamide

Methylene bisstearamide

(Continued)
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TABLE B-12

Lubricant/Processing Aid Consumptiont

AMIDES (Contiaued)

Oleamide

Saturated fatty amide
Stearaamide
Stearoguanamine

ESTERS
Acetylated partial esters

12-Acetyloxy-9-octodecenoic
acid, butyl ester

Alkoxylated fatty acld esters

Butyl stearate

Castor oil

Cetyl palmitate

R T I

(Continued) i

Use

Slip agent for extrusion of polyethylene; wax additive; ink
addicive

Corrosion {nhibitor in oil wells

Ingredient of polishes; special lubricants, and coatings;
lubricant for metals and in textile and molding industries;
in wax polishes as dye solvent; plasticizer for lawminated
fiber products, rubber hydrochloride, chlorinated rubber, and
cable lacquers; carbon paper and inks; emollient in cosmetic
and pharmaceutical products; lipaticks; damp-proofer for
concrete; flavoring

Plasticizer in lacquers and nitrocellulose; production of
dibasic acide; lipsticks; polyurethane coatings, elastomers
and adhesives; fatty aclds; surface active agents; hydraulic
fluids; pharmaceuticals; fndustrial lubricant; electrical
insulating compounds; manufacture of Turkey Red oil; source
of sebacic acid and ricinoleates; medicine

Base for ofntments, cerates and emulsions; wanufacture of
candles, soaps, etc.

(Continued)
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TABLE B-12 (Continued)

Lubricant/Processing Aid Consumptiont

ESTERS (Continued)

Diethylene glycol monostearate

Diethylene glycol oleate

Diethylene glycol ricinoleate
Bthylene glycol distearate
Ethylene glycol monostearate
Ethyl stearate

Glycerol monooleate

Glycerol monoricinoleate

Glycerol-mono-~12-hydroxy-
gtearate

Glycerol monostearate

Glycerol trioleate

Glycerol tris(l2-hydroxy-
stearate)

Use

Emulsifier and thickener in cosmetics; mold release lubricant
for die casting; temporary binder for ceramics and grinding
wheels

Emulsifying agent for fluid water-in-oil emulsions for the
manufacture of furniture and automobile polish; water-
emulsion paints; agricultural aprays

Plasticizer for high polymers and elastomers

Foods, pharmaceuticals, and cosmetice; rust-preventive oils;
textile finishing; vinyl light stabilizers; odorless base
paints; flavoring

Non-drying emulsifying ageat; solveat; plasticizer; in
polishes, in cosmetics, in textile, paper, and leather
processing; low temperature lubricant; stabilizer for latex
paints

Thickening and emulsifying agent for margarine; shortenings .
and other food products; flavoring; emulsifying agent for
oils, waxes and gsolvents; protective coating for hygroscopic
powders; cosmetics; opacifier; detacifier; resin lubricant

Used in making hydroxystearic acid; lubricants; heavy metal
gsoaps; waxes; plasticizers; cosmetica; chemical intermediate

(Continued)
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Lubricant/Processing Aid

ESTERS (Continued)

Guanidine stearate

Hardened vegetable oils
Hydrogenated castor oil [eee
Glycerol tris(l2-hydroxy-
stearate)}

Hydrogenated vegetable ofil

Methyl 12-hydroxystearate

Methyl stearate

Montan esters
Octyl stearate
Pentaerythritol tetrastearate

Polyoxyethylene glycol mono-
stearate

Sorbitan triocleate

Stearyl stearate

Sulfonated castor oil [Turkey
Red 011)

Triglyceryl 12-hydroxystearate
Triglyceryl palmitate

Triglyceryl stearate

TABLE B-12 (Continued)

Use

Adhesives; foks; cosmetics; greases
Intermediate for stearic acid detergents, emulsifiers,

vetting agents, stabilizers, resins, lubricants, plasticizers
and textiles; blochemical and medical research

Polishes; coatings; textile finishes
Olntments; emulsifier; surfactant; food additive

4
Emulsifiers and stabilizere in foods, cosmetics, drugs,
textiles, plastics; agricultural chemicals .

Textiles; leather; manufacture of soaps; alizarin dye assis-
tant; paper coatings

(Continued)
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Lubricant/Processing Ald

METALLIC SOAPS

Aluninum stearate
Barium stearate
Cadmium stearate
Calcium oleate
Calcium ricinoleate

Calcium stearate

Lead oleate

Lead stearate [Dibasic lead
stearate]

Lithium stearate

Magnesium oleate

Magnesium stearate

TABLE B-12 (Continued)

Consumptiont

Paint and varnish dryer; greases; waterproofing agent; cement
additive; lubricants; cutting compounds; flatting agent;
cosmetics and pharmaceuticals; additive for chewing gum

Waterproofing agent; lubricant in metal working, plastics and
rubber; wax compounding; preparation of greases; heat and
1light stabilizer in plastics

Lubricant and stabilizer in plastics

Greases and lubricants; stabilizer for polyvinyl chloride

Water repellent; flatting agent in painte; lubricant for
nmaking tablets; emulsions; cements; wax crayons; stabilizers
for vinyl resins; anticaking agent in foods; cosmetics

Varnishes; lacquers; paint dryer; high pressure lubricants

Varnish and lacquer dryer; high—pressure lubricants; lubri-
cant in extrusfon processes; stabilizer for vinyl polymers;
corrosion inhibitor for petroleum; component of greases,
waxes and paints

Cosmetics; plastics; waxes; greases; lubricant in powder
metallurgy; corrosion inhibitor in petroleum; flatting agent
in varnishes and lacquers; high-temperature lubricant

Varnish dryers; in dry cleaning solvents (to prevent spon-—
taneous ignition); emulsifying agent; lubricant for
plasticizers

Dusting powder; lubricant in making tablets; dryer in paints
and varnishes; flatting agent; in medicines; stabilizer and
lubricant for plastics; emulsifying agent in cosmetics; in
foods as anticaking agent, bfnder, emulsifier

(Continued)
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Lubricant/Processing Ald

METALLIC SOAPS (Continued)
Potassium astearate

Sodium dioctyl sulfosuccinate
[Dloctyl sodium sulfosuccinate)

Sodium stearate

Stannous octoate

Staanous ricinoleate
Stannous stearate
Zinc oleate

Zinc stearate

NATURAL WAXES

Carnauba wax

Castorwax

Dammar wax

TABLE B-12 (Continued)

Consumptiont

Uge

Bagse for textile softeners

FPood additive (processing aid for sugar and stabilizer for
hydrophilic colloids); wetting agent; dispersant; emulsifier

Waterproofing and gelling agent; toothpaste and cosmetics;
stabilizer in plastics

Polymerization catalyst for urethane foams; lubricant;
addition agent; stabilizer for transformer oils

Paints, resins and varnishes .(dryer)

Cosmetics; lacquers; plastics; powder metallurgy; lubricant;
mold-releage agent; filler; antifoamer; heat and light
stabilizer; medicine (dermatitis); tablet manufacture;
dietary supplement

Shoe polishes; leather finishes; varnishes; electric insulat-
iag compositions; furniture and floor polishes; carbon paper;
wvaterproofing; to prevent sun-checking of rubber and plastics
products; confectionery

Potting compounds, greases, sealants and impregnating compo-
sitions; wax blends where increase in grease and solvent
resistance, hardness and melting point is desired; blending
agent and viscosity reducer in hot melts; direct application
to paper for resistance to molsture and fat

Colorless and overprint varnishes; cellulosic lacquers; alkyd
baking enamels; paper and textile coatings

(Continued)
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TABLE B-12 (Continued)

Lubricant /Processing Ald Consumptiont

NATURAL WAXES (Continued)

Spermaceti wax

PETROLEUM-BASED WAXES

Candililla wax

Ceresin wax

Microcrystalline wax

Paraffin wax

POLYMERIC LUBRICANTS

Carboxymethyl cellulose

Use

Base for ointments, cerates and emulsions; manufacture of
candles, soaps, cosmetics, laundry wax; finishing and
lustering linens -

Leather dressing; polishes; cements; varnishes; candles;
electric ingsulating compositions; sealing wax; waterproofing
and ingect-proofing containers; paint removers; dentlstry;
rubber and rubber substitutes; paper sizes; stiffener for
soft waxes )

Candles; sizing; bottles for hydrofluoric acid; electrical
insulation; shoe and leather polishes; impregnating and
pregserving agent; lubricating compounds; wood filler; floor
polishes; antifouling paints; waxed papers; cosmetics; ofnt~-
menta; matrix compositions; waterproofing textile fabrics

Candles; paper coating; protective sealant for food products,
beverages, etc.; glass-cleaning preparations; hot-melt carpet
backing; bilodegradable mulch; impregnating matches; lubri-
cants; crayons; surgery; stoppers for acid bottles; electri-
cal insulation; floor polishes; cosmetics; photography; anti-
frothing agent in sugar refining; packing tobacco products;
protecting rubber products from sun—cracking; chewing gum
basge .

Detergents, soaps, and food products as thickener, suspending
agent, and emulsion stabilizer; textile manufacturing; coat-~
ing paper and paperboard to lower porosity; drilling muds;
emulsion paints; protective colloid; pharmaceuticals;
cosmetics

(Continued)
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TABLE B-12

Lubricant/Processing Aid Consumption

POLYMERIC LUBRICANTS
(Continued)

Celluloge acetate lacquers

Nylon

Polyethylene wax

Polypropylene wax
Polytetrafluoroethylene wax
Polyvinyl acetate
Polyvinyl alcohol

Silicone grease [see Silicone
011)

Silicone oil

POLYMER FILMS AND SHEETS

Cellophane

Cellulose acetate

(Continued)

Use

lacquers; protective coating solutions; photographic film;
acetate fiber; transparent sheeting; thermoplastic molding
composition; cigarette filters; magnetic tapes; osmotic cell
meabrane

Many different products, see IPPEU Chapters 10 and 10a

Mold release ageat for rubber and plastics; paper and con-
tainer coatings; liquid polishes and textile finishing agents

Many different products, see IPPEU Chapters 10 and 10a

Many different products, see IPPEU Chapters 10 and 10Ca

Adhesives; lubricants; protective coatings; coolant; mold-
release agent; dielectric fluid; heat transfer; wetting agent
and surfactant; foam stabilizer in polyurethanes; diffusion
pumps; antifoaming agent for liquids; textile finishes; water
repellent ; weatherproofing concrete

Wrapper or protective packing for fabricated articles and
industrial applications

Acetate fibers; lacquers; protective coating solutions;
photographic fila; transparent sheeting; thermoplastic

molding composition; cigarette filters; magnetic tape;

osmotic cell membrane

(Continued)



TABLE B-12 (Continued)

Lubricant/Processing Ald Consunmptiont Use

POLYMER FILMS AND SHEETS
(Continued)

Cellulose acetate butyrate

Methyl cellulose Protective colloid in water-based paints to prevent floccula-
tion of pigment; film and sheeting; binder in ceramic glazes;
leather tanning; dispersing, thickening and sizing agent;

H adhesive; food additive

Nylon Many different products, see IPPEU Chapters 10 and 10a
.; Polyethylene Hany. different products, see IPPEU Chapters 10 and 10a
. Polyethylene terephthalate Many differeant products, see IPPEU Chapters 10 and 10a
‘ Polyester [Mylar] Many different products, see IPPEU Chapters 10 and 10a
‘ Polytetrafluoroethylene Many different products, see IPPEU Chapters 10 and 10a
v § Polyvinyl acetate Many different products, see IPPEU Chapters 10 and 10a
;f Polyvinyl alcohol Many different products, see IPPEU Chapters 10 and 10a
3 Polymethacrylate Many different products, see IPPEU Chapters 10 and 10a
i Polydimethylsiloxane
: Polytetrafluorocethylene Many different products, see IPPEU Chapters 10 and 10a
:{ - Polyvinyl chloride Many different products, see IPPEU Chapters 10 and 10a
: ’ Polyvinylidene chloride Many different products, see IPPEU Chapters 10 and 10a
: Silicone resins Coatings, molding compounds, laminates; filament winding;

H . sealants; room-temperature curing cements; electrical fasula-
tion; impregnating electric cofils; bonding agent; modifier
i for alkyd resins; vibration-damping devices

(Continued)
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TABLE B-12 (Continued)

Lubricant /Processing Aid Consumptiont
MISCELLANEOQUS

Dibutyl phthalate

Lecithin

INORGANICS

Aluninum silicate [see Clay]

Calcium carbonate

Calcfum silicate

Clay 1.5 x 108 kgs (81)

Graphite

Use

Plasticizer for nitrocellulose lacquers, elastomers, explo-~
sives, nail -polish and solid rocket- propellants; solvent for
perfume oils; perfume fixative; textile lubricating agent;
safety glaas; insecticides; printing inks; resin solvent;
paper coatings; adhesives

Emulsifying, dispersing, wetting, penetrating agent and
antioxidant; in margarine, mayonnaise, chocolate and candies,
baked goods, animal feeds; prianting inks; soaps and
cosmetics; mold release agent for plastics; blending agent in
oils and resins; rubber proceassing; lubricant for textile
fibers

Source of lime; neutralizing agent; f1ller and extender in
rubber, plastics, and paints; opacifying agent in paper;
fortification of bread; putty; tooth powders; antacid; white~
wagh; Portland cement; SO; removal from stack gases;
metallurgical flux; analytical chemistry; COy generation

Adsorbent; antacid; adhesives; filler for paper and paper
coatings; cosmetics; food additive (anticaking agent)

Ceramic products; refractories; colloidal suspensions; oil-
well drilling fluids; filler for rubber and plastics
products; filas; paper coatings; decolorizing oils; temporary
molds; filtration; carrier in insecticidal sprays; catalyst
support; cosmetics; cements; source of alumina

Pencils; crucibles; retorts; foundry facings; molds;

lubricants; paints and coatings; boiler compounds; powder
glazing; electrotyping; monochromator in X-ray diffraction

(Continued)
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Lubricant/Processing Aid

INORGANICS (Continued)

Magnesifum siliate

Mica

Molybdenunm disulfide
Potassium silicate
Silica (fumed)

Talc

TABLE B-12 (Continued)

Consumptiont

4.5 x 10% kgs (80)

1.5 x 108 kgs (82)

Rubber filler; ceramics; glass; refractories; absorbent for
crude ofl spills; manufacture of permanently dry resins and
resinous compositions; paints; varaishes and paper (filler);
animal and vegetable oil bleaching agent; odor absorbent;
filter medium; catalyst and catalyst carcier; anticaking
agent in foods ’

Electrical equipment; vacuum tubes; incandescent lamps; dust-
ing agent; lubricant; windows f{n high temperature equipment;
filler in exterior pafnts; cosmetics; glass and ceramic flux;
roofing; rubber; mold release agent; spectalty paper for
insulation and filtration; wallpaper and wallboard joint
cement ; oll-well drilling muds

Lubricant in greases, oll dispersions, resin-bound films, dry
powders, etc.; hydrogenation catalyst

Manufacture of glass and vefractory material; welding rods;

.potagsium silicate solutions

Thickener; thioxtrophic and reinforcing agent 1n inks,
resins, rubber, paints, cosmetics, etc.

Ceramics; cosmetics and pharmaceuticals; filler in rubbdber,
paints, soap, putty, plaster, oilcloth; abherent; dusting
agent; lubricant; paper; slate pencils and crayons;
electrical insulation

tAnnual Consumption is presented parenthetically for the most recent year available.
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TABLE B-13. PLASTICIZERS
CONSUMPTION AND OTHER USES

Plasticizer Production/Consumptiont

PHTHALATES
Alkyl benzyl phthalate

Bis(tetrahydrofufural)
phthalate

Butyl benzyl phthalate 6.8 x 107 kgs (79)

Butyl benzyl tetrachloro
phthalate

Butyl cyclohexyl phthalate
Butyl decyl phthalate

Butyl ethylhexyl phthalate
Butyl hexyl phthalate
Butyl isodecyl phthalate

Butyl octyl phthalate {[see
Butyl ethylhexyl phthalate})

Cyclohexyl benzyl phthalate
Cresyl benzyl phthalate

n-Decyl n-octyl phthalate >1.4 x 103 kgs (75)
(total)

Decyl tridecyl phthalate

Diallyl phthalate »2.3 x 108 kgs (79)
(total)

Uses

Plasticizer for PVC and cellulosics;
organic intermediate; carrier and dis-
persing media for catalysts, initiators,
pesticides, cosmetics, and colorants

Plasticizer for polymers and elastomers;
anitrocellulose lacquers

Primary plasticizer for PVC and copolymer
resins

PVC plasticizer

Vinyl plasticizer

Plasticizer

Low pressure laminates with fillers;
plasticizer; monomer for unsaturated
polyester resins; peroxide diluent for
polyester spray; dye carcler; sealant;
impregnant

(Continued)
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PHTHALATES (Continued)
Di-n-amyl phthalate
Dibenzyl phthalate

Dibutoxyethyl phthalate
[Dibutyl Cellosolve phthalate}

Dibutyl phthalate

Dibutyl tetrachloro phthalate
Dicapryl phthalate [Di-2-octyl
phthalate}, [Bis(-1-methyl-
heptyl) phthalate)

Dicyclohexyl phthalate

Didecyl phthalate

D1(2,3-epoxypropyl) phthalate

Diethoxyethoxy ethyl phthalate
[Dicarbitol phthalate)

Di(2-ethylbutyl) phthalate

Di(2-ethylhexyl) phthalate
[Dioctyl phthalate}

TABLE B-13 (Continued)

Production/Congumptiont

7.7 x 106 kgs
(includes diisobutyl)
a9

1.4 x 107 kgs (79)

Uses

Plasticizer

Plasticizer for PVC, polyvinyl acetate
and other resins

Plasticizer (35Z) mainly for plastisols,
nitrocellulose lacquers, elastomers,
explosives, nail polish, and chlorinated
rubber; solveat for perfumes; textile
lubricant; safety glass; {nsecticides;
printing inks; resin solvent; paper coat-
ings and adhesives; manometer fluid

Plasticizer for vinyl and cellulose
resins

Plasticizer for nitrocellulose, ethyl
cellulose, chlorinated rubber, polyvinyl
acetate, polyvinyl chloride

Vinyl plasticizer especially for electric
cables and plastisols

Plasticizer for PVC (86%), cellulose
ester (4%), synthetic elastomer (32),
other vinyl resins (3%), other polymer
(1%); other uses (3%)

(Continued)
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Plasticizer
PHTHALATES (Continued)

Diethyl phthalate

Di-n-heptyl phthalate
Dihexyl phthalate

Dihydroabietyl phthalate
Diisoﬁutyl phthalate
Diifsodecyl phthalate
Diisoheptyl phthalate
Diisohexyl phthalate
Diisononyl phthalate

Difsooctyl phthalate

Dilauryl phthalate

Dimethoxyethyl phthalate

Dimethyl phthalate

Dimethyl 1sobutyl carbinyl
phthalate

Dinonyl phthalate

TABLE B-13 (Continued)

Production/Consumptiont

1.0 x 107 kgs (78)

.5 x 102 kgs (75)
(total)

See dibutyl phthalate

7.7 x 107 kgs (79)

8.2 x 107 kgs (79)

1.6 x 107 kgs (79)

2.3 x 103 kgs (79)
(total)

5.0 x 106 kgs (79)

>4.5 x 102 kgs (75)
(total)

Uses

100X as a plasticizer .and solvent for
cellulose esters; solid rocket propel-
lent; insecticide spray -

Plasticizer; carrier and dispersing aid

Plasticizer for vinyls and cellulose
esters

Plasticizer

Plasticizer

Plasticizer for vinyls, cellulosics,
acrylice, and synthetic rubber

Plasticizer, especially for vinyl resins
and cellulose acetate; solvent

Plasticizer (70X), principally for
cellulose esters; imsect repellent (30X);
solvent

Plasticizer for vinyls; stationary liquid
phase in chromatography; carrier and dis-
persing aid for catalysts, inittators,
pesticides, cosmetica, and colorants

(Continued)
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Plasticizer
PHTHALATES (Continued)

Di-n-octyl phthalate

Di-u-octyl, n-decyl phthalate

Diphenyl phthalate

Dipropyl phthalate
Ditridecyl phthalate

p1(3,5,5-trimethylhexyl)
phthalate

Diundecyl phthalate

Ethylhexyl decyl phthalate
2-Ethylhexyl isodecyl phthalate
Heptyl nonyl phthalate

n-Heptyl, n-nonyl, n-undecyl
phthalate

o-Hexyl, n-decyl phthalate

Hexyl octyl decyl phthalate
(20X/36%/44%)

(5%2/56%/38%)
Isodecyl benzyl phthalate
1sooctyl isodecyl phthalate
Methoxyethoxyethyl phthalate

Methoxyethoxyethyl benzyl
phthalate

TABLE B-13 (Continued)

" Production/Consumptiont Uses
.5 x 102 kgs (75) Plasticizer; perfume fixative; solvent
(total)

Vinyl plasticizer

Plasticizer for ethyl cellulose, nitro-
cellulose and other polymeres

Plasticizer, little used

1.2 x 107 kga (79) Plasticizer

Demand estimated at Plasticizer
6.8 x 100 kgs (79)

Plasticizer

7.3 x 106 kgs (78)

Plasticizer

(Continued)
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TABLE B-13 (Continued)

Plagticizer
PHTHALATES (Continued)
Octyl benzyl phthalate
n-Octyl, a-decyl phthalate

7-(2,6,6,8-Tetramethyl—4-oxa-
3-oxo-nonyl)benzyl phthalate

BISPHTHALATES

Ethylene glycol bis-(n-butyl)
phthalate

HEXAHYDROPHTHALATES

Di-2-Ethylhexylhexahydro-
phthalate

2-£thylhexylhexahydro
isophthalate

ISOPHTHALATES
Diethyl isophthalate

Di-(2-ethylhexyl) fsophthalate
{Dioctyl isophthalate]

Dlisooctyl'lsophthalate
Dimethyl isophthalate

Dinonylphenyl isophthalate

TEREPHTHALATES

Di~-(2-ethylhexyl) terephthalate
[Dloctyl terephthalate]

Chlorinated dioctyl terephtha-
late

Production/Consumptiont

Vinyl plasticizer

Plasticizer

Uses

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

TETRAHYDROPHTHALATES

Chlorendates

2-Ethylhexyl epoxy
tetrahydrophthalate

PHTHALATE MIXTURES
AND UNSPECIFIED

Blend (50/50) of dioctyl and
dioctyldecyl phthalates

Blend (50/50) of dioctyl and
didecyl phthalates

Mixed Alcohol phthalates
Mixed Alcohol phthalates
Mixed Normal Alcohol phthalates

Straight Chain Alcohol
phthalates

Straight Chain Alcohol
phthalates

Mixed alkyl phthalates
Mixed-n-alkyl phthalates

Alkyl aryl phthalate

Alkyl aryl modified phthalate
Alkyl aryl modified phthalate
High molecular weight phthalate

High molecular weight linear
phthalate

High solvating phthalate

Modified phthalate

Uses

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont Uges

PHTHALATE MIXTURES
AND UNSPECIFIED (Continued)

Octyl fatty phthalate

High molecular weight phthalate
“polyester”

TRIMELLITATES

Diisooctyl monoisodecyl
trimellicate

Heptyl nonyl trimellitate

Heptyl nonyl undecyl trimelli-
tate

Isooctyl 1sodecyl trimellitate

n-Octyl, n-decyl trimellitate

Tricapryl trimellfitate

Tri-(2-ethylhexyl) trimellftate - Plasticizer

Tri-n-hexyl trimellitate

Triisodecyl trimellitate

Triisononyl trimellitate .
Triisooctyl trimellitate 4.1 x 106 kgs (79) Plastictzer

Tri-n-octyl trimellicate 5.4 x 106 kgs (79)

Tri-n-octyl n-decyl trimelli-
tate

PYROMELLITATES
Tetra-n-butyl pyromellitate
Tetraethyl pyromellitate

Tetramethyl pyromellitate

(Continued)
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EPOXY TYPE PLASTICIZERS

Bisphenol A diglycidyl ethers
(8.0-9.4X oxirane)

Di-2-ethylhexyl-4,5-epoxy
tetrahydro phthalate
(3.6-3.9% oxirane)

Di-fsodecyl tetrahydro—-4,5-
epoxy tallate

Ditsodecyl-4,5-epoxy tetra
hydrophthalate (3.0% oxirane)

Epoxidized linseed oil (9.0-
10.0% oxirane)

Epoxidized soybean oil (6.7-
7.02 oxirane)

2-Ethylhexyl epoxy tallate
(4.4-4,9% oxirane)

EBpoxy tallate
Epoxy fatty nitrile

Octyl epoxy stearate
(3.5-3.9% oxirane)

Octyl epoxy tallate

POLYESTERS AND OTHER POLYMERIC

PLASTICIZERS
Acrylic-type Polyester

Adipic Acid Polyesters

TABLE B-13 (Continued)

Production/Consumptiont

3.3 x 107 kgs (79)

Uses

Sealing and eancapsulating; castings and
pottings; epoxy resins; binder for paper,
polyester, fiberglass and wood

Fungl resistant plasticizer and stabi-
1lizer in vinyls for outdoor use

(Continued)
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TABLE B-13 (Continued)

Plasticizer

POLYESTERS AND OTHER POLYMERIC

Production/Consumptiont

PLASTICIZERS (Continued)

Adipic Acid Polyesters
Low Viscosity

Medium Viscosity

Medium Molecular Weight

Medium High Molecular Weight
Alkyds
Azelaic acid polyesters
Butadieneacrylonitrile polymer
Easy processing polymeric

2-Ethyl-l, 3-hexanedtol
polyadipate

Neopentyl glycol polyadipate
Polybutylene glycol
Polyester, acetylated

Polyester, not acetylated or
not “terminated”

Polyester

Polypropylene glycol polyadi-
pate

Polystyrene resin, polyalpha
methyl

Polyurethane-based polymeric
powder

Uses

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

POLYESTERS AND OTHER ROLYMERIC
PLASTICIZERS (Contfinued)

Resinous plasticizer, EVA
terpolymer

Sebacic acid polyester

Sebacic acid polyester ofil
modified

Sulfonamide-Formaldehyde

Reactive-type plasticizer

PHOSPHATES

Alkyl aryl phosphate

p-t-Butylphenyl diphenyl
phosphate

Chlorophenyl diphenyl phosphate

Chlorinated diphosphate

Cresyl diphenyl phosphate 2.7 x 106 kgs (75)
(total)

Di-(2-ethylhexyl) phenyl

phosphate

Diphenyl octyl phosphate .5 x 102 kgs (75)
(total)

2-Ethylhexyl diphenyl phosphate 6.4 x 106 kgs (79)
(includes 1sodecyl
diphenyl phosphate)

Halogenated organic phosphate

Uses

Plasticizer; extreme pressure lubricant;
hydraulic fluids; gasoline additive; food
packaging; flameproofing

Plasticizer; hydraulic fluid; flame
retardant

PVC plasticizer; fireproofing

Plasticizer and flame retardant for
polyurethane foams

(Continued)
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Plasticizer

PHOSPHATES (Continued)

Isodecyl diphenyl phosgphate

Isooctyl diphenyl phosphate
Isopropylated phenyl phosphate

Isopropyl phenyl diphenyl
phosphate

Phenyl isopropyl phenyl
phosphate

o-Phenylphenyl diphenyl
phosphate

Triaryl phosphate (synthetic)

Tributoxyethyl phosphate

Tributyl phosphate

Tricresyl phosphate

Tricresyl diphenyl phosphate

Triethyl phosphate

Tri-(2-ethylhexyl) phosphate

TABLE B-13 (Continued)

Production/Consumptiont

See 2-ethylhexyl
diphenyl phosphate

1.1 x 106 kgs (79)

2.3 x 106 kgs (79)

4.1 x 106 kga (79)

1.1 x 108 kgs (79)

Uses

Primary plasticizer for wost resins and
elastomers; floor finishes and waxes;
flame retarding agent; antifoaming agent

Heat exchange medium; solveat extraction
of metal fons; solvent for nitrocellu-
lose, cellulose acetate; plasticizer;
pigment grinding assistant; antifoam
agent; dielectric; hydraulic fluid

Plasticizer for PVC, PS, nitrocellulose;
fire retardant for plastics; air filter

medfum; solvent mixtures; waterproofing;
additive to extreme pressure lubricants;
hydraulic fluid and heat exchange medium

Solvent; plasticizer for resins, plas-
tice, gums; manufacture of pesticides;
catalyst; lacquer remover; flame retar-
dant for polyesters

Plasticizer with flame retardant and
fungicide properties; antifoaming agent

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

PHOSPHATES (Continued)
Tri-n—hexyl phosphate
Triisopropyl phenol phosphate
Tri-2-methoxyethyl phosphate

3.0 x 106 kgs (79)
(estimate)

Triphenyl phosphate

Tris(2-chloroethyl) phosphate 9.1 x 102 kgs (75)
(total)

Tris(chlorophenyl) phosphate
Tris-chloropropyl phosphate
Tris(2,3-dichloropropyl)
phosphate

Tris(tetrahydrofurfuryl)
phosphate

Trixylenyl phosphate [tri(di-
methylphenyl) phosphite]

Unspecified phosphate
PHOSPHONATES
Chlorinated organic phosphonate

Chlorinated polyphosphonate
(27X ci, 15 P)

Di-(2-ethylhexyl n-octyl)
phosphonate

Halogenated organic polyphos-—
phosphonate

Uses

Fire retarding agent; plasticizer for
cellulose acetate and nitrocellulose,
lacquers and varnishes, hot melt
adhesives; chemical intermediate; metal
scavenger; stabilizer for alkyd resins;
antioxidant; voofing paper; substitute
for camphor in celluloid

Flame-retardant plasticizer; medication

Essentially 100 as a flame retardant;
gecondary plasticizer

Flame retardant; secondary plasticizer

Plasticizer; flame retardaat

(Continued)
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Plasticizer
PHOSPHITES

Triphenyl phosphite

Tris(2-chloroethyl) phosphite

LINEAR PLASTICIZERS

GLUTARATES

Dialkyl diether glutarate
Dibutoxyethyl glutarate
Dibutoxyethoxyethyl glutarate
Dicumylphenyl glutarate
Didecyl glutarate
Diisodecyl glutarate
Hixed dialkyl glutarate
ADIPATES

Benzyl octyl adipate
Butyl carbitol adipate
Dialkoxyethyl adtpate
Dtpenzyl adipate

Dibutoxyethyl adipate

Dibutoxyethoxyethyl adipate

Dibutyl adipate

TABLE B-13 (Continued)

Production/Consumptiont Uses
4.5-9.1 x 103 kgs Chemical intermediate; stabflizer for
(72) reasins; metal ecavenger; diluent for

epoxy resins; antioxidant for rubbers

>9.1 x 102 kgs (75) Intermediate; component of vinyl stabi-

(total) 1izers; grease additive; flame proofing
compositions; color inhibitor im
esterifications

Primary plasticizer for most resins at
low temperatures, adds UV stability

Licttle used

(Continued)
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Plasticizer

ADIPATES (Continued)

Dicapryl adipate

Didecyl adipate

Di-(1,3-di-methylbutyl) adipate
Diethyl adipate

Di-(2-ethylhexyl) adipate

Di-n-hexyl adipate
Diisobutyl adipate
Difsodecyl adipate
Diisononyl adipate
Diisooctyl adipate
Diisopropyl adipate
Dimethyl adipate
Dinonyl adipate
Dipropyl adipate
Ditridecyl adipate

D1-(2,2,4-Trimethyl-1,3-penta-
nediol monoisobutyrate) adipate

Heptyl nonyl adipate

n-Hexyl n-decyl adipate

TABLE B-13 (Continued)

Production/Consumptiont

2.1

5.9

1.2

5.9

107 xgs (79)

103 kgs (79)

105 kgs (79)

105 kgs (79)

106 kgs (79)

Uses

Plasticizer for vinyls and cellulosics

Plasticizer, especially for electric
cables

Plasticizer - commonly blended with DOP
and DIOP in vinyls and other polymers;
solvent; aircraft lubricant
Plasticizer for SBR (low temperature)
Plasticizer

Primary plasticizer for polymers

Low volatility plasticizer

Low temperature plasticizer

Plastictizer

Low temperature plasticizer

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/C ptiont

ADIPATES (Continued)

Isooctyl isodecyl adipate
n-Octyl n~decyl adipate
Tridecyl adipate

MIXED ADIPATES

C7-Cg linear adipates

Straight chain alcohol adipates
Straight chain alcohol adipates
POLYMERIC ADIPATES

Di-(2-ethylhexyl) adipate
(polymeric)

High molecular weight adipate
Modified polypropylene adipate
Polypropylene adipate

CITRATES

Acetyl tri-n-butyl citrate >2.0 x 103 kgs (76)
{total)

Acetyl triethyl citrate

Acetyl tri-(2-ethylhexyl)
citrate

Acetyl tri-n-hexyl citrate

Acetyl tri-(o-octyl, n-decyl)
clitrate

Tribenzyl citrate

Uses

Low temperature plasticizer

Plasticizer; flavoring ingredient
Plasticizer for cellulose

Low volatilicty plasticizer for vinyl
tesins

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

CITRATES (Continued)

Tributyl citrate

Triethyl citrate 4.5 x 102 kgs (75)

(total)

Tris(-2-ethylhexyl) citrate
AZELATES

Dibenzyl azelate
Dibutoxyethyl azelate
Diethyl azelate
Di-(2-ethylbutyl) azelate

Di-(2-ethylhexyl) azelate

Di-n-hexyl azelate
Ditsobutyl azelate

Difsooctyl azelate

Dimethyl azelate

Low temperature azelate
plasticizer

SEBACATES
Butyl acetoxy sebacate

Butyl benzyl sebacate

Uges

Plasticlzer; antifoam agent; solvent for
nitrocellulose

Solvent and plasticizer for nitrocellu-
lose and natural resins; softener; paint
removers; agglutinant; perfume base; food
additive (not over 0.25%)

Low temperature plasticizer especially
for vinyls; base for synthetic lubricants

Vinyl resin plasticizer; base for
synthetic lubricants

(Continued)
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Plasticizer
SEBACATES (Continued)

Dibenzyl sebacate

Dibutoxyethyl sebacate
Dibutoxyethoxyethyl sebacate

Dibutyl sebacate

p1(-1,3-dimethylbutyl) sebacate
Dihexyl sebacate

Diisooctyl sebacate

Diisopropyl sebacate

Dimethyl eebacate

Dinonyl sebacate

Dioctyl sebacate [di-(2-
ethylhexyl) sebacate]

Heptyl nonyl sebacate
ISOSEBACATES

Di-n-butyl {sosebacate
Di-(2-ethylhexyl) isosebacate
SUCCINATES

Diethyl succlnate

Tetrabutyl thiosuccinate

TABLE B-13 (Continued)

Production/Congumptiont Uses

- Plasticizer, especially for plastic
linings for containers

(see dioctyl Plasticizer; rubber softener; dielectric

sebacate) 1liquid; cosmetics and perfumes; sealing
food containers; flavoring; lubricating
ingredient in shaving lotions

Plasticizer

Solvent and plasticizer for nitrocellu-
lose and vinyl resins; intermediate

2.5 x 106 kgs (75) Plastlci;er

Plasticizer; intermediate; flavoring

(Continued)
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Plasticizer
FORMAL
Butyl carbitol formal
Dibutoxyethoxyethyl formal
PELARGONATES
Isodecyl pelargonate
TARTRATES
Diisobutyl tartrate
FUMARATES

Dibutyl fumarate

Difsooctyl fumarate

Dioctyl fumarate

ISOBUTYRATES
2,2,4-Trimethyl-1,3-pentandiol
diisobutyrate

Sucrose acetate isobutyrate

MALEATES
Di-n-butyl maleate
Dioctyl maleate

Monobutyl maleate

Production/Consumptiont

TABLE B-13 (Continued)

Uses

Monomeric plasticlizer; copolymers;
intermediate

Monomer for polymerization and copoly-
merization

Intermediate in manufacture of plasti-
cizers, surfactaats, pesticides and
resins

Modifier for lacquers, hot-melt coating
formulations and extrudable plastics

Copolymers; plasticizers; intermediate

Copolymers; intermediate

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont Uses

PENTAERYTHRITOL

Pentaerythritol fatty acid
ester

Pentaerythritol tetracaprylate~
caprate

OTHER LINEAR ESTERS

Mixed dibasic ester

Sucrose octoacetate Plasticizer for cellulose and synthetic
resins; adhestves; coatings; insecti-
cides; termite repellent; denaturant in
rubbing alcohol; paper; plastics;
lacquers

EXTENDERS

PETROLEUM DERIVATIVES

Alkyl aryl hydrocarbons

Aromatic hydrocarbons (70X

aromatic hydrocarbons, 23%

polar compounds)

Biphenyl

Butyl naphthalene

Diisopropyl biphenyl

Naphthalene 1.0 x 108 kgs (75) Insecticide; vermicide; antiseptic; manu-

(total) facture of anthranilic acids; naphthols;

naphthyldmines and sulfoaic acid; resins;

explosives; surface active agents

Naphthenic 011 !

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

PETROLEUM DERIVATIVES
(Continued)

Polyalkyl naphthalene

Terphenyls, partially
hydrogenated

o,m, p-Terphenyl mixture
Poly-alpha—methyl styrene

CHLORINATED AROMATICS

Chlorobenzene . 1.5 x 108 kgs (75)
’ (total)

o-chhloroben;ene 2.5 x 107 kgs (75)
(total)

Chlorinated biphenyl

212 c1
322 c1
427 c1 ‘
48% C1
54% cl
602 C1
681 C1

Uses

Solvent for paints; dry cleaning solvent;
intermediate for phenol, o~ &nd p-chloro-
nitrobenzene, DDT, and aniline; insecti-
cide; manufacture of dyestuffs

Organic synthesis of pesticides (53%);
solvent in toluene difsocyanate process
(152); dyestuff manufacture (8X); miscel-
laneous uses (4%) including removing sul-
fur from 1lluminating gas, heat transfer
medium, degreasing agent, metal polishes,
rustproofing, wood preservation, magnetic
coil coolant, and deodorizing garbage and
sewage

(Continued)

o me———— - — e ety ¢ e



e e b st cn e dm mae

£79

TABLE B-13 (Continued) )

Plasticizer Production/Consumptiont

CHLORINATED AROMATICS
(Continued)

Chlorinated Naphthalene

222 C1
50% Cl1
56X C1
702 cl

Chlorinated Terphenyl
60X C1

Chlorinated Paraffin 5.0 x 107 kgs (79)
40X C1 (Total)
42 C1
52% C1
70% C1

PARAFFIN OILS

White paraffin oil, highly
refined

Petrolatum 3.0 x 108 kgs (75)
(total)

OTHER CYCLIC PLASTICIZER

ABIETIC DERIVATIVES

Hydroabietyl alcohol
Hydrogenated methyl abtetate

Methyl abletate (methyl ester
of rosin)

Uses

v~

High pressure lubricants; flame retardant
for plastics and textiles; secondary
plasticizer for PVC in polyethylene
sealants; detergentsa; solvent for
dichloroamine-T

Floor treatment; lubricant; medicinal
(when purified); suspending agent; grain
preservation

Emollient base; lubricating firearms and
machinery; leather grease, shoe polish;
modeling clays; cosmetics; food additive;
rust preventative; protective dressings;
perfume extractor; insect repellents;
rubber softener; release agent

Plasticlizer

Solvent and plasticizer; lacquers; var-
nishes; coating compositions

(Continued)
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Plasticizer

BENZOIC ACID DERIVATIVES

Benzyl benzoate

Cumyl phenyl dibenzoate
Diethylene glycol dibenzoate
Dipropylene glycol dibenzoate

Diethylene and Dipropylene
glycol dibenzoate blend

Ethylene glycol dibenzoate
Glyceryl tribenzoate
Neopentyl glycol dibenzoate
Pentaerythritol tetrabenzoate
Octylene Glycol Dibenzoate
Polyethylene glycol (200)
dibenzoate

Polyethylene glycol (300)
dibenzoate

Polyethylene glycol (400)
dibenzoate

Polyethylene glycol (600)
dibenzoate

Sucrose benzoate

TABLE B-13 (Continued)

Production/Consumptiont Uses
3.4 x 103 kgs (75) Solvent for cellulose'acetate, nitro-
(total) cellulose and artificial musk; perfume

fixative; camphor gubstitute in celluloid
and plastic pyroxylin compounds; confec-
tionary and chewing gum flavors; remedy
for scabies; plasticizer; dye carrier

Plasticizer
Plasticizer

Plasticizer

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Congsumptiont

BENZOIC ACID DERIVATIVES
(Continued) .

Triethylene glycol dibenzoate

Trimethylolethane Tribenzoate

2,2,4-Trimethyl-1, -pentanediol
isobutyrate benzoate

Proprietary low stain benzoic
acid derivative

POLYPHENYL

Hydrogenated terphenyl

LACTAM

2-Pyrrolidone >5.9 x 106 kgs (75)
(total)

ACETATES

Cumyl phenyl acetate
PHENOXYS

Acetyl paracumyl phenol
KETONES

Benzophenone

Uses

Vinyl plasticizer; adhesives

Plasticizer and coalesclng agent for
acrylic floor polish; solvent for poly-
mers, insecticides, polyhydroxylic
alcohols, sugar, fodine, inks; monomer
for nylon 4 and other polymers

Organic synthesis; odor fixation; deriva-~
tives used as UV absorbers; flavoring;
gsoap fragrance; pharmaceuticals; poly-
aerization inhibitor for styrene

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

GLYCOLATES
Butyl phthalyl butyl glycolate

Dibutyl methylene bisthioglyco~
late

Dicapryl diglycolate

Dioctyl thiodiglycolate

Ethyl phthalyl ethyl glycolate
Methyl phthalyl ether glycolate

GLYCEROL DERIVATIVES

Glycerol 1.4 x 1067 kgs (75)

Glycerol carbonate
Glycerol diacetate
Glycerol monacetate .5 x 102 kgs (79)

(total)
Glycerol triacetate

Glycerol tributyrate

Glycerol triricinoleate

Uses

Plasticizer

232 in drugs; 21X in production of alkyd
surface coatings; 15X as humectant in
tobacco; 12X as solvent for flavors and
food colors; 112 as plasticizer in cello-
phane; 7% in manufacture of polyester
polyols for urethane foams; 5% as inter-
mediate for nitroglycerin; 6% other
applications

Gelatinizing agent for exploaives; sol-
vent for basic dyes; taaning leather;
food additive

Plasticizer for cellulose acetate; binder
for solid rocket fuels; fixative in per-
fumes; Eungicide in cosmetics; to remove
carbon dioxide from natural gas; food
additive .

