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INTRODUCTION

Under the direction of the Environmental Protection Agency,
Environmental Engineering, Inc. conducted emission tests at the
C. F. Chemical phosphate works in Plant City, Florida. On September
14 and 15, 1972, three two-hour test runs were performed on C. F.
Chemical's Run-of-Pile Triple Superphosphate production facilities.
The purpose of the test was to obtain data for the use of both the
Industrial Studies Branch and the Performance Standards Branch of
the EPA.

Measurements were made for soluble and insoluble fluorides at
the off-gas outlet to the atmosphere. In addition, grab samples of
the scrubbing liquids, the process reactants, and the process pro-
ducts were analyzed for fluoride and P205 content.

A schematic flow diagram of the process operation and the
sample location is presented in Figure 1. ‘Pgrtinent'test results

are listed in Table 1; complete results are given in Appendix A.
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II.

SUMMARY OF RESULTS

The plant was operating under normal process‘conditions during
all of the test runs. During the first test run, the plant shut down
for three hours due to a pfocess malfunction. However, advance warn-
ing was given and the test was simply stopped prior to the shut down
and then resumed when the plant once again achieved normal operation.
No other test problems were encountered.

A complete summary of the stack gas conditions and the

fluoride emissions for each test run is given in Table 1.



"TABLE 1

SUMMARY OF RESULTS

FLUORIDES
C.F. CHEMICALS
R.0.P. OUTLET
Run No. 1 2 3
Date 9-14-72 9-15-72 9-15-72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 30 30 30
Stack gas moisture, % volume 4.8 5.1 . 5.3
Average stack gas temperature, °F. 101 101 103
Stack gas flow rate @ S.T.Pf, SCFM 60485 59578 58156
" Volume of gas sampled @ S.T.P.” 88.185 | 86.482 | 83.932
Fluoride, water soluble, mg 51 53 54
Fluoride, total, mg _ 51 53 54
~Fluoride, water soluble, gr/SCF 0.009 0.009 0.01
Fluoride, total, gr/SCF 0.009. - 0.009 0.01
Fluoride, water soluble, gr/CF stk. cond. 0.008 . 0.009 0.009
Fluoride, total, gr/CF stk. cond. " 0.008 0.009 0.009
Fluoride, water soluble, 1b/hour 4.6 4.8 4.9
Fluoride, total, 1b/hour 4.6 4.8