Synthetic flavoring; solveat; plasticizer

(Continued)
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Plasticizer
GLYCOL DERIVATIVES

GLYCOLS AND GLYCOL ESTERS

1,3-Butanediol

2,3-Butanediol 1,4-Butanediol
dicaprylate

1,4-Butanediol dipelargonate
Butyl carbftol acetate
Diethylene glycol dipelargonate
Diethylene glycol monobutyl
ether acetate

[Butyl Carbitol Acetate]}
2,2-Dtethyl-1,3-propanediol

Ethylene glycol diacetate

Ethylene glycol dipelargonate

2-Ethyl-1,3-hexanediol

1,5-Hexanediol
Polyethylene glycol 200

Polyethylene glycol 300

TABLE B-13 (Continued)

Production/Consumptiont

>9.1 x 102 kgs (75)
(total)

Uses

Intermediate in manufacture of polyester
plasticizers; humectant for cellophane;
tobacco; mold inhibitor; surface active
agents; coupling agents; solvent;
flavoring

Solvent for oils, explosives, cellulose
ethers, printing inks; plasticizer; per-—
fume fixative

Anthropod and insect repellent; solvent
for resins and inks; plasticizer; inter-
mediate in the production of polyurethane
resing

(Continued)' |
“.~|
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TABLE B-13 (Continued)

Plasticizer

GLYCOLS AND GLYCOL ESTERS
(Continued)

Tetraethylene glycol di-(2-
ethylenehexaanoate)

Tetraethylene glycol
diheptanoate

Triethylene glycol diacetate
Triethylene glycol dicaprylate

Triethylene glycol dicaprylate-
caprate

Triethylene glycol di-(2-ethyl-
butyrate)

Triethylene glycol di-(2-
ethylhexoate)

Triethylene glycol diheptanocate

Triethylene glycol
diperlargonate

Triethylene glycol ester of
fatty acid

Triglycol ester of vegetable
oil fatty acid

Trimethylol ethane tricarpry-
late-caprate

Trimethylol propane
triheptanoate

Production/Consuaptiont Uses

Plasticlizer

(Continued)‘
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Plasticizer

GLYCOLS AND GLYCOL ESTERS

(Continued)

Polyethylene glycol
Polyethylene glycol
Polyethylene glycol
Polyethylene glycol
Polyethylene glycol
Polyethylene glycol

Polyethylene glycol
5008

Polyethylene glycol
Polyethylene glycol
Polyethylene glycol
Polyethylene glycol

Polyethylene glycol

Polyethylene glycol
Polyethylene glycol

Polyethylene glycol
di-(2-ethylhexoate)

400
600
900
1000
1500
1450

1500 and

1530
3350
4000
4500

6000

8000
2

(200)

[Polyethylene glycol dioctoate]

Polyethylene glycol
monolaurate

(600)

TABLE B-13 (Continued)

Production/Consumptiont

Uses

Plasticizer; softening agent; mold
release agent; solvent; dispersing agent;
binder; chemical intermediate

(Continued)
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DERIVATIVES OF FATTY ACIDS

LAURATES
Butoxyethyl laurate

Diethylene glycol monolaurate

Glycerol monolaurate

Polyethylene glycol (400)
dilaurate

1,2 Propylene glycol
monolaurate

MYRISTATES

n-Butyl myristate
Isopropyl myristate

1sopropyl myristate-palmitate
OLEATES
Butoxyethyl oleate

Butyl oleate

Production/Consumptiont

1.3 x 106 kgs (79)

1.2 x 106 kgs (79)

TABLE B-13 (Continued)

Uses

Emulsifying agent; emulsions for lubri-
cants, sizing, finishing of textiles,
paper and leather; fluid emulsions of
oils; dry cleaning soap base; antifoaming
agent

Emulsifying and dispersing agent for food
products, oils, waxes and eolvents; anti-
foaming agent; dry-cleaning soap base

Plasticizer; lubricant for textiles,
paper stencils, cosmetic preparations

In cosmetics as emollient and emulsifier;
reagent; solvent

Cosmetics (emollient and emulsiflier)

PVC plasticizer; solvent; lubricant;
water-resiasting agent; coating composi-
tions; polishes; water-proofing compounds

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Congsumptiont Uses

OLEATES (Continued)
Diethylene glycol monooleate Emsulsifying agent for furniture and auto-

mobile polish; water-emulasion paints;
agricultural sprays

Ethylene glycol monobutyl ether

oleate
Glycerol wonooleate 1.7 x 106 kgs (75) Foods; pharmaceuticals; cosmetics; rust
(total) prevention oil; textile finish; vinyl

light stabilizer; odorless base paints;

flavoring
Glycerol trioleate [Olein]
Ieopropyl oleate : i
Lead oleate Varnishes; lacquers; paint drier; high e

pressure lubricant . ,

Methoxyethyl oleate ’ [

Methyl oleate . Intermediate for detergents, emulsifiers,
wetting agents, stabilizers; textile
treatment; plasticizer for inks, rubbers,
waxes, and plastics; chromatographic 1
standard; biomedical research Lo

n-Propyl oleate : 1.8 x 103 kgs (79)

Tetrahydrofurfuryl oleate : Plasticizer

PALMITATES

Isooctyl palmitate 2.0 x 106 kgs (79) Secondary plasticizer, extrusfon aid;
. emollient and emulsifier in cosmetice

Isopropyl palafitate Emollient and emulsifier for cosmetics

and lotions

Myricyl palmitate [Beeswax]

(Continued)
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Plasticizer
BICINOLEATES

n-Butyl acetyl ricinoleate

Butyl ricinoleate

Diethylene glycol monoricino-
leate

Glycerol ricinoleate
[Caster 0i1)

Glycerol triacetyl ricinoleate

Methyl acetyl ricinoleate

Methoxyethyl acetyl ricinoleate
Methyl ricinoleate

Propylene glycol monoricino-
leate

STEARATES

Butyl acetoxystearate
Butoxyethyl stearate

Butyl epoxystearate

TABLE B-13 (Continued)

Production/Consumptiont

Uses

Plasticizer; emulsifier; lubricant;
detergent; protective coating; special
cleansing compounds; quick-breaking
emlsions

Plasticizer; lubricant

Plasticizer for high polymers and
elastoners

Non-drying emulsifyfng agent; solvent;
plasticizer; paper, cosmetics, textiles,
and leather processing; lubricant; paint
stabilizer .

Plasticizer; lubricant; protective
coating

Plasticizer; lubricant; protective coat-

ing; synthetic rubbers; vinyl compounds

Plasticizer; lubricant; cutting oil addi-
tive; wetting agent

Plasticizer; -dye solvent; lubricant;

cosmetics; urethane polymers; hydraulic
fluids

Plasticizer; textile oils; adhesives

Plasticizer and solvent

(Continued)
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STEARATES (Continued)

Butyl stearate

Diethylene glycol distearate

Ethyl stearate

Glycerol monostearate

Glycerol triacetoxystearate

Glycerol tri(epoxy acetoxy
stearate)

Hexadecyl stearate
{Cetyl Stearate])

Isobutyl stearate

Isooctyl epoxy stearate

Methoxyethylacetoxy stearate

TABLE B-13 (Continued)

Production/Consumptiont

3.8 x 106 kgs (79)
{total)

7.7 x 103 kgs (79)
(total)

Uses

Polishes; special lubricants; coatings;
wetal lubricant; plasticizer for lamina-
ted fiber products, rubber hydrochloride,
chlorinated rubber and cable lacquers;
carbon paper and inks; emollient; in
cosmetic preparations; flavoring; soften-
ing agent; dye solvent

Emulsifying agent; lubricating agent;
suspending medium; temporary binder; pro-
tective coating; thickening agent;
pharaaceuticals

Thickening and emulsifying agent for
foods; flavoring; emulsifier for oils;
protective coating; cosmetics; opacifier;
detackifier; resin lubricant

Plasticizer for nftrocellulose, ethyl
cellulose and PVC; lubricant; protective
coating

Waterproof coatings; polishes; face
creams; rouge; ointments; soaps; rubber
manufacture; dye solution; inks;
lubricants

(Continued)



s A A b e el

:
H
3
i
1
i
4

%€9

Plasticizer
STEARATES (Cont1inued)
Methoxyethyl stearate
Methyl hydroxystearate wax

Methyl pentachlorostearate
(stabilized)

Methyl stearate

. Octyl stearate

1,2-Propylene glycol
monostearate

Vinyl stearate

TALL OILS
Isooctyl esters of tall oil
Methyl esters of tall oil
FATTY NITRILES

Fatty acid aitrile

Oleyl aitrile

Tallov nitrile

OTHER MISCELLANEQUS
PLASTICIZERS

CARBONATES
Bis~dimethyl benzyl carbonate

Dinonyl phenyl carbonate

TABLE B-13 (Continued)

Production/Consumptiont Uses
4.5 x 102 kgs (75) Intermediate for stearic acid detergents,
(total) emulef{fiers, wetting ageats, stabilizers,

resing, lubricants, textiles, and plasti-
cizers; lubricating oil component; lip-
stick, nail varnishes, and ointments

Emulsifier; stabilizer

Plasticizer; lubricant

(Continued)
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Plasticizer
ETHERS
Bis(dimethylbenzyl) ether
Cunyl phenyl benzyl ether
Nonylphenol ethylene oxide

Tridecanol ethylene oxide
adduct

SULFONAMIDES

n-Cyclohexyl-p-toluene
sulfonamide

n-Ethyl-o,p-toluene sulfonamide
n-Ethyl-p-toluene sulfonamide
Sulfonamide-formaldehyde resin

o,p-Toluene sulfonamide

AMIDES
Benzaaide
Dibutyl lauramide

2,2'-(2-Ethylhexamidodiethyl)
di-2-ethylhexoate

TABLE B-13 (Continued)

Production/Consumptiont

Uses

Reactive plasticizer in hot melt adhe-
sives of thermosetting resins, e.g.,
amino and phenolic resins; plasticizer
for casein, shellac, zein and soya
protein coating; carrier for fluorescent
pigments; intermediate in production of
saccharin

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumptiont

AMIDES (Continued)

Urea 3.8 x 105 kgs (75)
(total)

NITRO COMPOUNDS

Nitrobenzene

o-Nitrobiphenyl

2-Nftrodiphenyl ether

o-Nitrotoluene 9.1 x 106 kgs (75)
(total)
SULFONATES

Phenol, cresol esters of
pentadecylsulfonic acid

Creagyl-p-toluene sulfonate
OTHERS

Camphor

alpha-Methyl-D glucoside

Uses

37% as a liquid fertilizer; 24% other
fertilizers; 221 1livetock nutrient; 17X
reains and other uses including pharma-
ceutical production, cellulose softener,
ammoniated dentrifices, diuretic, explo-
sives stabilizers, separatfon of hydro-
carbons, and flameproofing agent

Solvent; chemical fntermediate for
aniline and derivatives; soaps; shoe and
floor polish; refining lubricating oils;
preservative in spray paint

Intermediate for o-toluidine, fuchsine,
o-nitrobenzoic acid; manufacture of dyes

Explosives; moth repellent; embalming
fluid; manufacture of cymene; preserva-
tive; insect repellent; cosmetfc
ingredient

(Continued)
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TABLE B-13 (Continued)

Plasticizer Production/Consumpt font . Uses

OTHERS (Continued)

Sorbitol 5.9 x 107 kgs (75) Manufacture of sorbose, ascorbic acid,
(total) propylene glycol, synthetic plasticizers,
’ and resins; humectant on printing rolls;

in leather; antifreeze mixtures; bulking
agent for food; flavor additives; sur-
factants; cosmetics; stabilizers for
vinyl resias

tAnnual Consumption {8 presented parenthetically for the most recent year available.
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TABLE B-14. PRESERVATIVES
CONSUMPTION AND OTHER USES

Preservative Consumptiont
Barium metaborate [Busan 11-M-1)

Butyl p-hydroxybenzoate [Butyl paraben]) 1.0 x 10% kgs (72)
(total)

Copper-8—quinolinate

1,2-bibromo-2,4—dicyanobutane [Tektamer

38)
3, 5-Dimethyltetrahydro-1, 3, 5-thiadia- 4.5 x 10% kgs (75)
zine-2-thione [Mylone], [Dazomet} (total)

Diphenyl antimony 2-ethylhexanoate

2-Bydroxy-5-chlorobenzoic-3,4'~dichloro-
anilide

8-Hlydroxyquinoline

Iatercide N-638 (trialkyl organotin]
2-Methyl-1-naphthyl maleimide

Methyl p~hydroxybenzoate [Methyl paraben] 2.2 x 10 kgs (75)
(total)

2-N-Octyl-4-i{sothiazolin-3-one [Micro-
Chek 11}, [Micro—Chek 11D}

10, 10-0xybisphenoarsine [Vinyzene BP-5],
{Vinyzene BP-5-2], [Vinyzene SB-1}

Phenyl mercuric salicylate
{CgH4(OH) (COOHgCEHS) )

Propyl p-hydroxybenzoate [Propyl para- .4 x 103 kga (75)
ben}, [C1oH1203] (total)

Use
Paint mildewcide

Antifungal preservative for pharmaceuticals, creams, and
foods; flavoring agent

Fungicide and mildew-proofing of fabrics and plastics for
military applications; analysis for copper

Soil fungicide; crop herbicide; anttmicrobial agent for
slimicide preparations and adhesives

Precipitating and separating metals; preparation of fungi-
cides; chemical intermediate; antiseptic; stabilizer for
hydrogen peroxide

Medicine; food additive (preservative); antimicrobjal agent
for cosmetics, food, and pharmaceuticals .

FPungicide for paint and plastics

Antimicrobial agent fo plastics and textiles

Seed disinfectant

Hed{clne; food preservative; fungicide; mold control fin
sausage casings

‘ (Continued)
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Pregervative
PPC [DM-50], [organometallic]
Quaternary ammonium naphthenate
3,5,3',4"'-Tetrachlorosalicylanilide
2,2'-Thiobis(4, 6-dichlorophenol)
Tributyltin fluoride

Tributyltin oxide

[(C4Hg)3Sn0Sn(CgHg) 3]

Tributyltin salicylate [Cotin P}
Trichloromethylmercapto-4—cyclohexene—
1,2-dicarboximide [Captan], [Vancide 89},
[CqHgCl3N02S |, [N-trichlo-
romethylmercaptotetrahydrophthalimide}

n-(Trichloromethylthio)phthalimide
[Folpet), (Phaltan],

[CgH4(CO)aNSCCL3)
N-(Trichloromethylthio)tetraphthalimide

Zinc borate [3Zn0°2B,04]

TABLE B-14 (Continued)

Consunmptiont

4.5 x 106 kga (75)
(total)

1.8 x 105 kgs (75)
(total)

Use

Fungicide and bactericide for viayl film, coating, and fabric

Antifungal agent for patint

Bactericide; fungicide for paint and plastics; intermediate

Seed treatment; fungicide ia paints, plasticse, lacquers,
leather, fabrics, and fruit preservation

Fungicide—-bactericide for vinyls, paints and enamels;
fungictde for fruits, vegetables, and flowers

Medicine; fireproofing textiles; fungistat and mildew
iohibitor; flux in ceraamics

tAnnual Consumption is presented parenthetfically for the wmost receant year available.
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Solution Modifier/Polymerization Aid

ACIDS, BASES, AND BUFFERS

ACIDS

Formic Acid [HCOOH)

Hydrochloric acid [HC1)

Lactic acid [CH3CHOHCOOH)

Maleic acid [HOOCCH:CHCOOH]

Nitric acid [HNO3)

2-Naphthalenesulfonic acid
{C10H7503H]

Phosphoric acid (H3P0,])

TABLE B-15.

SOLUTION MODIFIERS

CONSUMPTION AND OTHER USES

Consumptiont

2.8 x 107 kgs (78)
(total)

2.3 x 10% kgs (82)
(total)

6.8 x 109 kgs (82)
(total)

7.7 x 109 kgs (82)
(total)

Uge

Dyeing and finishing of textiles and paper, leather treatment; chemi-
cals (formates, oxalic acid, organic esters); manufacture of fumigants,
ingecticides, refrigerants, solvents for perfumes, lacquers; electro-
plating; medicine; brewing (antiseptic); silvering glass; cellulose
formate; rubber latex coagulant; ore flotation; vinyl resin plasti-
clizers; animal feed additive; electroplating; chemical analysis

Acidizing of petroleum wells; chemical intermediate; ore reduction

for tin and tantalum; food processing; pickling and metal cleaning;
industrial acidizing; general cleaning; alcohol denaturant; laboratory
reagent; production of chlorides; manufacture of phosphoric acid;
starch modiffer; production of vinyl chloride

Cultured dairy products; as acidulent; flavoring; preservative; chemi-
cals (salts, plasticizers, adhesives, pharmaceuticalsg)

Organic synthesis (maleic, succinic, aspartic, tartaric, propionic,
lactic, malonic, acrylic, hydroacrylic acids); dyeing and finishing of
cotton, wool, and silk; preservative for oils and fats

Hanufacture of ammonium nitrate for fertilizer and explosives; organic
and inorganic synthesis (dyes, tsocyanates, drugs, explosives,
cellulose nitrate, nitrate salts); metallurgy; photoengraving; etching
steel; ore flotation; medicine; reagent

Starting material for B-naphthol, g-naphthol sulfonic acid, 8-naphthyl-
aminesulfonic acid, etc.

Fertilizers; soaps and detergents; inorganic phosphates; pickling and
crust-proofing metals; pharmaceuticals; sugar refining; gelatin manu-
facture; water treatment; animal feeds; electro—polishing; gasoline
additive; conversion coating for metals; catalyst for ethanol manufac-
ture; lakes in cotton dyeing; yeasts; soil stabillzers; waxes and
polishes; binder for ceramics; activated carbon; in foods and carbon-
ated beverages as acidulent and sequestrant; labokgtory reagent; source
of uranium (experimental); intermediate; catalyet or making ethylene;
flavoring for soft drinks t
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

ACIDS (Contiaued)

Sulfuric acid [H3804]

BASES

Aomonia [NH3)

Ammonium hydroxide [NHLOH] [See
Ammonia])

Methanolic sodium methoxide [Sodium
wethoxide in methyl alcohol)
[CR30Na "CH408])

Potassium hydroxide [KOH)

Sodium hydroxide [NaOH)

2.9 x 1010 kgg (82)
(total)

1.4 x 1010 kgs (82)
(total)

4.2 x 10% kgs (79)
(total)

1.9 x 108 kgs (75)

(total)

8.2 x 109 kgs (82)
(total)

Use

Fertilizers; chemicals; inorganic pigments; petroleum refining;
titantun dioxide; wmanufacture of ammonium sulfate, dyestuffs, other
acids, paper and glue; etchant; alkylation catalyst; electroplating
baths; iron and steel; rayon and film; industrial explosives; labora-
tory reagent; nonferrous metallurgy; dehydrating agent for ethers and
esters; gas drying: obtaining glucose from hydrolysis of cellulose

Fertilizers; manufacture of nitcric acld, hydrazine hydrate,
caprolactam, acrylonitrile, hydrogen cyanide, urethane, acrylonitrile
and sodiun carbonate; refrigerant; nitriding of steel; condensation
catalyst; synthetic fibers; dyeing; neutralizing agent ia petroleum
i{ndustry; latex preservative; sulfite cooking liquors; fuel cells;
rocket fuel; yeast nutrient; developling diazo films; explosives;
solvent; cleaning and bleaching; cotton defoliant

Textiles; manufacture of rayon, rubber, fertilizers; refrigeration;
condensation polymerization; photography; pharmaceuticals; ammonia
soaps; lubricants; fireproofing wood; ink manufacture; explosives;
ceranics; aumonium compounds; saponifying fate and oils; organic
synthesis; detergent; food additive; household cleanser

Condensation reactions; catalyst for treatment of edible fats and ofls
(especially lard); iatermedfate for pharmaceuticals; preparation of
sodium cellulosate; analytical reagent '

Soap manufacture; bleaching; manufacture of potassium carbonate and
tetrapotassium pyrophosphate; electrolyte in alkaline storage batteries
and some fuel cells; absorbeat for carbon dioxide and hydrogen sulfide;
dyestuffs; liquid fertilizers; food additive; herbicides;
electroplating; fnks; analytical cheamistry

Chewmical manufacture; rayon and cellophane; petroleum refining; pulp
and paper; aluminum; detecgents; soaps; textile processing; vegetable
oil reftining; reclaiming rubber; regenerating lon exchange resins;
organic fusions; peeling of fruits and vegetables in food industry;
laboratory reagent; etching and electroplating; precipitation of
alkololds; neutralizing acids; deshorning calves; explosives and
dyestuffs; electrolytic extraction of zinec

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

BUFFERS

Ammonium acetate
[(NHg)CaH307)

Borax [NagB407]

Calcium carbonate {CaC0j3)

Potassium bicarbonate [KHCO3)

Sodium acetate [NaCyH307])

Sodium bicarbonate [NaHCO3)

Sodfum carbonate
[Na2C03°H20}

Sodium formate {HCOONa]

Sodium hydrogen phosphate [sodium
phosphate, dibasic) [NalpPO,)

5.9 x 105 kga (79)
(total)

7.3 x 109 kgs (82)
(total)

1.5 x 107 kgs (72)
(total)

3.1 x 107 1bs (72)
(total)

Use

Reagent in analytical chemistry; drugs; textile dyeing; preservative
for meats; foam rubbers; vinyl plastice; explosives ’

Manufacture of glass, enamels, and other ceramic products; herbicide

Source of 1lime; neutralizing agent; filler and extender in rubber,
plastics, paint; opacifying agent in paper; fortification of bread;
putty; tooth powders; antacid; whitewash; Portland cement; 502
removal from stack gases; metallurgical flux; analytical chemistry;
CO2 generatfon (laboratory)

Baking; soft drinks; medicine (antacid); wmanufacture of pure potassium
carbonate; fire extinguishing agent; low pH liquid detergeants; labora-
tory reagent

Dye and color intermediate; pharmaceuticals; cinnamic acid; soaps;
buffer; photography; purification of glucose; meat preservation;
medicine; electroplating; tanning; dehydrating agent; buffer in foods;
laboratory reagent; meat preservation

Manufacture of effervescent salts and beverages, artifical mineral
water, baking powder; other sodium salts; pharamaceuticals; sponge
rubber; gold and platinum plating; treating wool and silk; fire
extinguishers; ceramics; prevention of timber mold; laboratory reagent;
antacid; mouthwash; skin ointment; cleaning compound

Medicine; photography; cleaning and boiler compounds; pH control of
water; food additive; manufacture of sodium salts; glass; soap; washing
wool; bleaching; analytical reagent; aluminum production; petroleum
refining; pulp and paper .

Reducing agent; manufacture of formic acid and oxalic acid; organic
chemicals; mordant; manufacture of sodium dithionite; complexing agent;
analytical reagent; acidulent in textile and leather industry;
precipftant; astringent

Boiler water treatment; electroplating; dyeing; acid cleansers; baking
powders; cattle food supplement; buffer, emulsifier, nutrient supple-
ment Iin food; laboratory reagent; laxative; textile processing

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15

Consumptiont

CHAIN TRANSFER AGENTS

Acetaldehyde [CH3CHO]

Acetic acid [CH3COO0H])

Acetic anhydride [CH3(C0);0)

Acetone [CH3COCHj3]

Acetylene [HCCH)

Benzene [CgHg)

Bromoform [CHBrj3}

n-Butane [C4H)q]

1-Butanethiol [C4HgSH]

Butyl chloride [(CHj3)3CCl]

4.1 x 108 kgs (79)
(total)

1.3 x 109 kgs (82)
(total)

5.0 x 108 kgs (82)
{total)

8.2 x 108 kgs (82)
(total)

3.5 x 109 kgs (82)
(total)

1.1 x 109 kgs (75)
(total)

(Continued)

Manufacture of acetic acid and acetic anhydride, n-butanol, 2-ethyl-
hexanol, peracetic acid, pentaerythritol, pyridines, chloral, 1I,3-
butylene glycol, and trimethylolpropane; also as an intermediate;
synthetic flavoring; plastics; synthetic rubber; silvering mirrors

Manufacture of acetic anhydride, cellulose acetate, vinyl acetate
monomer, acetic esters and chloroacetic acid; production of plastics,
rubber, pharmaceuticals, dyes, insecticides, photographic chemicals,
etc.; food additive; latex coagulant; oil well acidizer; textile
printiag ~

Cellulose acetate fibers and plastics; vinyl adgtate; dehydcating and
acetylating agent in production of pharmaceutfcdls, dyes, pecrfumes,
explosives, etc.; aspirin; esterifying agent f foi? starch

Chemicals (methyl isobutyl ketone, methyl 1iso utyl.éurblnol; methyl
methacrylate, bisphenol-A); paint, varnish and lacquer solvent; cellu-~
lose acetate, especially as spinning solvent; fo % an and dry parts of
precision equipment; solvent for potassium loc de'hﬁd permanganate;
delusterant for cellulose acetate fibers; spq 1ﬁ&c§‘lon testing of
vulcanized rubber products; photographic £ilms, "geoting acetylene gas;
hardening and dehydrating tissues; nail poliip sggo‘er; food addittve
sy gt
Vinyl chloride and vinylidene chloride; vlnylladpﬁéde; welding and
cutting metals; acrylonitrile; acrylates; per— and trichloroethylene,
cyclooctatetraene, 1,4-butanediol; carbon black %

Ethylbenzene (for styrene monomer); dodecylbenzeae ifor detergents);
cyclohexane (for nylon); phenol; nitrobenzene (for aniline); maleic

anhydride; chlorobenzene; diphenyl; benzeane hexachloride; anthraqui-
none; cumene; benzene sulfonic acid; solvent; antiknock gasoline

Intermediate in organic synthesis; geologfical assaying; solveat for
waxes, grease and oils

Organic synthesis of acetic acid, butadiene and maleic anhydride; raw
material for synthetic rubber and high octane liquid fuels; fuel for
household and many industrial purposes; manufacture of ethylene;
solvent; refrigerant; standby and earicher gas; propellant in aerosols;
pure grades used in calibrating instruments; food additive

Intermediate; solvent; pesticides

Organic synthesis

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

CHAIN TRANSFER AGENTS (Continued)

t-Butyl mercaptan [2-methyl-2-
propanethiol)

Carbon tetrabromide [CBry}
Carbon tetrachloride [CCly)
Chlorobenzene [CgHs5Cl]

Chloroform {CHCljg)

Crotonaldehyde [2-butenal]
{CHCH: CHCHO]

Cyclohexane {CgH)q]

n-Decyl mercaptan {C)oH2)SH]

trans-Dichloroethylene [C1HC:CHC1])
Diethyl zinc [Zn(CyHs),y)

Dipentene [CIOHIGl

>4.5 x 102 kgs (75)
(total)

3.2 x 108 kgs (79)
(total)

1.5 x 108 kgs (75)
(total)

1.6 x 108 kgs (79)
(total)

5.9 x 108 kgs (82)
(total)

Use

Intermediate; g;s odorant for detecting leaks

Organic synthesis

Refrigerants and propellants, especially the chlh ‘of luorohydrocarbons ;
metal degreasing; agricultural fumigant; chlorinating organic com=-
pounds; production of semiconductors; solvent .

FPhenol; chloronitrobenzene; aniline; solvent c#rrief kor methylene
diisocyanate; solvent; pesticide intermediate R
Fluorocarbon refrigerants and propellants; flu Jacs?*niplastlcs; sol-~
vent; analytical chemistry; fumigant; lnsectchdeng_

cre
Intermediate for m-butyl alcohol and 2-ethylhe‘ylwé§cnhol; solvent;
preparation of rubber accelerators; puttflcatl&n'ofg§§brtcatlng oils;
ingsecticides; tear gas; fuel-gas warning agentq o*giﬁ%c synthesis;
leather tanning; alcohol denaturant ¢ p

Lo

Manufacture of caprolactam, hexamethylenediamine, cyclohexanone,
cyclohexane, cyclohexyl chloride, and nitrocyclohemase; solvent for
cellulose ethers, fats, oils, waxes, bitumens, resins, crude rubber;
extracting essential ofils; recrystallizing wedium; paint and varnish
remover; glass substitutes; vapor has been used as lubricant for steel;
analytical chemistry

Intermediate; synthetic rubber processing

General solvent for organic materfals; dye extraction; perfumes;
lacquers; thermoplastics; organic synthesis; medicine

Organic synthesgis; catalyst for polymerization of olefins; high energy
aircraft and missile fuel; production of ethyl mercuric chloride

Solvent for oleoresinous products, rosin, ester gum, alkyd resins,
vaxes, metallic eoap dryers, rubber, etc.; rubber compounding and
reclaiming; dispersing agent for oils, resins, resin-oil combinations,
pigments and dryers; paints, enamels, lacquers and varnishes; general
wetting and dispersing agent; printing inks; perfumes; floor waxes and
furniture polishes; synthetic resins; polyterpenes; chemicals

(Continued)
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Solution Modifier/Polymerization Ald

TABLE B-15 (Continued)

Consumptiont

CHAIN TRANSFER AGENTS (Continued)

Dodecylmercaptan [CyaHj5SH]

Ethane [c2“6|

Ethanethiol [CaHgSH]

Ethyl acetate [CH3CO0C2Hg}

Ethylbenzene [CgHsCollg]

Ethyloercaptoacetate

Formic Acid [See Acids]

Hydrogen {Hj]

Isobutanol [(CH3),CHCH0H]

Isobutane [(CH3),CHCH3]

Isopropanol [(CH3),CHOH]

4.5 x 102 kgs (75)
(total)

3.6 x 109 kgs (79)
(total) .

9.1 x 102 kgs (J5)
(total)

7.7 x 107 kgs (75)
(total)

3.0 x 109 kgs (82)
(total)

6.5 x 107 kgs (79)
(total)

6.8 x 108 kgs (75)
(total)

5.9 x 108 xgs (82)
(total)

Use

Manufacture of synthetic rubber, plastics, pharmaceuticals, fnsecti-
cides, fung}cldes, and styrene-butadiene rubbdber

Petrocheaicals (soerce of ethylene, halogenated ethanes); refrigerant;
fuel

LPG odorant; adhesive stabilizer; chemical intermediate for acaricides,
defoliants, pharmaceuticals and adhesives

General solvent in coatings and plastics; organic aynthesis; smokeless
powders; pharmaceutficals; artificial fruit essences; artificial
leather; photographic films

Intermediate in production of styrene and xylene; solvent and diluent;
component of gasoline; manufacture of cellulose acetate

Production of ammonia and methanol; hydrocracking, hydroforming and
hydrorefining of petroleum; hydrogenation of vegetable oils; hydrogeno-
lysis of coal; reducing agent in organic synthesis and metallic ores;
reducing atmospheres to prevent oxidation; as oxyhydrogen flame for
high temperatures; atomic-hydrogen welding; fnstrument carrying
balloons; making hydrochloric and hydrobrowmic acids; producttion of
high-purity metals; coolant and propellant; fuel for nuclear rocket
engines for hypersonic transport; missile fuel; cryogenic research

Organic synthesis; latent solvent in paints and lacquers; fintermediate
for amino coating resins; substitute for n-butyl alcohol; paint
removers; fluorometric determinatfons; liquid chromatography;
flavorings .

Organic synthesis of propylene oxide and t-butyl alcohol; refrigerant;
fuel; aerosol propellant; high octane gasoline (aviation fuel);
synthetic rubber; instrument calibratton fluid

Manufacture of acetone and its derivatives; manufacture of glycerol and
isopropyl acetate; solvent for esgsential and other oils, alkaloids,
gums, resins, shellacs, etc.; latent solvent for cellulose derivatives;
coatings solvent; deicing agent for liquid fuels; pharmaceuticals;
perfumes; lacquers; extraction processes; dehydrating agent;
preservative; quick drying inks; antiseptic; coupling agent in oil
eaulsions

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid [ ptioat

CHAIN TRANSFER AGENTS (Continued)

Isopropyl benzene [Cumene], 1.2 x 109 kgs (82)
[C6ﬂ5CH(c|l3)2] (total)

Lauryl mercaptan {CjaH258H)

Mercaptoacetic acid [Thioglycolic
acid], [HSCHCO0H}

2-Mercaptoethanol [HSCHCH0H]

Hethane [CHg)

Methanol [CH40H] 3.3 x 109 kgs (82)
(total)

Methylacetate
2-Methyl-2-propanethiol [See t-Butyl
mercaptan]

a-Methyl styrene dimer

2-Naphthalenethiol {RPA],
(Cy ot 7SH)

Use

Production of phenol, acetone, and alpha-methyl styrene; solvent
for paints, enamels, lacquers, fats and resins ’

Manufacture of synthetic rubber and plastics, also in synthesis of
pharmaceuticals and in insecticides and fungicides; nonionic detergent

Reagent for iron; manufacture of thioglycolates, permanent wave solu-
tions and depilatories; vinyl stabilizer; manufacture of pharmaceuti-
cals

Solvent for dyestuffs; Intermediate for producing dyestuffs, pharmaceu-
ticals, rubber, chemicals, flotation agents, insecticides, plasti-
cizers, textile assistants and other compounds; water soluble reducing
agent; bilochemical reagent

Source of petrochemicals by conversion to hydrogen and ‘carbon monoxide
by steam cracking or partial oxidation, Important products are metha-
nol, acetylene, hydrogen cyanide; chlorination gives carbon tetrachlor-
ide, chloroform, methylene chloride and methyl chloride; in the form of
natural gas, methane is used as a fuel, as a source of carbon black,

and as a.starting materfal for manufacture of synthetic proteins

Manufacture of formaldehyde and dimethyl terephthalate; chemical
synthesis (wethyl amines, methyl chloride, methyl methacrylate, etc.);
aviation fuel (for water injection); automotive antifreeze; solvent for
nitrocellulose, ethyl cellulose, polyvinyl butyral, shellac, rosin,
manila resin, dyes; denaturant for ethyl alcohol; dehydrator for
natural gas; fuel for utility plants (methyl fuel); feedstock for
manufacture of synthetic proteins by continuous fermentatfon;
pharmaceuticals

Paint remover compounds; lacquer solvent; intermediate; synthetic
flavoring

Intermediate; gas odorant for detecting leaks

Peptizing agent for natural and synthetic rubber

(Continued)
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Solution Modifier/Polymerization Aid Consumptiont Use & }f

CHAIN TRANSFER AGENTS (Continued)

3-Pentanol
(CHACHCHOHCH,CH 3]

Perchloroethylene [CLaC:CCly]

Phenol [CgHsOH)

Polybromobutenes

Propane [CjHg) 4.5 x 109 kgs (79)
(total)

2-Propanethiol [C4H;SH]

5.4 x 109 kgs (82)
(total)

Propylene [CH3CH:CH3]

Sodium acetate [NaCyH40;] ([See
Buffers])

Terpinolene [C)cH)¢]

Thiophenol [CgHsSH]

6.8 x 109 kgs (82)
(total)

Toluene {CgHs5CH3)

Solvent; flotation agent; pharmaceuticals

Dry cleaning solvent; vapor-degreasing solvent; drying agent for metals
and certain other solids; vermifuge; heat transfer medium; manufacture
of fluorocarbons

Phenolics resins; epoxy resiuns; aylon-6; 2,4-D; selective solvent for
refining lubricating oils; adipic acid; salicylic acid; phenolphtha-
lein; pentachlorophenol; acetophenetidine; plcric acid; germicidal
paints; pharmacéuticals; laboratory reagent; dyes and indicators;
slimicide

Organic synthesis of ethylene and propylene; household and industrial
fuel; manufacture of ethylene; extractant; solvent; refrigerant; gas
enricher; aerosol propellant; mixture for bubble chambers

Chemical intermediate; herbicide

Isopropyl alcohol, polypropylene, synthetic glycerol, acrylonitrile,
propylene oxide, heptene, cumene, polymer gasoline; acrylic acid; vinyl
resins; oxo chemicals

Solveant for resins; essential olls; manufacture of synthetic resin,
chemrical derivatives

Pharmaceutical synthesis

Aviation gasoline and high octane blending stock; benzene, phenol, and
caprolactam; solvent for paints and coatings, gums, resins, wmost oils,
rubber, vinyl organosols; diluent and thinner in nitrocellulose
lacquers; adhesive solvent in plastic toys and model airplanes; chemi-
cals (benzoic acid, benzyl and benzoyl derivatives, saccharin, medi-
cines, dyes, perfumes); source of toluene difsocyanates; explosives
(TNT); tolueune sulfonates; scintillation counter

(Continued)
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TABLE B-15 (Continued) Yy

Solution Modifier/Polymerization Aid Consumptiont

CHAIN TRANSFER AGENTS (Continued)

2.0 x 108 kgs (75)
(total)

Trichloroethylene [CHC1:CCl;]

Triethylamine [(CaH5)3N]

Water
COAGULANTS

Calctun chloride [CaClj} 8.2 x 108 kgs (82)

(total)

Hydrochloric acid [See Acids)

Sodium chloride [NaCl]

Sulfuric acid [See Acids)

CROSSLINKING AGENTS

Dialdehyde starch

Diepoxides

Use

Metal degreasing; extraction solvent for oils, fats, waxes; solvent
dyeing; dry cleaning; refrigerant and heat exchange liquid; fumigant;
cleaning and drying electronic parts; diluent in paint and adhesives;
textile processing; chemical intermediate; aerospace operations
(flushing liquid oxygen); pharmaceuticals

Catalytic solvent in chemical synthesis; accelerator activators for
rubber; wetting, penetrating and waterproofing agents of quaternary
ammonium types; curing and hardening of polymers; corrosion inhibitor;
propellant

De-icing and dust control of roads; drilling muds; dustproofing,
freezeproofing and thawing coal, coke, stone, sand, ore; concrete con-
ditioning; paper and pulp industry; fungicides; refrigeration brines;
drying and desiccating agent; sequestrant in foods; firming agent in
tomato canning; tire weighting; pharmsaceuticals; electrolytic cells

Chemicals (sodium hydroxide, soda ash, hydrochloric acid, chlorine,
metallic sodium); ceramic glazes; metallurgy; curing of hides; food
preservative; aineral waters; soap wanufacture (salting out); home
water softeners; highway de-iclng; regeneration of fon-exchange resins;
photography; food seasoning; herbicides; fire extinguishing; nuclear
reactors; mouthwash; medicine (heat exhaustion); salting out dyestuffs;
supercooled solutions; stngle crystals for spectroscopy, ultraviolet
and infrared transmission

Thickening agent; tanning agent; binder for leaf tobacco; adhesives;
wet-strength additive in paper

(Continued)
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TABLE B-15 (Continued)

Solution Modifter/Polymerization Aid Consumptiont

CROSSLINKING AGENTS (Continued)

Dimethylolurea [CO(NHCH,0H)j;]

Dihydroxydiphenylsulfone
[(CeH40H) 2507 ]

Diisocyanates

Diviayl benzene

[CeH4(CH:CHY )2)

Divinyl sulfone

(CHy: CHSO,CH: CHy )

Glutaraldehyde 2.3 x 103 kgs (76)
(total)

Glycol dimethacrylates

Glyoxal [OHCCOH) 1.1 x 10° kgs (75)
(total)

Oxalic acid {HOOCCOOH)

Polyacrolein
Trimethylolmelanine

Trivinyl benzene

Use

First stage of urea-formaldehyde resins; impregnating wood to increase
hardness and fire resistance and ‘to form self-binding laminations for
plywood manufacture; permanent press fabrics

Electroplating; phenolic resins; polyvinyl chloride; intermediate

Polymerization monomer for special synthetic rubbers, drying oils, ion
exchange resins, casting resins and polyesters

Monomer used in manufacture of polymers with diols, urea, and malonic
esters; shrinkage control agents (textiles)

Intermediate for adhesives, sealants and electrical products; fixative
for tissues; for crosslinking protein and polyhydroxy amaterials;
tanning of soft leather; disinfectant; ster{lizing agent

Permanent press fabrics; dimensional stabilization of rayon and other
fibers; insolubilizing sgent for compounds containing polyhydroxyl
groups (polyvinyl alcohol, starch and cellulosic materials); insolub-
lizing agent for proteins (casein, gelatin and animal glue); embalming
fluids; leather tanning; paper coatings with hydroxyethylcellulose;
reducing agent for dyeing textiles; intermediate for dihydroxydi-
methylol ethylene urea; tobacco treatmeat; crosslinking agent

Automobile radfator cleanser; general metal and equipment cleaning;
purifying agent and intermedifate for many compounds; leather tanning;
catalyst; laboratory reagent; stripping agent for permanent press
resins; bleaching of textiles; rare-earth processing

First stage in making melamine resins

(Continuéd)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

DEFOAMANTS

Aluninum oxide, hydrated [See
Protective Colloids)

Decanol {CH3(CHy)gCH20H]

Dimethyl silicone (polymeric)
{((CH3)2510) 4]

Glycerol 12-hydroxyoleate [glyceryl
monoricinoleate}
[C¢HHOHC ) o H, 2 COOCH,CHORCH ,0H |
Heptanol [CH3(CHj)sCH0H)

Hexanol [CH3(CH3)4CH0H]
Octanol [CH3(CHj)gCH20H]

EMULSIFIERS
Alkyl naphthalene sulfonic acid
Ameonium oleate [Cj7H33COONH,)

Ammonium stearate
(Cy 7835C00NH, )

Cetyl trimethyl ammonium bromide
[C133(CH3) 3hBr)

Cetyl pyridinium chloride
[016“33(:5“5“(:1 *Hy0}

Dihexyl sodium sulfosuccinate

Dodecyl benzene sulfonate

Use

Plasticizers; detergents; synthetic lubricants; solvents; perfumes;
flavorings

Nondrying emulsifying agent; solvent; plasticizer; in polishes, in cos-
metics, in textile, paper and leather processing; low temperature
lubrfcant; stabilizes latex paints against breakdown due to repeated
freeze-thaw

Organic intermediate; solvent; cosmetic formulations

Pharmaceuticals; solvent; plasticlzer; intermediate for textile and
leather finishing agents

Perfumery; cosmetics; organic synthesis; solveat; manufacture of high-
boiling esters; antifoaming agent; flavoring agent

Emulsifying agent; cosmetics

Vanishing creams, brushless shaving creams, other cosmetic products;
waterproofing of cements, coancrete, stucco, paper, textiles, etc.

Surface active agent; geraicide

Medicine

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid Consumptiont Use

EMULSIFIERS (Continued)

Dodecyl benzene sodium sulfonate Synthetic detergent

[Cy2H25CeH,4S03Na )

Dodecyl pyridinfum chloride

Dresinate [Rosin soap] Emulsifier; dispersant for soluble oils, cleaning compounds and other
compositions .

Ethyl crotonate Solvent and softenfng agent; lacquers; organic synthesis

[CH3CH: CHCOOCpH 5]

Isopropylamine dodecyl benzene

sulfonate

Lauric acid [CH3(CH3)yqCO0R)

Alkyd resins; wetting agent; soaps; detergents; cosmetics; insecti-
cides; food additive

Lauryl trimethyl gquaternary ammonium

bromide

Lauroxypolyethylene glycol

Myristic acid [CH3(CH3)),CO00H]

Soaps; cosmetics; synthesis of esters for flavors and perfumes; com~ "
ponent of food-grade additives

Palatitic acid {CH3(CHj))4CO0H) 4.9 x 106 kgs (79) Manufacture of metallic palmitates; soaps; lube oils; waterproofing;

(total) food grade additives; cosmetic formulations; cleansing cream;
intermediate for manufacture of esters

Polyoxyethylene oleate

Potassium

Potassium

Potagsium

Potassium

Potassium

Potassium

caprate
caprylate
dehydroabietate
laurate {KDOCC)1Hjy3]
Emulsifying agent; base for liquid soaps and shampoos

myristate

oleate [C}7H33C00K)
Textile soaps; emulsifying agent

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

EMULSIFIERS (Continued)
Potassium palmitate

Potassium sodium tartrate
[KNaC H40¢" 4“20]

Potassium stearate [C)H35C00K]
Sodium capryl sulfonate

Sodium cetyl sulfate

Sodium decyl sulfate

Sodfum decyl sulfonate

Sodium dioctyl sulfosuccinate
[CgH 1 ;00CCH,CH(S04Na)COOCgH ;]

Sodium dodecyl diphenyl ether
disulfonate

Sodium dodecyl sulfate [See Sodium
lauryl sulfate]

Sodium dodecyl sulfonate

Sodium hexadecyl sulfate

Sodium lauryl benzene sulfonate
Sodium lauryl sulfate
[NaCj}2H25504], [Sodium dodecyl

sulfate)

Sodium naphthalene sulfonate
[C1aH7S03Na]

Sodiun oleate [Cj7H33CO0Na]

Sodium resinate [Sodium abietate],
[Cy gtiagCOONa |

9.1 x 106 kgs (79)
(total)

Use

Sequestrant and general-purpose food additive; baking powders; medicime
(cathartic); component for Pehling's solution

Base for textile softeners

Food additive (processing aid in sugar industry, stabilizer for hydro-
philic colloids); wetting ageant; dispersant; emulsifier

Wetting agent in textiles; detergent in toothpaste; food additive and
surfactant

Organic preparations; liquefying agent in animal glue preparations;
naphthols

Ore flotation; waterproofing textiles; emusifier of oil/water systems ;
poisindex soap

Medicine; soap making; paper coating

(Continued)
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Solution Modifier/Polymerization Aid Consumptiont

EMULSIFIERS (Continued)

Sodium stearate [NaOOCC)7H35]

Sodium tetradecyl sulfonate

4.3 x 107 kgs (75)
(total)

Stearic acid [CH3(CHy);¢COOH)

Stearyl trimethyl ammonium chloride

Sulfonated caster oil [Turkey Red
oil]

Triton X-100
Triton X-200

FEED STREAM DESSICANTS

Alumina [See Protective Colloids])
Aluninum alkyls

Calctum hydride [CaH;]

Calcium sulfate (anhydrous)
[Cas04)

Caustic Soda (solid) [See Bases
(Sodium hydroxide)}

B-15 (Continued)

Use

Waterproofing and gelling agent; toothpaste and cosmetics; stabilizer
in plastics

Chemicals, especially stearates and stearate dryers; lubricants; soaps;
pharmaceuticals and cosmetics; accelerator activator; dispersing agent
and softener in rubber compounds; shoe and metal polishes; coatings;
food packaging; fmpregnating plaster of paris; candles; release agent
in baking goods and confectionaries

Textiles; leather; manufacture of soaps; alizarin dye assistant; paper
coatings

||;1§

o t

\ I
Reducing agent; drying agent; analytical reagentlin.drgknlc chenistry;
easily portable source of hydrogen; cleaner for blowked-up oil wells

[ 4
Portland cement retarder; tile and plaster; sougce'éf ulfur and sul-
furic acid; polishing powders; paints; paper; dyeipg- calico print-
ing; metallurgy (reduction of zinc aminerals); dryiﬁhgl dustrial gases,
golids and many organic liquids; anutrient suppl"fqtg }n granulated
form as solid conditioner; quick-setting cementﬁ.‘fo;ﬁp, and surglical
casts; wallboard . | - h

v

.
v @

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid Consumptiont

FEED STREAM DESSICANTS (Continued)

Copper, (metallic) [Cu]

Molecular seive

Silica gel

Sodium, (metal) [Na)

Sodium hydroxide on asbestos [See

Bases}

INERT GASES

Carbon dioxide [CO3] 3.4 x 102 kgs (82)
(total)

Nitrogen [N} 1.6 x 1010 kgs (82)
(total)

Use

Electrical wiring; switches, plumbing, heating, roofing, building con- ’
struction; chemical and pharmaceutical machinery; alloys; electroplated
protective coatings and undercoats for nickel, chromfum, zinc, etc.;
cooking utensils; corrosion resistant piping; insecticides; catalysts;
antifouling paints; thermal and electrical composites

Drying gases and liquids; selective molecular separations; fon
exchange; catalyst; chemical carriers; in gas chromatography; in
petroleum to remove paraffins

Dehumidifying and dehydrating ageat; air conditioning; drying of com-
pressed air and other gases and liquids; recovery of natural gasoline
from natural gas; bleaching of petroleum oils; catalyst and catalyst
carrier; chromatography; anticaking agent in cosmetics and pharmaceu<
ticals; in waxes to prevent slipping

Tetraethyl and tetramethyl lead; titanium redudz}qg; sodium peroxide;
sodfum hydrides; polymerization catalyst for synthetic rubber; labora-
tory reagent; coolant in anuclear reactors; electric]power cable
(encased in polyethylene); non-glare lighting for hfghways; radioactive
forms in tracer studies and medicine : : h

Y
d' [T

|
|

'
. i
Refrigeration; carbonated beverages; aerosoléprcpgl;ant; chemical
intermediate; low temperature testing; fire e ;‘haﬁ‘shlng; inert atmos-
pheres; wunicipal waste treatment; wedicine; 'enrichment of air in
greenhouses; fracturing and acidizing oil uellsfgmfnlng; miscellaneous
pressure source; hardening of foundry molds and cores; shielding gas
for welding; cloud seeding, moderator in some nuglaar reactors; immo-
bilization for humane animal killings; speclal lasers; blowing agent

Production of ammonia, acrylonitrile, cyanamide, cyanides, nitrides;
inert gas for purging, blanketing and exerting pressure; electric and
electronic industries; in-transit food refrigeration and freeze drying;
pressurizing liquid propellants; quick-freezing foods; chilling in
aluminum foundries; bright annealing of steel; cryogenic preservation;
inert pressuring and blanketing gas in missiles; food antioxidant;
source of pressure in oll wells; inflating tires

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid Consumptiont

PROTECTIVE COLLOIDS

Acrylic acid-2-ethylhexyl- acrylate
copolymer

Alumina [Al303] 4.5 x 109 kgs '(75)
(total)

Barium persulfate
{BaS0g" 4H0]

Barium phosphate [BaHPO,}

Barium sulfate [BaSO,)

Calcium persulfate

Calcium phosphate [Ca3(P04)3]

Carboxymethyl cellulose

Clay [Kaolin], {A12035103] 1.5 x 108 kgs (81)
(in plastics)

Ethyl cellulose

Use

Glass, ceramics, iron-free aluminum and aluminum salts; manufacture of
activated alumina; base for organic lakes; flame retardant; rubber
reinforcing agent; paper coating; filler; cosmetics; desiccant; abra-
sive; electrical insulation; dental cements; artificial gems; chromato-
graphy; refractory; catalyst

Weighting aud in oil drilling; paper coatings; paints; filler and
delustrant for textiles, rubber, linoleum, oilcloth, plastics and
lithographic ink; base for lake colors; X-ray photography; opaque
medium for gastrointestinal radiography; in battery plate expanders

Ceramics; calcium acid phosphate; phosphorus and phosphoric acid;
polishing powder; cattle foods; clarifying sugar syrups; medicine; mor-
dant (dyeing textiles and Turkey Red); fertilizers; dentrifices;
stabilizer for plastics; in meat tenderizers; in foods as anticaking
agent, buffer, nutrient supplement; can remove strontium-90 from milk

Detergents, soaps, food products (especially dietetic foods and ice
cream, where {t acts as a binder, thickener, suspending agent, and
emulsion stabilizer); textile manufacturing (sizing); coating paper and
paperboard to lower porosity; drilling muds; emulsion paints; protec-—
tive colloid; pharmaceuticals; cosmetics

Ceramic products; refractories; colloidal suspensions; oil-well drill-
ing fluide; filler for rubber and plastics products; films; paper coat-
ings; decolorizing olls; temporary molds; filtratioan; carcier in insec-
ticidal sprays; catalyst support; cosmetics; cement; source of alumina

Hot melt adhesives and coatings for cables, paper, textfiles, etc.;
extrusion wire {nsulation; protective coatings; pigment-grinding bages;
toughening agent for plastics; printing inks; molding powders;
proximity fuses; vitaamin preparations; casings for rocket propellants;
food and feed additive

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15

Consumptiont

PROTECTIVE COLLOIDS (Continued)

Gelatin

Gum accacia

Hydroxyapatite
{Ca)o(PO4)6(0H);)

Hydroxyethyl cellulose [Cellosize]

Hydroxypropyl cellulose

Hydroxypropyl methyl cellulose

Maguesium carbonate [MgC03]

Magnesium oxide [MgO])

Magnesium persulfate

Magnesium phosphate
[(Mg)3(POg)2°4H0]

Magnestum silicate {MgS103)

1.1 x 108 kgs (75)
(total)

(Continued)

Photographic film; lithography; sizing; plastic compounds; textile and
paper adhesives; cements; capsules for medicinals; matches; light

filters; clarifying agent; desserts, jellies, etc.; culture medium for i
bacteria; blood plasma volume expander; microencapsulation

Thickener and suspending agent; stabilizer for vinyl polymerization;
retards evaporation of water in cements, mortars and concrete; binder
in ceramic glazes; films and sheeting

Emulsifier; filen former; protective colloid; stabilizer; suspending
agent; thickener; food additive

Magnesium salts; heat insulation and refractory; rubber reinforcing
agent; inks; glass; pharmaceuticals, dentrifices and cosmetics; free-
running table salts; mineral waters; filtering medium; in foods as
alkali, drying agent, color retention ageant, anticaking agent and
carrier; antacid and cathartic

Refractories; polycrystalline ceramic for aircraft windshields; elec-
trical insulation; pharmaceuticals and cosmetics; inorganic rubber
accelerator; oxychloride and oxysulfate cements; paper manufacture;
fertilizers; removal of sulfur dioxide from stack gases; adsorption and
catalysis; semiconductors; pharmaceuticals; feed and food additives;
wallboard; petroleum additives; casein glue; laxative; waste treatment

v

Dentrifice polishing agent; pharmaceutical antacid; adsorbent;
stabilizer for plastics; food additive and supplement

Bubber filler; ceramics; glass; refractories; adsorbent for crude oil
spille; manufacture of permanently dry resins and resinous composi-
tions; painte, varnishes and paper (filler); animal and vegetable ofil
bleaching agent; odor absorbeant; filter medium; catalyst and catalyst
carrier; anticaking agent in foods

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

PROTECTIVE COLLOIDS .(Continued)

Methyl cellulose [Methocel]
Hethyl(hydroxyprépyl)cellulose
Pectin

Polyacrylamide resin

[ (-CHCHONH-) ]

Polyvinyl alcohol [(-CHCHOH-).]

Polyvinyl pyrrolidone
[(~CglighO-),]

Potassium persulfate [K;S70g}

Sodium polyacrylate

Starch [(CgOsHj0~)x])

Sulfonated polystyrene

Talc [Mg3814070(0H)2] or
{3Mg0° 4510,5°H,0)

Zinc oxide ([ZnO)

5.6 x 108 kgs (75)
(total)

3.8 x 103 kgs (75)
(total)

1.5 x 108 kgs (82)
(total)

use o

pigument; film and sheeting; binder in cerawmic glazes;{leather tanning,
dispersing, thickening, and sizing agent; adheg V%i‘ od additive

e
Bty
Jelltes, foods, cosmetica, drugs; protective co}]&ﬁd‘; emulsifying
agents; dehydrating agents ’
v

Thickening agent; suspending agent; production of uranlum additive to
adhesives v w

Protective colloid in water-based paiats to prev'pf}f}occulatlon of

Many different products, see IPPEU Chapters 10 and 10a

Pharmaceuticals; blood plaswa expander; cast films; adherent to glass,
setals and plastics; complexing agent; detoxification of chemicals such
as dyes, iodine, phenol, and poisonous drugs; tableting; photographic
eaulsions; cosmetics (hair spray, shampoo, hand cream, skin lotion);
dentrifices; dyestripping; textile finishes; protective colloid; deter-
gents; adhesives; beer and wine clarification

Bleaching; oxidizing agent; reducing agent for photography; antiseptic;
soap manufacture; analytical reagent; polymerization promotor; pharma-
ceuticals; modification of starch; flour maturing agent; deslzing of
textiles

Adhesive; machine-coated paper; textile filler and sizing agent; beater
additive in papermaking; gelling agent and thickener in foods; ofl-well
drilling fluids; filler in baking powders; fabric stiffener in launder-
ing; urea-formaldehyde resin adhesive for particleboard and fiberboard;
explosives; dextrin; chelating and sequestering agent in foods; indica-
tor in analytical chemistry; anticaking agent in sugar; face powders;
abherent and mold release agent; polymer base.

Ceramics; cosmetics and pharuaceutlcéls; filler and pigment in rubber,
paints, soap, putty, plaster, oilcloth; abherent; dusting agent;
lubricant; paper; slate pencils and crayons; electrical insulation;
ingsecticide diluent; refractories; filtration

Diffusing, pigment; accelerator; activator; reinforcing agent;
ointments; pigment and mold-growth inhibitor in paints; ceramics; floor
tile; glass; zinc salts; feed additive; dietary supplement; seed
treatment; cosmetics; semiconductor; photoconductor; dental cement;
flame retardant; antiseptic

(Continued)
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TABLE B-15 (Continued) .

filo; leather polishes; nail polish; warning odor; flavoring agent;
printing and finishing fabrics; solvent for phosphors in fluorescent

i" e
L
Solution Modifier/Polymerization Aid Consumptiont Use w€ ‘é )
: SOLVENTS | 24!
v
i Acetfic acid [See Chain Transfer
‘ . Agents) w o
| Acetone [See Chain Transfer Agents]
f Amyl acetate [CH3C00CgHy,) Solvent for lacquers and paints; extraction of peanicillin; photographic
1

‘ lamps

;_ n-Amyl alcohol [CsH)0H] Raw material for pharmaceutical preparations; organic synthesis;

| solvent

4

i Benzene [See Chain Transfer Agenta]

E Benzyl alcohol [CgHsCH,0H] Perfumes and flavors; photographic developer for color movie filwms;

dyeing nylon filament; textiles and sheet plastic; solvent for dye-
stuffg, cellulose esters, casein, waxes, etc.; heat sealing polyethy-
lene films; intermediate for benzyl esters and ethers; local
anesthetic; cosmetics, ointments, emulsions; ball point pen inks;
stencil inks; embedding material fn microscopy

8¢9

i Bromobenzene [CglsBr) Solvent; motor fuels; top—cylinder compounds; crystallizing solvent;
organic synthesis

n-Butane [C4Hjqg), [See Chain
Transfer Agents)

1-Butanol [CH3(CH2),CH0H] 3.5 x 108 kgs (79) Preparation of esters, especially butyl acetate and glycol ethers;

; : (total) fats, waxes and coatings; plasticizers; dyeing assistant; hydraulic
fluids; detergent for mulations; dehydrating agent (by azeotropic
distillation); intermediate for pharmaceuticals and plasticizers;
"butylated” melamine resins; glycol ethers; butyl acrylate; flavoring

ingredient
2-Butanol [sec-Butyl Alcohol], Preparation of methyl ethyl ketone; solvent; organic synthesis of
. {CH3CH,CHORCH; } flotation agents, flavors, perfumes, dyestuffs and wetting agents;
; industrial cleansers; paint removers; hydraulic brake fluids; polishes
i . 2-Butanone [Methyl ethyl ketone], Solvent in fabric coating, adhesives, varnishes, lacquers, pharmaceu-
: [CH3CHCOCH, ) ticals, cosmetics, ink, and hardwood pulping; manufacture of tere~
. phthalic acid; lube oil dewaxing by solvent extraction

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid Consumptiont

" SOLVENTS (Continued)

t-Butyl alcohol [(CH3)3COH]

t-Butyl beanzene [C)gH;4)

Carbon tetrachloride [See Chain
Transfer Agents}]

Chlorobenzene [See Chain Transfer

Agents)

Chloroform [See Chain Transfer
Agents])

Cumene [Isopropyl benzene], [See
Chain Transfer Agents])

Cyclohexane [See Chain Transfer
Agents]

4.0 x 108 kga (79)
(total)

Cyclohexanone [CgH) (0]

n-Decane [CH3(CHz)gCH3)

2.6 x 107 kgs (79)
(total)

o~Dichlorobenzene [CgH4Cl3]

4.5 x 109 kgs (79)
(total)

1, 2-Dichloroethane [CICHCHyC1]

Diesel fuel, hydrogenated

Use

Alcohol denaturant; solvent for pharmaceuticals; dehydration agent;
pecfumery; chemical intermediate in perfumes, flavors, resins, chlori-
nated derivatives; octane improver inm gasoline

Organic synthesis; polymerization solvent; polymer linking agent

Organic synthesis, particularly adipic acid and caprolactam; polyvinyl
chloride and its copolymers, and methacrylate ester polymers; wood
stains; paint and varnish removers; spot removers; degreasing of
metals; polishes; leveling agent ian dyeing and delustering silk; lube
oil additive; general solvent

Organic synthesis; solvent; standardized hydrocarbon; jet fuel research

Manufacture of 3,4-dichloraniline; solvent for a wide range of organic
materials and for oxides of nonferrous metals; solveant carrier in pro-
duction of toluene diisocyanate; dye manufacture; fumigant and insectf-
cide; degreasing hides and wool; metal polishes; industrial odor
control

Vinyl chloride intermediate (Wulff process); solvent; lead scavenger in
antiknock gasoline; paint, varnish and finish removers; metal
degreasing; soaps and scouring compounds; wetting and penetrating
agents; organic synthesis of trichloroethylene, perchloroethylene and
methyl chloroform; ore flotation

. (Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

SOLVENTS (Contiaued)
Dimethyl acetamide
[CH3CON(CH3)3 )

Dimethyl formamide [HCON(CH3)7}

Dimethyl sulfoxide {(CH3)2S0]

p-Dioxane [OCH,CH,0CHCH3]
—

Dodecane {CH3(CHp))oCH3)

Ethanol [CoH50H)

Ethylene dichloride [See
1, 2-Dichloroethane]

2-Ethoxyethyl acetate
(CH3C0 2CH,CH0CH 5CH3 |

Ethyl acetate {[CH3CO0CjHg)

Ethylbenzene [CgHs5CoHg)

4.5 x 108 kgs (82)
(total)

7.7 x 107 kgs (75)
(total)

Use |

Solvent for plastics, resins, gums and electrolytes; intermediate;
catalyst; paint remover; high purity solveant for crystallization and
purification

Solvent for vinyl resins and acetylene, butadiene, and acid gases;
catalyst io carboxylation reactions; organic synthesis

Solvent for polymerization and cyanide reactions; analytical reagent;
epinning polyacrylonitrile and other syanthetic fibers; industrial
cleaners, pesticides, paint stripping; hydraulic fluids; preservation
of cells at low temperatures; diffusion of drugs, etc. into blood-
stream by topical application; medicine; plant pathology and nutrition;
pharmaceutical products

Solvent for cellulosics and wide range of organic products; lacquers;
palats; varnighes; paint and varnish removers; wetting and dispersing
agent in textile processing, dye baths, stain and priating composi-
tions; cleaning and detergent preparations; cements; cosmetics; deodor-
ants; fumigants; emulsions; polishings compositions; stabilizer for
chlorinated solvents; ecintillation counter

Solvent; organic synthesis; distillation chaser; jet fuel research

Solvent for resins, fats, olls, fatty acids, hydrocarbons, alkali
hydroxides; extractive medium; manufacture of Intermediates, organic
derivatives (especially acetaldehyde), dyes, synthetic drugs, esters,
elastomers, detergents, cleaning solutions, surface coatings, cosme-
tics, pharmacguticals, explosives, antifreeze; beverages; antisepsis;
medicine; gasoline additive; yeast growth medium

General solvent in coatings and plastics; organic synthesis; smokeless
powvders; pharmaceuticals; artificial fruit essences; photographic
films and plates; artificial silk; synthetic flavor

Intermediate in production of styrene; solvent; fuel component;
manufacture of cellulose acetate; solvent for mixed xylenes

(Continued)
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TABLE B-15 (Continued)

Solution Modifier/Polymerization Aid Consumptiont

SOLVENTS (Continued)

Purfuryl alcohol [C4H30CHZ0H]

or [OCH:CHCH:CCH20H]
e )

Heptane {CH3(CHy)s5CH3]

Hexane [CH3(CHj)4CH3] 1.7 x 108 xgs (79)
(total)

Isobutane [See Chain Transfer

Agents)

Isobutyl alcohol [See Chain Transfer
Agents]

Isobutyric acid [(CH3)CHOOH]
Isooctane
[(CH:;)JCCHzCH(CHJ)z]

sopentane |(CH3),CHCH CHy) 7.2 x 108 kgs (72)
(total)

Isopropyl alcohol [See Chain
Transfer Agents}

Isopropyl benzene [See Chain
Transfer Agents (Cumene)]

Kerosene

Methanol [See Chain Transfer Agents]

Methyl acetate [See Chafn Transfer
Agents|

Use

Wetting agent; furan polymers; corrosion-resistant sealants and
cements, foundry cores; modified urea-formaldehyde polymers; penetrant;
solvent for dyes and resins; flavoring; propellant

Sctandard for octane rating determinations; anesthetic; solvent; organic
synthesis; preparation of laboratory reagents

Solvent, especially for vegetable oils, low temperature thermometers;
calibrations; polymerization reaction medium; paint diluent; alcohol
denaturant; determination of refractive index of materials

Manufacture of esters for solvents, flavors and perfume bases; disin-
fecting agent; varalsh; deliming hides; tanning agent

Organic synthesis; solvent; motor fuel; used with normal heptane to
prepatre standard aixtures to determine antiknock property of gasoline

Solvent; manufacture of chlorinated and alcohol derivatives; blowing
agent for polystrene; antiknock gasoline additive

tor
Rocket and jet engine fuel; domestic heating; solvent; insecticidal '
gprays; dlesel and tractor fuel Y,
?Pr
.t
Ih.

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15

Consumptiont

SOLVENTS (Continued)

Methylene chloride [CH5Cly])

Methyl ethyl ketone [See 2-Butanone)

Methyl isobutyl ketone
{(CH3) CHCH,COCH4)

Methyl isobutyrate
Mineral ofil

Naphtha

Nitrobenzene [CgHNO,}

Pentane [CH(CHp)4CH3]

J-Pentanone {Diethyl ketone}],
fCoH5COC,Hg]

2-Propanol {Isopropyl alcohol], {See
Chain Transfer Agent]

n-Propyl acetate [C3H700CCHj3)

Pyridine [N(CH)4CN)

2.3 x 108 kgs (75)
(total)

4.3 x 108 kgs (79)
(total)

3.3 x 107 kgs (79)
(total)

(Continued)

Use

Paint removers; propellant for aerosol sprays; solvent degreasing;
plasticse processing; blowing agent in foams; solvent extraction;
refrigerant; fire extinquisher compositions; solvent for photographic
film, synthetic fibers and cellulose acetate

Solvent for paints, varnishes, nitrocellulose lacquers; manufacture of
methyl amyl alcohol; extraction processes, including extraction of
uranium from fission products; organic synthesis; denaturant for
alcohol

Source of gasoline, special naphthas, petroleum chemicals, especially
ethylene; solvent; xylene; cumene; nitrated, for incorporation in
dynamite

Manufacture of aniline; solvent for cellulose ethers; modifying ester—
fication of cellulose acetate; ingredient in metal polishes and shoe
polishes; manufacture of benzidine, quinoline, azobenzene, etc.

Artificial ice manufacture; low temperature thermometers; solvent
extraction processes; blowing agént in plastics; pesticide;
propellant; refrigerant; fuel; cleaning and degreasing

Medicine; organic synthesis

Flavoring agents; perfumery; solvent for nfitrocellulose and other’
cellulose derivatives; natural and synthetic resins; lacquers;
plastics; organic synthesis; laboratory reagent

Synthesis of vitamins, drugs, dyes, explosives and disinfectaunts;
solvent; waterproofing; rubber chemicals; denaturant for alcohol and
antifreeze mixtures; dyeing assistant in textiles; fungicides;
analytical chewmistry

(Continued)
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Solution Modifier/Polymerization Aid

TABLE B-15 (Continued)

Consumptiont

SOLVENTS (Continued)

1,1,2,2-Tetrafluorodichloroethane
[CC1F2CCLP), [Freon 114)

Tetrahydrofuran

[CH2CHCHCHR0)

Toluene [See Chain Transfer Agents])

Triethylamine [See Chain Transfer
Agents])

2,2,4-Trimethylpentane [See
1sooctane)

Water

Xylene ICGHA(CHJ)Z)

THICKENERS

Glycerol [C3Hg(OH)3)

Glycols

Polyglycols

tAnnual Consumption is presented parenthetically

5.4 x 107 kge (79)
(total)

2.4 x 10? kgs (82)
(total)

Use

Solvent ; fire extinguishers; refrigerant and air conditioner; aerosol
propellants; blowing agent; dielectric fluid

Solvent for natural and synthetic resins, particularly viayls; in top-
coating solutiona, polymer coating, cellophane, protective coatings,
adhesives, magnetic tapes, printing inks, etc.; Grignard reactions,
Hthiun aluminun hydride reductions and polymerizations; chemical
intermediate and monomer; solveant for histological techniques

Aviation gasoline; protective coatings; solvent for alkyd resins,
lacquers, enamels, rubber cements; synthesis of organic chemicals

Alkyd resins; explosives; ester gums; pharmaceuticals; perfumery;
plasticizer for regenerated cellulose; cosmetics; food stuffs; condi-
tioning tobacco; liqueurs; solvent; pcinter's ink rolls; polyurethane
polyols; emulsifying agent; rubber stamp and copying inks; binder for
cements and mixes; paper coatings and finishes; special soaps;
lubricant and softener; bacterfiostat; penetrant; hydraulic fluid; . .
humectant

for the most recent year available.
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TABLE B-16. ULTRAVIOLET STABILIZERS
CONSUMPTION AND OTHER USES

Ultraviolet Stabilizers Consumptiont Use

BENZOPHENONES

4-Alkoxy-2-hydroxybenzophenone
[uvinul 410}

4-Butoxy-2, 2'~dihydroxybenzophe-
none [Cyasorb UV287)

L 5-Chloro-2-hydroxybenzophenone Light abaorber

& (CH5COCEHSO0HC1 )

i

Iy Cyasorb UV 2126 [Polymer of 4-(2- UV absorber for plastice in automotive, greenhouses, home
Acryloyloxyethoxy)-2-hydroxybenzo- siding, and solar applications
phenone] .

4—Decyloxy-2-hydroxybenzophenone

4 2, 4-Dibenzoyl resorcinol [DBR] Light absorber
B fe ) 2, 4-Dihydroxybenzophenone Ultraviolet absorber in polymers
% . [CeH5COCEH3(0H) 3]

2,2'-Dihydroxy-4,4°'-dimethoxy-
benzophenone [Uvinul D-49) '

2,2'-Dihydroxy-4-methoxybenzophe~
none [Cyasorb UV 24]

2,2'-Dihydroxy-4(octoxy)benzo—
phenone [Cyasorb UV 314}

Disodium 2,2'-dihydroxy-~4,4'-di-
wmethoxy-5, 5'~disulfobenzophenone
[Uvinul DS-49}

4-Dodecyloxy-2-hydroxybenzophenone Ultraviolet light inhibitor in plastics
{Rylex D]

4(Heptyloxy)~2~hydroxybenzophenone
[Unistat 247)

(Continued)
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TABLE B-16 (Continued)

Ultraviolet Stabilizers

BENZOPHENONES (Continued)

2-Hydroxy-4-acryloxyethoxybenzo—
phenone

24lydroxy-4(-2-ethylhexoyl )benzo-
pheaone

2-Hydroxy-4-1sooctoxybenzophenone

2-Hydroxy-4-methoxybenzophenone
{Uvinul M 40), {Cyasorb UV9Y]

2-flydroxy-4-methoxy-5-methylbenzo-
phenone [Unistat 2211]

2-Hydroxy-5-methoxybenzophenone

2-Hydroxy~1-methoxy-5-sulfobenzo~
phenone [Uvinul MS-40)

2-Hlydroxy-4-methoxy-5-sulfobenzo-
phenone [Cyasorb UV-284]

2-Hydroxy-4-n-octyloxybenzophenone
[Cyasorb UV 531}

Mark 1535

Permyl B100 [Substituted phenone]
Resyn 78-6121 [low molecular weight
alkyl methacrylate-substituted

benzophenone}

2,2',4,4"-Tetrahydroxybenzophenone
{Uvinul D-50)

Uvinul 490 (mixture of 2,2'-Dihy-
droxy-4,4'-dimethoxybenzophenone]

Consumptiont

Use

(Continued)
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TABLE B-16 (Continued)

Ultraviolet Stabilizers Consumptiont

BENZOTRIAZOLES

2(3*'-t-Butyl-2'-hydroxy-5'-methyl-
phenyl)-5-chlorobenzotriazole
{Tinuvia 326}

2(3',5'-Di-t-butyl-2'-hydroxy~
phenyl)-5-chlorobenzotriazole
[TLauvin 327)

2(2°'~Hydroxy-3',5-di-t-amyl-
phenyl)benzotriazole [Tinuvin 328)

2(2'-Hydroxy-3',5'-di-t-butyl-
phenyl)benzotriazole [Tinuvin 320])

2(2'-Bydroxy~-5'-methylphenyl)-
benzotriazole [Tinuvin P)

2(2'-Aydroxy-5-t-octylphenyl)-
benzotriazole

Mark 446

NICKEL ORGANICS
Bis(2,2'thiobis(4-t—octylpheny-
lato))nickel [See Nickel
bis(octylphenyl sulfide)])

Mark 1306A

Negopex A

Rickel bis(0O-ethyl(3,5-di-t-butyl-
4-hydroxybenzyl))phosphonate
[Irgastab 2002}

Nickel bis(octylphenyl sulfide)
[Ferro AM-101 and AM-105)

Use

(Continued)
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TABLE

Ultraviolet Stabilizers

NICKEL ORGANICS (Contfnued)

Nickel dibutyldithiocarbamate
[NL(SC(S)N(CgHg)2)2]

Nickel diisobutyldithiocarbamate
{ISO Butyl Niclate]

Nickel dimethyldithiocarbamate
[Methyl Niclate]

10X Nickel Hex—Cem
10071 PE MB

Sanduvor NPU [Phenylmethyl-
decanoyl pyrazolate-Nickel]

{2,2'-Thiobia(4-t-octylpheno-
lato))-n-butylamine nickel [Cyasorb

. UV 1084]

UV Chek AM-~205

MISCELLANEQUS, ACRYLATES

Butyl 2-cyano-3-methyl-3-(p-meth-
oxyphenyl)acrylate [UV Absorber
317)

N~(8-Cyano-g-carbomethoxyvinyl)-
2-methylindoline [UV Absorber 340)

Ethyl 2-cyano-3, 3-diphenylacrylate
{Uvinul N-35]

2-Ethylhexyl 2-cyano-3,3-dipheayl-
acrylate [Uvinul N-539}

Methyl-2-carbomethoxy-3-(p-meth-
oxyphenyl)acrylate [Cyasorb
uv-1988}

B-16 (Continued)

Consumptiont

Use

Antioxidant for rubbers

(Continued)
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TABLE B-16 (Continued)

Ultraviolet Stabilizers Consumptiont

MISCELLANEOUS, ACRYLATES
(Coat inued)

Methyl 2-cyano-3-wethyl-3-(p-meth-
oxyphenyl)acrylate [UV Absorber
318)

MISCELLANEQUS, SALICYLATES

p-t-Butyl phenyl salicylate
10316 COP MP (Proprietary]

Dipropylene glycol salicylate
{C3Hg(00CCEH40H)OC3H OH)

2-Ethylhexyl salicylate
p-Octylphenyl salicylate
[CeH4OHCOOCgH4Cgty 7]
{Inhibitor OPS]

Phenyl salicylate

[CgH4O0RCO0CgHS )

p-(1,1, 3, 3-Tetramethylbutyl )phenyl
salicylate {See Octylphenyl
salicylate)

OTHER MISCELLANEQUS AND PROPRIETARY

AST-1001
Barium metaborate, modified

B1s(2, 2,6, 6-tetramethyl~-4-piperi-
dinoxy)sebacate

Carbon black

Use

Light absorber

Ultraviolet 1light-screening agents; protective coating;
plasticizer

Prevents photoxidation of polyolefins

Mediclane; preservative; UV absorber in plastics, waxes,
polishes, suntan oils; laboratory reagent

Reinforciang agent, pigment for cements, ceramic ware, mortar,

inks, linoleum, surface. coatings, crayons, polishes, carbon
paper, soap, etc.; itn insulating compositions; liquid-air
explosives; matches; fertilizers; furnace lutes; lubricating
compositions; carbon brushes B

(Continued)
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Ultraviolet Stabilizers

OTHER MISCELLANEOUS AND PROPRIETARY

(Continued)

Chimasgorb 944 (Hindered amine]
C-HDPE-2764 [Hindered amine]
C-PPR-8004 [Hindered amine]
C-PPR-8005 [Hindered amine]
Copper iodide

2, 4-Dibenzoyl resorcinol

3, 5-Di-t-butyl-p~-hydroxybenzoic
acid

2,4-Di-t-butylphenyl-3, 5-di-t~
butyl-4~hydroxybenzoate [UV Chek
AM-340}

2,4-Di-t-butylphenyl-3,5-di-t~
butyl-4-hydroxybenzoate

Dimethyl-2~(4-methoxybenzylidene)
maloaate

Good-rite UV 3034 {Hindered amine])

N-Hlexadecyl-3,5-di-t-butyl-4-
hydroxybenzoate

Hexamethyl phosphoric triamide
{Inhibitor HPT)

Hostavin N20

2~(2-Hydroxy-4-methoxybenzoyl)
benzoic acid [Cyasorb UV 207)

Manganese {odide

Parabolix-100

TABLE B-16 (Continued)

Consumptiont Use

Feed additive; in table salt as source of dietary lodide

UV inhibitor for PVC; chemosterilant for insects; promoting
stereospecific reactions; specialty solvent

(Continued)
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Ultraviolet Stabilizers

OTHER MISCELLANEOUS AND PROPRIETARY

{Continued)

PDI-0199 {[benzophenone/hindered
amine mixture]

10328 PE MB, 10359 FE MB
40375 PP MP [Hindered amine])

Resorcinol monobenzoate
[C6H5CO0CEH0H]

Sanduvor EPU [oxalanitide]
Sanduvor VSU [oxalanilide])

Tinuvin 144 [stearically hindered
amine])

Tinuvin 770 [stearically hindered
amine]

Tinuvin 662 ([hindered amine)

Titanium dioxide

UV-Chek 541A
UV—Check AM-595

Vanstay L [phoaphate~type
stabilizer)

Zinc oxide

TABLE B-16 (Continued)

Consumptiont

2.0 x 108 kgs (82)
(in plastics)

Use

Noncoloring ultraviolet inhibitor for plastics; color
stabilizer in cosmetics

532 in paints, varnishes, lacquers; 21X in paper; 10X in
plastics; 3X in elastomers; 2.5% in ceramics; 2% in floor
covering; 2% in printing toks; 1X in coated fabrics and

textiles; 1% in roofing granules; 4.5% for other pigments

Diffusing pigment; accelerator; activator; reinforcing agent;
ointments; pigment and mold-growth inhibitor in paints;
ceramice; floor tile; glass; zlnc salts; feed additive;
dietary supplement; seed treatment; cosmetics; semjconductor;
photoconductor

tAnnual Consumption is presented parenthetically for the most recent year available.
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APPENDIX C. TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS FOR PLASTIQS ADDITIVES

TABLE C-1.

Antioxidant Toxicity
PHENOLICS
1,2-Bis(3,5-d1~-t-butyl-4-hydroxyhydro-
cinnamoyl)hydrazine [Tlcganox MD 1024)
2,6-Bls(l-methylheptadecyl)-p-cresol
4-((4,6-BLls(octylthio)-s-triazin-2-y1)~
anino)-2, 6-di-t-butylphenol
Bisphenol A [(CH3)2C(CgH40H) ) Oral, cat

LD50: 4040 mg/kg
Butylated Bisphenol A [Vanox 1004)
Butylated hydroxyanlsole [BHA], Moderate

{(CH3) 3CC gH 30H (OCH3) | Oral, rat
LDy, :2200 mg/kg

Butylated hydroxytoluene [BHT], fosecy, Oral, mouse
[Oi~-t-butyl-p-cresol) LD5g: 1040 ug/kg

Butylated octylated phensl

Butylated reactlon product of p-cresol .and
dicyclopentadiene

Butylated styrenated cresols

4,4'-Butylidenebis(6-t-bityl-m-cresol)
[Santowhite powder] .

Cyclohexylldenebls(2-cyclohexy1phenol)
2,6-Di-t~butyl dimethyl amino-p-cresol
[Ethanox 703],

[ (C4H9)2C6H20H(CH2N(CH3)2) ]

2,6-D1-t-butyl-4~ethylphenol

ANTTIOXIDANTS

Concern

Teratogen
Primary Irritant

Ingestion
Tumorigen
Mutagen

Teratogen

Tymorigen
Mutagen
Teratogen
Peimary Irritant

OSHA Regulation

10 mg/m3 ™A
(recoanended)

[CAS No.]

v

(32687-78-8)

[991-84-4}

(80-05-7)

[25013-16-5)

(128-37-0)

(32509-66-3]

(Continued)



TABLE C-1 (Continued)

Antioxidant Toxicity Concern OSHA Regulation JCAS No.]

PHENOLICS (Continued)

3,5-Di-t-butyl-4-hydroxybenzyl alcohol Oral, rat Mutagen ’ [88-26-6)
, fAntioxidant 754) LDy ,:7 gm/kg
’ 3, 5-Di-t-butyl-4-hydroxyhydrocinnanic : [34137-09-2}

acid, 1,3,5-tris(2-hydroxyethyl)-s-
triazine-2,4,6(18, 38, 5i)~trione [Good-Rite
. 3125)

2,6-Di-t-butyl methylamino-p-cresol

2,4-Di(a-methylbenzyl)-4-nethylphenol [1817-68-1}

i Ploctadecyl(3, 5~di-t~butyl-4-hydroxy- : . {3135-18-0}
. benzyl)phosphonate [Irganox 1093)

Hexamethylenebis(3, S~dl-t-butyl hydroxy- . [35074-77-2}
cinnamate) [Irganox 259)

L9

N,N-HBexamethylenebis-(3, 5-di-t-butyl-4- [23128-754-7})
hydroxyhydrocinnamamide) [Irganox 1098)

2(-4-Hydroxy-3, 5-t-butylanilino)-4, 6-bis~
(n-octylthio)l,3,5-trlazine jIrganox 565]

i A-Hydroxymethyl~-2, 6-d{-t-butylphenol May be Toxic Ingestion

‘ 3-Hethyl-6-t-butylphenol/crotonaldehyde
condensate
2, 2-Methylenebis(6-t-butyl-4-ethylphenol)  Oral, rat Mild Bye and Skin , [88-24-4)
[Cyanox 425] LD50:>15 gm/kg Irritant

2,2'-Methylenebis(6~t~butyl-A-methyl~
: phenol) [See 2,2'-Methylenebis(4-methyl-
X 6-t-butylphenol)])

(Continued)
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Antioxidant
PHENOLICS (Continued)

4, 4" Methylenebie(2,6-di-t-butylphenol)
[Bthanox 702)

2,2'-Methylenebis(4-methyl-6-t-butyl
phenol) {CAO 5), [Bis(2-Bydroxy-3-t-
butyl-5-methyl phenyl)amethane], [Cyanox
2246)

2,2-Methylenebis(6(l-methylcyclohexyl)-p~
cresol) [Nonox WSP)

2, 2-Methylenebia(4-methyl-6-nonylphenol)
[Naugawhite}

4-¥Methyl-2-(1l-methylcyclohexyl)phenol
[Nonox WSL]

Octadecyl 3, 5~di-t-butyl-4-hydroxyhydro~
cinnamate [Irganox 1076}

Phenol alkylated with approximately 1:4
ratio of 2,3-Benzofuran and Indene
[Nevastain A), [Nevastain B}

Tetrakis(methylene(3, 5-d1-t~butyl-4-
hydroxyhydrocinnamate) )methane [Irganox
1010)

4,4'-Thiobis(6-t~butyl-m-cresol)
[Santonox])

4,4'-Thiobls(6-t-butyl-o-cresol)
[Antioxidant 736}, [Santonox R])

2,2'-Thiobis(6-t-butyl)-4-methylphenol)
[cao &)

TABLE C-1 (Continued)

Toxicity Concern . OSHA Regulation
Oral, rat’ Primary Irritant

LDgq: 4880 mg/kg

Noatoxic
Intraperitoneal, 10 wg/n3 THA
mouse (recoamended)

I.Dsoi 50 la/ks

Oral, mammal
LD5g: 6340 mg/kg

[cAS Bo.)

[(119-47-1}

{77-62-3)

{16152-65-1]

(2082-79-3)

[6683~19-8)

[96-69-5]

{96-66-2)

(90-66-4]

(Continued)
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Antioxidant
PHENOLICS (Continued)
4,4'-Thiobis(2-t~butyl)5-methylphenol)
[see 4,4'-Thiobis(6-t-butyl-m-cresol)]
Thiodiethylenebis (3, 5-di~t~butyl-4-

hydroxy)hydrocinnamate [Irganox 1035)

2,2'-(3,5,5-Trimethylhexylidene)bis(4, 6-
dimethyl phenol) [Nonox WSO)

1,3, 5-Trimethyl~2,4,6-tris (3, 5-di-t-
butyl-4-hydroxybenzyl)benzene [Ethyl 330]

1,3, 5-Tris(4-t-butyl-3-hydroxy-2, 6-
dimethylbenzyl)l, 3, 5~triazine-2, 4,6~(1H,
34, St)~trione [Cyanox 1790]

1,3, 5-Tris(3, 5-di-t-butyl~-4+hydroxy~
phenyl)methyl~1, 3, 5-triazine-2,4,6(1H, 3H,
SH)-trione [Good-Rite 3114}

Tris(2-methyl-4-hydcroxy-5-t-butylphenyl)-
butane [Topanol CA]

AROMATIC AMINES

N-(1,3~Dimethylbutyl)-N'-phenyl-1,4-
benzendiamine {Vulkanox 4020]

Di-B8-naphtha-p-phenylenediamine

4~laopropylN'-phenyl-p-phenylenediamine
[Vulkanox 1040 NA)

TABLE C-1 (Continued)

Toxicit Concern
loxiclty ~oncesn

Iantraperitoneal,
mouse
LDgg: 50 mg/kg

Low Teratogen
Oral, rat

TD,: 1100 mg/kg

Toxic Effect: Repro-

ductive; Developmen-

tal

Oral, rat
LDgq: 210 gm/kg

Oral, mouse Tumorigen
TDp4:31 gu/kg/784-1 Primary Ircitant
Toxic Effect: Equiv-

ocal Tumorigenic

Agent
Oral, rat Primary Irritant
LDs5g: 555 mg/kg (Dermatitis)

OSHA Regulation

[CAS No.]

10 mg/m3 WA
20 ng/u3 STEL
(recoumended)

[96-69-5]

{61484-35-9)
[7292-14-0}

[1790-70-2]

[40601-76~1})

[27676-62-6)

[1843-03-4)

1793-24-8)

(93-46-9)

[101-72-4)

(Continued)
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Antioxidant
AROMATIC AMINES (Continued)
4-(1-Methyl-1-phenylethyl)-N-(4-(1~
methyl-1-phenylethyl)phenyl)benzenamine
[Naugard 445)
THIOESTERS
Dicetyl thiodipropionate

Dilauryl thiodipropionate

Dimethyl thiodipropionate

Dimyristryl thiodipropionate
Distearyl thiodiproplonate

Ditridecyl thiodipropionate

Mixed lauryl-stearyl thiodipropionate
{Cyanox 1212)

Pentaerythritol tetrakis( -lauryl
thiodipropionate)

PHOSPHORUS COMPOUNDS

Alkylaryl bisphenol phosphite

Bis-tridecyl phosphite

2-t-Butyl-a(3-t-butyl-4-hydroxyphenyl )-p-

cumenyl-bis(p—nonylphenyl)phoaphite

TABLE C-1 (Continued)

Toxicity

Nontoxic

Generally Recognized
as Safe

Eye, rabbit

500 mg/24H

Toxic Effect:
Moderate Irritation

Low

Oral, rat
LDsq: >10 gm/kg

Generally Recognized
as Safe

Concern OSHA Regulation

[CAS No.}

Eye Irritant

{10081-67-1]

(123-28-4}

[693-36-7)

(Continued)
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PHOSPHORUS COMPOUNDS (Continued)

Dibutyl phosphite

Didecyl phosphite

Diisodecyl pentaerythritol phosphite
[Weston 600}

Diisodecyl pentaphosphite
bilauryl phosphite [(CyzH;50)7PHO}

Dimethyl phosphite [(CH30)2PHO]

Dioctyl phosphite [(CgH)70)7PHO)
Dioleyl phosphite

Diphenyl decyl phosphite
[(CgH50)7P0C) ol21)

Diphenyl isodecyl phosphite {Weston DPbP]
Diphenyl phosphite {Weston DPP])

Distearyl pentaerythritol diphosphite
[Weston 618])

Ditetradecyl phosphite [Dimystryl
phosphite]

Isooctyl diphenyl phosphite [Mark C]
Octyl diphenyl phosphite

Phenyl didecyl phosphite
[CeH5OP(0C tig) )2}

TABLE C~1 (Continued)

Toxicity

Oral, rat
LPsg: 3200 mg/kg

Oral, rat
LDs5o: 4250 mg/kg

Concern OSHA Regulation

[CAS No.]

Primary Irritant
Moderate Fire Risk

Tumorigen
Primary Irritant

[1809-19-4]

[868-85-9)

[25088-57-7)

{3806-34-6]

[26401-27-4])

(Continued)
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Antioxidant

PHOSPHORUS COMPOUNDS (Continued)

Tetrakis(2,4-di-t-butyl)pheayl-(1,1-bi-
phenyl)-4,4'~-diylbiephosphite
{Sandostab P-EPQ]

Tributyl phosphite [(C4Hg0)3P]

Tridecyl phosphite [(C)oH,0)3P)
Triisodecyl phosphite [Weston TDP)
Triisononylphenyl phosphite

Triisooctyl phosphite [Weston TIOP)
Trilsopropyl phosphite

{(CH3)2CH)3PO3]

Trilauryl phosphite [Weston TLP}
Trilauryl trichiophosphite [Weston TLTTP)
Trimethyl phosphite [(CH30)3P)

Tfloctyl phosphite

[Tris-2-ethylhexyl phosphite],
[C4HgCH(C ol 5)CH 20) 4P]

Triphenyl phosphite {(CgHs0)4P)
Tri(polynonylphenyl)phosphite [Polygard)

Tris(2-chloroethyl)phosphite
[(CICZH60)3P]

TABLE C-1 (Continued)

Toxicity

Low
Oral, rat
LDs50: 3000 mg/kg

Intraperitoneal,
mouse
LDsq: 500 mg/kg

Probably Low

Probably Low

Low
Intraperitoneal,
mouse

LDgp: 5234 mg/kg

Oral, rat
LD50:1600 mg/kg

Oral, rat
LD5q: 20 gm/kg

Intraperitoneal,
mouse
LDy 42250 mg/kg

Concern OSHA Regulation

{CAS No.)

Primary Irritant

Mutagen

Hoderate Fire Risk

Primary Irritant

[38613-77-3]

{102-85-2)

(116-17-6)

[121-45-9]

[3028-88-4})

[101-02-0]

[58968-53~9)

(140-08-9}

(Continued)
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Antioxidant

PHOSPHORUS COMPOUNDS (Continued)

Tris(2,4-di-t-butylphenyl)phosphite

Trisnonylphenyl phosphite

Trisnonylphenyl phosphite/formaldehyde

polymer [Wytox 438)
Tristearyl phosphite [Weston TSP)

MISCELLANEOUS, QUINONES

p-Benzoquinone [CgH402)

2,5-Di-t~butylhydroquinone

Hydroquinone [CgHg(O0H)2]

Hydroquinone monomethyl ether

[CH30CgH0H)
Mono-t-butylhydroquinone
[CeH3(0H),C(CHy), )
Toluhydroquinone [CH3CgH3(0H);3]

MISCELLANEOUS, OTHER

Distearyl disulfide

Mark 1475 [N-(2H,1,2,4-triazol-5-yl)-
salicylamide]

TABLE C-1 (Continued)

Toxicity

Tox{ic
Intravenous, rat
LDs5g: 25 wg/kg

Oral, rat
LDy, : 800 mg/kg

Toxic

Oral, rat

TDyo: 2500 mg/kg

Toxic Effect: Repro~
ductive, Fertilicy

Moderately Toxic
Oral, rat
LDgg: 1600 mg/kg

Oral, rat
LDs5q: 800 mg/kg

[CAS ¥o.)

Concern OSHA Regulation
Tumorigen 0.01 ppm TWA
Mutagen
Inhalation

Strong Skin Irritant

Tumorigen 2 ag/m3 THA
Mutagen

Teratogen

Ingestion

Inhalation

Irritant

Eye Contact

Mutagen”

(31570-04-4 )
163981 -08-8)

[56889-59-9}

[106-51-4]

[88-58-4 )

{123-31-9)

[150-76-5]

[1948-33-0)

[36411-52-6]

(Continued)



6.9

Antfoxidant
MISCELLANEOQUS (Continued)

Thermolite 31 {Bis(isooctyloxycarbonyl-
methylthio)dibutylstannate)

Thiodipropionic acid
[HOOCCH 3SCH 2CH ,CO0H )

Zianc dibutyldithiocarbamate
[Zn(SC(S)N(C4Hg)2)2]

TABLE C-1

Toxicity

Oral, rat
LDsg: 500 mg/kg

Toxic

(Continued)

Concern

Ingestion
Inhalation

{CAS No.}

OSHA Regulation

0.1 mg(Sn)/m3 WA

(25168-24-5)

(136-23-2)

pit

yra.
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TABLE C-2. ANTISTATIC AGENTS

TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Antistatic Agent
AMINES
Bis(hydroxyethyl) coco amine

Bis(hydroxyethyl) tallow amine

Ethoxylated amines

Octadecyl amine salt of stearic

acid

2,2'-(0Octadecylimino)bisethanol

Polyoxyethylene alkyl amine

Triethanolamine

Triethanolamine salt of
octadecyl phosphonic acid

QUATERNARY AMMONIUM COMPOUNDS

AHCO C-330

Baraquat CME {N-Cetyl-n-ethyl
morpholinium etho sulfate]

Benzyl hexadecyldimethyl
ammonium chloride

N,N-Bis(2-hydroxyethyl)-N—(3-
dodecyloxy-2-hydroxypropyl)
methylamzonium methosulfate

(Carboxymethyl)dimethyl—
octadecyl ammonium hydroxide

Toxicity Concern’ OSHA Regulation

Primary Ircritant

Oral - Primary Irritant
LD5g: 1850 mg/kg

LDgq:2500 mg/kg

Oral, rat Eye Ircritant
LDgg: 1. 26 gm/kg

Oral, rat Eye Irritant

LDsg: 1.43 ga/kg Respiratory
Ircitant

Oral, rat Eye Irritant

LDgg: 1. 68 ml/kg

Oral, rat Skin Irritant .
LD5g: 4.1 ml/kg Eye Contact

[CAS No.]}

[37261-10-4}

(10213-78-2)

(78-21-4]

[122-18-9)

{820-66-6]

(Continued) "



}
1
i
2
4
i
1
i
4
!
§

189

Antistatic Agent

QUATERNARY AMMONIUM COMPOUNDS
(Continued)

(Carboxymethyl)hexadecyl-
dimethyl ammonium hydroxide

Dihexadecyldimethyl ammonium
chloride

Dimethyldioctadecyl ammonium
chloride

Dioctyldimethyl ammonium
broaide

(3-(Dodecyloxy)2-hydroxypropyl)
bis(2-hydroxyethyl)methyl
ammonium methyl sulfate

Salt of Guanidine and octa-
decyltrimethyl ammonium
chloride

(2-Hydroxyethyl)dimethyl(3-
stearamidopropyl) ammonium
nitrate

(3-Lauramidopropyl)trimethyl-
ammonium methyl sulfate

Stearamidopropyldimethyl-2-
hydroxyethylammonium dihydro—
gen phosphate

Stearamidopropyldimethyl-2-
hydroxyethylammonfum nitrate

Tetrabutyl ammonium bromide

Trimethyl ammonium methyl-
sulfate

TABLE C-2 (Continued)

Toxicity Concern

Subcutaneous, mouse
TDo: 50 mg/kg

Toxfc Effect: Repro~-
ductive Developmental

Oral, rat
LDso: 7 gu/kg

Oral, rat Eye Contact
LD50:1.8 ng/kg Skin Irritant
Oral, rat Eye Coantact

LDsg:1 gm/kg
(35% solution)

Oral, rat Eye Contact
LDg(:320 mg/kg

OSHA Regulation

[CAS No.)

[693-33-4)

{1812-53-9)

{107-64-2)

[18602~17-0} .

(2764-13-8)

(Continued)
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Antistatic Agent
ANIONICS

Didodecyl hydrogen phosphate

- a-Dodecyl-w-hydroxypoly(oxy-

1, 2-ethanediyl )phosphate
Garfac RS 710

a-Nonylphenyl-w-hydroxypoly-
(oxy-1,2-ethanediyl) phosphate

Potagsiun alkyl phospate

Sodium dodecylbenzene sulfonate

a-Tridecyl-w-hydroxypoly(oxy-
1, 2-ethanediyl) phosphate

MISCELLANEQUS

Butyl stearate

Glycerol
Glycerol monostearate [l-mono-
stearin])
Polyethylene glycol hexadecyl

ether

Polyethylene glycol monodecyl
ether

Polyethylene glycol 200
monolaurate

TABLE C-2 (Continued)

Toxicity Concern OSHA Regulation [CAS No.]
[39464-66-9]
[39464-66-9]
[12674-36-1]
’ (51811-79-1}
Oral, rat Eye Irritant 50 ppm TLV (skin)
LDg0:6.6 gm/kg Mild Skin
Irritant
(9046-01-9]
Low [123-95-5)
Oral, rat
LDgq:>32 gm/kg
{56-81-5)
Intraperitioneal, [31566-31-1}
mouse [123-94-4])
LDsg: 200 wg/kg
[9002-92-0)
Oral, rat 10 mg/m3 TLV {9005-64-5]
LD5p:>10 gm/kg (recommended)

(Continued)
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Antistatic Agent

MISCELLANEOUS (Continued)

Polyethylene glycol
monostearate

Sorbitan, dodecanoate, poly-

(oxy-1,2-ethanediyl)
derivatives

Tris(isooctadecanoato~0)-(2-

propanclato)titaniun
INORGANICS

Alusinun flakes

Carbon black

Lithium chloride

TABLE C-2 (Continued)

Toxicity

Intravenous, mouse
LD5q: 250. mg/kg

Nontoxic

Intravenous, mouse
LDsq: 440 ag/kg

Concern

Fine Powders-
Fire Risk

OSHA Regulation

{CAS No.]

10 ag/mg3 ™A

3.5 ng/nd ™A

{9004-99-3]

(9062-73-1)

{61417-49~0}

[7429-90-8)

[1333-86-4)
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TABLE C-3. BLOWING AGENTS AND OTHER ADDITIVES FOR FOAMED PLASTICS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS

Acetone [CH3COCHj3]

Alr

Ammonia [NH3)

Benzene [CgHg)

Carbon dioxide [CO2)

Dichlorodifluoromethane
{see Freon 12]

1,2-Dichloroethane [CLCHaCH2C1}

Dichloromethane [see Methylene
Chloride]

Ethyl alcohol [CpHsOH]

Toxicity

Inhalation, humans
TCpo: 500 ppm
Toxic Effect: Eye
Ircitation

Toxic
Oral, rat
LDsg: 350 mg/kg

Toxic
Inhalation, humans
TCy,:100 ppm/10¥~1

Toxic Effect: Carcinogen

Inhalation, humans
LCp,: 100,000 ppm/1H

Toxic
Oral, humans
TDy: 428 mg/kg

Toxic Effect: Gastroin-~

testinal Tract

Oral, rat
LDgg: 14 gm/kg

Concern

Primary Irritant
Inhalation
Dangerous Fire Risk
Hutagen

Inhalatton
Ircitant

Moderate Fire Risk
Mutagen

Dangerous Fire Risk
Ingestion
Inhalation

Skin Absorption
Mutagen

Teratogen
Carcianogen

Primary Irritant

Mutagen

Tumorigen

Ingestion
Inhalation

Primary Irritant
Skin Absorption
Stroag Eye and Skin
Ircitant

Depressant Drug
Dangerous Fire Risk

OSHA Regulation [CAS No.]
1000 ppm TWA [67-64-1])
50 ppa [7664-41-7)
10 ppm TWA [71-43~2])
5000 ppm TWA {124-38-9)
50 ppm TWA {107-06-2]

100 ppm Ceiling

1000 ppm TWA [64-17~5)

(Continued)

pit



689

Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS (Continued)

Freon 11 [Trichlorofluoromethane]

Freon 11A
Ffreon 11B [Trichlorofluoromethane]

Freon 12 [Dichlorodifluoromethane]
Freon 22

Freon 113 {1,1,2-trichlorotrifluoro-
ethane), [C1,CFCC1F3]

Freon 114 [Dichlorotetrafluoro-
ethane}, [C1,CFCF4]

Freon HE [Blend of Freon 11)

n-Hleptane [CH3(CHj)sCH3)

n-Hexane [CH3(CHj)4CH3]

Isopentane {2-wethylbutane},
{ (CH3)2CHCH2CH3’

TABLE C-3 (Continued)

Toxicity

Inhalation, rat
LCpo: 10 pph/30 min.

Inhalation, rat
LC50: 80 pph/30 ain.

Oral, rat
LDgq: 43 gom/kg

Moderately Toxic
Inhalation, rat
LC50: 72 pph/30 min.

Moderately Toxic
Intravenous, mouse
LDs5q: 222 mg/kg

Moderately Toxic
Inhalation, huwmans

TCpo: 5000 ppm/10M

Toxic Effect: Central
Nervous System; Behavioral
Symptoms

Low

Concern

Inhalation
Skin Contact

Inhalation

Inhalation
Nervous System
Disorders
Primary Irritant

Inhalatlon.

Inhalation
Dangerous Fire Risk

Primacry Irritant
Ingestion
Inhalation
Dangerous Fire Risk
Teratogen

Dangerous Fire Risk

OSHA Regulation

{CAS No.]

1000 ppm TWA

1000 ppm TWA

1000 ppm TWA

1000 ppa TWA

" 500 ppm TWA

500 ppm TWA

350 ag/wd TWA
1800 mg/m3/15M
cetling

(reconmended)

[75-69-4)

[75-71-8)

(76-13-1)

{76-14-2)

(142-82-5]

{110-54-3}

_ (78-78-4)

(Continued)
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Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS (Contiaued)

Isopropyl alcohol {CH3CH(OH)CH3}

Isopropyl ether

K-11 [See Freon 11]

Methylene chloride [CHyCl;]

Nitrogen [Ny}

n-Pentane [CH3(CHj)qCH3}

Perchloroethylene [C1,C:CClj)

Toluene [CgHsCH3]

TABLE C-3 (Continued)

Toxicity

Oral, man

LDy ,: 8600 mg/kg
Inhalation, humans

TCpo: 400 ppa

Toxic Effect: Irritation

Toxic
Oral, rat
LD5g: 8470 mg/kg

Moderately Toxic
Oral, rat
LD5p: 167 mg/kg

Inhalation, humans
TCLy: 90,000 ppm/5M
Toxic Effect: Central
Nervous System

Moderately Toxic
Inhalation, humans
TCLo: 96 ppm/TH

Toxic effect: Systemic

Toxic
Inhalation, rtat
TCpqy: 4000 ppm/4H

Concern

Primary Irritant
Ingestive
Inhalation
Dangerous Fire Risk
Tumorigen

Mutagen

Inhalation
Irritant
Dangerous Fire Risk

Inhalation
Ingestion

Skin Absorptton
Primary Irritant
Tumorigen
Teratogen
Mutagen

Narcotic
Dangerous Fire and
Explosion Risk

Irritaat to Eyes and
Skin .
Positive Animal
Carcinogen

Primary Irritant
Ingestion
Inhalation

Skin Absorption
Dangerous Fire Risk
Tumorigen

Mutagen

Teratogen

OSHA Regulation

[CAS No.}

400 ppm TWA

500 ppm TWA

500 ppm TWA
1000 pm Ceiling

1000 ppm TWA

100 ppm TWA
200 ppm Ceiling

200 ppm TWA
300 ppm Cetling

[67-63-0} '

[108-20-3)

[75-09-2]

(109-66-0]

(127-18-4)

[108-88-3}

(Continued)
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Blowing Agent/Foam Modifier

PHYSICAL BLOWING AGENTS (Continued)

Trichloroethylene

Trichlorofluoromethane [see Freon 11)

Trichloromethane [Chloroform]),
[cHCl3)

1,1,2-Trichlorotrifluoroethane (see
Freon 113)

Water (H0]

CHEMICAL BLOWING AGENTS

Ammonium bicarbonate [NH4HCO3]
Ammonium carbonate

[ (NH, YHCO4 - NHOCONH |
1,1'-Azobiscyclohexanecarbonitcile

Azobisformamide [Azodicarbonanmide],
[ABFA], {AZ], [HaNCON:NCONHj7]

Azoblsformamide, nonplateout

Azobis(isobutyronitrile) [AZDN]

TABLE C-3 (Continued)

Toxicity

Toxic

Inhalat{ion, humans
TDy,:6900 mg/m3/10M
Toxic Effect: Central
Nervous System

Toxtc

Inhalation, humans
TCp,:1000 mg/w3/1¥

Toxic Effect: Systemic;
Behavioral Symptowms; Gas-
trointestinal Tract

Intravenous, mouse
LDs5p: 96 mg/kg

Intravenous, mouse
LDgq: 245 mg/kg

Nontoxic

Toxic
Oral, nmouse
LDgq: 700 mg/kg

Concern

Inhalation
Positive Animal
Carclaoogen
Mutagen
Teratogen
Primary Irritant

Ingestion

Inhalation

Narcotic

Sugpected Carcinogen
Tumorigen

Mutagen

Teratogen

Primary Irritaat

Fumes are Irritant

Fumes are Ircitant

Respirable Dust

Ingestion

OSHA Regulation

[CAS No.]

100 ppm TWA
200 ppm Ceiling

50 ppm TWA

[79-01-6)

© 67-66=3)

[506-87-6]

[1066-33-7]

{123-77-3}

{78-67-1]

(Continued)



TABLE C-3 (Continued)

prt

Blowing Agent/Foam Modifier Toxicity Concern OSHA Regulation fCAS No.}

CHEMICAL BLOWING AGENTS (Continued)

Barium azodicarboxylate . 0.5 ng(Ba)/mj ™A

Benzene disulfonyl dihydrazide

: Benzene sulfonyl hydrazide [BSH])

i

1} . 1,3-Bis(o-xenyl)triazene

2-Butylazo-2~hydroxy-5-methylhexane M
k [Lucel 7-Azo}

% 2-Butylazo-2-methoxy~-5-methylpentane

o [Lucel 135)

? Celogen CB [Proprietary hydrazide)

‘ Celogen HT-500 [Modified hydrazine

: (o] derivative} !

i [0 o]

! 0 Celogen HT-550 [Hydraztne derivative]

. Celogen XP-100 ([Sulfonyl hydrazide

: type]

N Citric acid

! [HOC(CH2CO9H) 2CO,H)

i Diazoaminobenzene [1,3-Diphenyl- Oral, rat Explosive at 150°C or {136-35-6]
’} triazene] TD1,: 1480 mg/kg/59D greater
il Toxic Effect: Equivocal

Tumorigenic Agent
N,N'-di-t-butylazoblisformamide

N,N‘-di-n-decylazobisformanide

N,N'-Dinitroso-N,N'-dimethyltere-
phthalamide [N,N'-dimethyl-N,N’'-
i dinitrosoterephthalamide), [NTA]

Dinitrosopentamethyleuetetramine Oral, rat Mutagen [101-25-7]
Wgg: 940 mg/kg

(Continued)
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Blowing Agent/Foam Modifier

CHEMICAL BLOWING AGENTS (Continued)

Diphenylsulfon-3,3°'—disulfonyl
hydrazide

N,N'-Diphenylazobisformamide

Ethylene carbonate [OC(CH3)2]

Expandex 150 (S5-phenyltetrazole

analog]

Expandex 175 |5-phenyltetrazole

analog)

Ficel AF-100

KemTec 350

KemTec 500
N-Nitroguanidine
Nitropore ATA
N-Nitrourea

Oxamic acid [NH,COCOOH]

p,p'-Oxybis(benzene sulfonyl
hydrazide) [OBSH]

p,p'—Oxybis(benzene sulfonyl
semicatbazide) [OBSC)

5-Phenyl tetrazine
5-Phenyl tetrazole

Potassium borohydride [KBH;)

TABLE C-3

Toxicity

Low
Oral, rat
LD50: 10 gm/kg

Toxic

Toxic

(Continued)

Concern OSHA Regulation

[CAS No.]

Coambustible
Primary Irccitant

Explosive

Severe Explosion Risk

Mutagen

Ingestion

[96-49-1}

(29221-52-1)
(80-51-3]

[86-93-1)

(Continued)
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Blowing Agent/Foam Modifier

CHEMICAL BLOWING AGENTS (Continued)

Salicylaldehyde hydrazone
Silicon oxyhydride

Sodium bicarbonate [NaHCO4)

Sodiun borohydride ([NaBHy}
3,3'-Sulfonbis(benzene sulfonyl
hydrazide)

p-Toluene sulfonyl hydrazine

p-Toluene sulfoayl semicarbazide
[TSSC)

Trihydrazine triazine [THT],
[Cyanuric trihydrazide)

GASEQUS DECOMPOSITION PRODUCTS OF
CHEMICAL BLOWING AGENTS

Ammonia [see Physical Blowing Agents]

Carbon dioxide [see Physical Blowing
Agents)

Carbon monoxide [CO]

Formaldehyde [HCHO)

TABLE C-3 (Continued)

Toxicity

Low
Oral, rat
LDsg: 4220 ng/kg

Oral, rat
LDy, :160 mg/kg

Highly Toxic
Inhalation, humans
LD,:4000 ppm/30 ain.

Highly Toxic

Inhalation, humans
TC4:17 ng/w3/30 otn.
Toxic Effect: Eye Irrita-
tion, Pulmonary System

Concern OSHA Regulation

Primary Irrfitant

Reacts with Water
Dangerous Fire Risk

Inhalation 50 ppm TWA
Highly Flammable

Inhalation 3 ppa TWA

Strong Irritaat 5 ppa Ceiling
Moderate Fire ‘Risk 10 ppm Peak/30 min./
Positive Animal 8 hours

Carcinogen

Mutagen

[CAS No.]

[144-55-8]

[16940-66-2]

{630-08-0)

[ 50-00-0)

(Continued)
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Blowing Agent/Foam Modifier

GASEOUS DECOMPOSITION PRODUCTS OF
CHEMICAL BLOWING AGENTS (Continued)

Nitrogen [see Physical Blowing

_ Agents]

Hitrous oxide [N50]

Water [see Physical Blowing Agents}

RESIDUE FROM CHEMICAL BLOWING AGENTS

Ammonium bicarbonate [see Chemical
Blowing Agents])

Ammonium carbamate [NH4COaNHj]

Barium carbonate [BaCO3]

Blurea

Cyamelide

Cyanuric actd

[ROCNC(OH)NC(OH)N* 2H 0]
L 1

Diisopropyl carbonate

Diisopropyl ether [see Physical
Blowing Agents)

2, 3-Dimethylbutane [see Physical
Blowing Agents]

" TABLE C-3 (Continued)

Toxicity Concern

Inhalation, humans Moderate Fire Risk
TDLo: 24 mg/kg/2 hours Mutagen

Toxic Effect: Behavioral

Symptoms, Cardiovascular,

Metabolism, Nutrition

Intravenous, mouse Irritant
LD5g: 77 mg/kg

Toxic Ingestion
Oral, humans
LDpy:57 mg/kg

Low Primary Irritant
Oral, rat Equivocal Tumorigenic
LDg,: 500 mg/kg Agent

OSHA Regulation [CAS No.)
25 ppm TWA [10024-97-2]
(recommended)
[1111-78-0]
0.5 ag(Ba)/md WA [513-77-9})
[108-80-5)
|'; K
i ,
| ¢ (Continued)
. 1
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Blowing Agent/Foan Modifier

RESIDUE FROM CHEMICAL BLOWING AGENTS

(Continued)

N,N'-Dimethylterephthalamide

Diphenylamine [(CgHg)oNH]

Diphenyl disulfide

Ditolyl disulfide

Hydrazine [HoNNHj;]

Isobutyronitrile

Ketenimine

Methacrylonitrile

Oxamide [NHCOCONH;}

Phenylbenzenethiosulfonate

Tetramethylsuccinonitrile

TABLE C-3 (Continued)

Toxicity.

Tox{ic
Oral, rat
LDy, : 3000 mg/kg

Intraperitoneal, mouse
LDg50: 100 mg/kg

Toxic
Inhalation, rat
LC5: 570 ppm/4 hours

Oral, rat
LDsg: 102 mg/kg

Highly Toxic
Oral, rat
LDs5q: 250 mg/kg

Intraperitoneal, mouse
LDy,:128 mg/kg

Intravenous, mouse
LDsg: 18 mg/kg

Concern

Skin Absorption
Inhalation

Ingestion

Inhalation

Skin Absorption

Skin and Bye Irritant
Severe Explosion
Hazard

Positive Animal
Carcinogen

Mutagen

Primary Ircitant

Primary Irritant
Ingestion
Inhalation

Skin Absorption
Dangerous Fire Risk

Primary Irritant

OSHA Regulation [CAS No.]
10 mg/n3 VA [122-39-4]
20 ng/n3 STEL
(recommended)

[882-33-7)
1 ppa TWA (skin) [302-01-2]
22 ng/w3 ™A [78-82-0]
(recommended)
1 ppm TWA (skin) [{126~-98-7])
2 ppm STEL
(recommended)

(471-46-5)
3 og/md VA (skin)lr 11 [3333-52-6]

(Continued)
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TABLE C-3 (Continued)

Blowing Agent/Foam Modifier Toxicity

RESIDUE FROM CHEMICAL BLOWING AGENTS

(Contiaued)

p-Thiocresol Intraperitoneal, mouse

LDgy: 200 mg/kg
p-Toluene sulfinic acid
p-Tolyl p-toluene thiosulfonate
Urazole

BLOWING AGENT CATALYSTS

Actafoam F2
Actafoam R-3
Actafoam R-5
Actafoam R~10
Actafoam R-34
BIK [urea (surface treated))
Interstab ABC 1
Interstab ABC 2
Interstab ABC 6
Intecstab ABC 7
Interstab ABC 18
Interstab ABC 50

Nuostabe V-1530 [Z{nc-based
activator)

RIA
Ziac oxide Nontoxic

Oral, rat
LDy ,: 6846 mg/kg

Concern

Primary Irritaant
Inhalation
Teratogen
Mutagen

OSHA Regulation [CAS No.]
[106-45-6]
5 mg/m3 TWA [1314-13-2)

(Continued)
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TABLE C-3 (Continued)

Blowing Agent/Foam Modifier Toxicity

SURFACTANTS

SILICONES

Dabco [silicone, tetraethylene-
diamine]

Dimethylsilicone oil Low

Dow

Dow

Dow

Dow

Dow

Dow

Dow

Dow

190 [silicone-glycol}

192 [silicone-glycol]

193 (silicoae]

194 [silicone-glycol]

195 [silicone~glycol}

197 [stlicone-glycol}

1250 [silicone-glycol}
1251 [silicone-glycol]
1252 [silicone-glycol])
1253 [silicone~glycol]
1254 (silicone~glycol)
1312 {silicone-glycol]

F-11630 [silicone-glycol])

G. E. 85-4255 [silicone]

Tegostab B 3640 [silicone]

Tegostab B 4113 [silicone]

Unfon Carbide L-520 {silicone} Oral, rat

LDs5g: 22 gu/kg

Concern

OSHA Regulation

[CAS No.]

(Continued)
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Blowing Agent/Foam Modifier

SILICONES (Continued)
Union Carbide L-532 ([silicone]
Union Carbide L-540 [silicone]
Union Carbide L-546 [ailicone]
Union Carbide L-548 [silicone]
Union Carbide L-550 [silicone]
Union Carbide L-562 [silicone]
Unton Carbide L-5302
Union Carbide L~5303
Union Carbide L-5305
Union Carbide L-5307
Unton Carbide L~5340
Union Carbide L-5350
Unfon Carbide L-5410
Union Carbide L-5420
Unton Carbide L-5430
Unlon Carbide L-5612
Unfon Carbide L-5710
Unton Carbide L-5720
Union Carbide L-6202

Union Carbide LC-5613

TABLE C-3 (Continued)

Toxicity Concern

OSHA Regulation [cAS No.]

(Continued)
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Blowing Agent/Foam Modifier

SILICONES (Continued)

Union Carbide Y-6402

Unfon Carbide Y-6454

SURFACTANTS

MISCELLANEOUS

Air Prod LK-221 [organic aafine]
Air Prod LK-322 {all organic]

Alr Prod LK-443

Empicol LZ [sodium alkyl sulfate]
Ethylan TC [amine ethylene oxide]
Ethylan TCO [fatty amine oxide])
Interwet 212 [non-lonic ester)
Zonyl FSA [fluorosurfactant])
Zonyl PSB [fluorosurfactant)
Zonyl PSC [fluorosurfactant)
Zonyl FSJ {fluorosurfactant)
Zonyl FSN [fluorosurfactant]

Zonyl FSP

TABLE C-3 (Continued)

Toxicity Concern

OSHA Regulation

(Continued)
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Blowing Agent/Foam Modifier

NUCLEATING AGENTS

Adipic Acid

Benzolc Acid

Calcium carbonate [CaC03]

Silica [S102]

Sodiun silicofluoride [NaySiFg]

Talc

TABLE C-3 (Continued)

Toxicity

Oral, rat
LDy, :3600 mg/kg

Oral, man
LDy ,: 500 ag/kg

Noatoxic

Toxic
Oral, rat
LDsq: 3160 mg/kg

Moderate Skia, humans
300 g/3D-1

Toxic Effect: Mild
Ircritation

Concern

Primary Ircitant

Primary Irritaat

Inhalation
(silicosis)

Inhalation
Primary Irritaant
Tumorigen

OSHA Regulation

[CAS No.]
[124-04-9)
165-85-0)
10 mg/m3 ™A [471-34-1)
(recommended)
80 mg/m3 T™A [7631-86-9}
20 mppcf TWA [{14807-96-6])
(nonfibrous)
(recommended)
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TABLE C-4.

Catalyst
Acetic Acid {CH3COOH]

Acetic Anhydride
[(CH4C0)20]

N-Acetylcaprolactanm

Acetyl perchlorate

Aluminum chloride

Aluminum isopropoxide

Aluninum oxide

e-Aminocaprolactam

Ammonfium hexafluorotitanate
[ (NH,),T1iFg)

Antimony trifluoride

Antimony trioxide [Sbp03]

CATALYSTS FOR THERMOPLASTICS POLYMERIZATION

TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Toxicity

Toxic

Skin, humans

50 mg/24H

Toxic Effect: Mild
Irritation

Oral, rat
LDgg: 1780 mg/kg

Toxic
Oral, rat
LDgq: 3700 mg/kg

Oral, rat
LDs5q: 11300 mg/kg

Nontoxic
Intrapleural, rat
TDLo: 90 wg/kg

Toxic Effect: Equivocal

Tumorigenic Agent

Inhalation, humans
TCp,: 100 ppn

Toxic Effect: Irritation

Intravenous, mouse
LDsg: 56 mg/kg

Toxie
Subcutaneous, frog
LDy,y: 224 mg/kg

Toxic
Intravenous, dog
LDy g:3 mg/kg

Concern

Moderate Fire Risk
Ingestion
Inhalation

Primary Irritant
Mutagen

Primary Irritant
Corrosive

Ingestion
Inhalatfon
Strong Irritant

Reacts Violently With

Water

Inhalation
Tumorigen

Strong Eye and Skin
Irritant

Dermatitis
h

OSHA Regulation

10 ppm TWA

S ppm TWA

10 mg/m3 TWA
(recoomended)

20 mg/n3 WA

2.5 wg(F)/nd ™A
(cecommended)

0.5 mg(Sb)/m3 ™A
(recommendéd)

500 ug/m3 ™A

|CAS No.|
(64-19-7)

(108-24-7)

(7446-70-0]

1555-31-7)

(1344-28-1]

{105-60-2)

(16962-40-6]

(7783-56-4)

[1327-33-9)

(Continued)
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Catalyst

Benzil
[CeR5CO-COCgHs]

Benzophenone [(CgHs5)2C0}
Biacetal
Bis(cyclopentadienyl) titanium

chlortide

Bis(triphenylsilyl) chromate
[((CgH5)3510),Cr07]

Boric Acid [H3BO3)

Boron trifluoride

Boron trifluoride dibutyl-
etherate

Boron trifluoride etherate
Butyl 1ithium

Butyl zinc

Cadeium acetate

[cd(00CCH3) ;]

Calcfum acetate
[Ca(CH,C00) 7]

TABLE C-4 (Continued)

Toxicity

Oral, rat
LDgg:2710 wg/kg

Oral, rat
LDs5:2895 mg/kg

Oral, rat
LDgg: 1580 mg/kg

Oral, rat
LDgp: 3360 wg/kg

Toxic
Oral, humans
LDy 53214 mg/kg

Toxic
Inhalation, rat
1L 42750 ppm/5.5H

Toxice

Toxic

Toxic
Intraperitoneal, rat
TDLo:2371 ug/kg

Nontoxic
Intravenous, rat
TD,:147 mg/kg

Concern

Primary Irritant

Tunorigen

Ingestion
Irritant

Inhalation .
Corrosive to Skin aad
Tissue

Inhalation
Corrosive to Skin and
Tissue

Highly Flammable
Irritant

Mutagen
Teratogen

OSHA Regulation

100 ug(Cr03)/m3 Cetling

1 ppm Ceiling

4 ug(Cd)/a3 ™A
(recomended).

[CAS No.]
[134-81-6)

(119-61-9]
[431-03-8]
{127-19-8]

" [1624-02-8]

[10043-35-3]

(7637-07-2)

{109-72-8}

1543-90-8]

{62-56-4]

(Continued)
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Catalyst
Carbon dioxide [CO2]

p-Chlorophenyl diazonfum hexa-
fluoroarsenate

p~Chlorophenyl diazonium hexa-
fluorophosphate

Chrowmocene [(CsgHg)aCr)

Chromic Acid {Cr03)

Chromyl chloride [Cr02Cl2]

Cobalt acetate
[co(CaH302)2]

Cobalt on charcoal

Copper (I) chloride [CuCl}

Copper (II) chloride [CuClj]

Cy‘anut ic chloride
[c3NsCl3)

Dibutyl aluminum chloride
fA1(C4Hg)2C1]

TABLE C-4 (Continued)

'i‘oxicit! Concern
Inhalation, rat Inhalation

TCpLo:6 pph/24 Hr.
Toxic Effect: Reproduc—
tive, Developmental

Toxic Skin Corrosion
Inhalation, humans Strong Reducing Agent
TCpo: 110 ug/llJ Tumorigen

Mutagen

Teratogen
Toxic Skin Corrosion

Subcutaneous, mouse
LDy g: 5. 45 mg/kg

Intravenous, mouse
LD5q: 31 mg/kg

Toxic Ingestion
Oral, rat
LDgq: 265 mg/kg

Moderately Toxic
Oral, rat
LDs5q: 140 mg/kg

Low
Intravenous, mouse
LDsq: 18 mg/kg

OSHA Regulation
5000 ppm TVA

100 mg((:rOg)/m3

0.025 ppm TLV

1 mg(Cu)/m3 TWA

[CAS No.]
[124-38-9])

(1271-24-5}

(1333-82-0]
[14977-61-8]
{71-48-7)

(7758-89-6)
[1344-67-8}

{108-77-0}

(Continued}
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TABLE C-4 (Continued)

Catalyst Toxicity
Diethyl aluminum chloride
[(Cait5)aA1C1)

Diethyl ethoxy aluminum
[A1Et 70Et)

Diethyl zinc {ZnEt;}

Di-(2-methyl borneal) chromate
Pi(triphenylsilyl) chromate

Ethyl aluminum sesquichloride
((C2H5)3A12C13}

Ethyl magnesium bromide

Ferric acetyl acetonate Intravenous, mouse
[Fe(0C(CH4):CHC(0)CH3)3) LD50: 100 mg/kg

Germanium dioxide [GeOj) Intraperitoneal, rat
LDgg: 750 mg/kg
Todine Highly Toxic

Oral, rat

LDgg: 14 go/kg

Lead acetate Highly toxic
[Pb(CaH307)2] Oral, rat
TDp,: 314 og/kg

Concern

Highly Flammable

OSHA Regulation

Ignites Spoantaneously 5 mg/m3 TLV (Zn0 fume)

io Alr

Decomposes Violently
in Water

Inhalation

Ingestion

Inhalation

Ignites on Contact
With Alr

Reacts Violently im
Water

Irritant to Eyes and
Mucous Membranes

Dangerous Fire Risk

Ingestion
Inhalation

Strong Eye and Skin
Irritant

Tumorigen
Mutagen
Ingestion
Inhalation

Skin Absorption
Teratogen

0.1 ppm Ceiling

200 ug(Pb)/ud TWA

{CAS No.]

(557-20-0]

(1634 -02-8}

[12075-68-2]

[14024-18-1})
[1310-53-8])

(7553-56-2}

(301-04-2)

(Continued)
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Catalyst
Lead dioxide [PbOj}

Lead oxide {PbO]

Lithium acetate
[LiCoH 305}

lithium s-butoxide

Lithium carbonate {Li5C03]

Lithium hydride [LiH]

Magnesfium
Magnesium acetate
[Mg(00CCH3) ]

Magnesium dichloride [MgCly}

Magnesium hydroxide {Mg(OH)j)

Magunesium hydroxychloride
[Mg(0H)CL]

Magnesium oxide [MgO)

TABLE C-4 (Continued)

Toxicity

Toxic
Intraperitoneal, guinea

pig
LD5: 220 mg/kg

Toxic
Intraperitoneal, rat
LDy 2430 mg/kg

Low
Oral, human
TDpyt 4111 mg/kg

Inhalation, rat

LCLo:22 mg/ud/an

Toxic Effect: Pulmonary
System

Oral, dog
LD1,:230 mg/kg

Intravenous, mouse
LD5g: 16 mg/kg

Moderate
Oral, rat
LDs5q: 2800 mg/kg

Nontoxic

Toxie
Inhalation, humans
TCp4: 400 mg/m3

Concern OSHA Regulation

?ire Risk in Pres- 200 ug(Pb)/m3 WA
ence of Orgaanic
Materials .

Primary Irritant 50 ug(Pb)/u3 TWA
Ingestion

Inhalatfon

Tumorigen

Mutagen

Mutagen
Teratogen

Primary Irritant 25 ug/m3 WA
Fire Risk

Ignites Spontaneously

in Moist Alr

Fire Risk (powder)

Inhalation 15 mg/m3 A

[CAS No.]
[1309-60-0}

[1317-36-8)

[554-13-2]

(7580-67-8]

7439-95-4)
[162-72-3}

[7786-30-3)

[1309-42-8]

{1309-48-4]

(Continued)
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Catalyst
Magnesium sulfate [MgSO4)

Manganese acetate
[Hn(02ﬂ302)2 ]

Manganese dioxide

Molybdenum trioxide [MoO3}

Nickel oan charcoal
Palladium [Pd]

Perchloric acid

Phenyl isocyanate [CgHgNCO)

Phenyl-N-phenyl benzimidoether

Phosphoric acid [H3P04]

Potassium carbonate [K;CO3]

TABLE C—-4 (Continued)

Toxicity

Low
Intraperitoneal, rat
Mutagen: 450 mg/kg

Moderate
Oral, rat
LD5q: 2940 mg/kg

Moderate
Subcutaneous, mouse
LDsg: 422 mg/kg

Toxic
Oral, rat
LD50: 125 mg/kg

Oral, rat

LDsq: 1100 mg/kg

Toxic Effect: Behavioral
Syaptoms, Pulmonary Sys-
tem, Metabolism and
Nutrition

Toxic
Oral, rat
LDs5q: 940 mg/kg

Toxic

Inhalation, humans
TCpo: 100 mg/m3

Toxic Bffect: Irritant

Oral, rat
LD5q: 1870 mg/kg

Concern

Mutagen

Oxidizing Agent
May Ignite Organics

Inhalation

Skin Contact
Inhalation
Ingestion

Strong Oxidizer ~
Socetinmes Explosive
Strong Irritant

Irritant
Lachryaator
Fire Risk

Ingestion
Inhalation
Primary Ircitant

Tissue Irritant

OSHA Regulation

S mg(Mo)/a3 T™A

1 mg(N1)/a3 TWA (skin)

1 ng/m3 ™A

[CAS No.)
{14567-64-7)

[638-38-0)

{1313-13-9)

[1313-27-5)

{7440-02-0)

{7601-90-3}

[103-71-9]

[7664-38-2}

{584-08-7]
Bt

(Continued)
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Catalyst
Potassium ferrocyanide

[KaFe(CN)g]

Potassium tripheayl methoxide

Pyridine [N(CH)4CH)
TR

Sodium acetate

Sodium caprolactam

Sodium carbonate [NazC03]

Sodium hydride [NaH])

Sodium hydroxide [NaOH)

Sodium hypophosphite
[NaH2PO3}

Sodium methoxide

TABLE C-4 (Continued)

Toxicity

Low
Oral, rat
LDy,: 1600 mg/kg

Toxic
Oral, rat
LD5q: 891 mg/kg

Nontoxic
Oral, rat
LDsq: 3530 mg/kg

Low
Oral, rat
LDy, 24000 mg/kg

Toxic

Toxic

Eye, rabbit

1 wg/24H

Toxic Effect: Severe
Ircitant

Intraperitoneal, rat
LD50: 1584 mg/kg

Toxic

Concern

Primary Irritant
Ingestion
Inhalation
Mutagen

Primary Irritaant

Fire Risk

Reacts Violently
With Water
Ingestion
Inhalation

Skin Contact

Corrosive
Primary Irritant

Explosion Risk With
Oxidizing Agents

Corrosive
Fire Risk
Skin Contact
Inhalation
Ingestion

OSHA Regulation

5 ppm TWA

2 ng/m3 ™™A

ICAS No.l
(13746-66-2

(110-86-1}
[(127-90-3}

(497-19-8]

(7646-69-7)

{1310-73-2}

(7681-53-0}

it
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6 o (Continued)
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Catalyst

Sulfuric acid [H2S04)
{503 in H30])

Tetraallyl zirconium
[Zr(allyl)s}
Tetrabenzyl arsonium chloride

Tetrabenzyl phosphontum
chloride

Tetrabenzyl titanium
[Ti(Cels)4 1

Tetrabenzyl zirconium

[2r(CgHs5)4)

Tetrabutyl zirconate
[2r(0C4H9)4)

Tetrabutyl titanium [TiBug]

Tetraethyl titanfum
[T1(0C2H5)4)

N,N,N’ ,N'-Tetramethylethylene~
diamine [(CH3)NCHoCHoN
(CH3)2]

Tetramethylguanidine
[(CH3)NC(NH)N(CH3)2]

Thiocarboximide
Titanium dichloride [T1Cl;}

Titanium dichloride diiso-
propylate [TiCl,(0Pr)j)

TABLE C-4 (Continued)

Toxicity Concern OSHA Regulation
Highly Toxic Irritant ' 1 mgln3 ™A
Humans

LDy,:135 mg/kg

Oral, rat ° N
LDsp: 3122 mg/kg

Skin, mouse
LDgg: 7 gn/kg

Fire Risk

[CAS No.)
[7664-93-9)

(5593-70-4}

(110-18-9]

[10049-06-6]

(Continued)
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Catalyst
Titaniuns dioxide [T10;}

Titanium isopropylate
{T1(0C3Hg)4)

Titaniun tetrachloride
[TiCl,]

Titanium trichloride [T1Cl3)

Triallyl halfiunm bromide

Triallyl titanium bromide
{Ti(allyl)3Br]

Triallyl zirconium bromide

Tributyl aluminum
[(CH3CRB,CHCHp)3 Al]

Tricyclohexyl aluminum

[1A1(CgH)3) 3}

Triethyl aluminum
[(CaHs)3AL]

Triethylanine [(CaHs5)3N)

Toxiciey

Nontoxic

Intramuscular, ra
TDy,: 30 mg/kg/84
Toxic Effect: Ca

Toxic

Inhalation, mouse ~

L1, 10 mg_/m3/2ll

TABLE C-4 (Continued)

Concera OSHA Regulation
Tumorigen 15 ng/n3 TVA
t Primary Irritant
rcinogen
Inhalation No Standard

Skin Irritant

Intratesticular, rat Fire Risk

LDy 512341 ug/kg

Skin Irritant

Toxic Effect: Reproduc-

tive, Paternal

Highly Toxic

Toxic
Oral, rat
LDg0: 460 mg/kg

Fire Risk
Ignites Spontaneously

Tissue Destruction
Fire Risk

Reacts Violently With
Water, Alcohol,
Amines, Halogens

Fire Risk 25 ppm TWA
Ingestion

Inhalation

Primary Irritant

Mutagen

[CAS No.]
[13463-67-7})

{546-68-9]

(7550-45-0)

[7705-07-9)

{1116-70-7)

(97-93-8)

[(121-44-8)

(Continued)
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Catalyst

Triethylbenzyl ammonfum
chloride

Triethyl sulfonium fodide

Triphenylphosphine

Triisobutyl aluminum
[((CH3),CHCHp)3A1]

Vanadium oxytrichloride
{vocis)

Vanadium trioxybutylate
[vo(0CsHg)3]

Vanadium tetrachloride [VCl4}

Vanadium trichloride [VClj]

Zinc acetate

[2n(C2H307)21

Zinc chloride

Zinc formate [Zn(CHO2)3}

Zinc oxide [Zn0)

TABLE C-4 (Continued)

Toxicity

Intravenous, mouse

LDs5g: 18 mg/kg

Oral, rat
LDgq: 800 mg/kg

Highly Toxic

Highly Toxic
Oral, rat
LDsq: 140 mg/kg

Highly Toxic
Oral, rat
LDs5g: 160 mg/kg

Toxic
Oral, rat
LDgg: 350 mg/kg

Low
Oral, rat
LDs50: 2510 mg/kg

Toxic
Oral, rat
LDs5q: 350 mg/kg

May be Toxic
Nontoxic

Oral, rat
TDy,: 6846 mg/kg

Concern

Ignites Spontaneously
Tissue Destruction

Strong Tissue
Irritant

Ingestion
Inhalation
Skin Absorption

Irritant

Skin Irritant
Inhalation

Ingestion
Inhalation

Mutagen
Teratogen

OSHA Regulation [CAS No.]
[56-37-1}
[1829-92-1})
[603-35~0}
0.05 ag(v)/a3 15 atnute ‘Iv" (7727-18-6]
celling (recommended) ] ‘
| ]

0.05 mg(V)/a3 15 ninute a‘ “ L (7632-51-1}

celling (recommended) ;3"
-

bv"
o ot [557-34-6]

£
¢t
0.05 ng(V)/o3 15 ainute '’ é Vi (7727-18-6)
ceiling (recommended) J ' -

1 mg/md ™A (fume) [7646~-85-7)

5 mg/m3 TWA (fume) [1314-13-2)

(Continued)
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Catalyst
SUPPORTS

510y

Al203 [See Catalysts)
Mg0 [See Catalysts])
MgOHC1 [See Catalysts]
MgCly ([See Catalysts])
Mg(OH); [See Catalysts]
Ti0 [See Catalysts]
TiCl3 [See Catalysts]
Ca0

Cas(P0y4)30H

Mg(0Et) 2

MgS0y

NEUTRALIZERS
Calcium oxide [See Supports]
Calcium stearate

n-Heptane
[CH3(CH2)5CH]3]

TABLE C-4 (Continued)

Toxicity

Toxic
Oral, rat
LDgq: 3160 mg/kg

Low
Oral, mouse
LD5q: 500 mg/kg

N

Low

Toxic
Intravenous, mouse
LDgq: 222 mg/kg

Concern

Inhalation
(S1licosis)

Strong Irritant

Fire Risk

" Inhalation

OSHA Regulation

80 mg/m3 ™A

5 mg/m3 TWA

500 ppm TWA

JCAS No.]

(7631-86-9}

Pl

51309-68-4]

’, .-;,";c,'f[13o9-42-81
ﬂ N iz‘;113h63-67-7|
a4

{7705-07-9)

t
»i

(1305-78-8]

"

[
[12167-74-7}

(7487-88-9])

{142-82-5}

(Continued)
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Catalyst

NEUTRALIZERS (Continued)

Hydrochloric acid [HC1]

Isopropyl alcohol
[(CH3) CHOH]

Methanol

Phosphoric Acid [See Catalysts]

n-Propanol [CH3CH,CH0H]

Triphenyl phosphate

Water (as steam)

TABLE C-4 (Continued)

Toxicity

Toxic
Inhalatioa, humans
LCy,: 1300 ppm/30M

Toxic
Oral, rabbit
LDy 5000 mg/kg

Eye, human
5 ppa

Toxic Effect: Irritation

Low

'Inhnlatlon, mouse

LCsq: 48 gn/m

Toxice
Oral, rat
LDsg: 260 mg/kg

Concern

Inhalation

Ingestion

Irritant to Eyes and
Skin

Fire Risk
Ingestion
Inhalation

Mutagen
Teratogen
Primary Ircitant

Skin Contact
Inhalation

Fire Risk
Primary Irritant

Inhalation

OSHA Regulation

5 ppm celling

200 ppm TWA

200 ppn TWA

3 mg/m3 TVA

[CAS No.]

(7647-01-0)

167-63-0) .

[67-56-1) . 1

(71-23-8]

{115-86-6]

et o
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Colorant
INORGANIC PIGMENTS
VHITE
Aluminun Silicate [Al2(S103)3}

Barium Sulfate [BaS0,4}
{Blanc fixe]

Calcium Silicate [CaSi03}
{Wollastonite])

Lithopone [28% ZnS and 72X BaS04)}, [see
Barium Sulfate and Zinc Sulfide)

Titanium dioxide [TiO3]

Wollagtonite [see Calcium Silicate]

Zinc oxide {ZnO]
Zinc Sulfide {ZnS]
BLACK

Bone Black [C*Ca;(PUA)i]

Ceramic Black

TABLE C-5.

COLORANTS

TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Color Index

Pig.
Pig.

Pig.

pig.

Pig.

Pig.

Pig.

Pig.
Pig.

White
White

White

White

White

White

Black

Black
Black

22, 77102
21, 77115

5, 77115

6, 77891

4, 77947

7,77957

9, 77267

26, 77494
28, 77428

Toxicity

Nontoxic

Intrapleural, rat

TDo: 200 mg/kg
Toxic Effect:

Nontoxic

Nontoxic
Skin, humans
300 ug/3D
Toxic Effect:
Irritation

Nontoxic

Nontoxic
Oral, rat
LDy ,: 6846 mg/kg

Moderate

Tumorigen

Mild

Concera

Irritant
Inhalation

Tumorfgen

Irritant Dust

Tumorigen
Primary Irritant
Inhalation

Irritant
Dust

Primary Irritant
Inhalation
Mutagen
Teratogen

Mutagea
Teratogen
Primary Irritant

OSHA Regulation

10 mg/m3 TMA
(recommended)

10 mg/m3 WA
{recommended)

15 mg/m3 TWA

10 mg/m3 TWA
(recommended )

5 mg/m3 TWA

5 mg/m3 TWA

[CAS No.)

(14504-95~1]

{7727-43-7}
[(13462-86~7)

{10101-39-0)
(1345-05-7]
(1317-80-2]

(13463-67-7]

(14567-51~2)
[13983-17-0)

(1314-13-2]

{1314-98-3]

(Continued)
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Colorant
BLACK (Continued)

Iron Oxide [Fe0.Fej03}

Copper Chromite Black [Cu(Cr03)2]

Cobalt Black [Co0]

BLUE, GREEN

Barfun Manganate [BaMnO)
[Manganese green}]

Cassel Green [MnO]
Chrome Cobalt-Alumina (turquoise)
[CrCoAl oxides])

Chrome Green (green) [PbCrO4.PbSO4.
FeNH4Fe(CN)g)

Chromium Oxide (dull green) [Cry03)

Cobalt Aluminate (blue) {Co0.A1203]
Cobalt Chrome Green

Hydrated Chrome Oxide (green)
[Cr904°2H,0])

Iron Blue (blue) [Prussian Blue}
[Milori and Chinese Blue)

[FeNH Fe(CN)g) or
[FeNH4Fe(CN)g.FeKFe(CN)gJ

TABLE C-5 (Continued)

Color Index

pPig. Black 11, 77499

Pig. Black 13, 77322

77726

Pig. Blue 36, 77343

Pig. Green 15, 77510,
77600

Pig. Green 17, 77288,
77289

Pig. Blue 28, 77346
Pig. Green 26
Pig. Green 18, 77289

Pig. Blue 27, 77510
77520

.

Toxicity

Subcutaneous, rat
TDLo:135 wg/kg

Toxic Effect: Equivocal
Tumorigenic Ageat

Intratracheal, rat

LDy, : 50 wg/kg

Subcutaneous, mouse
LD5(: 1000 ag/kg

Toxic

Impregnation, rat
TD5: 90 mg/kg

Toxic Effect: Equivocal
Tumorigenic Agent

Concern

Inhalation
Tumorigen
Indefinite Carcinogen

Tumorigen
Mutagen

Tumorigen
Mutagen
Indefinite Carginogen

Tumorigen
Mutagen

vy A
.
[ ﬁ"

OSHA Regulation

[CAS No.}

5 mg(?e)/m3 TWA
10 mg(l-‘e)/m3 STEL
(recommended)

0.5 mg(Cr(vi))/n3
VA

100 ug(Co)/md TWA
(fume and dust)

5 mg(Hn)/m3 TWA
{recoumended)

S mg(Mn)/m3 TWA
(recommended)

0.5 mg(Cr(vi))/o3
™A

0.5 wg(Cr(vI))/m3
TWA

100 ug(Co)/m3 TWA

0.5 mg(Cr(vI))/u3
™A

(1317-61-9)

(12018-10-9)

{1307-96-6)

{7787-35-1}

[1344-63-0]

17758-97-6])

{1308-38-9]

{1333-88-6]

‘[12182-82-0}

[14038-43-8)

(Continued)
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. TABLE C-5 (Continued)

Colorant Color Index Toxicity Concern

BLUE, GREEN (Continued)
Hanganese (blue) [BaMnO4.BaS04] Pig. Blue 33, 77112
Myrtle Green [CrCoAl oxides]
Shamrock [CoTiZnNiAl oxides)

Titanium Pigments (blue) [Ti0; with

Ca0.41,03]
Titantum Pigments (green) Pig. Green 50, 77377
Titanium Pigments (light green) Pig. Greea 50, 77377

[Ti0 with Ni and Co}

Ultramarine Blue (blue) [NaAlSi0S] Pig. Blue 29, 77007 Low
[Complex aluminum sulfo-silicate

produced by heating Ultramarine

Green in presence of sulfur]

TTL

Ultramarine Green (green) 77013 Tumorigen
[Approximately Mutagen
Na7A14516024513)

VIOLET

Cobalt Lithium Phosphate [CoLiPO4] Pig. Violet 14, 77360
Pig. Violet 47, 77363
Pig. Violet 48, 77352

Cobalt Phosphate [Co3(PO4)32] Pig. Violet 14 Low
Oral, rat
TDgp: 387 mg/kg
Toxic Effect: Behavioral
Symptoms; Gastrointestinal
Tract; Metabolism and

Nutrition
Manganese Violet [MnHP307.NH3] Pig. Violet 16, 77742
[Mineral Violet]
Ultramarine Violet {Complex aluminum Pig. Violet 5
sulfosilicate]

OSHA Regulation

[CAS No.]

100 ug(Co)/mJ TVA

5 wg(Mn)/m3 Ceiling

[57455-37-5]

(1308-38-9)

(13824-63-0}

-[13455-36-2}

{10101-66-3)

[12769-96-9}

(Continued)
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Colorant
VIOLET (Continued)
Ultramarice Pink [Complex aluminum
sulfoslilicate produced by heating
Ultramarine Green at 200-250°C for &
days in the presence of ammonium
chloride]
BRED, RED-ORANGE

Cadmium Mercury [maroon, red, orange)
{CdS and HgS]

Cadmnium Sulfoselenide (marooan, red,
orange) [CdSe and CdS)

Cadmium Sulfide (orange) ([CdS]

Chrome-tin (pink)

Chrome Orange [PbCrO4.PbO]

Copper Maroon [CuKyFe(CN)g]

Hematite [Fe03)

TABLE C-5 (Continued)

Color Index

Pig. Violet 15, 77007

Pig. Red 113, 77201

Pig. Orange 23, 77201

Plg. Red 108, 77196,

77202

Pig. Orange 20,

77106, 77196, 77198,

77199

Pig. Orange 21, 77601

Pig. Red 121, 77320

See Iron Oxide

Toxicity

Toxic

Toxic

Oral, mouse

LD5q: 2425 ug/kg

Toxic Bffect: Behavioral
Sywptoms; Metabolisnm and
Nutrition

Toxic

Subcutaneous, rat

TD,: 90 mg/kg

Toxic Effect: Carcinogenic

Toxic

Subcutaneous, rat

TD:135 mg/kg

Toxic Effect: Neoplastic

Concern

Ingestion
Inhalation
Tumorigen
Mutagen
Positive Animal
Carcinogen

Carcinogen
Mutagen

OSHA Regulation

{CAS No.])

200 ug(Cd) /a3 TWA

200 ug(Cd)/u3 THA
200 ug(Se)/m3 ™A

200 ug(Cd)/m3 TWA
(dust)

0.5 mg(Cr(Vl))/m3
TNA

50 ug(Pb)/ad TWA
100 ug(Cr03)/m
Ceiling

1.0 wg(Cu)/m3 ™A
5 mg(Fe)/m3_TMA

10 mg(Fe)/n3 STEL
(recommended)

[1306-24-7)
(12626-36-7}

(1306-23-6)

[1344-38-3}
[18454-12-1}

[1317-60-8]

(Continued)
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Colorant
RED, "RED-ORANGE (Continued)

Iron Oxide (maroon, red, light red)
[Fe204]

Mercuric Sulfide [HgS)

Molybdate Orange [PbCrOy.Pbo.
PbMo04]

Molybdate Orange (coated)

Red Ochre (natural) [Fez03]

Red Lead (synthetic) [Pb304]

Ultramarine Red [Complex aluminum
sulfosilicate produced by heating
Ultramarine Green at 70-200°C for 4
days in presence of HCl or by reac-
tion with gaseous HNOj at higher
temperature]

YELLOW

Burnt Umber (natural) [Fep03.H20)

Cadmium Sulfide (yellow) [CdS and ZnS}
[Cadmium Yellow] :

TABLE C-5 (Continued)

Color Index

Pig. Red 101, 77419
Pig. Red 102, 77419

Pig. Orange 21, 77601
Pig. Red 104, 77605

Same as Molybdate
Orange

See Iron Oxide
Pig. Red 101, 77491
Pig. Red 102, 77491

Plg- Red 105, 77578

Pig. Red 5, 12490

See Iron Oxide .
Plg. Yellow 42, 77492
Pig. Yellow 43, 77492

Pig. Yellow 37,
77117, 77199

Toxicity

Subcutaneous, rat
TDy 42135 mg/kg

Toxic Effect: Equivocal

Tumorigenic Agent

Highly Toxic

Toxic

Intraperitoneal, mouse

LD50: 630 mg/kg

Toxic
Subcutaneous, rat
TDLo: 90 mg/kg

Toxic Effect: Carcinogen

Concern

Tumorigen
Inhalation
Suspected Human
Carcinogen

Ingestion
Inhalation
Skin Absorption

Ingestion

Ingestion
Inhalation
Tumorigen

Mutagen

Possible Carcinogen

0SHA Regulation

5 mg(Fe)/m3 TWA
10 wg(Fe)/m3 STEL
(recommended)

0.1 mg(Hg)/m3 TvA

50 ug(Pb)/mp3 WA
5 mg(Ho)/m3 TWA
100 ug(Cr(V1))/m3
Celiling

5 mg(Fe)/m3 Tva
10 mg(Fe)/m3 STEL
(recommended)

50 ug(Pb)/m3 TWaA

5 mg(Fe)/m3_TWA
10 mg(Fe)/u3 STEL
(recommended)

200 ug(Cd)/m3 TVA

{CAS No.])

(1309-37-1}

{1344-48-5)

[22656-85-8)

[1309-37-1)

(1314-41-6)

[1309-37-1]

{1306-23-6)

(Continued)
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Colorant
YELLOW (Continued)

Ceramic Buff [Yellow buff])
{sb, Ti, Cr oxides])

Chrome Yellow [PbCr0,]

Chrome Yellow (heat resistant)
[PbCr04), coated

Iron oxide (yellow) [Fe03.xH20)

Lead Chromate

Lead Molybdate

Ocher [Fe03.Hy0]

Sienna [Fe03]

Titanium Pigment (light yellow)
[Nickel titanate)
{N10.T107] (buff) [Ni, Sb, TL

oxides] [Fe, 2Zn, Ti oxides] and [Fe,

Cr, Ti, Sb, Zn oxides])

Zinc Chromate (yellow) [ZnCrOy
(complex)]

TABLE C-5 (Continued)

Color Index

Pig. Yellow 34,

77603, 77600

Pig. Yellow 34

Pig. Yellow 42, 77492

See Chrome Yellow

Pig. Yellow 43
See Iron Oxide

Pig. Yellow 43
See Iron Oxide

Pig. Yellow 53, 77788

Pig. Yellow 36, 77955

Toxicity

Toxic

Toxic

Subcutaneous, rat

TD ,: 135 wg/kg

Toxic Effect: Neoplastic

Subcutaneous, rat

TDLo: 135 mg/kg

Toxic Effect: Equivocal
Tumorigenic Agent

Toxic
Toxic

Nontoxic

Toxic
Intravenous, mouse
TDLo: 30 mg/kg

Concern

Ingestion
Inhalation

Mutagen

Ingestion
Inhalation

Positive Carcinogen

Positive Carcinogen

Inhalation
Tumorigen

Ingestion
Inhalation
Positive Carcinogen

Inhalation

Inhalation

Ingestion
Inhalation
Carcinogen

OSHA Regulation

[CAS No. ]

50 ug(Pb)/m3 TWA
100 ug(Cr03)/m
Ceiling

50 ug(Pb)/m3 TWA
100 ug(Cr03)/m3
Ceiling

5 mg(i‘e)/m3 TWA
10 mg(Fe)/m3 STEL
(recommended)

50 ug(Pb)/m3 TwA
100 ug(Cr03)/m3
Ceiling

100 ug(Pb)/m3 WA
(recommended)

5 mg(Fe)/m3 Twa
10 mg(Fe)/m3 STEL
(recommended)

5 mg(Fe)/m3 TWA

10 mg(Fe)/m3 STEL
(recommended)

100 ug(Cro03)/m3
™A

(7758-97-6}

[7758-97-6)

(1309-37-1]

17758-97-6}

(1309-37-1]

{1309-37-1]

{13530-65-9)

(Continued)
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Colorant
BROWN

Iron Oxide (buff, brown) {(FeO),.

(Fe203)y]

Limonite {hematite brown}

Ocher [Fe01]

Sienna (natural) {Fej03]

Titanium Pigments (brown) [Tioz
with up to 10X Fe]

[rutile}

Umber [Fep03 with silica, alumina,
manganese oxides and lime)
ORGANIC PIGMENTS

BLACK

Aniline Black

Bone Black [85Z Ca3(P04)2 and

CaC03 with 12-23% )

Carbon Black (furnace black) {C]
Carbon Black (lamp carbon black) [C]

Channel Black [C]

Thermal Black

TABLE C~5 (Continued)

Color Index

Pig. Brown 6, 77491,

77492, 77499
Pig. Brown 7, 77491

Pig. Brown 6, 77491
Pig. Brown 7, 77491

See Iron Oxide

See Iron Oxide

Pig. Brown 24

Pig. Brown 43

Pig. Black 1, 50440

Pig. Black 9, 77267

Pig. Black 7, 77266

Pig. Black 6, 77266

Toxicity

Noantoxic
Intravenous, mouse
LDs5q: 440 mg/kg

Intravenous, mouse
LDgq: 440 mg/kg

Intravenoué, mouse
LD5q: 440 mg/kg

Intravenous, mouse
LDgq: 440 wg/kg

Concern

Inhalation
Tumorigen

OSHA Regulation

[CAS No.])

5 mg(Fe)/m3_TvWA
10 mg(Fe)/m3 STEL
(recommended)

5 ag(Fe)/n3 TWA
10 mg(Fe)/m3 STEL
(recommended)

5 mg(Fe)/m3 Twa
10 wg(Fe)/m3 STEL
(recommended)

5 mg(l?e)/n3 TWA

10 mg(Fe)/m3 STEL
(recommended)

S mg(l-‘e)/m3 TWA
10 mg(Fe)/m3 STEL
(recommended)

3.5 ng/m3 TWA
3.5 mg/m3 TWA
3.5 mg/m3 A

3.5 mg/m3 TWA

(1309-38-2]

[1317-63-1]

[1309-37-1}

[1309-37-1)

[12713-03-0]

[1333-86-4]
[7440-44-0)
{7440~86-4}

{1333-86-4)

[7440-86-4 ]

(Continued)
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Colorant
BROWN

Azoic Brown ([Monoazo}

Disazo Brown

BLUE, GREEN

Alumina Lake [Monoazo]

Cromophtal Blue A3R

Cromophtal Green GF

Dianisidene Blue [Disazo]

FD&C Blue 1 Aluminum Lake (food blue 2)
{Ethyl(4-p-(ethyl(m-sulfobenzyl)
amino)-a ~(o-sulfo-phenyl)benzylidene)
-2, 5~cyclohexadien-1-ylidene)(m-sul-
fobenzyl)hydroxide ammonium fnner

salt, sodium salt]}

FD&C Blue 2 Aluminum Lake (food blue 1)
[indigoid])

Indanthrone Blue—Red Shade
[Anthraquinone]

Indanthrone [6,15-dihydro-5,9,14,18~
anthrazine tetrone} B
[Cromophthal Blue A3R]
[Anthraquinone}

Nickel-Azo Yellow (greenish yellow)
[wetal complex of p-chloroaniline
coupled to 2,4-dihydroxyquinoline]

Oracet Blue 2R

pig.
Pig.

Pig.

Acid

Pig.

TABLE C-5 (Continued)

Color Index

Brown 25, 12510
Brown 32

Brown 23

Blue 4, 73015

Blue 60, see

Indanthrone

Pig.

Blue 25

42090: 2

Pig.

Pig.

Pig.

Pig.

Pig.

Blue 63, 73013

Blue 64, 68925

Blue 22, 69810

Blue 60, 69800

Green 10, 12755

Toxicity

Subcutaneous, rat
TDo: 5.5 gm/kg/9IM-1

Toxic Effect:

Neoplastic

Subcutaneous, rat

TDL,: 5.5 guo/kg

Concern

Positive Animal
Carcinogen

Positive Animal
Carcinogen

OSHA Regulation

[CAS No.]

(57972-00~6)

[5437-88-7)
[10127-03-4)

[3844-45-9)

{3844-45-9]

181-77-6]

{51931-46-5]
(61725-51-7]

(Continued)
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Colorant
BLUE, GREEN (Continued)

Phthalocyanine (blue)

red shade
green shade
metal free

Phthalocyanine (green)

Phthalocyanine Green, brominated
Pigment Green B (dark green) [Nitroso}
PTA PMA Tomners (blue, green)
[triphenyl-methane, phospho-
tungstomolybdic acid)

VIOLET

Alizarine Maroon (maroon)
[Anthraquinone])

Benzimidazolone Violet [Monoazo]

Carbazole Dioxazine Violet

Isoviolanthrone Violet {Anthraquinone]
[vat pigment}

Methyl Violet
Methyl Violet Lake

Monoazo Red, blue shade
[Benzimideazolone violet])

TABLE C-5 (Continued)

Color Index Toxicity

01206 Subcutaneous, rat
TDLo: 990 mg/kg/44W-1
Toxic Effect: Tumorigenic

. * Agent

Pig. Blue 15, 76160,

74160

Pig. Blue 15:3,

74160, 76160

Pig.

Pig.
74160

Pig.

Pig.

Pig.
Pig.

Pig.

Pig.

Blue 16, 76100

Green 7, 74260,

Green 36, 74265
Green 8, 1006 ‘

Blue 1, 42595
Creen 2, 42040

Violet 5, 58055

Violet 32, 12517

See Monoazo Red

Pig.
Pig.

Pig.
Pig.
Vat V.
Basic
Pig.
42535

Pig.
Pig.

Violet 23, 51319
Violet 25, 51319

Violet 33
Violet 31
folet 9, 60005

Violet 1, 42535 Oral, mouse
LD5q: 105 mg/kg

Violet 3,
:2

Violet 32, 12517
Red 83, 58000

Concern

Primary Irritant

Mutagen

OSHA Regulation

5 mg(Mo)/m3 TWA

[CAS No.)

[3468-11-9]
{147-14-8}

[574-93-6)

(1328-53-6]

{6358-30-1)

{81-28-7)
(1324-55-6)
[1324-17-0]

(8004-87-3)

[1325-82-2)

(Continued)
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Colorant
VIOLET (Continued)
Oracet Violet 2R
P T M A Toners [Phosphotungstomo-
lybdic acid salt of basic dye]
[Xanthene)
Perrindo Violet [Anthraquinone]

Quinacridone Red (yellow shade)
Quinacridone (violet-maroon)

Thioindigo Violet
RED

Alizarine Red B Lake

Alumina Lake [phthalein]
Anthraquinone Red

Orange RK
Anthraquinone Red

Azo Condensate Red

Ba Lithol (medium red)

Benzimidazolone Reds
[Permanent Red HFT}
[Honoazo]

[Permaneat Carmine)

TABLE C-5 (Continued)

Color Index

Pig. Violet 2, 45175

Pig. Violet 29, 71129

Pig. Violet 19,
16500, 46500

Pig. Violet 19,
16500, 46500

Pig. Violet 36, 73385

Pig. Red 83, 58000
See Madder Lake

Pig. Red 172, 43439:1
Pig. Red 177

Pig. Red 168, 59300
See Vat Orange

Pig. Red 194, 71100
See Vat Red

Pig. Red 242

Pig. Red 49, 15630
See Lithol Red

Pig. Red 171, 12521
See Monoazo
Pig. Red 175, 12513
See Monoazo
Pig. Red 176, 12516
See Monoazo
Pig. Red 185, 12516
See Monoazo

Toxicity

Concern

OSHA Regulation

[CAS No.]

[128-95-0)

[1325-82-2)

[1047-16-1)

{72-48-0}

{4216~-01-7)

(4378-61-4]

(Continued)
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Colorant
RED (Continued)

B.0.N. Rubine (Na Salt)
(Ca Salt)

B.0.N. Maroon [Monoazo]
[Sodium salt of acid dye}

Chlorinated Para (light red)
[1(-2-chloro-4-Nitrophenyl)azo)
2-Raphthol]

{Monoazo}

Cromophtal Scarlet R {[Azo]

Cromophtal Red BR [Disazo}
[Disazo Condensation Red)

Cromophtal Red 3B [Anthraquinone]

Cromophtal Rgd G [Disazo]
Cromophtal Red GR [Disazo]
Cromophtal Red 2RS
Cromophtal Rubine B
Dianisidine (medium red)

Digsazo Condensation Red

Disazo Reds

Dichlorobenzidene Bed

FDSC Red 3 Aluminum Lake (food red 14)
[2',4',5',7' Tetra-bromo-4,5,6,7-
tetrachloro fluorescein, disodtum
salt]

TABLE C-5 (Continued)

Color Index Toxicity

Pig. Red 52, 15860
Pig. Red 200, 15867

Plg. Red 63, 15880 -

Pig. Red 4, 12085
Pig. Red 6

Pig. Red 166

Pig. Red 144

Pig. Red 177

See Anthraquinone Red
Pig. Red 220

Pig. Red 139

Pig. Red 41, 21200

Pig. Red 144
See Cromophtal Red BR

Pig. Red 146
Pig. Red 166
Pig. Red 214
Pig. Red 220
Pig. Red 221

See Pyrazolone Red

45430 Oral, mouse
LD5g: 2500 mg/kg

Concern

Mutagen

OSHA Regulation JCAS No.}

(2814-77-9)

{12225-04-6)

{5280-78-4)

16505-29-9]

[16423-68~0)

(Continued)
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Colorant
RED (Continued)
FDSC Red 40 Aluminum Lake
Helio Bordeaux (maroon)
Irgazin Red 2BLT [Isoindolinone Red)
Lake Red C (light red) [5-chloro-2-((2-
Hydroxy-1-Naphtha-lenyl )Azo)4-methyl-
benzene-sulfonic acid, barium salt])

Lithol Red (Ba of acid dye) [Monoazo]

Lithol Rubine (Na salt of acid dye)
(bluish red) [Monazo]

Lithol Rubine, Sr [Monoazo)

Madder Lake (alizarine red)
[1, 2-dihydroxy-anthraquinone]

Monoazo Red (blue and yellow shade
reds)

Monoazo Red (blue shade red)

Na, Ca Lithols (light red-maroon)
Naphthol Red (blue shade red Ba salt)
Naphthol Red (blue shade red Ca salt)

Naphthol Red (bluish red)

Naphtﬁol Red (bordeaux shade)

Naphthol Red (dark red)

16035

Pig.
Pig.

Pig.

Red

Red

Red

15585: 1

Pig.

Pig.

Pig.

Pig.

Pig.
Pig.
Pig.
Pig.
Pig.
Pig.

Pig.
Pig.

Pig.
Pig.
Pig.

Pig.
Pig.

Pig.

Pig.

Red

Red

Red

Red

Red
Red
Red
Red
Red
Red

Red
Red

Red

Red

Red

Red
Red

Red

Red

TABLE C-5 (Continued)

Color ludex

S4, 14830

180

53:1,

49, 15630

57, 15850

52, 15850

83, 58000

187
188, 12467
246
247
175, 12513
171, 12521

176, 12515
185, 12516

49, 15630
151
68, 15525

150
210

14, 12380

23, 12355

Toxicity

Oral, rat
TDy,: 130 gm/kg/2Y
Toxic Effect: Tumorigen

Eye, rabbit

500 mg/24 Hours

Toxic Effect: Severe
Ircitation

Concern OSHA Regulation

Indefinite Anima¥l
Carcinogen

Mutagen

Primary Irritant
Mutagen

[CAS No.]

15160-02-1)

(1248-18-6]

[72-48-0)

[56396-10-2]
{61932-63-6}

{6471-49-4}

(Continued)
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Colorant
RED (Continued)

Naphthol Red (light red)

Naphthol Red (medium red)

Naphthol Red (yellow shade)

Naphthol Red (yellow shade red Ca salt)
Oracet Red 3B

Para Red (medium to deep red)

Permanent Carmine HF4C

Permanent Red HFT

Permanent Red BL

Permanent Red HFM

Permanent Red 2B-Ba Salt (light red)

Permanent Red 2B—Ca Salt (medium red)

Perinone Red FIG

Perinone Red [Anthraquinone]

Perylene, nitrogen free

Perylene Vermillion

TABLE C-5 (Continued)

Color Iadex Toxicity Concern

Pig. Red L7, 12390
Pig. Red 22, 12315

Pig. Red 170
Pig. Red 210
Pig. Red 7, 12420
Pig. Red 9, 12460

Plg. Red 68, 15525

Pig. Red 1, 12070 Mutagen

Pig. Red 185
See Monoazo

Pig. Red 175 .
See Monoazo Red

Pig. Red 149
See Perylene Scarlet

Pig. Red 171
See Monoazo

Pig. Red 48:1,
15865: 1

Pig. Red 48:2, 15865

Vat Red 15

Pig. Red 194, 71100
See Vat Red

Pig. Red 175

Plg. Red 123, 71145,
71140

OSHA Regulation

[CAS No.}

{12236-67-8)
(61932-63-6)

[116-85-8)

[6610-10~2]

(7585-41-3]
[3564-21-5)

{7585-41~3)
(3564-21~4)

{23108-89-2)

(Continued)
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Colorant
RED (Continued)
Perylene Maroon
Perylene
Perylene Scarlet

Perylene Medium Red

Pigment Scarlet 3B Lake (bluish red)

[Mordant Red 9 and Al(0H)3]
{Monoazo])

Pigment Scarlet-Ba Salt {Monoazo]

Pyranthrone Orange

Pyrazolone (medium red) [Disazo])

Pyrazolone Red (yellow shade)
{Disazo}

Quinacridone Magenta [Quindo Magenta}

R.K. Anthranthrone [Anthraquinone]

Red Lake R (light red)

Thioindigo Red

Thioindigo Maroon
Thioindigo Pink
Thioindigoid

Toluidine Maroon (light red)
[Monoazo}

TABLE C-5 (Continued)

Color Index

Pig. Red
Pig. Red
Plg. Red
Pig. Red

Pig. Red

Pig. Red
16105:1

See Pig.
Pig. Red
Pig. Red
Pig. Red
Pig. Red
Pig. Red

Pig. Red

179, 71130

224

149, 71137

190, 71140

60, 16105

60:1,
Scarlet 3B
197, 59710
38, 21120
37, 21205
122, 73915
202

168

See Vat Orange

Pig. Red

Pig. Red
Plg. Red

Pig. Red.

64

86, 73375
88, 73312
198, 73390

Not assigned, 73390

Pig. Red
Pig. Red

Pig. Red

181, 73360
131, 73360

3, 12120

Toxiciey

Concern OSHA Regulation [CAS No.}
{5521-31-3]
Mutagen [198-55-0)

[12225-02-4}
[6624-77-7)

(1836-22-2)

(1324-33-0)

(980-26-7)

Tumorigen [2425-85-6]

(Continued)
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Colorant
RED (Continued)
Toluidine Maroon (Continued)
[Substituted amines coupled to
naphthol])
Vat Orange [Anthraquinone]

Vat Pink

Vat Red (medium red)
ORANGE

Anthanthrone Orange (brominated)

Anthramide Orange [Vat pigment]

Benzidine Orange

Benzimidazolone Orange

Brominated Pyranthrone
Cromophtal Orange 4R
Dianisidine Orange

Dianisidine Orange GG
Diarylide Orange

Diarylide Orange RL
Dinitroaniline Orange [Monoazo]
[1-((2,4-Dinitrophenyl )Azo)-2~
Naphthol]

Disazo Orange 4R

GR Perinone Orange [vat pigment}
[Anthraquinone]

Homolog-Red Lake C (yellowish red)

TABLE C-5 (Continued)

Color Index

Plg. Red 13, 12395
Pig. Red 5, 12490
Plg. Red 168, 59300

Pig. Red 181, 73360
See Thioindigo Pink

Pig. Red 194, 71100

Pig. Orange 168,
59300

Vat Orange 15, 69025

Pig. Orange 13, 21110
See Diarylide Orange

Pig. Orange 36, 11780
See Monoazo Orange

Vat Orange 14, 59710

Pig. Orange 16, 21160
Pig. Orange 14
Pig. Orange 13, 21110
Pig. Orange 34

Pig. Orange 5, 12075

Pig. Orange 31

Pig. Orange 43, 71105
Vat Orange 7, 71105

Pig. Orange 46, 15602

Toxicity

Concern

Mutagen

OSHA Regulation

[CAS No.]

(4378-61-4}

[2379-78-4]

[3520-72~7)

[1324-33-0}

(6837-37-2)

[15793-73-4}

[3468-63-1]

(12286-58-7)

[42612-21-5])

(Continued)
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Colorant
ORANGE (Continued)
Indofast Double Scarlet
Irgazin Orange RLT

Isoindolinone Orange

Modified Azo Orange
Monoazo Red (Orange)

Monoazo Orange [Cy7H3NgOsCl]

Orange RK

Perinone Orange GR [Anthraquinone}

Pyranthrone Orange [Vat Plgment)
Pyrazolone Orange [Disazo]

Tolyl Orange

Quinacridone Gold

YELLOW

g8-Amino Anthraquinone (yellow)
Anthrapycimidine (yellow)
[Anthraquinone]

Anthrapyrimidine (yellow, medium
yellow)

Anthraquinone Yellow

TABLE C-5 (Continued)

Color Index Toxicity Concern

Vat Orange 4, 59710

Pig. Orange 61
Pig. Orange 42

Pig. Orange 38, 77878
Pig. Orange 36, 11780
Pig. Orange 60

Pig. Orange 62

Vat Orange 3, 59300
Vat Orange 7, 71105
Pig. Orange 43

See GR Perinone
Orange

Vat Orange 9, 59700
Pig. Orange 40

Pig. Orange 13, 21110
See Diarylide Orange

Pig. Orange 30

Pig. Orange 48

Pig. Yellow 108,
68420
Vat Yellow 20, 68420

Pig. Yellow 108

OSHA Regulation

ICAS No.)

(128-70-1]

{4216-01-7)

(Continued)
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Colorant
YELLOW (Continued)
Azo Yellow

Azolc Yellow (light yellow)

Azoic Yellow (medium yellow)
Azoic Yellow, speclalty (light yellow)

Azomethine Yellow [Irgazin yellow 5GLT]
Benzidine Yellow (Disazo}
[2,2'-((3,3'-Di~chloro-4,4"-bi-
phenylene)diazo)bis-acetoacetanilide]}
[Dlarylide Yellow Anilide)

Benzidine Yellow HR

Benzidine Yellow AAMX [Disazo])

Benzidine Yellow AAOCA

Benzidine Yellow AAOT

Cromophtal Yellow 3G (yellow) [Disazo
Condensation Yellow)

Cromophtal Yellow 6G [Disazo)
Cromophtal Yellow GR [Disazo)
Diarylide Yellow

Diarylide Yellow AAMX (light
transparent)

TABLE C-5 (Continued)

Color Index

Dis. Yellow 3, 11855
Pig. Yellow 81, 21127
Pig. Yellow 113,
21126

Pig. Yellow 16, 20040

Pig. Yellow 120,
11783

Pig. Yellow 151
Pig. Yellow 154

Pig. Yellow 129

Pig. Yellow 12, 21090

Pig. Yellow 13

See Diarylide Yellow
Xylidide

Pig. Yellow 17

See Diarylide Yellow
Anisldine

Pig. Yellow 14

See Diarylide Yellow
Ortho Toluldide

Pig. Yellow 93

Pig. Yéllow 94
Pig. Yellow 95
Pig. Yellow 106

Plg- Yellow 127

OSHA Regulation

Negative Carcinogen

{CAS No.]

[6358-58-6)

{20139-68-9])

(5102-83-0)

{4531-49-1]

(5468-75-7}

(5580-57-4] .

[5580-58-35)

{5280-80-8)

(Continued)
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Colorant
YELLOW {(Continued)
Dlarylide Yellow NCG

Diarylide Yellow Anilide (light yellow)
[Diarylide Yellow AAA)

Diarylide Yellow Anisidide (light
yellow) [Diarylide Yellow AAOA]
Diarylide Yellow, HR (medium yellow)
Diarylide Yellow Ortho Toluidide
(yellow)

Diarylide Yellow Xylidide (light yellow)
Dléazo Yellows (other)

FDSC Yellow #5 Aluminum Lake (food
yellow 4) [Monoazo Aluminum Salt])

FD&C Yellow #6 Aluminum Lake (food
yellow 3) [Monoazo Aluminum Salt]

Flavanthrone (yellow) [Anthraquinone]

Hansa Yellow 10G (primrose, light
medium yellow)

Hansa Yellow R
Hansa Yellow 4R

Hanga Yellow G {Monoazo])
Irgazin Yellow SGLT

Irgazin Yellow 2GRT

TABLE C-5 (Continued)

Color Index

Pig. Yellow 16, 20040
See Azolc Yellow

Pig. Yellow

12, 21090

[See Benzidene

Yellow}

Pig. Yellow

Pig. Yellow

17, 21105

83,

21108, 21118

Pig. Yellow

Pig. Yellow

Pig. Yellow
Pig. Yellow

Pig. Yellow
19140:1

Pig. Yellow
15985: 1

Pig. Yellow

Pig. Yellow

Pig. Yellow
Pig. Yellow

Pig. Yellow
11860

Pig. Yellow

14, 21095

13, 21100

155
128

100,

104,

24, 70600

3, 11710

10, 12710
60, 12702

1, 11680,

129

See Azomethine Yellow

Pig. Yellow

109

See lsoindolinone

Yellow

Toxicity

Oral, mouse
LDgg: 12750 amg/kg

Intraperitoneal, rat
LDs5q: 3800 mg/kg

Concern

Indefinite Carcinogen

OSHA Regulation

[CAS No.]

16358-85~6)

(1934-21-0}
(2783-94-0)

(475-71-2)

(6407-74-5]

[2512-29-0}

(Continued)
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Colorant
YELLOW (Continued)
Irgazin Yellow 2RLT, 3RLT
(1soindolinone)
Isoindoline Yellow

Isoindolinone Yellow {lIrgazin Yellow
2GRT)

Isoindolinone Yellow [Irgazin Yellow
2RLT, 3RLT]

Modified Azo (light yellow)

Monoazo Yellow (light yellow)
[Permanent Yellow FGL]
Permanent Yellow FGL

Permanent Yellow HR

Permanent Yellow H2G
Permanent Yellow HIO0GH [Disazo}

Quinophtalone Yellow
Sandorin Yellow GGL [Isoindolinone}

Palitol Yellow 1090

TABLE C-5 (Continued)

Color Index Toxicity Concern

Pig. Yellow 110
See Isoindolinone
Yellow

Pig. Yellow 139

Pig. Yellow 109

Pig. Yellow 110

Pig. Yellow 97,
11797, 11767

Pig. Yellow 97
See Monoazo Yellow

Pig. Yellow 83
See Diarylide Yellow
HR

Pig. Yellow 120
See Azolc Yellow

Pig. Yellow 113
See Azoic Yellow

Pig. Yellow 138
Pig. Yellow 109

Pig. Yellow 138
See Quinophtalone

OSHA Regulation

[CAS No.]

(12225-18-2}

(Continued)
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Colorant

DYES (SOLUBLE)

Acetate (wide color range)

Acid Chrome and Direct (wide color

range)

Basic Dyes (wide color range)

Anthraquinone (yellow-red, green, blue,

brown)

BROWN-BLACK

Azo Dyes [4-(1-Naphthylazo) Sol.

m-phenylenesdiamine}

{2,3-d1thydro-2,2-dimethyl-6-( (4 Sol.

(phenylazo)-1-Naphthyl)azo)~

perimidine) Sol.

Azo Metal Complex Dyes Sol.
Sol.

Nigrosine Sol.

Induline

YELLOW

Anthraquinone Yellow Dyes Dis.

MonoAzo Dyes Sol.

[N,N—dimethyl-p-phenylazo aniline} Sol.
Sol.

[1-phenylazo)-2-naphthol] Sol.

Color 1

TABLE C-5 (Continued)

ndex

Brown

Black
Brown

Black
Black

Black

Yellow

Yellow

Yellow
Yellow
Yellow

1, 11285

3
11

27
28

5, 50415

64

2, 11020

16, 12700
56, 11021
14, 12055

Toxicity Concern
Oral, rat Indefinite Carcinogen

TD ot 346 gm/kg
Toxic Effect: Carcinogen

Intravenous, mouse
LDsp: 63 mg/kg

Oral, rat Positive Animal
LDgg: 200 ag/kg Carcinogen
Mutagen
Subcutaneous, mouse Positive Animal
TDyo: 6,000 mg/kg/5MW~1 Carclnogen

Toxic E€fect: Equivocal
Tumorigenic Agent

OSHA Regulation [CAS No.]}

{646-57=5)

(4197-25-5)

(60-11-7]

(842-07-9)

(Continued)
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Colorant
YELLOW (Continued)

Disazo Dyes (Disazo)

Azo [N-(4((2-Hydroxy-5-methyl pheayl)
azo)phenyl) acetamide]

Azo Metal Complex Dyes

Brilliant Sulfofavine [2,3-dihydro-6-
amino-1, 3-dioxo-2-p-tolyl)~1H Benz~-
(de)iso-quinoline-5-sulfonic acid,
monosodium salt)

Metanil Yellow

Monomethine
Palacet Yellow SF7861

Palacet Yellow SF7862

Quinolene Yellow
ORANGE

Anthraquinone Dyes Perinone
[Turn Signal Color}

TABLE C-5 (Continued)

Color Index

Sol.
Sol.
Sol.
Sol.
Dis.

Dis.

Dis.
Sol.
Sol.
Sol.
Sol.
Sol.
Sol.
Sol.

Acid

Acid

Sol.

Dis.

Sol.

Sol.

Yellow
Yellow
Yellow
Yellow
Yellow

Yellow

Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

Yellow

Yellow

Yellow
Yellow

Yellow

Yellow

Orange

30, 21240
7
72
29
23

3

34
65
79
81
82
48
89
95

7

36

93
13, 58900

116

33, 47000

60

Toxicity

Oral, rat
LD,: 180 gm/kg/2Y-C
Toxic Effect: Carcinogen

Intravenous, mouse
LD50: 110 mg/kg

Intraperitoneal, mouse
LD50: 1000 mg/kg

Concern

Indefinite Carcinogen
Mutagen

Negative Animal
Carcinogen -

Negative Animal
Carcinogen

OSHA Regulation

[CAS No.]

(61813-98-7]

[2832-40-8)

[2391-30-2}

{587-98-4]

[3688-79-1)

[61969-47-9}

(Continued)
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Colorant
ORANGE (Continued)
Azo Dyes [1-(2,4-xylylazo)-
2-naphthol)

Azo Metal Complex Dyes

Xanthene Dyes
RED

Anthraquinone Reds Perinone

[Taillight Red)

Amaplast Rubinol R

Azo Dyes Disazo
{1-((4~(phenylazo) phenyl)azo)-2~
naphthalenol]

[1-((4(o-tolylazo)—-o~tolyl )azo)-2-
naphthol)

{N-ethyl-1-((p-(phenylazo)phenyl)
azo)-2-naphthylamine}

Azo Metal Complex Dyes

Color Index

Sol.
Sol.

Sol.
Sol.
Sol.

Sol.

Sol.
Sol.

Sol.
Sol.
Sol.
Sol.
Sol.

Sol.

Sol.

Sol.
Sol.

Sol.
Sol.
Sol.
Sol.

Sol.
Sol.

TABLE C-5 (Continued)

Toxicity

Orange 1, 11920 Implant, mouse

Orange 7 TDLo: 80 mg/kg
Toxic Effect: Carcinogen

Orange 54

Orange 56

Orange 59

Orange 63

Red 135

Red 195

Red 111, 60505

Red 52, 68210

Red 1, 12150

Red 27, 26125

Red 23, 26100 Intraperitoneal, rabbit
LDy ,:250 mg/kg

Red 24, 26105 Subcutaneous, rat
TDLo: 512 mg/kg/584-1
Toxic Effect: Carcinogen

Red 3, 12010

Red 19 Oral, rat

Red 22 TDpo: 15 gm/kg/508—C
Toxic Effect: Equivocal
Tumorigenic Agent

Red 40

Red 26

Red 118

Red 119

Red 122

Red 125

Concern OSHA Regulation

[CAS No.)

Conflicting Data
Positive Animal
Carcinogen

Indefinite Carcinogen

Positive Animal
Carcinogen

Negative Animal
Carcinogen

Indefinite Carcinogen
Mutagen

(3118-97-6}

(54578-43-7)

(82-38-2)

(1229-55-6]
(85-86-9)

(85-83-6)

(6368-72~5]

{4677-79-6)

(Continued)
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Colorant
RED (Continued)
Congo Red [Sodium diphenyl-

bis-alpha-naphthalamine sulfonate}

Palacet Pink SF-7867 (1, 5-Diamino~-
anthraquinone]

Palacet Red SF-7874

Rhodaafne B Base

Vat Red

Xanthene [o—-(6-~(ethylamino)-
3(ethylimino)~2, 7-dimethyl-3H-xan~

thene-9-yl)-Benzoic acid, ethyl
ester, monohydrochloride])

VIOLET

Anthraquinone [l-Hydroxy-4-(p-
Toluidino)anthraquinone]
Carbazole Dioxaztne

Palacet Red Violet SP~7868
[1,4 Diaminoanthraquinone]

Palacet Violet SF-7870

Palacet Blue SF-7872

TABLE C-5 (Continued)

Color Index

Direct Red 28

Dis. Red 4, 60755

Dis. Red 11, 62015

Dis. Red 60

Sol. Bed 49, 45170B
vat Red 1, 73360
Acid Red 52

Basic Red 1

Dis. Violet 31

Sol. Violet 13, 60721
Sol. Violet 14, 61705
Sol. Violet 23, 51319

Dis. Violet 1, 61100

Dis. Violet 4, 61105

Sol. Violet 13, 60725
See Anthraquinone dye

Toxicity

Toxic
Intravenous, rat
LDs50: 190 mg/kg

Intraperitoneal, rat
LDs5g: 2600 mg/kg
Intraperitoneal, rat
LDs5g: 1300 mg/kg

Eye, rabbit

500 mg/24 Hr.

Toxic Effect: Mild
Irrication

Intravenous, mouse
LDsg: 310 mg/kg
Intraperitoneal, mouse
LDy 4:2 mg/kg

Intraperitoneal, rat
LDs: 1300 wg/kg

Intraperitoneal, rat
LDg(: 1000 mg/kg

Intraperfitoneal, mouse
LDy 5: 512 mg/kg

Concern

Possible Carcinogen
Allergen
Mutagen

Primary Irritant

Primary Irritant

Positive Animal
Carcinogen
Mutagen

Primary Irritant
Mutagen

OSHA Regulation

(CAS No.]

{573-58-0}

[2379-90-0]

{129-46-2]

(17418-58-5]

(3520-42-1]

{989-38-8}

[81-48-1]

{128-95-0}
11220-94-6)

(81-48-1)

(Continued)
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TABLE C-5 (Continued)

Colorant Color Index Toxicity Concern OSHA Regulation [CAS No.}
VIOLET (Continued)
Rhodamine B [Xanthene] Basic Violet 10 Intravenous, rat Positive Animal {81-88-9)
[9-(o—-Carboxyphenyl )-6-(Diethyla- LDsg: 89 mg/kg Carcinogen
mino)-3H-Xanthen-3-ylidene)diethyl Mutagen

£eL

ammonium chloride)

BLUE AND GREEN

Anthraquinone Sol. Blue 56 [14233-37-5]
Sol. Blue 58
(Alizacine) Sol. Blue 59
Sol. Green 3, 61565 Oral, rat Primary Irritant (128-80-3)
' LDsq: 3060 mg/kg
Sol. Green 28
Amaplast Blue RJK [Anthraquinone} Sol. Blue 16
Amaplast Bordeaux BPS
Azo Dyes Sol. Blue 35
Azo Metal Complex Dyes Sol. Blue 67
Sol. Blue 53
Phthalocyanine Sol. Blue 70
Palacet Blue SF-7871 [1-((2-Hydroxy- Dis. Blue 3 Oral, rat Primary Irritant [2475-46-9)
ethyl)amino)-4-(methylamino) LD5q: 3000 mg/kg
anthraquinone]
Thermoplast Brillant Yellow 10G Sol. Green 5, 59075
[Anthraquinone)
Triphenylmethane Dye Victoria Blue B [6786~83-0]
Unspecified Sol. Blue 3, 61505
Xanthene Dyes Sol. Green 4 {81-37-8]
FLUORESCENTS
Bisazoles

Vinylenebisbenzoazoles

(Continued)
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Colorant

* FLUORESCENTS (Continued)

Coumarins MDAC (&4-wethyl-7-
diethylanino coumarin]

{3 phenyl-7-amino coumarins}
Stilbenes Derivatives of
stilbene-naphthotriazole (4-naph-
tho-triazolylstilbene)

Fluorescent (dyed organic glass
particles, full color raage)

Fluorescent
(Pure dye, assorted color range)

(Sulfides)

PHOSPHORESCENT

[zine sulfide])

f{zlnc cadwium sulfide or calcium
strontium sulfide)

PEARLESCENTS

Bismuth Coated Mica (pearly luster)

Bismuth Coated Talc (pearly luster)

Bismuthoxychloride (pearly luster)
[BLocC1]

Lead Carbonate I (brilliant pearl)
[xPbCO3.yPb(0H)2 ]

Lead Carbonate I1 (opaque pearl)
[xPbCO3.yPb(0H)7}

TABLE C-~5 (Continued)

Color Index Toxicity

Oral, rat
LD5g: 5 mg/kg

Toxic

Low (ZnS)
Toxic (SrS), (CdS)

Toxic
Oral, guinea pig
LD,:1000 mg/kg

Oral, guinea pig
LDy ,: 1000 mg/kg

Concern

Irritant

Inhalation
Silicosis

OSHA Regulation

0.5 mg(Cd)/m3 ™A

20 wppcf

50 ug(Pb)/m3 TWA

50 ug(Pb)/m3 TWA

[CAS No.)

(91-44-1]

[12001-26-2)
(mica)

(598-63-0)

(598-63-0)

(Continued)
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TABLE C-5 (Continued)

Colorant Color Index
PEARLESCENTS (Continued)
Metallic Oxide Brown—¥DA (high heat
stable) [x-Ferric oxide crystallized

from a borox melt) and other
compositions

Metallic Oxide Browns (high heat
stable)

Titanium Dioxide/Mica Composite (pearly
luster)

Titanfum Dioxide/Mica/Inorganic Pigment

METALLICS

Alunminum; Plastic Grades (silver) Pig. Metal 1, 77000,
77001

Bronze; Plastic Grades (red gold to Plg. Metal 2, 77400

yellow gold)

[pale gold bronze (92X Cu, 6% Cn, 22
Al)}

[rich pale gold bronze (90X Cu, 9.25X
Zn, 0.75% Al)]

[rich gold bronze (77% Cu, 222 Zn, 12X
Al)}

[green gold bronze (68.75% Cu, 31X Zn,
0.25% Al)]

Copper; Plastic Grades (coppery red)

Toxicity

Noantoxic

Hoatoxic

Toxic (powders)

Oral, rat

TD,:152 mg/kg

Toxic Effect: Reproduc-
tive; Embryotoxicity;
Developmental

Concern

Fine Powders - Fire
Risk

Mutagen

Teratogen
Inhalation

Powder 1is Flammable

OSHA Regulation

10 og(T103)/m3
™A

10 wg(T10;)/am3
TWA

10 mg/m3 TWA
(recommended)

1 wg(Cu)/o3 TvA

1 ng/w3 TVA
2 mg/m3 STEL
(recommended)

[CAS No.)

(7429-90-8)

[ 7440~50-8)
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TABLE C-6.

COUPLING AGENTS

TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Coupling Agent
SILANES

N-8-Aminoethylaminomethylphenylethyl~
trimethoxysilane

N-8-Amtnoethyl-Y-amincopropyltrimeth-
oxysilane [A-1120]

Aminophenyltriethoxysilane

Y-Aminopropyltriethoxysilane [A-1100,
A-1112, A-1114)

Amyltrimethoxyailane
Bls(é-ﬂydroxyethyl)-Y-amlnopropyltri-
ethoxysilane
Y-Chloroisobutyltriethoxysilane
Chloromethylphenylethyltrimethoxysilane
Y-Chloropropyltrimethoxysilane [2-6076}
B-Cyclohexylethyltrimethoxysilane

B-(3, 4-Bpoxycyclohexyl )ethyltrimethoxy—-
silane [A-186]

Y-Glycidoxypropyltrimethoxysilane [A-187}

Y-Mercaptopropyltrimethoxysilaae

Y-Methacryloxypropyltrimethoxysilane
[A-174]

Methylphenyltrimethoxysilane

Methoxypheanyltrimethoxysilane

Toxicity

Oral, rat
LDsq: 7460 mg/kg

Oral, rat
LDsg: 1780 mg/kg

Oral, rat
LDgq: 4920 mg/kg

Oral, rat
LDsq: 12300 mg/kg

Oral, rat
LD5o: 23 gm/kg

Oral, rat
LDs5q: 2830 ag/kg

May Be Toxic
Oral, rat
LD5q: 23 gm/kg

Concern OSHA Regulation

[CAS No.]

Primary Irritant

Primary Irritant

Primary Irritant

Primary Irritant

Primary Irritant

Fire Risk
Primary Irritant

(1760-24-3)

[919-30-2}
[299-95-4]

[7538-44-5]

[2530-87-2)

(3388-04-3)
(2530-83-8]
[4420-74-0)

(2530-85-0)

None

(Continued)
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Coupling Agent
SILANES (Continued)

Octyltriethoxysilane

Pheanyltriethoxysilane

Sulfonyl azide silane (proprietary)
Y-Ureidopropyltriethoxysilane [A-1160}
Vinylbenzyl cationic sflane
Vinylbenzylpropyltrimethoxysilane

Vinyltriethoxysilane [A-151})
Vinyltrimethoxysilane
Vinyl-tris-(2-methoxyethoxy)silane
[A-172)

TITANATES

Acrylamino pyrophosphate titanate
{KR-262A ]

Acrylojunctional organotitanate
pyrophosphate [KR-2384})

4-Aminobenzenesulfonyl dodecylbenzene—
sulfonyl ethylene titanate [KR-226S}

4-Aminobenzoyl, isostearoyl ethylene
titanate [KR-237BS]

Di(butyl, methyl pyrophosphato) ethylene
titanate [KR-262S)

Di(butyl, methyl pyrophosphato) ethylene
titanate mono(dioctyl, hydrogen
phosphate) [KR-262ES]

TABLE C-6 (Continued)

Toxicity

Oral, rat
LDsg: 2830 mg/kg

Oral, rat
LDsg: 23 gm/kg

Oral, rat
LDgg: 11300 mg/kg

Oral, rat
LD50: 2960 mg/kg

Concern OSHA Regulation

[CAS No.]

Primary Irritant

Primary Irritant

Ingestion

Skin Contact
Ingedtion

v

(780-69-8]

123779-32-0)

(78-08-0]

[2768-02-7]

[1067-53-4]

(Continued)
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Coupling Agent
TITANATES (Continued)

Di(butyl, methyl pyrophosphato) isopropyl

titanate mono(dioctyl, hydrogen)
phosphite [KR-62ES]

Di(dfoctyl phosphato)ethylene titanate
[KR-212)

Di(dloctyl pyrophosphato) ethylene
titanate [KR-238S)

Diisostearylethylene titanate [KR~201}

Dodecylbenzenesulfonyl (4-aminobenzene
sulfonyl), ethylene titanate [KR-226S]

Ethylene, di(dioctyl)pyrophosphato
titanate [KR-2387J}

Ethylene, di(dioctyl pyrophosphato)
titanate dimethylamino-i-butanol adduct

Isopropyl, 4—aminobenzenesul fonyl,
di(dodecylbenzenesulfonyl) titanate
[KR-265]

Isopropyl diacryl isostearoyl titanate
{KrR-11]

Isopropyl (di-4-aminobenzoyl)isostearoyl
titanate {KR-37BS]

Isopropyl diisostearoyl acryl titanate
(kr-10)

Isopropyl diisostearoyl methacryl
titanate [RR-6)

Isopropyl,dimethacryl, isostearoyl
titanate [KR-7]

TABLE C-6 (Continued)

Concern

Skin Contact

Skin Contact

Skin Contact

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritaat

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritant

OSHA Regulation

v

[CAS No.])

(Continued)
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Coupling Agent

TITANATES (Continued)

Isopropyl di(methyl, butyl pycrophosphate)

titanate [KR-62S}

Isopropyl isostearoyl diacryl titanate
{KR-11]

Isopropyl methacryl difsostearoyl
titanate [KR-6]

Isopropyl octyl, butyl pyrophosphate
titanate [KR-58DS]

Isopropyl, triacryl titanate [KR-398S],
[KR-39CS ]

Isopropyl tri(2-aminobenzoyl) titanate
[KR-525]

Isopropyl triaminoethylethylamino
titanate [XKR-44U)

Ispropyl tri(butyl, octyl pyrophosphato)
titanate di(dioctyl, hydrogen) phosphate
[KR-58FS]

Isopropyl tricumylphenyl titanate
[KR-34BS), [KR~-34S)

Isopropyl,tri(dioctyl phosphato)titanate
[KR-12]

Igopropyl tri(dioctyl pyrophosphato)
titanate [KR-38S)
Isopropyl,tridodecylbenzenesulfonyl

titanate [KR-95]

Isopropyl,tri(N-ethylaminoethylamino)
titanate [KR-44)

TABLE C-6 (Continued)

Concern

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritant

Ingestion

Moderately Severe
Skin Irritant

Ingestion
Inhalation
Skin Ircitaat

Moderately Severe
Skin Irritant

Moderately Severe
Skin Irritant

OSHA Regulation

[CAS No.]

i

i [61‘917-55-8]
| i

i s

"N

po7
o
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v # (Continued)
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Coupling Agent
TITANATES (Continued)

Isopropyl, triisostearoyl titanate
[KR-TTS), [KR~-15])

Isopropyl tri(3-mercaptopropionyl)
titanate [KR-66S}

Isopropyl trimethacryl titanate
{KR-338S], [KR-33CS]

Isopropyl triricinoyl titanate [TTR-27)
Isopropyl tri(tetraethylenetriamine)
titanate [KR-63S)

Oxoethylene di(butyl, octyl pyrophos-
phato) titanate dimethylamino~i-butanol
adduct [KR-158D}

Oxoethylene di(dioctyl pyrophosphato)
titanate dimethylamino-i-butanol adduct
[kR-138D)

Oxoethylene di(dioctyl) pyrophosphato
titanate di(d{methylaminopropyl meth-
acrylamide) [KR-138J]

Oxoethylene di(dioctyl) pyrophosphate
titanate triethylamine complex [KR-138T)

Proprietary [KR-9T)
Proprietary [KR-238T}

Pyrophosphato titanium amwmonium meth-
acrylate {KR-238M]

Tetra(2, 2-diallyloxymethyl-1-butoxy—
titanium di(ditridecyl) phosphite [KR-55)

Tetraisopropyl, di(dioctyl phosphito)
titanate [KR-41B}

TABLE C-6 (Continued)

Toxicity

Concern OSHA Regulation

Moderately Severe
Skin Irritaat

Moderately Severe
Skin Irrftant

Moderately Severe
Skin Irritant

Eye Contact

Moderately Severe
Skin Irritant

Skin Irritant

[CAS No.)

[61617-49-0)

=
-«

(Continued)
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Coupling Agent
TITANATES (Continued)

Tetralsopropyl di(tridecyl phosphito)
titanate [KR-36C)

Tetraoctyloxytitanium di(dilauvryl-
phosphite) titanate [KR-46B}

Tetraoctyloxytitantium di(ditridecyl
phosphite) [KR-46B])

Titanium acrylate isostearate oxyacetate
[KR-110S}

Titanium 4-aminobenzoate, isostearate,
oxyacetate [KR-137BS])

Titanium 4-aminobenzene sulfonate,
dodecylbenzenesulfonate, oxyacetate
(KR-126S)

Titanium diacrylate,oxyacetate
[KR-139BS}, [KR~-139CS]

Titanium di(butyl, octyl pyrophosphate)
di(dioctyl, hydrogen phosphite) oxyace-
tate [KR-158¢FS])

Titanium di(butyl, octyl pyrophosphate)
oxyacetate [KR-158DS]

Titanfum di(cumylphenolate) oxyacetate
{KR-134BS], {RR-134CS)

Titanium di(dioctyl phosphate) oxyacetate
{KR-1125]

Titanium di(dioctyl pyrophosphate)
oxyacetate [KR-138s)

TABLE C-6 (Continued)

Toxiciey

Concern

Moderately Severe
Skin Irritant

Skin Coatact

Skin Contact

OSHA Regulation °  [CAS No.}

(65345-30-4]

(Continued)
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Coupling Agent
TITANATES (Continued)

Titanium dimethacrylate, oxyacetate
[KRR-133BS], [KR-133CS]

Titanium isostearate methacrylate
oxyacetate [KR-106], [KR~106S])

Titanfum (1V) bismethacrylate,
oxoethylene diolato [KR-133DS]

Titanium (IV) bis(methyl, butyl) pyro-
phosphato, ethylenediol bis 3-f-dimethyl-
amino isobutanol [KR-262D]

Titanium (IV) trisacrylato methoxy—
diglycolato [XKR-39DS)

Titanium (IV) trismethacrylato methoxy-
glycolate [XKR-33DS)

Tri(butyl, octyl pyrophosphato) iso-
propyl titanate mono(dioctyl, hydrogen
phosphite) [KR-58FS), [KR-58S}

Tris(dioctyl)pyrophosphato, isopropyl
titanate

ESTERS
Calcium stearate

Stearic acid

PROPRIETARY ESTERS

Anti-Terra U-80 [Unsaturated acid ester
neutralized with polyaminoamine;
electroneutral])

Surfald-90 (fatty acid ester)

TABLE C-6 (Continued)

Toxicity

Low

Nontoxic
Skin, humans
75 mg/3D
Toxic Effect:
Irritation

Mild

Conceran 0SHA Regulaéion [CAS No.]

[63735-11-5])

Ingestion 4

Ingestion
Skin Contact

Skin Contact

Ingestion

Tumorigen [57-11-~4])
Primary Irritant

(Continued).

(IR
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Coupling Agent
PROPRIETARY ESTERS (Continued)

VP-109 [Unsaturated fatty acid, anionic)
VP-900 [Polymeric ester, anionic]

VP-905 [Polymeric esters, unsaturated,
combination of anlonic and catfonic]

W-900 ([Low molecular weight polymeric
salt}

W-905 [Low and medium molecular weight
polymeric salt and anionic polymeric
salt]

W-910 [Medium molecular weight fatty acid
based anionic)

W-980 [Medium molecular weight unsatu-
rated acid ester aneutralized with
polyamino amine]

W-960 [Medium molecular weight unsatu-
rated acid ester]

MISCELLANEOUS PROPRIETARY

PROPRIETARY ORGANOSILICONS

Union Carbide Y-9578
Union Carbide Y-9602
Unfon Carbide Y-7676
Union Carbide Y-9674
Union Carbide Y-4935

Union Carbide Y-9682

TABLE C-6 (Continued)

Toxicity

Concern

OSHA Regulation

ICAS No.}

(Continued)
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TABLE C-6 (Continued)

Coupling Agent Toxicity Concern OSHA Regulation [CAS No.]
CHLORINATED PARAFPINS I L
L
Chlorez 700 [Chlorinated paraffins, 70% i l‘

Clj . ‘

Chlorez 720 [Chlorinated paraffins, 70+%

c1] y \;’t
‘.

Chlorez 760 [Chlorinated paraffins, 70+% i" .
c1) e
-3

CHROME~CONTAINING ‘] v ':I“

CHROME~CONTAINING Wi
Methacrylato chroaice £ 3
1 l“

A
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TABLE C-7. CURING AGENTS AND CATALYSTS FOR THERMOSETTING RESINS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Chemical
AMINES

Alkanolamine [S8ee Ethanolamine,
Triethanolaaine)

w-Aminobenzylamine
p-Aminobenzylaminoaniline

N-Aminoethylethanolamine
N-Aminoethyl piperazine
Benzyl dimethylamine

Bis(dimethylaminoethyl) ether

Bis(hexamethylene)triamine

4-Chloroorthophenylene diamine

N-Cocomorpholine
Cyclohexylpropylene diamine
Diallyltetrahydriodipyridyl

Diaminocyclohexane
Diaminodiphenyl methane

Diaminodiphenyl sulfone [DDS)
(Sulfonyl diantline)

Toxicity

Low
Oral, rat
LDs50: 3000 ag/kg

Oral, rat
LD50: 2140 mg/kg

. Oral, rat

LDgg: 256 mg/kg

Oral, rat
LDgq: 1230 mg/kg

Oral, rat
TDy,: 136 gu/kg

Oral, rat
LDgqg: 390 mg/kg

Subcutaneous, rat
LDs5q: 3300 mg/kg

Toxie

Oral, humans

LD 4:18 gu/kg/15
years

Toxic Effect:

Systemic

Oral, rat

LDy ,: 1000 mg/kg

Concern

Corrosive
Tissue Ircitant

Combustible

Primary Irritant

Positive Carcinogen
(Animal)

Causes Toxic
Hepatitis

Posftive Carcinogen
(Animal)

Ingestion

Tumorigen

Mutagen

OSHA Regulation [CAS No.]

[111-41-1)

[140-31-8])

[103~-83-3)

[3033-62-3)

195-83-0}

13385-21-5)

[1208-52-2)

{80-08-2]

Pl

(Continued)
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Chemical
AMINES (Continued)
3, 5(diaminomethyl) aniline

2,6-Diaminopyridine

Dicyanodianine

Diethanolaaine

Diethylamine

Diethylaminoethanol

Diethylaminopropylamine [DEAPA}

Diethylenetriamine [DETA]

Dimethylamine
Dimethylaminoethanol

Dimethylaminoethyl piperazine
Dimethylaminomethyl phenol

N,N-Dimethylaminopropylamine

1,1'(3(Dinethylamino)propyl)
imino bis(2-propanol)

TABLE C-7 (Continued)

Toxicity

Intraperitoneal,
mouse
LDgq: 100 ng/kg

Low
Oral, rat
LDs5g: 710 mg/kg

Oral, rat
LDS°=540 ng/kg

low
Oral, rat
LDs5q: 1300 ng/kg

Oral, rat
LDgg: 1410 mg/kg

Toxic
Oral, rat
LDs5g: 1080 ng/kg

Toxic
Oral, rat
LDgq: 698 mg/kg

Low
Oral, rat
LDs5q: 2340 mg/kg

May be toxic

Toxic
Oral, rat
LD5:1870 mg/kg

Concern

Primary Irritaat

Skin Irritant

Ingestion
Inhalation
Irritant (skin and
eyes)

Flre Risk
Irritant

Primary Irritant
Moderate Fire Risk

Ingestion
Inhalation
Irritant

Fire Risk

OSHA Regulation

3 ppu (TLV)
(proposed)

25 ppn (air)

10 ppm TWA (skin)

1 ppa (TLV)
(recommende@)

10 ppm TWA

[CAS No.)

{141-86-6)

{111-42-42-2}

[109-89-7)

[100-37-8)

{104-78-9)

(111-40-0)

{124-40-3)

(108-01-0}

[109-53-7]

(Continued)
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AMINES (Continued)

Dimethylaminopyridine

N,N-Dimethylbenzylamine

Dimethylcyclohexylamine

Dimethylethanolamine

N,N-Digethylhexadecylaaine

N,N-Dimethylpipevazine

Di(morpholinocethyl)ether

Ethyldiethanolamine

N-Ethylenediamine

N-Ethylmorpholine

Glycidylether polyamine adducts

Heptamethylisobiguanide

Hexamethylenediamine

TABLE C-7

Toxicity

Intravenous, mouse
LDgg: 182 ag/kg

Oral, rat
LDs5q:265 mg/kg

Low
Oral, rat
LDgq: 2340 mg/kg

Presumed Low
Oral, rat
LDs5q: 3160 mg/kg

Low

Toxic
Oral, rat
LDsg: 1200 mg/kg

Toxic

Inhalation, humaans
TCLo: 100 ppm/2.5
months

Toxic Effect:
Irritation

Oral, rat

LD5g: 1200 mg/kg

Toxic
Oral, rat
LDsq: 750 mg/kg

(Continued)

Concern

Moderate Fire Risk

Moderate Fire Risk

Irritant to skion and
eyes

Inhalation

Skin Absorption
Tumorigen

Irritant to skin and
eyes

Skin absorption
Pire Risk

Corrosive
Ingestion
Irritant

[

OSHA Regulation CAS No.)

[5683-33-0)

(103-83-3)

{108-01-0)

'§{106-55~8}

10 ppm [107-15-3]

20 ppm TWA (100-74-3]

(124-09-4)

(Continued)
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AMINES (Continued)

Hexamethyleaetetramine

N-(8-Hydroxyethyl)piperazine

N(2-Hydroxypropyl)ethylenedi-
amine

3,3'-Iainobispropylamine

Menthane dianine

N-Methoxyethylmorpholine
a-Methylbenzyldimethylanine
p,p'Methylenedianiline
{p,p'~diaminodi-phenylmethane]

N-Hethylmorpholine

Methylpiperzine

Monomethylamine {Methylamine]

Monoethanolanine
{2-Aoinoethanol}

Monoethylamine

TABLE C-7 (Continued)

Toxicity

Moderately toxic
Oral, mouse
LDy ,:512 mg/kg

Low
Oral, rat
LDsg: 4920 mg/kg

Hoderately Toxic
Oral, rat
LDg0:810 mg/kg

Oral, rat
LDs5q: 770 mg/kg

Low

Toxic
Oral, rat
LDsg: 347 ng/kg

Toxic
Oral, rat
LDsq: 600 mg/kg

Oral, rat
LDsq: 2830 ng/kg

Tox{ic
Subcutaneous, rat
LDp5:200 wg/kg

Toxic
Oral, rat
LD50: 2100 mg/kg

Toxic
Oral, rat
LDy ,:400 mg/kg

Coucern

Skin Irritant

Pire Risk

Corrosive
Ingestion
Inhalation
Irritant

Irritant to skin and

eyes

May Cause Toxic
Hepatitis

Fire Risk
Skin Irritant

Fire Risk

Irritant to Skin
Fire Risk

Irritant to Skin

Strong Icritant
Fire Risk

OSHA Regulation

P

[CAS No.]

0.1 ppm TLV

10 ppm TWA

- 3 ppm TWA

10 ppm TWA

[100-97-0]

(103-76-4)

(56-18-8)

[80-52-4}

{101-77-9)

[76-57-3}

[109-01-3)

(74-89-5)

(141-43-5)

[75-04-7]

(Continued)



6%L

Chemical
AMINES (Continued)
Olefin oxide-polyamine adduct

Pentaethylenehexamine

m-Phenylenediamine

Piperidine

Polyoxyalkylenepolyamine

Pyridine

Pyrrolidine
Quinuclidine
Silicone amine

Tetraethylenepentaaine

N-Tetramethylethylenediamine

N-Tetramethyl-1l, 3-butanediamine

Tetramethylguanidine

Triaminomethylbenzene

Tri(dimethylaminomethyl) phenol

TABLE C-7 (Continued)

Toxicity Concern

Oral, rat

LDs5q: 1600 ng/kg

Toxic . Inhalation

Oral, rat Irritant to Skim

LD50: 650 mg/kg Tuamorigen
Mutagen

Toxic Irritant

Oral, rat Ingestion

LDs5g: 30 mg/kg Inhalation
Fire Risk
Tumorigen
Mutagen
Teratogen

Oral, rat

LDsg: 891 mg/kg

Moderately Toxie Ingestion

Oral, rat Inhalation

LDgq: 300 mg/kg Fire Risk

Toxic Iexitant to Skin and

Oral, rat Eyes

LDsg: 3990 mg/kg

Oral, rat
LD5q: 1580 mg/kg

Oral, rat Primary Irritant

LDs5g: 750 mg/kg

May be Toxic Primary Icritant

Oral, rat
LDs5q: 1200 mg/kg

OSHA Regulation

[CAS No.)

(4067-16-7)

(108-45-2)

{110-89-4)

{110-86-1)

(123-75-1]

[(100-76-5]

[112-57-2]

[110-18-9)

(97-84-7} "

(90-72-2}

(Continued)
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Chemical
AMINES (Continued)

Triethanolamiane borate

Triethylamine

Triethylenediamine

Triethylenetetramine

1,2,4-Trimethylpiperazine

2,4,6-Tris(dimethylaminoethyl)
phenol

2,4,6-Tris(dimethylaminomethyl)
phenol

1,3,5-Tris ((N,8~dimethyl-3-
amino)propyl)- S—hexahydro-
triazine

n-Xylidenediamine

AMINE OXIDES

Dimethyldodecenylamine -N-oxide
Pyridine-N-oxide
Trimethylamine-N-oxide

AMIDES

1, 1-Dimethylurea

TABLE

Toxicity

Oral, mouse
LDs50: 6200 mg/kg

Toxic
Oral, rat
LDsg: 460 ng/kg

Oral, rat
LDsg: 1870 ag/kg

Oral, rat
LBsq: 2500 ng/kg

Oral, rat
LDg: 1200 mg/kg

Oral, rat
LDsg: 3250 ng/kg

Oral, rat
LDy ;21000 mg/kg

Intravenous, mouse
LD50: 180 mg/kg

Oral, rat
LDsq: 8700 mg/kg

C-7 (Continued)

Concern

Inhalation
Ingestion

Irritant to Tissue
Fire Risk

Irritant to Skin and
Eyes

Mutagen

Teratogen

OSHA Regulation

JCAS No.]

25 ppa TWA

(283-56~7)

[121-44-8]

{280-57-9)

[112-24-3}

(90-72-2]

{15875-13-5]

(1643-20-5]
{694-59-7]

[62637-93-8]

Pt (Continued)
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Chemical

- AMIDES (Continued)

1,3-Dimethylucea

1, 3-Diphenylurea [carbanilide]

1-Methylurea

1~Phenylurea

Urea [carbamide}

IMIDAZOLES

Benzimtdazole

1-N-Butylimidazole
1-N—Cyclohexylimidazole
2-Ethyl-4-methylimidazole
N-Propylimidazole

METAL COMPOUNDS

ANTIMONY

Antimony pentachloride

Antimony trichloride

TABLE C-7 (Continued)

Toxicity

Unknown, rat
TDyo: 1000 mg/kg/
13 D preg

Oral, rat
LDy, : 500 mg/kg

Oral, rat
LDy 2500 mg/kg

Oral, mouse
LD5q: 1580 mg/kg

Low
Oral, rat

TDpo: 821 gm/kg/1Y

Toxlic Effect:
Carcinogen

Oral, rat
LDgq: 500 mg/kg

Toxic
Oral, rat
LDgg: 1115 mg/kg

Oral, rat
LDsq: 525 mg/kg

Concern

Primary Irritant
Tumorigen
Mutagen

Corrosive
Mutagen

Corrosive

Irritant to skin and

eyes

OSHA Regulation

500 ug(Sb)/ad TWA

500 ug(Sb)/m3 ™A

[CAS No.]

(96-31-3}

(102-07-8)
(598-50-5]
[64-10-8}

{57-13-6)

(51-17-2)

[7647-18-9)

(10025-91-9}

(Continued)
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Chenical
CALCIUM

Calcium acetate

Calcium carbonate

Calcium naphthenate

Tricalcium phosphate [Calcium
phosphate, tribasic]

CHROMIUM

Chromium (IXIL) triacetyl
acetonate

Chromtum (III)
tri-2-acetylcyclohexanoate

Chromium (ILI)
tri(dibenzoylmethane)

Chromfum (III) tri(l,3-
Diphenyl-l, 3-pentanedtoate)

Chronmium (II1) tri(l,3-
diphenyl-1, 3—propanedioate)

Chrowmium (III)
tri-2-ethylhexanoate

Chromium (1I1) tri(l-phenyl-
1, 3-butane~-dione)

Chromium (ILI) triplcolinoate
COBALT
Cobalt benzoate

Cobalt 2-ethylhexoate [Cobalt
octoate)

Cobalt naphthenate ([Indefinite]

TABLE C-7 (Continued)

Toxicity

Nontoxic
Intravenous, rat
LDy,:147 mg/kg

Nontoxic

Nontoxic

Intravenous, mouse

LDgq: 180 mg/kg

Oral, rat
LD50: 3900 mg/kg

Concern OSHA Regulation

[CAS No.])

10 ng/a3 TLV
(recommended)--

[(62-54-41]

f1317-65-3)

[16432-36-3)

[61789-51-3)

(Continued)
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Chenteal
LEAD
Lead benzoate
Lead 2-ethylhexoate

Lead naphthenate [Indefinite]

Lead oleate

Litharge, sublimed

MANGANESE

Manganese 2-ethylhexoate
[Manganese octoate)

Manganese linoresinate

Manganese naphthenate
[Indefinite]

PHOSPHORUS

Hexamethylphosphoric triamide

[Hempa ]

Tri-a-butylphosphine

Tributyldodecylphosphoniua
iodide .

Trioctylphosphine oxide

Triphenyl phosphine oxide

"TABLE C-7 (Continued)

Toxicity

Toxic
Oral, rat
LDgq: 5100 mg/kg

Toxtic
Oral, guinea pig
LDy 424000 mg/kg

Toxic
Oral, dog
LDp,: 1400 mg/kg

Toxic
Oral, rat
LDgq:2525 mg/kg

Concern

Skin Absorption

Skin Absorption

Ingestion
Inhalation

Positive Carcinogen

(Aninal)

OSHA Regulation

0.10 wg(Pb)/m3
(recommended)

200 ug(Pb)/ud TWA

[CAS No.}

[61790-14-5)

[1120-46-3)

[1317-36-8}

(Continued)
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Chenical
TIN

Dibutyltindiacetate

Dibutyltindilaurate

Dibutyltindioctoate
[Dibutyltindi-2~-ethylhexoate]

Dibutyltinbisisooctylmaleate
Dibutyltinbisisooctylmercapto-

acetate

Dibutyltinbislaurylmercaptide

Dimethyltinbisisooctylmaleate

Dimethyltin isooctylmercapto-
acetate

Dimethyltinbislaurylmercaptide

Stannous chloride

Stannous octoate
[Stannous~2-ethylhexoate]

Stannous oleate

TABLE C-7 (Continued)

Toxicity Concern

Toxic
Oral, rat
LD50:32 ag/kg

Toxic Primary Irritant
Oral, rat
LDgq:175 mg/kg

Toxic
Oral, rat
LD50: 200 mg/kg

Toxic

Toxic Skin Irritant
Oral, rat
LDgq: 700 mg/kg

Toxic
Toxic Skin Absorption

Intravenous, mouse
LDgq: 100 mg/kg

OSHA BRegulation

{CAS No.)

100 ug(Sn)/m3 ™A
(skin)

0.1 ag(Sn)/m3 VA
(recommended)

0.1 wg(Sn)/w3d VA
(recomnended)

100 ug(Sn)/n3 VA
(recommended)

100 ug(Sn)/n3 ™A
(recomnended)

100 ug(Sn)/m3 TWA
(recommended)

100 ug(Sn)/w3 VA
(recommended)

100 ug(Sn)/m3 TWA
{recoamended)

100 ug(Sn)/ad THA
(recommended)

2 wg(sn)/nd THA

100" ug(Sn)/a3 ™A
(recommended)

100 ug(Sa)/ad ™A
(recoameanded)

{1067-33-0)

(77-58-7]

[2781-10-4]

¥ .
(777299%8)

* o
« i

(1912-84-1)

(Continued)
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Chemical
ZINC

Zinc acetate

Zinc-2-ethylhexoate [Zinc

octoate)

Zinc naphthenate

Zinc oxide [ZnO])

ZIRCONIUM
Zirconiua 2-ethylhexoate

Zirconium naphthenate

Zircontum toluene

MISCELLANEOUS METAL COMPOUNDS

Alumiaum isopropoxide

Aluminumn-sec-butoxide

Barium carbonate

Cerium naphthenate

Lanthanum naphthanate

Lithium acetate

Hagnesium acetate

Magnesium oxide

TABLE

Toxicity

Low

Oral, rat
LD50:2510 mg/kg
Low

Low

Oral, rat

LD50: 4920 ng/kg

Nontoxic

Toxic

Toxic
Oral, humans
LDy o257 mg/kg

Intravenous, mouse
LD5q:16 ng/kg

Toxic

C~7 (Continued)

Concern

Inhalation

Ingestion

Inhalatioan (fume)

O0SHA Regulation

5 ug/n3 TWA (fume)

S00 ug(Ba)/m? TWA

[CAS No.}

[557-34-6)

{12001-85-3]

(1314-13-2)

[555-31-7)

(513-77-9]

(142-72-3)

(1309-48-4)

(Continued)
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Chemical

MISCELLANEOUS METAL COMPOUNDS

(Continued)
Monopotassium glycoxide

Potassium acetate

Potassium octoate
Potassium oleate

Sodium propionate

Strontiua carboaate
Tri-a-butylarsine
MISCELLANEOUS
Aminodiboron

Benzyltrimethylammontiua
chloride

Cresylic acid

Dicyandianide

Dimethyldilauryl ammonium
chloride

B8-Hydroxyethyltrimethyl
ammonium hydroxtde

Paraformaldehyde

Tetrahydroxydlbbron

Tetrapropylammonium chloride

Trimethylboroxine

Trioxane

TABLE C-7 (Continued)

Toxicity

Low
Oral, rat
LD50: 3250 mg/kg

Low
Subcutaneous, mouse
LDg5q: 2100 ng/kg

Low

Oral, rat
LDy ,:250 mg/kg

Oral, rat
LDsg: 1454 ng/kg

Toxle
Oral, rat
LDgq: 800 mg/kg

Oral, rat
LD5q: 800 mg/kg

Concern OSHA Regulation

Pricary Irritant

Corrosive
Skin Absorption

Ingestion
Primary Icritant

Fire Risk

[CAS No.}

{127-08-2)
[164-71-6)

(143-18-0)
{137-40-6)

(56-93-9)
[1319-77-3)

[461-58-5)

(110-88-3)

[110-88-3)

(Continued)
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Chemical

ACIDS

Acetic acid

Ammonium chloride

Ammonfum fluoride

Boric acid

Boron trifluoride

Carbon dioxide

Cianamic acid

N-Cyclohexyl sulfamate

Hydrochloric acid

Oxalic acid

Phosphogypsum

Phosphoric acid

TABLE C-7 (Continued)

Toxicity

Toxic

Inhalation, humans
TC1,: 816 ppn/M
Toxic Bffect:
Irritation

Toxic
Oral, rat
LDsoz 1650 ng/kg

Toxic
Intraperitoneal, rat
LDgp: 32 mg/kg

Toxic
Oral, humans
LDy y: 214 ng/kg

Toxic
Inhalation, rat
LCy5: 750 ppa/5. 58

Inhalation, humans
1Cy 4 100, 000 ppa/1M

Oral, rat
LDgq: 2500 mg/kg

Toxic
Inhalation, humans
L€ ,: 1300 ppa/30¢

Toxic
Oral, humans
LD i 71 mg/kg

Toxic

Inhalation, hymans
TCpo: 100 mg/n3
Toxic Effect:
Ircitation

Concern

Ingestion
Inhalation
Ircitant

Inhalation

Inhalation
Corrosive

Ingestion
Ircitant

Inhalation
Corrosive

Ingestion

Inhalation

Irritant to Skin and
Eyes

Inhalation
Ingestion
Strong Irritant

Corrosive
Ingestion
Inhalation
Ircitant

OSHA Regulation

10 ppm TWA

10 ng/n3 TWA

2500 ug(F)/n3 TvA

1 ppm Ceiling

5000 ppm TWA

5 ppu Ceiling

1 ng/m3 TWA

1 mglmJ ™A

1, S

(12125-02;9)
)
(12125-01-8)
(16043-35-3)
(7637-07-2)
[124-38-9)
1621-82-9)

[7647-01-0)

(144-62-T)

{13397-24-5)

(7664-38-2)

(Continued)
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Chemical

ACIDS (Continued)

Phthalic anhydride

Succinic anhydride

Sulfuric acid

p-Toluenesulfonic actd

Thioglycolic acid

BASES

Anmonia

Barium hydroxide

Calcium hydroxide

Lime

Lithium carbonate

Lithium hydroxide
Magnesium hydroxide

Monosodium phosphate

TABLE C-7 (Continued)

Toxicity

Toxic
Oral, rat
LD50:4020 mg/kg

Toxic
Subcutaneous, rat
TDL,o:2600 mg/kg/
65W-1

Toxic Effect:
Tumorigen

Highly Toxic
Oral, rat
LD50:2140 mg/kg

Moderately Toxic
Oral, rat
LDg:2480 mg/kg

Oral, rat
LDs0:250 mg/kg

Toxic
Oral, rat
LDg0:350 mg/kg

Toxic

Subcutaneous, mouse
LD5q:50 mg/kg

See Calcium Oxide
Low

Oral, rat
LDy ,:710 mg/kg

Nontoxic

Low

Concern

Skin Irritant
Negative Animal
Carcinogen

Irritant
Sugpected Carcinogen

Strong Irritant

Skin Irrlkant

Corrosive

Inhalation
Irritant
Hoderate Pire Risk

Ingestion

Skin Irritant
Inhalation

Irritant

Strong Irritaat

OSHA Regulation

2 ppm THA

1 ug/m? THA

50 ppm

500 ug(Ba)/a3 TWA

5 mg/m3 TWA

/ .";g' 4
1B3-54-91
R4
h.f
(108-30-5)
* ﬁ“

[7664~93-9)
(106-15-4]

[68-11-1}

(7664-41-7)
(1304-28-5})

{1305-78-8

[554-13-2}
[1310-65-2}

[1309-42-9]

[7558-80-7}

(Continued)
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Chenical
BASES (Continued)

Potassium hydroxide

Sodium aluminate

Sodium bicarbonate

Sodium hydroxide

Strontium hydroxide

CATALYST NEUTRALIZERS

Amines

Phosphorous peantoxide
[phosphoric anhydride]

Sodium hydroxide [See Bases}
Tricalcium phosphate

Triethanolamine

RESIN STABILIZERS

2~Anino-2-methyl-1-propaannt

Dimethylaminoethanol
m~Phenylenediamine [See Amines])

Triethylamine {See Aalnes)

TABLE C-7 (Continued)

Toxicity

Toxic

Skin, humans

50 ug/24H

Toxic Effect: Severe
Toxic

Low

Oral, rat

LDgq: 4220 ng/kg

Toxic

Eye, rabbit

12

Toxic Effect: Severe

Low

See Bases
See Metal Compounds
Low

Oral, cat
LDs50: 8680 mg/kg

Oral, rabbit
LDy 51000 mg/kg

See Amines
See Amines

See Amines

Concern

Ingestion
Inhalation
Strong lrcitant

Strong Irritant

Priamry Icrritant

Corrosive
Strong Irritant

Corrosive

Strong Irritant
Reacts Violent with
Water

Dangerous Fire Risk

OSHA Regulation

[CAS No.}

2 ng/m3 TWA
(recommended)

2 mg/a3 ™A

(1310-58-3)

[11138-49-1}

[164-55-8]

(1310-73-2]

{18480-07-4 )

[1314-56-3)

{102-71-6)

[126-68~5)
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TABLE C-8.

Fillers

INORGANIC EXTENDERS

Alumina, hydrated
[A105° 3H20]

Aluninum, powder [Al)
Alumfaum hydroxide [See
Alumina, hydrated)

Aluminum oxide [Alj03}
[Emery], ([Sapphire]

Aluninum silicate [See Clay}]
Antimony trioxide

Barium carbonate, precipitated
{BaCO3], [Witherite]

Barium ferrite

Barium titanate {BaTi04]

Barium sulfate [BaSO4)

Barytes

Blanc fixe [Barium Sulfate,
precipitated]

Toxicity

Practically Nontoxic

Oral, humans

TDy4:122 gm/kg/4D

Toxic Effect: Gastronintesti-
nal Tract

Nontoxic

Nontoxic

Intrapleural, rat
TDy,,:90 mg/kg

Toxic Effect: Equivocal
Tumorigenic Agent

Oral, rat
LDs5g:>34.6 g/kg

Toxic
Oral, human
LD 4357 mg/kg

Noatoxic

Intrapleural, rat

TDLo: 200 ng/kg

Toxic Effect: Equivocal
Tumorigenic Agent

See Barium Sulfate

Concern

Mutagen

Flammable
Explosive

Inhalation
Tumorigen

May Cause Dermatitis

Ingestion

Tumorigen

FILLERS .AND REINFORCERS FOR PLASTICS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

OSHA Regulation

10 mg/m3 T™MA
(recommended)

10 mglm3 TWA
(recommended)

10 mg/m3 TVA
(recommended)

0.5 ng/m3 TWA

500 ug(Ba)/m3 VA

{CAS No.)

[21645-51-2]

[7429-90-5]

[1344-28-1])

(1327-33-9]

[513-77-9]

{13462-86-7])

[7727-43-7)

(Continued)
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Fillers

INORGANIC EXTENDERS

(Continued)

Barium sulfide

Bentonite clay

Beryllium oxide {[BeO]

Bronze [1-10X Sa in Cu}

Cadmium sulfide [CdS)

Calcium carbonate [CaCOj)

Calcium fluoride [CaF;]

Calcium hydroxide [lime]
[Ca(OH)7]

Calcium silicate, precipitated
[Cas103]

TABLE C-8 (Continued)

Toxicity

Toxic

Oral, humans

TDLy:226 ng/kg

Toxic Effect: Peripheral Ner-
vous System; Behavioral Symp-
toms; Pulmonary System

Nontoxic
Intravenous, rat
LDgq: 35 mg/kg

Highly Toxic

Inhalation, Yat

TC1,:28 mg/wd/LM

Toxic Effect: Tumorigen

Toxic

Oral, humans

TDLo:120 ug/kg

Toxic Effect: Gastrointestinal

Highly Toxie
Subcutaneous, rat

TDp,: 90 wg/kg

Toxic Effect: Carcinogen

Nontoxic

Toxic
Oral, rat
LDsq: 4250 mg/kg

Oral, rat
LDgg: 7340 mg/kg

Rontoxic

Concern

Ingestion

Inhalation

Inhalation
Positive Animal
Carcinogen

Inhalation
Powder is Flammable

Tumorigen
Mutagen
Inhalation
Ingestion

Irritant
Inhalation

Skin Irritant
Inhalation
Mutagen

Irritant Dust

OSHA Regulation

0.5 mg(Ba)/m3 ™A

2 ug/m3 TWA

1 mg(Cu)/w3 ™A
(dust) (recommended)

40 ug/m3 TWA
{recommended)

10 mg/ud TWA
(recommended)

2.5 mg(F)/n3 TWA
(recommended)

5 mg/m3 TWA
(recommended)

10 ag/m3 VA
(recommended)

[CAS No.]

{50864-67-0)

(1302-78-9]

{1304-56-9)

[12597-70-5}

(1306-23-6]

{471-34-1] pre~-
cipitated
[1317-65-3)
limestone
[13397-26-7)
whiting

[7789~75-5)

[1305-62-0)

[1344-96-3}

(Continued)
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Fillers

INORGANIC EXTENDERS
(Continued)

Calcium sulfate {CaSO4]

Clay [Kaolin], [Aluminum
silicate)
[A120°28102°2020])
Calcined

Copper, powder {Cu}

Emery [See Aluminum Oxide}

Feldspar [Potasslum alumino-
sllicate] [KA1Si40g]
Glass

Graphite

Iron, powder [FPe}

Iron oxide [Fez03]

Kieselguhr [See Diatomaceous
EBarth)

Kryolite [Sodium Fluoro-
aluminate]

TABLE C-8 (Continued)

Toxicity

Nontoxic

Intraperitoneal, rat
TD,: 450 mg/kg/3W

Toxic Effect: Carcinogen

Toxic (powders)
Oral, rcat
TDyo: 152 mg/kg

Nontoxic

Nontoxic
Low

Toxic

Intratracheal, rat

TDy 4250 mg/kg/1W

Toxic Effect: Tumorigen

Subcutaneous, rat

LD, 135 mg/kg

Toxic Effect: Equivocal
Tumorigenic Agent

Oral, rat
LDsg: 200 ng/kg

Concern

Tumorigen

Irritant
Inhalation

Inhalation
Powder 18 ¥laammable

Fire Risk

Inhalation
Explosion Hazard

Tumorigen
Inhalation

OSHA Regulation

10 ng/ad TLV
(recommended)

10 og/m3 TWA
(recomnended)
1 mg/m3 TWA (dust)

(recommended)

10 ag/md ™A
(recommended)

15 mppef

5 ag(Fe)/md TWA
(recommended)

2500 ug(F)/ud ™A

{CAS No.}

{10101-41-4)
[7778-18-9)
gypsum
[14798-04-0)
anhydrite
{23296-15-3}
precipitated

[1327-36-2]

{ 7640-50-8)

(112-62-9)

(7782-42-5)

(1309-37-1]

(15096-52-3]

(Continued)
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Fillers

INORGANIC EXTENDERS
(Continued)

Lead, powder [Pb]

Lead oxide [PbO])

Lithium aluainum silicate
Lithopone {72X BaS04 + 28X
ZnS]

Magnesium carbonate,
precipitated [MgCO3}

Magnesium hydroxide

Magnesium oxide

Magnesium silicate,
precipitated
{3MgS103°5H0]

Magnetite [Ferrous-ferric
Oxide], [See Iron Oxide)

Mica [Potassium Aluminum
Silicate]

Molybdenum disulfide

Nepheline
[(Na,K)(AL,51)204]

TABLE C-8 (Continued)

Toxicity

Toxic
Intraperitoneal, rat
LDy ,:1000 mg/kg

Toxic
Intraperitoneal, rat
LDpo:430 mg/kg

See Barium Sulfate and Zinc
Sulfide

Nontoxic
Oral, humans
LDy, : 5000 ng/kg

Toxic

Inhalation, humans

TCpo: 400 mg/u3

Toxic Effect: Unspecified

Toxic
Skin, humans
300 ug/3p

Toxic Effect: Mild Irritation

Concern

Ingestion
Inhalation

Inhalation
Primary Irritant
Tumorigen
Mutagen

Inhalation
Ingestion

Inhalation
Tumorigen

Inhalation
Primary Irritant

Inhalation
Irritant

Inhalation

OSHA Regulation [CAS No.}
200 ug/m3d TWA 17439-92-1)
50 ug(Pb)/m3 TWA {1317-36-8)
2 mg(Al)/ud TWA [1302-66-5)
(recommended)
[1345-05-7)
[8006-32-4])
[546~93~0]
[1309-42-8)
15 mg/m3 TA [1309-48~4)
[1343-90-4)
20 mppcf {1327-44-2)
{1200-26-2]
10 ng/a3 WA [1317-33-5])
(recommended)

[14797-52-5}

(Continued)
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Fillers

INORGANIC EXTENDERS
(Continued)

Nickel, powder [Ni]

Perlite [See Silica)

Punice [67-75Z S105 + 10-202
Al704]

Pyrophyllite
[A125140)0(0H)]

Rottenstone

Silica
Amorphous, fumed
Amorphous, fused

Diatomaceous earth

Quartz

Amorphous, hydrated [HiSil})

Silicon carbide [S1C]}

Slate flour

TABLE C-8 (Continued)

Toxicity Concern
Intravenous, mouse Plammable
LDp,: 50 mg/kg Positive Animal

Carcinogen
Toxic Inhalation
Oral, rat (Silicosis)

LDsq: 3160 mg/kg

Intraperitoneal, rat
LD,: 50 mg/kg

Intraperitoneal, rat
LD ,:400 mg/kg

Intraperftoneal, rat Tumorfigen
TDyo: 45 mg/kg

Toxic Effect: Carcinogen

Inhalation

OSHA Regulation

1.0 mg/n3 ™A
(skin)

30 mppcf

80 mg/m3 VA

80 ng/ad/2s10,
8 mg/m3/15102

1.5 mg/m3 (respira-
ble) (recommended)

10 ug/n3/ 2510542
(respirable) or
30 ng/m3 VA
(recommended)

80 ng/u3/18102

10 ng/a3 WA
20 mg/a3 STEL
(recommended)

[CAS No.])

{7440-02-0]

[12269-78-2}

[7631-86-9)

[7631-86-9]

{60676-86-0)

(60676-86-0) .

[14808-60-7]

[7631-86-9]

(409-21-2)

(Continued)
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Fillers

INORGANIC EXTENDERS
(Continued)

Sodium aluminum hydroxy-
carbonate [Dawsonite]

Sodium aluminosilicate

Sodium aluminum fluoride

Steel, stainless
Talc

[magnesium silicate]}
(Mg35140; o(0H)2]
Canadian

Titanium dioxide, rutile,
anatase

Zinc, powder

Zinc oxide [ZnO]

Zinc sulfide {ZnS)

Zirconia [Z2r03]

Zirconium silicate

TABLE C-8 (Continued)

Toxicity

Low

Oral, rat
LDsq: 200 mg/kg

Moderate
Skin, humaas
300 ug/3D-I
Toxic Effect:

Nontoxic
Skin, humans
300 ug/3D

Toxic Effects Mild Irritatfon

Low

Skin, humans
300 ug/3D
Toxic Effect:

Nontoxic
Oral, rat
TD1,: 6846 mg/kg

Moderate

Toxic

Mild Icritation

Mild Icritation

Concern

Inhalation
Primary Irritant

Primary Ircitant
Tumorigen

Pire Risk

Primary Irritant
Inhalation
Mutagean
Teratogen

Hutagen
Teratogen
Primary Irritant

Inhalation

OSHA Regulation

2500 ug(F)/md TWA
2 appcf TWA (non-

fibrous)

15 mg/ad TWA

5 mg/n3 TWA

5 mg/m3 TWA

5 mg(Zr)/m3 VA

[CAS No.)

[1344-00-9)
{15096~52-3}
(14807-96-6]
{1317-70-0]
[13463-67-3)
[7440-66-6)

[1314-13-2}

(12402-34-5}

(14940-68-2)

(Continued)‘
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Fillers
ORGANIC EXTENDERS
NATURAL
Bagasse [From Sugar Cane}
Bark, ground

Carbon black

Cherrystone flour

Carbon hollow spheres [See Fly
Ash])

Casein
Coconut-shell flour
Coffee, ground
Cellulose, hydrated
Cellulose, oxidized
Cork dust

Fly Ash [C], [Soot]}

Gilsonite

Keratin [ground feathers])

Lignin, processed
Peanut shells, ground

Pecan shell flour

TABLE C-8 (Continued)

Toxicity

Toxic

Intravenous, mouse
LDsq: 440 mg/kg

Nontoxic

Noantoxic

Moderate

Intravenous, mouse
LDs5g: 45 mg/kg

Concern OSHA Regulation

Inhalation

3.5 mg/m3 TWA

Combustible

Combustible

Inhalation

Irritant to Skin and
Eyes

Skin Sensitizer
Suspected Carcinogen

Mutagen

[cas No.]

[1333-86-4]
[7440-44-0]

(61789-98-8]

{12002-43-6)

(9008-18-8]

{9005-53~2)

(Continued)



TABLE C-8 (Continued)

Fillers Toxicity Concern OSHA Regulation [CAS No.}

NATURAL EXTENDERS (Continued)

Petroleum coke [64743-05-1} .
Rice hull ash

Rubber, natural [Gutta Percha) Nontoxic

! Saw dust
Soybean meal
4
Starch skin, humans 10 og/m3 VA (9005-25-8)
: . 300 ug/3D (recommended)
Toxic Effect: Mild Irritation

: Walnut-ghell flour

SYNTHETIC EXTENDERS

~!

[#))

) Acrylic

Cellophane Impregnation, rat [9005-81-6)

: TDo: 18 mg/kg
) Toxic Effect: Tumorigen
. Phenol-Formaldehyde [9003-35-4)
! Polyfluoroethylene See Organic Fibers
! B
; Polyethylene Impregnation, rat Postive Animal {9002-88-4)
, TDo: 33 wglks Carcinogen :
:f Toxic Effect: Tumorigen
i Polystyrene Inhalation, mouse Tumorigen . {9003-53-6}
: LDsg: 120 mg/m3/104 Positive Animal
‘ Carcinogen
{
: LINORGANIC FIBERS
|
! Alumina (ceramic) [Al;03]) See Inorganic Extenders
) Aluminum {Al) See Inorganic Extenders

(Continued)
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Fillers .
INORGANIC PIBERS (Contiaued)
Aluminum nitride
Aluninun oxide [Al;03)
Aluminum eflicate

[A1503-510,]

Asbestos

Amosite

Chrysotile
Crocidolite
Other forms

Beryllia (ceramic)

Beryllium

Beryllium carbide [Be,C])
Beryllium oxide

Boron

Boron carbide [B4C)
Boron nitride [BN]

Boron tungsten filament

TABLE €-8 (Continued)

Toxicity

See Inorganic Extenders
Intrapleural, rat
TDy,o: 90 wg/kg

Toxic Effect: Tumorigen
Toxic

Intrapleural, rat
TDy,:100 mg/kg

Toxic

Toxic

Toxic

Toxic

See Inorgaunic Extenders
(Beryllium Oxide)

Inhalation, humans

TCy,0: 300 mg/m3

Toxic Effect: Metabolism and
Nutrition, Pulmonary System
Toxic

See Inorganic Extenders

Oral, mouse
LD50: 2000 mg/kg

Low

Concern

Inhalation
Tumorigen

Carcinogen
Inhalation
Inhalation

Inhalation

Inhalation

Ingestion
Inhalation
Mutagen
Tumorigen

Inhalation

Inhalation

OSHA Regulation

[CAS No.})

2 fibers/cu3 TVA

10 fibers/ca3
Ceiling

0.5 fibers > 5 um/cc
2 fibers > 5 um/cc
0.2 fibers > 5 um/cc

2 fibers > 5 um/ce

2 ug/a3 ™A

5 mg/m3_Ceiling
25 ug/w3/30 Min./
8 Hr. Peak

(1302-76-7)
{1332-21-4]

[1343-90-4]

[12172-73-5]
[12001-29-5}

{12001-28-4)

(7440-41-7]

(7440-42-8)

(Continued)
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Fillers
INORGANIC FIBERS {(Continued)

Calcium sulfate [Franklin
fiber])

Carbon

Carbon-diamond

.Chromium

Copper
Fybex [See Potassium titanate]

Glass

Graphite

Hafia (ceramic) [HfO7)
Iron
Iron-nickel

Magnesia [MgO]

Magnesiua

Molybdenum

Nickel

TABLE C-8

Toxicity

See Inorganic Extenders

Toxic

Intravenous, rat

TDLo: 260 ug/kg/6W

Toxic Effect: Tumorigen

See Inorganic Extenders

Inhalatton, humans
LCLo: 300 ug/m3/10Y

See Inorganic Extenders

See Inorganic Extenders
(Magnesium Oxide)

Oral, dog
LDp,:230 mg/kg

Nontoxic
Intraperitoneal, rat
LD : 114 ng/kg

Toxic
Oral, guinea plg
LDp,: 5 mg/kg

(Continued)

Concern

Inhalation
Suspected Carcinogen

Inhalation (Fibrosis)

Fire Risk

Inhalation
Positive Anlmal
Carcinogen

OSHA Regulation

1 mg/n3d ™A

5 mg/ad TWA
(recommended)

10 ng/ad THA
(recommended)

10 mg/w3 TLV
(recommended)

1 ag/m3 TWA (skin)

[CAS No.]

(7440-47-3}

[14808-60-7)

{7439-95-4)

{7439-98-7)

{ 7440-02~0)

(Continued)
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Fillers
INORGANIC FIBERS (Continued)

Sapphire [See Aluminum Oxide]

‘Processed mineral fiber

Potassium titanate [Fybex])
[K20° (T103), o=4-7}

Quartz (ceramic)

Silica

Silicon carbide {Silag}
Silicon nitride

Sodium aluminum hydroxycar-
bonate {Dawsonite]

Steel

Tantalum

Thoria (ceramic) [ThO,]

Titanium

Tungsten

Tungsten monocarbide

Wollastonite [CaS103)

TABLE C-8 (Continued)

Toxicity

See Inorganic Extenders
(Silica)

See Inorganic Extenders
(Silica)

See Inorganic Extenders

See Inorganic Extenders

Toxic

Impregnation, mouse
TDpo: 3760 mg/kg

Toxic Effect: Tumorigen

Intramuscular, mouse
TDLo: 400 mg/kg

Toxic Effect: Tumorigen
Low

Low

Intraperitoneal, rat
LDgqo: 5000 mg/kg

Nontoxic

Councern

Inhalation
Fire Risk

Fire Risk

Flammable

Irritant Dust

OSHA Regulation

10 ng/m3
(recommended)

5 mg/m3 ™A

0.1 ng/m3 TWA
(skin) (recommended)

5 mg(W)/m3 T™vA
(recommended)

10 mg/m3 TwA

[CAS No.)

[7440-25-7})

[1314-20-1])

[ 7440-33~7}

{13983-17-0)

(Continued)



TABLE C-8 (Continued)

B TR S W DT P U

Fillers Toxielity ' Concern OSHA Regulation CAS No.
INORGANIC FIBERS (Continued)
Zirconia [Zr0,) See Inorganic Extenders
erc?n [66% Zr0y + 33X See Inorganic Exteanders ' [14940-68-2})
510,

ORGANIC FPIBERS
NATURAL

Abaca [Manila hemp}

) Broomroot
; a~Cellulose {[Paper pulp} s 10 ugan ™A {9004-34-6)
(recommended)
Coir
~J
\ ;j Corn cobs and stalks
Cotton flock Inhalation, humans Inhalation 1 ng/a3 ™A
TC1,: 10,000 mg/m3/10¢ Flanmable
Toxic Effect: Pulamonary
Ircitation
Cotton linters Moderate . Inhalation 1 mg/u3 WA
= See Cotton flock Flammable
Cottonseed hulls
Crin vegetal
Flax [Bast fibers] Combustible .
. Hemp Combustible
Henequen Combustible
Istle [Tampico] :
' Jute [Bast Eibers) Combustible

(Continued)



aLL

Fillers

NATURAL FIBERS (Continued)

Kapok
Pala
Palmyra

Paper

Plassava
Ramie {Hemp]
Raffia

Sisal

Sunn

Wood flour [Wood flock]

Wood cellulose [Paper pulp)

[See -Cellulose]
Wool

SYNTHETIC FIBERS
Actylie

Aramid

Carbon

Fluorocarbon (PTFE)

TABLE C-8 (Continued)

Toxicity

Moderate

Impregnation, rat
TD(: 80 mg/kg
Toxic Effect: Tumorigen

Concern

Combustible

Combustible

Combustible

Inhalation

Combustible

Combustible

Combustible

Combustible

Positive Animal
Carcinogen

OSHA Regulation [CAS No.]

10 ng/m3 VA
(recommended)

1 mg/w3 TWA (hard-
woods )

5 mg/n3 TWA (soft-
woods) (recommended)

See above

{9003-01-4}

{9002-84-0)

(Continued)
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Fillers

SYNTHETIC FIBERS (Continued)

Nyloan

Polyacrylonitrile [Dynel},
[Orlon]

Polyester

Polypropylene

Polyvinyl alcohol

Polyvinyl chloride

Rayon

TABLE C~8 (Continued)

Toxicity

Impregnation, rat
TDLo: 116 mg/kg
Toxic Effect: Tumorigen

Subcutaneous, rat
TDp4: 2500 mg/kg
Toxic Effect: Carcinogen

Nontoxic

Concern

Positive Animal
Carcinogen

Suspected Human
Carcinogen

OSHA Regulation

[CAS No.)

19003-56-9]
(9003-00-3)
[9003-54-7)

(25038-59-4]

[9003-07-0]

[9002-89-5)

[9002-86-2)
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Flame Retardaant
INORGANICS

Alumina trihydrate

Ammonium bromide

Ammonium fluoroborate

Ammonium orthophosphate
{Ammonium phosphate, dibasic]

Ammonium pentaborate

Ammonium polyphosphate

Ammonium sulfamate

Antimony pentoxide

Antimony trioxide

Barium metaborate

Borax

Boric Acid

Diammonium phosphate [See
Ammonium Orthophosphate)

Disodium octaborate

TABLE C-9.

Toxicity

Intraperitoneal, rat
LDy ,: 80 mg/kg

Moderately Toxic

Low

Moderate
Oral, rat
LDs5q: 1600 ng/kg

Toxice
Intraperitoneal, rat
LDy ,: 4000 ng/kg

Toxic
Intraperitoneal, rat
LDsq: 3250 wg/kg

Moderate
Oral, rat
LDsg: 5330 mg/kg

Oral, human
LDy, : 200 mg/kg

Oral, guinea pig
LDgq: 5300 mg/kg

FLAME RETARDANTS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Concern

Mutagen

Ingestion
Inhalation
Mutagen

Toxic Fumes When
Reated

Inhalation
Skin Contact

Ingestion
Can be Explosgive

Inhalation
Oxidizer
Moderate Fire Risk

May Cause Dermatitis
Inhalation
Mutagen

Ingestion

Primary Irritant

OSHA Regulation

[CAS No.})

2 mg(Al)/a3 TWA
(recommended)

2.5 pg(?)/n3 THA

15 mg/w3 TWA
(recommended)

500 ug(Sb)/m3 TWA

500 ug(Sb)/m3 ™A

S mg/m3 TWA (skin)
(recommended)

{21645-51-2)

[12124-97-9)

(13826-83-0)

(7783-28-0)

{7773-06-0)

[1314-60-9}

[1309-64-4}

{27043-84-11

[1303-96-4)

[10043-35-3}

112008-41-2})

(Continued)
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Flame Retardant
INORGANICS (Continued)

Ferrocene

Magnesium sulfate heptahydrate

Molybdates
Molybdenum oxide
Molybdenum complex

Monoammonium phosphate
fAmmonium phosphate, monobasic)

Multi-metal complex.

Red phosphorus

Sodium antimonate

Zinc borate

{Zinc oxide + Boric oxide)

CHLORINATED COMPOUNDS

Chlorinated hydrocarbons

Chlorinated paraffins

Dechlorane Plus

TABLE C-9 (Continued)

Toxicity

Oral, rat
LDs5g: 1320 mg/kg

Low
Intraperitoneal, rat
Mutation: 450 mg/kg

Toxic

Low

Toxic

Low

Low

Skin, rat

100 mg/24H

Toxic Effect: Mild
Irritation :

Oral, rat

TDy,: 46 mg/kg

Toxic Effect: Reproduc-
tive, Developmental

Concern OSHA Regulation

[CAS No.]

Toxic Fumes When 10 mg/a3 VA
Heated (recommended)
Equivocal Tumorigenic

Agent

Mutagen .

Toxic Fumes When
Heated

May React
Spontaneously
Ingestion 0.5 mg(Sb)/n3 TWA
Inhalation

Mutagen

Primary Irritant

Positive Animal
Carcinogen
Suspected Human
Carcinogen

{102-554-5)

Honohydrafe
{14567-64-7)

[1313-29-7]

17722-76-1}

{15593-75-6])
[11112-10~0)

{13701-59-2)
{14720-55-9]
(12513-27-8)

{63449-39-8}

(13560-89-9]

(Continued)
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Flame Betardant

CHLORINATED COMPOUNDS
(Continued)

Dispersions (Chlorinated
Organics)

Methyl pentachlorostearate

Trichloroethylene

BROMINATED COMPOUNDS

1,2-B18(2, 4,6-tribromophenoxy)-
ethane

Bis(2, 4, 6-tribromophenyl )-
carbonate
1,2-Bis(tetrabromophthalimido)-
ethane

Brominated organics

Decabromobiphenyl

Decabromodiphenyl oxide
[Decabromodiphenyl ether]

1-(1, 2-Dibromoethyl)-
3, 4-dibromocyclohexane

Hexabromobenzene

Hexabromocyclodecane

Octabromodiphenyl oxide

TABLE C-9 (Continued)

Toxicity

Toxic

Eye, humans
5 ppm

Toxic Effect:

Nontoxic
Oral, rat
LDg5g:>10 g/kg

Oral, rat
TDL,:100 mg/kg
Toxic Bffect:
tive, Fertilicy

Oral, rat
LD5g: >4 gm/kg

Irritation

Reproduc-

Concern OSHA Regulation

{CAS No.]

Positive Animal 100 ppan TWA
Carcinogen 200 ppa Ceiling
Inhalation 300 ppm/5 Min./2 Hr.
Skin and Eye Peak

Irritant

Toxic Fumes Formed on

Heating

Tumorigen
Teratogen

Liver and Kiduey
Injury

179-01-6)

(67990-32-3}

(37853-59-1}

(32588-76-4)

[1163-19-5]

[3322-93-8}
(87-82-1}

(25637-99-4]

(Continued)



LLL

Flame Retardant

BROMINATED COMPOUNDS
(Continued)

Pentabromodiphenyl oxide

Pentabromoethylbenzene

Pentabromotoluene
Tetrabromoxylene

MIXED HALOGEN COMPOUNDS

Brominated organics
Pentabromochlorocyclohexane

MIXED HALOGEN/PHOSPHORUS
COMPOUNDS

Chlorinated mixed phosphate

Chlorinated organic phosphonate

Bis(2~chloroethyl)2-chloroethyl

phosphonate

Ethylene bis(tris(2-cyanoethyl)

phosphonium)broaide

Chlorinated polyphosphate

Halogenated organic diphosphate

(chloroneopentyl type)

Halogenated phosphorus compound

Halogenated organic polyphos-
phonate [Chloroethyl phos-
phonate (polymeric)]

Phosphonated chloroepoxy

Phosphonium bromides
[bisphosphonium compounds)

TABLE C-9 (Continued)

Toxicity Concern OSHA Regulation [CAS No.]
[32534-81-9)
[85-22-3)

{32534-81-9}
(87-83-2)

(23488-36-2]

[25495-99-2]

Oral, rat {10310-38-0)
LDgq: 10 gn/kg

(Continued)
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Flame Retardant

MIXED HALOGEN/PHOSPHORUS

COMPOUNDS (Continued)

3, 9-Tribromoneopentoxy-~2, 4, 8, -
10-tetra- oxa-3,9-diphospha-
spiro(5, 5)-undecane-3, 9-dioxide

Tris(2-chloroethyl)phosphate

Tris(l-chloro-2-propyl)-
phosphate

Tris(l, 3~dichloro-2~propyl)-
phoaphate

PHOSPHORUS COMPOUNDS

Bis(5, 5~dimethyl-2-thiono-1, 3, -
2-dloxaphosphorgnany1)oxlde

t-Butyl phenyl diphenyl
phosphate

Cresyl diphenyl phosphate

Diamyl amyl phosphonate
Dimethyl methylphosphonate

2-Ethylhexyl diphenyl phosphate
{octyl diphenyl phosphate]

Isopropyl tri(dfoctyl
phosphate) titanate

Isopropyl tri(dioctyl
pyrophosphate)titanate

Isodecyl diphenyl phosphate

TABLE C-9 (Continued)

Toxicity

Intraperitoneal, rat
LD5g: 250 ng/kg

Intravenous, mouse
LDgq: 56 mg/kg

Oral, rat
TDp,: 3600 mg/kg

Toxic Effect: Reproduc-
tive, Fertility, Eambryo-

toxicity

Intravenous, mouse
LDL,:100 mg/kg

Oral, rat
LDg5q: 6400 mg/kg

Intravenous, rabbit
LDp,:272 mg/kg

Concern OSHA Regulation

Suspected Carcinogen
Tumorigen

Primary Irritant
Inhalation

Mutagen -
Teratogen

Ingestion

[CAS No.]

[115-96-8})

(13674-84-5)

(13674-87-8) .

1981-40-8)
[56803-37-3}

{26444-49-5]

(756-79-6]

(1241-94-7)

[29761~21-5]

(Continued)
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TABLE C-9 (Continued)

i Flame Retardant : Toxicity Concern OSHA Regulation [CAS No.]

PHOSPHORUS COMPOUNDS
(Continued)

Isopropylphenyl dipheayl ‘ [26967-76-0)
phosphate

Phenyl phosphonates

i Phenyl pho'sphonste from
: sulfoanyl-bisphenol

Phosphine oxtdes

. Octyl diphenyl phosphate ° Skin Contact {115-88-8])
Inhalation

Phosphonate esters
(Cyclic phosphonate)

~J Red phosphorus treated with
~ caprolactanm
O
Tributoxyethyl phosphate May be Toxic - Heating Release {78-51-3})
Oral, guinea pig Toxic Fuaes
LDgq: 3000 mg/kg
Tributyl phosphate Toxic Ingestion 5 ng/-3 TWA {126-73-8} ’
Oral, rat Inhalation
LDs5g: 3000 mg/kg : Skin Irritant
Toxic Fumes When
Heated
Tricresyl phosphate Moderately Toxic Ingestion Ortho ~ 0.1 mglm3 {1330-78-5)
Oral, rat Skin Absorption ™A Ortho [78-30-8]
LDy ,:4680 mg/kg Primary Iccitant
Tumorigen

Tricresyl phosphate dispersions [See Tricresyl phosphate]

Triethyl phosphate Oral, rat Mutagen [78-40-0]
LDy ,: 1600 mg/kg May Cause Nerve
Damage

Slight Irritant

Triisopropyl phenyl phosphate

(Continued)
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TABLE C-9 (Continued)

Flame Retardant Toxicity
PHOSPHORUS COMPOUNDS
(Continued)
Trioctyl phosphate Low
Oral, rat
LDs5g:37 gm/kg
Triphenyl phosphate Toxic

Oral, rat
LDy, : 3000 ng/kg

Triphenyl phosphine oxide

Trixyleayl phosphate
[Tri(dimethylphenyl) phosphate]

REACTIVE ORGANICS

Alkoxide adducts of TBPA

Allyl ether of pentabromophenol
Allyl ether of TBBPA

Bis(dibromopropyl ether) of
TBBPA

Bis(2-chloroethyl) vinyl
phosphonate

Bis(methyl ether) of TBBPA
Bromine—phosphorus polyol

3-Bromo-2, 2-bis(bromomethyl)
propanocl

Bis(chloreado)cyclooctadiene

Bis(chlorendo)furan
Chlorendic acid [hexachloro- Oral, rat
endomethylene-tetrahydro- LDs50:1770 mg/kg

phthalic acid}, [HET Acid)

Concern OSHA Regulation
Inhalation "3 mg/m3 ™A
Ingestion
Eye Contact
Tumorigen

[CAS No.]

[1806-54~8]
[(78-42-2)

[115-86-61

{25155-23~1}

{1522-92~5]

[115-28-6)

(Continued)
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TABLE C-9 (Continued)

Flame Retardant Toxicity

REACTIVE ORGANICS
(Continued)

Chlorendic anhydride{hexa-
chloroendomethylene-tetra~-
hydrophthalic anhydride]) [HET
Anhydride}
Chlorine—containing polyol

Diacrylate of ethylene oxide
adduct of TBBPA

trans-2, 3-Dibromo~2~butene-

1,4-d1ol
Dibromoneopentyl glycol Oral, rat

LDs5q: 3458 ug/kg
Dibromophenol Oral, mouse

LDs50: 282 mg/kg
Dibromopropanol Intraperitoneal, mouse

LD 43125 mg/kg
Dibromopropyl acrylate
0, 0-Diethyl-1,N,N-bis—
(2-hydroxyethyl) aminomethyl
phosphonate .

Di(polyoxyethylene) hydromethyl
phosphonate

Ethylene oxide adduct of TBBPA

Epibromohydrin Intraperitoneal, mouse
LDs5g: 30 mg/kg

Hexabromobutene

Hexachlorocyclopentadiene Oral, rat

LDsg: 115 og/kg

Concern QOSHA Regulation JCAS No.]
Eye Irritant [115-27-5)
[3234-02-4]
{3296-90-0]
[615-58-7]
Tumorigen {96-13-9]
Mutagen
{3066~-70-4}
Mutagen {3132-64-7])
Tumorigen 10 ppb TWA {77-47-4}
Teratogen (recommended)
Primary Ircitant
Ingestion
Inhalation

Skin Absorption

(Continued)
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Flame Retardant

REACTIVE ORGANICS
{Continued)

Oligomeric phosphate esters
Oligomeric phosphite
Pentabromophenol

Phosphorus—containing polyols

[diol from propylene oxide and

dibutyl acid pyrophosphate],
[high functionality polyol]

Tetrabromobisphenol A [TBBPA)

Tetrabromophthalic anhydride
[TBPA)

Tetrabromovinyl cyclohexene

Tetrachlorophthalic anhydride
[C¢C14(C0)20)

Tetrakis(hydroxymethyl)—-
phosphonium sulfate

Tribromoneopentyl alcohol
Tribromophenol [Bromolj},
[CeHaBr30H])
Tris(dipropylene glycol)
phosphate

Vinyl bromide {CHyCHBr])

TABLE C-9 (Continued)

Toxicity

Intraperitonal, mouse
LDy,: 250 mg/kg

Slight

Oral, rat

TD:70 go/kg

Toxic Effect: Reproduc-
tive, Paternal

May be Toxic
Oral, rat
LDs50: 200 mg/kg

Moderate
Oral, rat
LDgqg: 500 mg/kg

Concern

Skin Contact
Ingestion
Inhalation
Mutagen

Inhalation
Tumorigen
Mutagen
Indefinite Animal
Carcinogen

Eye Ircitant

OSHA Regulation ‘

S_mg/n3 TWA
(recommended)

1 ppm TWA
(recommended)

[CAS No.}

[608-71-9])

179-94-7}

[632-79-1)

[117-08-8]

(118-79-6}

(593-60-2)

e e
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TABLE C-10.

TOXICOLOGICAL AND

Chenical
ORGANIC INITIATORS
ALKYL PEROXIDES

a,a, Bta(t-butylperoxy)
ditsopropylbenzene

Bis(p—umethoxybenzoyl peroxide)
t~Butyl cumyl peroxide

Di-t-butyl peroxide

Dicumyl peroxide ([Bis(a,a-
dimethylbenzyl)peroxide]

2, 5-Dimethyl-2, 5-bis(t-butyl-
peroxyhexane

2, 5-Dimethyl-2, 5-bis(t-butyl-
peroxyYhexene-3

Hydroxyheptyl peroxide
Octyl peroxide [caprylyl
peroxide)

DIACETYL PEROXIDES

Acetyl Peroxide

Acetyl benzoyl peroxide

FREE RADICAL INITIATORS AND RELATED COMPOUNDS

Toxicity

Eye, rabbit
500 mg/244
Toxic Effecta: HMild
Irrication

Oral, rat
LDsq: 4100 mg/kg

Moderately Toxic

Eye, rabbit

60 mg/IM

Toxic Effect: Severe
Ircitation

Moderately Toxic

Concern

Tumorigen
Primary Irritant
Pire Risk

Inhalation
Oxidizer
Ignition Source
Irritant

Irritant

Strong Oxidizer
May Ignite
Organics

Fire Risk
Strong Oxidizer

Reactive

Fire Risk
Strong Oxidizer
Iccitant
Tumorigen

Ingestion
Ircitant
Explosive

WORKER EXPOSURE CONCERNS

OSHA Regulation

JCAS No.]

{110-05-4)

wrf
{110~22-~5)

[644-31-5}

(Continued)
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Chemical
DIACETYL PEROXIDES (Coatinued)

Benzoyl peroxide (various
forms)

Bis(4-t-butyl benzoyl peroxide)
Bia(-o-bromobenzoyl peroxide)
Bis(-wm-bromobeazoyl peroxide)
Bis(p-bromobenzoyl peroxide)
Bis(p-methoxy benzoyl peroxide)

Di~p-chlorobenzoyl peroxide

Decanoyl peroxide

Dichlorobenzoyl peroxfde (o and
p)

Di-2,4-dichlorobenzoyl peroxide
(in various mixtures)

Diisononanoyl peroxide

Lauroyl peroxide [Didodecanoyl
Peroxide}

Pelargonyl peroxide
Propionyl peroxide

DIBASIC ACID PEROXIDES

Succinic Acid Peroxide

TABLE C-10

Toxicity

Eye, rabbit
500 mg/24H
Toxic Effect: Severe
Irritation

Intraperitoneal,
mouse
LD : 500 mg/kg

Intraperitoneal,
mouse
LDy, : 500 mg/kg

Intraperitoneal,
mouse
LDy ,:512 mg/kg

Toxic

Subcutaneous, mouse
TD4: 185 mg/kg/464
Toxic Effect: Equi-
vocal Tumorigenic
Agent

Inhalation, rat
LCo: 100 ppm

(Continued)

Concern

‘Allergen
Irritant
Explosive
Tumorigen

Fire Risk
Strong Oxidizer
Explosive

Oxidizing Agent
Fire Risk

Tumorigen

Primary Irritant

Ingestion
Inhalation
Explosive

Skin Irritaat
Fire Risk

OSHA Regulation

[CAS No.}

5 mg/ad TWA

[94-36-0]

;e
WJ l§ d
l80]43§ i

5,
b

f
[ )

. [105-74-8]

[3248-28-0})

(Continued)
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Cheaical
HYDROPEROXIDES

Acetyl acetone peroxide {2,4-
pentanedione peroxide]

t-Amyl hydroperoxide

t-Butyl hydroperoxide

t-Butyl hydroxyethyl peroxide

Cumene hydroperoxide [a,a-di-
methylbenzylhydroperoxide]

Cyclohexanone peroxide

Diisopropylbenzene
hydroperoxide

2,5-Dimethylhexane-2, 5-dihydro-
peroxide

p-Henthane hydroperoxide
Methyl ethyl ketone peroxide

1,1,3,3-Tetramethylbutyl-2-
hydroperoxide

TABLE C-10 (Continued)

Toxicity

Moderately Toxic
Skin, rabbit

500 mg/24H

Toxic Bffect: Severe
Icritation

Toxic
Inhalation, rat
LCsq: 220 ppm/4H
Toxic Bffect:
Pulmonary System

Eye, rabbit

80 mg/IM

Toxic Effect: Severe
Irritation

Unknown, mouse
TDy:391 wg/kg

Toxic Effect: Equi-
vocal Tumorigenic

Agent

Unknown, mouse
TDy,: 620 mg/kg

Oral, mouse
LDs5q: 470 mg/kg

Concern OSHA Regulation

[CAS No.]

Mutagen
Primary Irritant

Tumor igen
Mutagen

Primary Irritant
Inhalation

Skin Absorption

Fire Risk
Strong Oxidizer
Primary Irritant

Skin Irritant
Inhalation

Tumorigen 200 ppd
Primary Irritant

Fire Risk

Stroag Oxidizer

(37187-22-7)

[75-91-2)

(80-15-9}

(78-18-2]
112262-58-7}

[26762-93-6]

None
[80-47-7])

[1338-23-4}

[5809-08-5)

(Continued)
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TABLE C-10 (Continued)

Chemical Toxicity Concern OSHA Regulation
PEROXYCARBONATES

Bis(4-t-butylcyclohexyl)peroxy-
dicarbonate

oo-t-Butyl-o-isopropyl mono-
peroxycarbonate

oo-t-Butyl-o-2(ethylhexyl)mono-
peroxycarbonate

Di(sec-butyl)peroxydicarbonate

Di(2-ethylhexyl)peroxydicar- Oral, rat
bonate LD50:1020 ag/kg

Diisopropyl peroxydicarbonate Eye, rabbit Primary Irritant
500 mg
Toxic Effect: Severe
Irritation
Oral, rat
LDgq: 2140 mg/kg
Di(2-phenoxyethyl)peroxydi-

carbonate
Di(n-propyl)peroxydicarbonate Oral, rat

LDgg: 3400 mg/kg
PEROXYESTERS

t-Amyl perbenzoate

t-Amyl perneodecanocate

t-Amyl peroxy(2-ethylhexanoate)
t~Amyl peroxypivalate

n-Butyl-4,4-d1i(t-butylperoxy)
valerate

[CAS No.]

{15520-11-3)

[19910-65-7)

[16111-62-9]

(105-64-6)

[16066-38-9)

(Continued)
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Chemical
PEROXYESTERS (Continued)

t-Butyl peroxyacetate

t-Butyl peroxybeazoate

t-Butyl peroxycrotonate
t-Butyl peroxycyclohexane

t-Butyl peroxy(2-ethylhexa-
noate)

t-Butyl peroxyisobutyrate

t-Butyl peroxyisopropyl
carbonate

t-Butyl peroxymaleic acid

t-Butyl peroxy-2-methyl
benzoate

t~Butyl peroxyneodecanoate

t-Butyl peroxyperphthalic acid

t-Butyl peroxypivalate

Butyl peroxy-o-toluate
Cunyl peoxyneodecanoate

Cumyl perpivalate

TABLE C-10 (Continued)

Toxicity Concern
Eye, rabbit Primary Irritant
100 mg/1M

Toxic Effect: Moder-
ate Irrfitation

Oral, mouse

LDsg: 632 mg/kg

Oral, mouse Tumorigen
LDgq: 2500 ag/kg Primary Irritant

Intraperitoneal,
wmouse
LDy ,: 128 wg/kg

Oral, rat
LDgq: 4300 mg/kg

OSHA Regulation

Wl

[614-45-9]

{15042-77-0]

[927-07-1)

(Continued)
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TABLE C-10 (Continued)

Chemical Toxicity

PEROXYESTERS (Continued)

Di(t-amylperoxy )cyclohexane
Di-t-butylperoxyazelate
1,1-Di-t-butylperoxycyclohexane

1,1-Di{(t-butylperoxy)-3, 3,5~
trimethylcyclohexane

Di-t-butyl diperoxyphthalate

2.$-Dluethy1—2,S-bie(benzoyl-
preoxy Yhexane

2,5-Dimethyl-2, 5-bis(2-ethyl-
hexanoylperoxy )hexane

2, 5~-Dimethyl-2, 5-di(t-butyl- Intraperitoneal,
peroxy )hexane mouse
LDy ,: 1700 mg/kg

2, 5-Dimethylhexyl-2, 5-diperoxy-
2-ethylhexoate

Mixed peresters

2,4,4-Trimethylpentyl-2-peroxy-
cyclohexane carboxylate

SULFONYL ACETYL PEROXIDES

Acetyl cyclohexyl sulfonyl
peroxide

TERTIARY ALKYL PERKETALS

2,2-Bis(t-butylperoxy) butane

1,1-Bia(t-butylperoxy)
cyclohexane

Concern

OSHA Regulation

{78-63-7})

{3179-56-4)

(Continued)

[
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TERTIARY ALKYL PERKETALS
(Continued)

1,1-B1s(t-butylperoxy)3,3,5-
trimethylcyclohexane

n-Butyl-4,4-bis(t-butylperoxy)
valerate !

Cyclic peroxyketals

1,1-Di(t-butylperoxy)
cyclohexane

Ethyl-3,3-bis(t-butylperoxy)
butyrate

AZO COMPOUNDS

2,2'-Azobis(2,4-dimethyl-4-
methoxyvaleronitrile)

2,2'-Azobis(2,4-dimethyl-
valeronitrile)

2,2'-Azobis-2-methylbutyro-
nitrile

2,2'-azobis(methylisobutyrate)

2,2'-Azobis(isobutyronitrile)

Azo—cyclohexane carbonitrile
2-t-Butylazo-2-cyanobutane
1-t-Butylazo-1-cyanocyclohexane
2-t-Butylazo-1-cyanocyclohexane

2-t-Butylazo-2—-cyano—4-methoxy-
4-methylpentane

TABLE C-10 (Continued)

Toxicity Concern
Toxic Ingestion
Intraperitoneal,
mouse

LD5q:25 mg/kg

OSHA Regulatfion

[CAS No.)

(78-67-1)

(Continued)
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Chemical

AZO COMPOUNDS (Contiuued)

2-t-Butylazo-2-cyano-4-methyl-
pentane
2-5-Butylazo-2-cyanopropane

2-t-Butylazo-2-methoxy-4-
methylpentane

» —Diphenyl- ~picrylhydrazine

INORGANIC INITIATORS

Ammonium Persulfate

Ferrous Ammonium Sulfate Hexa-
hydrate

Hydrogen Peroxide

Oxygen

Potassium Bisulfate

Potassium Persulfate

TABLE C-10 (Continued)

Toxicity

Intravenous, mouse
LD5(:1800 ug/kg

Oral, rat
LD50:820 mg/kg

Oral, rat
LDs5q:3250 mg/kg

Toxic
Inhalation, mouse
LCy,:227 ppo

Inhalation, humans
TCLo:100 pph/14R
Toxic Effect: Pul-
monary System

Low
Oral, rat
LDg(:2340 mg/kg

Moderately Toxic

Concern

Strong Oxidizer
Fire Risk {n
Contact With
Organics

Icritant

Fire and Explo-
sion Risk
Stroang Oxidizer
Mutagen
Suspected Anfmal
Carcinogen

Mutagen
Highly Flammable

Irritant

Strong Oxidizer
Fire Risk in
Contact with
Organics

OSHA Regulation

2 mg/w? TWA
(recommended)

1 ppm TWA

2 mg/m3 TWA
(recommended)

{CAS No.]

{1898-66-5 )

{7727-54-0)

{7783-85-9]

(7722-84-1}

[7782-44-7}

17646-93-7)

{7727-21-1)

(Continued)
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Chemical

INORGANIC INITIATORS
(Continued)

Sodium Metabisulfite

Sodium Persulfate

PROMOTORS /ACTIVATORS

Alkaline Nitroprusside

Chromate-Arasenious Oxide Mixes

Cobalt Naphthenate

Cobalt Octoate

6X Cobalt Octoate + 14X Potas-
sium Octoate + Triphenyl
Phogphite

Diethyl Aniline

N,N-Dimethylaniline

N,N-Dimethyl-p-toluidine

Ferrous Pyrophosphate

Ferrous Sulfate

Ferrous Sulfide

TABLE C-10 (Continued)

Toxicity

Moderate
Intraperitoneal,
rabbit

LDLo3192 mg/kg

Intraperitoneal,
mouse;
LD50:226 mg/kg

Inhalation, humans
LDy ,:11 mg/kg S5H

Oral, rat
LDs50:3900 mg/kg

May be Toxic
Oral, rat
LD50:782 mg/kg

Toxie
Oral, rat
LDp,: 1410 mg/kg

Low
Oral, rat
LDy ,:1389 mg/kg

Concern OSHA Regulation [CAS No.]
Ingestion ° 5 mg/md TWA [7681-57-4)
(recomnended)
2 mg/ad TWA 17775-27-1)
(recommended)

100 ug(Co)/a’
TWA
{recommended)

Inhalation

Primary Irritaat 5 ppo TWA (skin)
Skin Absorption
Tumorigen

(14402-89~2)

[61789-51-3)

[91-66-7)

[121-69-7}

[7782-63-0]

(Continued)
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TABLE C-10 (Continued)

Chemical Toxicity Concern

PROMOTORS/ACTIVATOR (Continued)

Hydrazine Toxic Tumorigen
Inhalation, rat Mutagen
LC50: 570 ppm/4&H Ingestion
Inhalation

Skin Absorption
Skin and Eye

Irritant
Explosion Hazard
Suspected
Carcinogen
Hydroquinone Toxic Ingestion
Oral, humans Inhalation
LDy 5:29 mg/kg Irritant
Tumorigen
Mutagen
Teratogen
Hydroxylamine Intraperitoneal, Strong Ircitant
mouse Decomposes
LDgg: 59 mg/kg Rapidly at Room
Temperature
Lauryl Mercaptide Inhalation, rat Eye Injury
5.02 ug/njllﬁu Inhalation
Toxic Effect: Muta- Mutagen
gen
2-Hercaptobenzothiazole + Low
Oral, rat
LDs50: 3000 mg/kg
Cupric Chloride Oral, rat Mutagen
LD5g: 140 mg/kg
2,4-Pentanedione [Acetylace- Moderate Fire Risk
tone] Skin, rabbit Primary Irritant
488 mg open
Toxic Effect: Mild
Irritation
Pyrogallol Toxic Primary Irritant
Oral, rat Ingestion
LDsp: 789 mg/kg Skin Absorption
Tumorigen
Mutagen

OSHA Regulation

1 ppn WA (skin)

2 mg/ad ™A

0.5 ppa/15 M
Ceiling
(recommended)

[CAS No.]

(302-01-2)

{123-31-9}

[7803-49-8)

[112-55-0)

{149-30-4)

[1344-67-8}

{123-54-6)

[87-66~1)

(Continued)
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Chemical

PROMOTORS /ACTIVATOR (Coantinued)

Sodiumr Formaldehyde Sulfoxylate

Sodium Hydrosulfite (sodium

dithionite)

Sodium Hyposulfite

Sodium Sulfide

Sodium Thiosulfate

Sugar [dextrose},[glucose]

Thioglycolic Acid

Vanadyl Acetyl Acetone

Versene Iron

INHIBITORS

- Benzaldehyde

TABLE C-10 (Continued)

Toxicity

Probably Toxic
Subcutaneous, wouse
LDp5:3000 mg/kg

Oral, humans
TD:300 wg/kg/7D
Toxic Effect: Pul-
monary System

Oral, humans
T0y,:300 mg/kg/7D

Intraperitoneal, rat
LD50:30 mg/kg

Low

Nountoxic
Oral, rat
LD50:25,800 mg/kg

Toxic
Oral, rat
LD50:250 mg/kg

Moderate
Oral, mouse
LD50:13 mg/kg

Concern

Fire Risk
Strong Reducing
Agent

Mutagen

Fire Risk
Strong Skin
Irritant

Acid Sensitive
(releases H3S)

Up to 0.1 in
Food

Ingestion
Inhalation
Irritant to Skim

Ingestion
Tumorigen
Mutagen

Primary Irritant

OSHA Regulation

1 ppm TWA (skin)
{recommended)

fcas No.}

(149-44-0}
[7775-14-6]
{10102-17-7}

(16721-80-5]

[10102-17-7]

50-99-7}

v

[68-11-1}

{100-52-7)

(Continued)
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Chentcal

INHIBITORS (Continued)

p-Benzoquinone

p—t—-Butyl Catechol

Catechol

Chloroanil

Copper

2,5~Dichlorobenzoquinone

2,6-Dichlorobenzoquinone

Dinitrobenzene

Diphenylamine

2,5-Diphenyl-p-benzoquinone

Ferric Salts

Furfurylidene malononitrile

Hydroquinone [see Promotors/

Activators}

TABLE C-10 (Continued)

Toxicity

Toxic
Oral, rat
LDsq:250 mg/kg

Skin, rabbit

500 mg/24H

Toxic Effect: Severe
Irritation

Oral, rat
LD50:3890 mg/kg

Toxic

Oral, rat

TDo: 1520 pg/kg
Toxic Effect: Repro—
ductive, Developumen—
tal

Oral, tat
LDy 23000 wg/kg

Intravenous, mouse
LD5q: 5600 mg/kg

Concern

Inhalation
Strong Skin
Irritant
Tumorigen
Mutagen
Indefinite
Animal
Carcinogen

Skin Irritant

Toxic Fumes
Inhalation
Ingeation

Flammable in
Powder Fora
Inhalation

OSHA Regulation

0.01 ppm TWA

5 ppm TWA

Dust: 1 mg/md
TWA
(reconmended)

10 mg/a’® THA
20 wg/uwd STEL

[CAS No.)

(106-51-4)

(98-29-3}

{120-80-9])

(7440-50-8 }

(122-39-4)

None

(Continued)
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Chemical

INHIBITORS (Continued)

1,4-Naphthalenediol

Naphthoquinone

Nitrites

p-Nitrotoluene

Oxygen (03)

Phenyl anthraquinone

N-Phenyl-g-naphthylamine

Picric Acid

Primary and Secondary Amines

Pyridine

Pyrogallol [see Promotors/

Activators]
Quinone

Sulfur

Triaitrotoluene

TABLE C-10 (Continued)

Toxicity

Oral, rat
LDp,:100 mg/kg

Toxic
Oral, rat
LDg:190 mg/kg

Oral, rat
LD5g:2144 mg/kg

Oral, mouse
LDs0:1450 mg/kg

Oral, rabbit
LDp,:120 mg/kg

Moderate
Oral, rat
LDs50:891 mg/kg

Eye, humans

8 ppm

Toxic Effect: Irri-
tation

Moderate
Oral, rat
LDy,4:700 mg/kg

Concern

Irritant
Equivocal
Tumorigen

Inhalation
Ingestion
Skin Absorption

Mutagen
Animal
Carcinogen
Tumorigen

Ingestion
Skin Contact
Explosive

Primary Ircitant
Ingestion
Tumorigen
Mutagen

Primary Irritant
Fire Risk
Explosion Risk

Inhalation
Ingestion

OSHA Regulation

5 ppm TWA

0.1 mg/a3 TWA
(skin)

5 ppm TWA

1.5 wg/uw’ TWA
(skin)

[CAS No.]

(571-60-8

[130-15-6)

{99-99-0)
[7782-44-T7)

(135-88-6]

(88-89-1)

(110-86-1)
(87-66-1}
[7706-34-9]

(118-96-7}

Cvop
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Heat Stabilizer
METAL COMPOUNDS
BARIUM

Barfum benzoate
(Ba(cﬂlsoz)z' 2H20]

Barium bis(4-nonylphenoxide)
Barium caprate

Barium caprylate

Barium carbonate [BaCOj3]

Barium 2-ethylhexanoate

Barfum laurate [Ba(CjjH3302)7]

Barium myristate [Ba(Cj4H2702)2}

Barium naphthenate

Barium nonylphenate

Barium oleate

Barium phenate

Barium phenoxide

TABLE C-11.

Toxicity

Toxic
Oral, rat
LD50: 630 mg/kg

HEAT STABILIZERS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Conceran

Ingestion

OSHA Regulation

[CAS No]

500 ug(Ba)l-3
(recommended)

500 ug(Ba)/a3
(recommended)

500 ug(Ba)/m3
(recoamended)

500 ug(Ba)/md
(recommended)

500 ug(Ba)/m3
(recoamended)

500 ug(Ba)/u3
(recommended)

500 ug(Ba)/a3d
(recommended)

500 ug(Ba)/u3
(recommended)

500 ug(Ba)/m3
{recoumended)

500 ug(Ba)/nd
(recommended)

500 ug(Ba)/a3
{recommended)

500 ug(Ba)/u3
(recommended)

500 ug(Ba)/n3
(recommended)

TWA
?HA
TWA
THA

TWA

™A .

TWA

TWA

THA

TWA

TWA

™A

TWA

{41157-58-8)

{513-77-9)

(Continued)
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Heat Stabilizer

BARIUM (Continued)

Barium ricinoleate

Barfum silicate [BaS103]

Barium stearate [Ba(C)gH3502)2]

CADMIUM

Cadnium benzoate
[Cd(C78502)2°2820)

Cadeium caprate

Caduium caprylate

Cadmium 2-ethylhexanoate

Cadmium laurate

Cadnium lauryl mercaptide

Cadmium wmyristate

Cadoium naphthenate

TABLE C-11 (Continued)

Toxicity Concern
Toxic Ingestion
Toxic
Oral, rat

LDsq: 950 mg/kg

.

OSHA Regulation

500 ug(Ba)/m3 WA
{recommended)

500 ug(Ba)/m3 ™A
(recommended)

500 HB(B&)/IJ TWA
(recommended) -

50 ug(Cd)/m3 ™A
200 ug(Cd)/m3 STEL
(recommended)

50 ug(Cd)/n3 TVA
200 ug(cd)/a3 STEL
(recommended)

40 ug(Cd)/u3_TWA
200 ug(Cd)/u3/15
ain. ceiling
(recommended)

50 ug(Cd)/m3_TVA
200 ug(Cd)/a3 STEL
{recommended)

50 ug(Cd)/m3 TWA
200 ug((:d)/n3 STEL
(recoamended)

50 ug(Cd)/m3_TWA
200 ug(Cd)/a3 STEL
{recommended)

50 ug(Cd)/w3 TWA
200 ug(Cd)/m3 STEL
(recommended)

50 ug(Cd)/n3 TWA
200 ug(cd)/m3 STEL
(recoamended)

{CAS No]

(2191-10-8)

[2420-98-6)

(Continued)
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TABLE C-11 (Continued)

Heat Stabilizer Toxicity "Concern
CADMIUM (Continued)

Cadmium oleate

Cadmium phenate

Cadrium phosphite

Cadnium ricinoleate Highly Toxic
{Cd(CH3(CH3)5CHOHCR2CH: CH(CH2)7C03) )

Cadoium stearate Highly Toxic
Oral, rat
LDsq: 1125 mg/kg
CALCIUM

Calcium benzoate
{Ca(C7H507)2°3H20)

Calciun caprate
Calcius 2-ethylhexanoate

Calciun laurate
[Ca(Cy2H3302)2°H20)

Calcium naphthenate
Calcium oleate [Ca(CygH3307)2}

Calciun phenoxide [Ca(OCgHs)p)

OSHA Regulation

50 ug(Cd)/m3 TWA .
200 ug(Cd)/m3 STEL
(recommended)

50 ug(Cd)/n3 TWA
200 ug(cd)/ad STEL
(recommended)

50 ug(Cd)/a3 TMA
200 ug(Cd)/ad STEL
(reconmended)

50 ug(Cd)/a3 WA
200 ug(Cd)/ad STEL
(recommended)

40 ug/ad_ ™A
200 ug/.allS ain.
ceiling

CAS No

12223-93-0]

(Continued)
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Heat Stabilizer
CALCIUM (Continued)

Calcium ricinoleate
[Ca(CH3(CH»)5CHORCH,CHCH(CH,);C02) 21

Calcium stearate [Ca(CygH3502)2])
MAGNESIUM
Magnesium 2-ethylhexanoate

Magnesium laurate
[M3(Cy 2H2302) 2" 2H70)

Maguesium phenoxide

Magnesium salicylate
Mg(C7H503)2° 4H0])

Magnesium stearate
(M2(C1gH3502)2]

MANGANESE

Manganese carbonate [MnCOj3)

Manganese oxide, hydroxide [Mn304]

POTASSIUM

Potassium benzoate
[KC7H502° 3850

Potassfum laurate [KOOCCy;Hj3]

Potassium naphthenate

TABLE C-11 (Continued)

Toxicity

Low Toxicity

Low Toxicity

Nontoxic

Nontoxic

Concern

Inhalation

Inhalation
Ingestion
Primary Ircitant

Primary Irritant

OSHA Regulation [CAS No]
[1592-23-0)
[557-04-0)
s
5 ag(Mn)/ud TLV [598-62-9)
(recommended)
3 mg(Mn)/m3 ™A [1317-35-7]

(vapor) (recommended)

[10124-65-9)

(Continued)
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Heat Stabilizer
PQTASSIUM (Continued)

Potassium oleate [C)7H33CO00K]

Potassium salicylate [RC7H503]}
Potagsium stearate [KC)gH3502)
SODIUM

Sodium benzoate [CgH5COONa]

Sodium borate [Na3B407°10d20)
Sodium carbonate [NaC03)

Sodium laurate

Sodium phosphate [Na3P04°10H0]
Sodium phosphite [2NaHP0O3° 5H30)

Sodium galicylate [HOCgH4COONa]

Sodium etearate [Na0OCC)7H3s5)

STRONTIUM
Strontium 2-ethylhexanocate

Strontfun laurate

TABLE C-11 (Continued)

Toxicity Concern OSHA Regulation
Eye, rabbit Primary Irritant
12 mg/484

Toxic EBffect: Irritation

Nontoxic
Low Mutagen
Oral, rat Teratogen

LDgq: 4100 mg/kg

Low

Low ?
Skin, rat Mutagen

28 mg/248 Primary Irritant

Toxic Effect: Severe

Irritation

Low Mutagen

Oral, rat Teratogen

TDL,:250 mg/kg
Toxic Effect: Reproduc-
tive, Developmental

Intravenous, dogs
LDy,:10 ng/kg

[CAS No)

(143-18-0)

[532-32-1]

[1303-96-4 ] R

[497-19-8)

[629-25-4]

[54-21-7])

(822-16-2]

(Continued)
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Heat Stabilizer
STRONTIUM (Continued)
Strontium naphthenate
Strontium gtearate
ZING
Zinc benzoate [Zn(C7H502)2]
Zinc caprate
Zinc caprylate [Za(CgH)s02)7]
Zinc 2-ethylhexanoate {Zinc octoate]},
{Zn(00CCH(C2H5)C4Hg)2)

Zinc laurate [Zn(Cj H3302)7]

Zinc naphthenate

Zinc octoate [see Zinc caprylate)

Ziac oleate [Zn(claﬂsz()z)zl

Ziac phenate

Zinc stearate [Zn(CygH3507)3}

TABLE C-11 (Continued)

Toxicity Concern

Oral, mouse
LDsq: 2370 wg/kg

Low

Low

Low
Oral, rat
LDgq: 4920 mg/kg

Low Tumorigen
Oral, mouse

TDL,: 1080 gm/kg/1Y

Toxic Bffect: Bquivocal

Tumorigen

Nontoxic
Intratracheal, rat
LDy,:250 mg/kg

OSHA Regulation

10 ng/a3 VA
20 ng/a3 STEL
(recommended)

[CAS Bo)

[557-09-5)

(136-53-8)

[12001-85-3]

(557-07-3]

(557-05-1]

(Continued)



TABLE C-11 (Continued)

Heat Stabilizer Toxicity Concern OSHA Regulation [CAS No}

OTHER METAL STABILIZERS

Alunium stearate [A1(CjgH3507)3) Nontoxic 2 ng(Al)/a3 ™A
(recommended)

Barium cadmium laurate Oral, rat 50 ug((i(l)ltl3 TWA
LD5g:1696 mg/kg 200 ug(cd)/nd STEL
. (recommended)

Barium cadmium stearate 50 ug(Cd)/a3 WA {1191-79-3)
200 ug(Cd)/m3 STEL
I (recommended)

Lithiun stearate [L1C;gH350;]

TIN
Dibutyltin bis(a-butyl maleate) 0.1 mg(Sn)/n3 THA
[ (C4Hg)25n(00CCH: CHCOOC 4Hg) 9] 0.2 mg(sn)/ad STEL
o] (recommended)
o
N Dibutyltin S,S-bis(isooctyl thioglyco- Oral, rat 0.1 mg(Sn)/n3 WA [25168-24-5})
late) [{C4Hg)7Sn(SCH3CO0CgH;7)2], - LD5g: 500 mg/kg 0.2 ng(Sn)/w3 STEL
[Dibutyltin bis(isooctyl mercapto- . (recommended)
acetate)]
Dibutyltin bis(lauryl mercaptide) 0.1 |lg(Sn)I||3 WA [1185-81-5])
((C4Hg)2Sn(SCyoH55)5] 0.2 mg(sn)/a3 sTEL
(recommended) .
Dibutyltin bis(n-octyl maleate) . 0.1 ug(Sn)/n:’ TWA
{(C4Hg)2Sn(0OCCH: CHCOOCgH] 7) 2} 0.2 ag(Sn)/ad STEL
(recommended)
Dibutyltin diacetate Oral, rat Ingestion 0.1 mg(Sn)/n3 WA [1067-33-0)
[(C4Hg)25n(Calix02)7] LDsg: 110 mg/kg 0.2 ug(Sn)/u3 STEL
{recommended)
Dibutyltin dicaprylate [Dibutyltin Oral, rat Primary lIcritant 0.1 ng(Sn)/n:’ TVA [4731-77~5)
dloctoatel} LDgg: 130 mg/kg 0.2 wg(Sn)/u3d STEL
(recommended)

(Continued)



£08

Heat Stabilizer

TIN (Continued)

Dibutyltin dilaurate

[(C4Hg) 2Sn(00CC) {H3) 2],
{Dibutyl tin laurate]}

Dibutyltin laurate-maleate

Dibutyltin maleate

L6(C4Hig) 2Sn00CCH: CHCO0)5)

n=1¢to3

Dibutyltin‘B-nercap:opropionate

Dibutyltin octoate [see Dibutyltin

caprylate}

Dibutyltin succinate

Dibutylein sulfide [(C4Hg)2Sn:S)

Dimethyltin bis(isooctyl mercaptoacetate)

Dimethyltin bis(B-alkanonyl oxyethyl

mercaptide)

Dimethyltin bis(dibutyl dithiocarbamate)

Di-n-octyltin S,S-bis(ilsooctyl
thioglycolate) [Di-n-octyltin S,S-bis-
(1sooctyl mercaptoacetate)}

TABLE C-11

Toxicity

Toxic
Oral, rat
LDgg: 175 ng/kg

Toxic
Intravenous, mouse
LDsg: 56 ng/kg

Intravenous, mouse
LDgg: 100 mg/kg

Toxic
Oral, rat
LDs5g: 145 mg/kg

Intravenous, mouse
LDgq: 180 mg/kg

Oral, rat
LDsq: 1277 mg/kg

(Continued)

Concern

Inhalation
Skin Irritaat

Inhalation

Inhalation

Teratogen

OSHA Regulation

0.1 mg(Sn)/m3 VA
0.2 ug(Sn)/n3 STEL
(recommended)

0.1 wg(Sn)/a3 ™A
0.2 mg(5n)/n3 STEL
(reconmended)

0.1 mg(Sn)/a3 A
0.2 mg(5n)/a3 STEL
{recommended)

0.1 wg(Sn)/m3 TVA
0.2 ag(Sn)/e3 STEL
{recommended)

0.1 wg(sn)/ad TWA
0.2 mg(Sn)/m’ STEL
(recommended)

0.1 mg(Sn)/m3 TVA
0.2 mg(sn)/a3 STEL
(recommended)

0.1 mg(Sn)/=3 VA
0.2 mg(Sn)/a3 STEL
(recomnended)

0.1 wg(Sn)/a3 VA
0.2 ug(Su)/u3 STEL
{recommended)

0.1 mg(Sn)/m3 WA
0.2 ng(Sn)/n3 STEL
(recommended)

0.1 ug(Sn)/n3 TWA
(skin)

[CAS Ho]

(77-58-7)

{15535-69-0}
[32076-99-6]

(78-06-8)
(27380-35-4)

[4253-22-9)

(26636-01-1)

[26401-97-8)

{64653-05-0}

{26401-97-8)

(Continued)
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Heat Stabilizer
TIN (Continued)

Di-n-octyltin bis(2-ethylhexyl maleate)

Di-n-octyltin dilaurate

Di-u-octyltin 8-mercaptopropionate
[Di-n-octyltin thiodipropionate]

Di-n-octyltin aaleate

Di-n-octylein maleate polymer

(Maleoxyldioxy)bis(dibutyl(lauroyloxy)
tin)

Thiabis(moaobutyltin sulfide)
[S(Sn(S)CsHg) 2]

Thiabismonomethyltin bis(B-alkanoyloxy-
ethylmercaptide)

LEAD
Basic lead carbonate

[2PbCO3°Pb(0H)32], [White Lead)

Basic lead chlorosilicate [47% Si0; +
3% ci)

TABLE C-11 (Continued)

Toxicity

Oral, rat
LDgg2 2760 mg/kg

Toxic

Concern

Inhalation

OSHA Regulation

0.1 mg(Sn)/m3 ™A
0.2 ag(Sn)/a3 STEL
(recommended)

0.1 ag(Sn)/m3 WA
0.2 mg(Sn) /a3 STEL
(recommended)

0.1 mg(sn)/m3 ™A
0.2 ug(Su)/ad STEL
(recommended)

0.1 mg(Sn)/m3 TWA
0.2 ng(Sn)/m3 STEL
(recommended)

0.1 ng(Sn)/n3 TWA
0.2 mg(Sn)/ad STEL
{recommended)

0.1 ag(Sn)/m3 WA
0.2 mg(sn)/m3 STEL
(reconmended)

0.1 ug(Sn)/a3 ™A
0.2 mg(Sn)/m3 STEL
(recommended)

0.1 ng(Sn)/m3 WA
0.2 ng(Sn)/ad STEL
{recommended)

0.15 ug(Pb)/u3d VA
0.45 mg(Pb)/a3 STEL
(recommended)

0.15 mg(Pb)/m3 ™A

0.45 mg(Pb)/ud STEL
(recomnended)

[CAS No)

[10039-33-5]

{13239-20-8}

(39839-19-5]

(1319-46-6]

(Continued)
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Heat Stabilizer
LEAD (Continued)
Basic lead silicate
{3PbO" 25105° 2H20]

Basic lead silicatesulfate [undisclosed
complex, 24X $10; + 60X S03]

Basic lead sulfate

Basic lead sulfate phthalate

Dibasic lead phosphate [PbHPO;]

Dibasic lead phosphite
[2PbO- PbHPO 3 1/2H40]

Dibasic lead phthalate
[2PbO° Pb(00C)2CgH 4" 1/2H20 )

Dibasic lead atearate
{2Pb0° Pb(C) 7H35C00)7]

Lead 2-butenedioic acid [Lectro 78)

Lead carbonate [PbCO3]

TABLE C-11 (Continued)

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Oral, guinea pig
LDy, :1000 mg/kg

Concern -

Inhalation

Inhalation

Inhalation

Inhalation

Skin Absorption

Inhalation
Ingestion

Tumorigen

OSHA Regulation

0.15 ng(Pb)/m3
0.45 mg(Pb) /a3
(recommended)

0.15 mg(Pb)/m3
0.45 mg(Pb)/m3
(recommended)

0.15 mg(Pb)/m3
0.45 mg(Pb)/m3
(recommended)

0.15 mg(Pb)/m3
0.45 wg(Pb)/m3
{recommended)

0.15 mg(Pb)/m3
0.45 mg(Pb)/a3
(recommended)

0.15 ng(Pb)/m3

0.45 mg(Pb)/ald.

(recommended)

0.15 mg(Pb)/m3
0.45 mg(l’b)/ll3
(recommended)

6. 15 mg(Pb)/m3
0.45 wg(Pb)/m
(recommended)

0.15 wg(Pb)/m3
0.45 mg(Pb)/m3
(recommended)

™A

STEL -

TWA
STEL

TWA
STEL

TWA
STEL

VA |
STEL

TWA
STEL

TWA
STEL

™A
STEL

TWA
STEL

0.2 wg(Pb)/a3 TWA

(recommended)

IcAS Mo}

(1384-40-7)

[69011-06-9)

(56189-09-4])

{13698-55-0}

[598-63-0]

(Continued)
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Heat Stabilizer
LEAD (Continued)

Lead chlorosilicate [Lectro 60)
Lead chlorosilicate sulfate complex

[Lectro 80)

Lead-2-ethylhexanoate

[Pb(C7H} 5C00)5)

Lead naphthenate

Lead salicylate [(Pb(00C(OH)CgH;)2}

Lead silicate sulfate

Lead stearate [see Normal Lead Stearate]

Lead sulfate [PbSO4)

Litharge [PbO)

Monobasic lead sulfate [PbO*PbSO,)

Normal lead orthosilicate {S$10;
35-45%), [PbS103]

TABLE C-11 (Continued)

Toxicity Concern

Oral, rat
LDgq: 5100 ng/kg

Probably Toxic

Toxic Strong Tissue

Oral, guinea pig Irritant

LDy,:30 go/kg Inhalation

Toxic Primary Irritant

Intraperitoneal, rat Ingestion

LDy,: 430 mg/kg Inhalation
Tumorigen
Mutagen

Toxic Inhalation

Toxic Inhalation

OSHA Regulation

0.15 ng(Pb)/m3
0.45 ug(Pb) /a3
{recomnended)

0.15 mg(Pb)/ad
0.45 mg(Pb)/a3
(recomzended)

-0.15 ag(Pb)/m3

0.45 ag(Pb)/n3
(recommended)

0.15 ag(Pb)/m3
0.45 ag(Pb) /w3
(recommended)

0.15 wg(Pb)/a3
0.45 mg(Pb) /o3
(recommended)

0.15 mg(Pb)/n3
0.45 wg(Pb)/md
(recomaended)

TWA
STEL

™A
STEL

TWA
STEL

TWA

STEL

WA
STEL

TWA
STEL

200 ug(Pb)/wm3 WA

200 ug(Pb)/m3 ™A

0.15 mg(Pb)/u3
0.45 wg(Pb)/ad
(recoamended)

WA
STEL

200 ug(Pb)/a3 TWA

[CAS No}

(61790-14-5)

(7546-14-2)

(1317-36-8)

[10099-76-0]

joe

(Continued)
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Heat Stabilizer
LEAD (Continued)
Normal lead stearate

[Pb(C) 7135C00)2]

Tetrabasic lead fumarate
[4PbO- Pb(00C)CoH 2" 2H20]

Tetrabasic lead sulfate
[4PbO° PbSO4-H20]

Tribasic lead maleate
{3PbO° Pb(00C)CoH5°1/2H20]

Tribasic lead sulfate
[3PbO- PbSO04°H20}

ANTIMONY MERCAPTIDES

Antimony thioglycolate

Ant{mony §,S',S"-tris(1sooctyl mercapto-

acetate) [Sb(SCH;CO0CgH}7)3]

Antimony tris(lauryl wercaptide)

[Sb(SClzllzs)gl
MISCELLANEOUS
2-Aminocrotonic acid

Benzoguanaaine
[CeH sCaN3(NH2)9)

Dicyandiamide [NHoC(NH)(NHCN)]

TABLE C-11 (Continued)

Toxicity

Toxic
Oral, guinea pig
LDp,: 6000 mg/kg

Toxic

Toxic

Intravenous, mouse

LDgg: 180 mg/kg

Intraperitoneal, mouse
LDgq: 100 wg/kg

Concern

Skin Absorption

Skin Absorption

Inhalation

OSHA Regulation

[CAS No}

0.1 mg(Pb)/m3 ™A

(recommended)

0.15 llg(l’b)/u3
0.45 mg(Pb)/w3
(recommended)

0.15 mg(Pb)/m3
0.45 mg(Pb)/n3
(recomaended)

0.15 ng(Pb)/n3
0.45 mg(Pb)/a3
(recommended)

0.15 mg(Pb)/ud
0.45 ng(Pb)/m3
(recommended)

TWA
STEL

TWA
STEL

THA

STEL'

TWA
STEL

0.5 mg(sb)/m‘3 TWA

0.5 mg(Sb)/m3 ™A

0.5 mg(sb)/m3 TWA

{7428-48-0}

(12202-17-4}
(12397-06-7]

(27288-44-4 )

(6939-83-9]

[20748~08-7)

(91-76-9]

(461-58-5}

(Continued)



TABLE C-11 (Continued)

1
i Heat Stabilizer Toxicity Concern OSHA Regulation [CAS No]
i
i MISCELLANEOUS (Continued)
! Dipentaerythritol Low {126-58-9)
: [ (CH20H) 3CCHZ0CHC( CH,0H) 3]
1
Diphenylthiourea [Thiocarbaailide], Low . {3898-06-0}
[CS(NHCgH5) 2] Intraperitoneal, mouse {102-08-9)
LDgq: 500 ag/kg
. ' Glycerol Low . [56-81-5]
i
: Pentaerythritol [C(CHy0H)4] Oral, mouse Nufsance Particulate b ug/n3 TWA (dust) {115-77-5}
LDg0:25.5 gm/kg (recommended)
i a~Penylindole [948~65-2)
t
Sorbitol [CgHg(OH)g] ) [50-70-4)
Thiolauric anhydride ’ [73625-50-4}
i x Trigethyolethane [CH3C(CH,OH)3] [77-85-0]
1
[o <]
Trimethylolpropane

(CoH5C(CH0H) 3]
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Lubricant/Processing Aid

TABLE C-12.

FATTY ACIDS AND ALCOHOLS

Behenic acid

Oleic acid

Palmityl alcohol

Stearfic acid

Stearyl alcohol

AMIDES
Behenanmide
Ecucamide

Ethylene bisstearamide

Ethylene hydroxystearamide

12-Hydroxy-N-(2-hydroxyethyl)

stearamide

Methylene bisstearamide

Toxicity

Nontoxic
Skin, rabbits
500 mg open
Toxic Effect:

Skin, humans
75 uwg/3D-1
Toxic Bffect:

Nontoxic
Skin, humans
75 mg/3D-8
Toxic Effect:

Nontoxic
Oral, rat
LDgg: 20 gm/kg

Mild Irritation

Mild Irritation

Mild Irritation

LUBRICANTS AND OTHER PROCESSING AIDS
TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Concern OSHA Regulation

Primary Icritant
Mutagen

Primary Icrritant

Primary Irritant
Tumorigen

Tumorigen

[CAS No.])

{112-80-1)

{36653-82-4)

[57-11-4)

{112-92-5)

[3061-75-4}
[112-84-5)
{110-30-5}

(8031-03-9}
[12764-90-8)

(123-16-2])
[(106-15-0]

(Continued)
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TABLE C-12 (Continued)

Lubricant/Processing Aid Toxicity

AMIDES (Continued)
Oleamide Low
Saturated fatty amide
Stearaaide Implant, mice
1Dy, : 1000 mg/kg
Toxic Effect: Carcinogenic
Stearoguananine
ESTERS

Acetylated partial esters

12-Acetyloxy~9—-octodecenoic
acid, butyl ester

Alkoxylated fatty acld esters
Butyl stearate Oral, rat
TDp,: 418 gm/kg
Toxic Effect: Reproductive,
Newboran Effects
Castor oil Eye, rabbit
50 mg
Toxic Effect: Irritation
Cetyl palmitate Nontoxic
Dlethylene glycol monostearate Nontoxic
Intraperitoneal, mouse
LDgg: 200 mg/kg
Diethylene glycol oleate Nontoxic

Diethylene glycol ricinoleate Nontoxic

Concern

Teratogen

Tumorigen
Primary Irritant

OSHA Regulation

[CAS Nos]

[301-02-0}

[124-26-5)

[140-04-5}

(123-95-5] X

[8001-79-4])

[106-11-6]

(Continued)
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TABLE C-12 (Continued)

Lubricant/Processing Aid Toxicity Concern

ESTERS (Continued)

Ethylene glycol distearate

Ethylene glycol monostearate

Ethyl stearate Skin, rabbits Primary Irritant
500 mg/24H
Toxic Effect: Mild Irritation

Glycerol monooleate Noatoxic

Glycerol monoricinoleate

Glycerol-mono-12-hydroxy-
stearate

Glycerol monostearate Nontoxic
Intraperitoneal, mouse
LD5q: 200 mg/kg
Glycerol trioleate

Glycerol tris(l12-hydroxy-
stearate)

Guanidine stearate

Hardened vegetable oils
Hydrogenated castor oil [see
Glycerol tris(12-hydroxy-
stearate))

Hydrogenated vegetable ofl

Methyl 12-hydroxystearate Low

OSHA Regulation

[CAS No.)

(111-61-5]

[1323-38-2])

[31566-31-1)

(1461-24-2]

(Continued)



TABLE C-12 (Continued)

Lubricant /Processing Aid Toxicity Concern OSHA Regulation {CAS No.)

R VPR VAV VS

ESTERS (Continued)

Methyl stearate

Montan esters

Octyl Btearate
Pentaerythritol tetrastearate

Polyoxyethylene glycol mono-
etearate

Sorbitan trioleate

; Stearyl stearate (2778-96-3}
Sulfonated castor oil [Turkey {8002-33-3)
Red 011)

Triglyceryl lZ-hydroxystearate.

¢T8

Triglyceryl palaitate

: Triglyceryl stearate

4

METALLIC SOAPS

Aluminum stearate Noatoxic 2 ug/m3 THA [637-12-7]
(recommended)
Barium stearate Toxic 0.5 mg/m3 TWA {6865-35-6)
{recommended)
B Cadnium stearate Highly Toxic 40 ugln’ TVWA [2223-93-0]
Inhalation, humans 300 ug/a3/15 win.
TCy,: 1800 ug/w3/2Y Ceiling (recommended)

Toxic Effect: Cardiovascular;
Metabolisn, Nutrition

(Continued)



: TABLE C-12 (Continued)

Lubricant /Processing Aid Toxicity Concern OSHA Regulation [CAS_No.]
METALLIC SOAPS (Continued)

Calcium oleate

Calcium ricinoleate Low

Calclum stearate Low ’ . [1592-23-0)
' Lead oleate T;)xlc Skin absorption
Lead stearate [Dibasic lead Toxic Skin absorption 0.1 \ls(l’b)/m3 ' [7428-48-0)
: stearate] Oral, guinea pigs (recommended)

! . LDy ,: 6000 mg/kg

: Lithium stearate {4485-12-5}

Magnesium oleate Low

’ Magnesium stearate - Nontoxic . . [557-04-0)
E Potassium stearate Nontoxic

Sodium dloctyl sulfosuccinate Low

[Dioctyl sodfum sulfosuccinate]

Sodium stearate Intravenous, dog [822-16-2)
LDp,:10 mg/kg !
Stannous octoate Toxic 100 ug(Sn)/m3 TWA
(recommended)
Stannous ricinoleate 100 ug(Sn)/nJ ™A
(recommended)
Stannous stearate 100 ug(Sn)/m3 ™A
(recommended)

(Continued)
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Lubricant/Processing Aid

METALLIC SOAPS (Continued)

Zinc oleate

Zinc stearate

NATURAL WAXES
Carnauba wax
Castorwax
Dammar wax
Spermaceti wax

PETROLEUM~-BASED WAXES

Candililla wax
Ceresin wax
Microcrystalline wax
Paraffin wax

POLYMERIC LUBRICANTS

Carboxymethyl cellulose

Cellulose acetate lacquers

Nylon

TABLE C-12 (Continued)

Toxicity
Low
Nontoxic

Intratcacheal, rat
LDy ,:250 mg/kg

Nontoxic

Nontoxic

Nontoxic

Nontoxic

Nontoxic
Noatoxic

Implant, rat
TDLo: 123 mg/kg

Toxic Effect: Equivocal

Tumorigen

Concern

Tumorigen

OSHA Regulation

10 mg/md TVA
20 wg/n3 STEL
{recommended)

2 ng/n3 TWA (fume)

[CAS No.)

-{557-05-1)

(8015-86-9]

{9000-16-2)

{8002-23-1)

[8001-75-0}

{8002-74-~2]

(3

163428-83-1])

(Continued)
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Lubricant/Processing Aid

POLYMERIC LUBRICANTS
(Continued)

Polyethylene wax

Polypropylene wax

Polytetrafluoroethylene wax

Polyvinyl acetate

Polyvinyl alcohol

Silicone grease [see Silicone
oL1)

Silicone oil

POLYMER FILMS AND SHEETS

Cellophane

Cellulose acetate
Cellulose acetate butyrate

Methyl cellulose

TABLE C-12 (Continued)

Toxicity

Impregnation, rat
TDy,:33 mg/kg
Toxic Effect: Tumorigen

Impregnatlon, rat
TDo: 80 wg/kg
Toxic Bffect: Tumorigen

Subcutaneous, rat
TDy,: 2500 nmg/kg
Toxic Effect: Carcinogen

Nontoxic

Nontoxic

Impregnation, rat
TDy,: 18 mg/kg
Toxic Effect: Tumorigen

Nontoxic

Concern OSHA Regulation [CAS No.}
Positive Animal (9002-88-4)
Carcinogen
Positive Animal {9003-07-0)
Carcinogen
Posftive Animal . [9002-84-0}
Carcinogen

{9003-20-7)
Carclnogen [9002-89-5])
[9005-81-6}
[9004-35-7}
[9004-36-8)
[9004-67-5)

(Continued)
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Lubricant/Processing Ald

POLYMER FILMS AND SHEETS
(Continued)

Nylon

Polyethylene

Polyethylene terephthalate

Polyester [Mylar]

Polytetrafluocoethylene

Polyvinyl acetate

Polyvinyl alcohol

Polymethacrylate
Polydimethylsiloxane
Polytetrafluoroethyleae

Polyvinyl chloride

Polyvinylidene chloride

Silicone resins

TABLE C-12 (Continued)

Toxicity

Implant, rat
TD,:33 mg/kg
Toxic Effect: Tumorigen

Impregnation, rat
TDp,:33 mg/kg
Toxic Bffect: Tumorigen

Impregnation, rat
TDy,:116 wg/kg
Toxic Effect: Tumorigen

Tmpregnation, rat
TDy,: 80 mg/kg
Toxic Effect: Tumorigen

Subcutaneous, tat
TDy 22500 ng/kg
Toxic Effect: Carcinogen

Nontoxic

Nontoxic

Nontoxic

Concern OSHA Regulation

Positive Animal
Carcinogen

Positive Animal
Carcinogen

Tumorigen

Positive Animal
Carcinogen

Carcinogen

Tumorigen

Suspected Human
Carcinogen

CAS No.

(63428-83-1)

[9002-88-4]

{25038-59-5}

{9002-84-0])

{9003-20-7}
{9002-89-5)

(9003-01-4)

{9002-86-2]

(Continued)
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Lubricant/Processing Ald

MISCELLANEOUS

Dibutyl phthalate

Lecithin
INORGANICS
Aluminum silicate {see Clay]

Calcium carbonate
Calcium silicate

Clay

Graphite

Magnesium siliate

Mica
Molybdenum disulfide

Potassium silicate

TABLE C-12 (Continued)

Toxicity Concern

Toxic Irritant
Oral, humans Causes Nausea
LDy ,: 140 mg/kg

Nontoxic

Nontoxic N

Nontoxic Irritant Dust
Nontoxic Tumorigen

Intraperitoneal, rat
TDp,:450 mg/kg/ MW
Toxic Effect: Carcinogen

Low Fire Risk

Toxic Inhalation

Skin, humans Primary Irritant

300 ug/3D

Toxic Effect: Mild Irritation
Inhalation
Irritant

Low Inhalation

OSHA Regulation

[CAS No.]

5 mg/md TWA (air)

10 wg/n3 TVA
(recommended)

10 mg/ad ™A
(recommended)

10 og/ad TLV
(recomaended)

15 mppcf

20 appcef

10 ng/an3 ™A
(recomnmended)

(84-74-2)

e e

[1344-95-2])
[1332-58-7])

[7782-42-5)

(7782-42-5)

[12001-26-2}

(1327-44-2)
{1200~26-2)

f1317-33-5)

e (Continued)
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Lthicant/Proceaaing Afd

INORGANICS (Continued)

Silica (fumed)

Tale

TABLE C-12 (Continued)

Toxiedt Concern
Toxlelty Lonce

Intraperitoneal, rat
LDy, :50 mg/kg

Moderate . Inhalation
Primary Ircitant

OSHA Regulation

[CAS No.]

80 mg/n’/lSlOz

2 mppcf TWA
(nonfibrous)
(recommended)

[7631-86-9}

(14807-96-6]
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Plasticizer
PHTHALATES
Alkyl benzyl phthalate

Bis(tetrahydrofufural)
phthalate

Butyl benzyl phthalate

Butyl benzyl tetrachloro
phthalate

Butyl cyclohexyl phthalate

Butyl decyl phthalate

Butyl ethylhexyl phthalate
Butyl hexyl phthalate
Butyl isodecyl phthalate

Butyl octyl phthalate [see
Butyl ethylhexyl phthalate]

Cyclohexyl benzyl phthalate
Cresyl benzyl phthalate

a-Decyl n-octyl phthalate

Decyl tridecyl phthalate

Diallyl phthalate

TABLE C-13.

PLASTICIZERS

TOXICOLOGICAL AND WORKER EXPOSURE CONCERNS

Toxtcity

Moderate
Impregnation, mouse
LDsg: 3,160 mg/kg

Probably Low

Probably Low ‘
Oral, rat
LDs5q: 21 gm/kg

Low

Oral, rat
LDsg: 1.7 gm/kg

Slightly Toxic
Oral, rat
LDso: 770 mg/kg

Concern OSHA Regulation

[CAS No.)

Ingestion
Inhalation

Skin Irritant
Indefinite Animal
Carcinogen

Skin Ircitant

(68515-40-2 )

(85-68-7)

(84-64-0]

(89-19~0)

(85-69-8]

{42343-36-2)

(84-78-6)

{119-07-3)

(131-17-9]

(Continued)
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Plasticizer
PHTHALATES (Continued)

Di-n-amyl phthalate

Dibenzyl phthalate
Dibutoxyethyl phthalate
[Dibutyl Cellosolve phthalate])

Dibutyl phthalate

Dibutyl tetrachloro phthalate
Dicapryl phthalate [Di-2-octyl
phthalate], [Bis(~1-methyl-
heptyl) phthalate]

Dicyclohexyl phthalate

Didecyl phthalate

D1(2, 3-~epoxypropyl) phthalate
Diethoxyethoxy ethyl phthalate
[Dicarbitol phthalate]
Di(2-ethylbutyl) phthalate

Di(2-ethylhexyl) phthalate
[Dloctyl phthalate]

TABLE C-13 (Continued)

Toxicity Concern
Oral, rat Inhalation
TDy:8.8 gm/kg Skin Contact
Toxic Bffect: Reproduc-
tive; Paternal
low Teratogen
Oral, gulnea pig
LDy, : 6000 wg/kg
Toxice Irritant
Oral, human Inhalation
TDLg: 140 mg/kg
Toxic Effect: Behavorial R
Symptoms; Gastrointestinal
Tract; Urogenital System

i

Low
Impregnation, mouse
LDs5g: 14 gm/kg
Oral, rat Inhalation
LDgg: 30 gu/kg
Low Primary Irritaat
Percutaneous, rabbit
LD5g: 17 gm/kg
Oral, rat
LDs5q: 1245 mg/kg
Oral, rat Positive Animal
LDsg: 31 gm/kg Carctinogen

’ Mucous Membrane

Ircitant

CNS Depressant

OSHA Re Qlatton

5 mg/ad ™A

S mg/m3 WA

[CAS No.}

(131-18-0}

(523-31-9)

[117-83-9)

(84-74-2)

(131-15-7]

(84-61-7)

{84-77~5)

[7195-45-1)

[117-81-7}

(Continued)
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Plasticizer
PHTHALATES (Continued)

Diethyl phthalate

Di-n-heptyl phthalate

Dihexyl phthalate

Dihydroabietyl phthalate

Diisobutyl phthalate

Diisodecyl phthalate
Diisoheptyl phthalate
Diisohexyl phthalate

Diisononyl phthalate

Diisooctyl phthalate

Dilauryl phthalate

Dimethoxyethyl phthalate

Dimethyl phthalate

TABLE C-13

Toxicity

Moderate

Inhalation, humans

TCpo: 1000 ag/m3

Toxfc Effect: Irritaant to
Eye and Pulmonary System

Low
Skin, rabblt
LD5g: 20 gm/kg

Low
Intraperitoneal, rat
LDsg: 3749 wgl/kg

Moderate

Low
Oral, rat
LD5g:17.3 ml/kg

Low
Intraperitoneal, rat
LD50:3735 mg/kg

Toxic
Oral, rat
LDs5(: 6900 mg/kg

(Continued)

Concern

Primary Icrritant
Ingestion
Inhalation

Eye and Mucous
Membrane Irritant
CNS Depressant

Skin Contact

Primary Irritant
Skin Contact
Inhalation

Irritant

Skin Contact
Inhalation

Irritant
Mutagen

Primary Irritant
Ingestion
Inhalation
Irritant

OSHA Regulation

S ag/m3_TVA
10 mg/u3 STEL
(recommended)

5 ng/m3 VA

[CAS No.)

[84-66-2]

[3648-21-3]

[84-75-3)
Il;;:

i ,

[F6-69-¥|

i s

i 4
qz'&ni -(zo-o 1
%415%34?3-91
‘i g )

30687960
' 'i‘:ki ]

[28553-12-0)
3 I

[27564426-3)

{117-82-8)

[131-11-3]

(Continued)
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Plasticfzer
PHTHALATES (Continued)

Dimethyl {sobutyl carbinyl
phthalate

Dinonyl phthalate

Di-n-octyl phthalate

Di-n-octyl, an-decyl phthalate
Diphenyl phthalate
Dipropyl phthalate

Ditridecyl phthalate

D1(3, 5, 5-trimethylhexyl)
phthalate

Diundecyl phthalate

Ethylhexyl decyl phthalate

2-Ethylhexyl isodecyl phthalate

Heptyl nonyl phthalate

n~Heptyl, n-nonyl, n-undecyl
phthalate

TABLE C-13 (Continued)

Toxicity
Low
Oral, rat

LDsg: 2000 mg/kg

Skin, rabbit

500 mg/24 Hr.

Toxic Effect: Mild
Ircitant

Low
Moderate
Low

Low

Skin, rabbit

10 mg/24 Hr. Open
Toxic Bffect: Mild
Icritant

Eye, rabbit

100 mg

Toxic EBffect: Mild
Irritant

Concern OSHA Regulation

[CAS No.]

Primary Ircitant

Skin Irritant
Inhalation

Privary Irritant

[84-76-4])

i‘ H
Mlﬂ7-31-7|
p[uTmm|
o

Y

“» 84 362-8)

i

t

-4

i 1%51‘,-17—9)

‘;{éfi;%oe—zl

-

v 4

o

(3648-20-2)

[119-07-3)
[1330-96-7)

(19295-81-9)
(70955-56-5)

[68515-44-6]
{68515-41-3]
(68515-42-4]
(68514-45-7]
[68515-43-5]
[3648-20-2]

(Continued)
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Plasticizer

PHTHALATES (Continued)
n-Hexyl, n-decyl phthalate
Hexyl octyl decyl phthalate

(202/36%/44%)

(5%/56%/38%)
Isodecyl benzyl phthalate
Isooctyl isodecyl phthalate
Methoxyethoxyethyl phthalate

Methoxyethoxyethyl benzyl
phthalate

Octyl benzyl phthalate
a-Octyl, n-decyl phthalate
7-(2,6,6,8-Tetramethyl—-4-oxa—
3-oxo-nonyl)benzyl phthalate
BISPHTHALATES

Ethylene glycol bis~(n-butyl)
phthalate

HEXAHYDROPHTHALATES

Di-2-Ethylhexylhexahydro-
phthalate

2-Ethylhexylhexahydro
isophthalate

TABLE C-13 (Continued)

Toxicity Concern

Oral, rat
LDgg: 49 gn/kg

Oral, rat
LDgg: 45 gm/kg

OSHA Regulation

[CAS No.)

[25724-58~7)

{68515-51~5)

168648-93-1])

(119-07-3})

(16883-83-3]

(Continued)
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TABLE C-13

Plasticizer Toxicity
ISOPHTHALATES
Diethyl isophthalate
Di-(2-ethylhexyl) isophthalate Low
[Dioctyl isophthalate] Oral, rat
LDs5g: 4390 ng/kg
Diisooctyl isophthalate

Dimethyl isophthalate Oral, rat
LDs50: 4390 mg/kg

Dinonylphenyl isophthalate

TEREPHTHALATES

Di-(2-ethylhexyl) terephthalate Low
[Dioctyl terephthalate)

Chlorinated dioctyl terephtha-
late

TETRAHYDROPHTHALATES

[Chlorendates]

2-Ethylhexyl epoxy
tetrahydrophthalate

PHTHALATE MIXTURES
AND UNSPECIFIED

Blend (50/50) of dioctyl and
dioctyldecyl phthalates

Blend (50/50) of dioctyl and
didecyl phthalates

Mixed Alcohol phthalates
Mixed Alcohol phthalates

Mixed Normal Alcohol phthalates

(Continued)

Concern . OSHA Regulation [CAS No.]
[636-53-3)

Primary Irritant [137-89-3)

[1459-93-4]

[6422-86-2})

(Continued)
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TABLE C-13

Plasticizer Toxicity

PHTHALATE MIXTURES
AND UNSPECIFIED (Continued)

Straight Chain Alcohol
phthalates

Straight Chain Alcohol
phthalates

Mixed alkyl phthalates

Mixed-n-alkyl phthalates

Alkyl aryl phthalate
Alkyl aryl modifted phthalate
Alkyl aryl modified phthalate

High molecular weight phthalate

- High molecular weight linear

phthalate .
High solvating phthalate

Modified phthalate

Octyl fatty phthalate

High molecular weight phthalate
"polyester”

TRIMEL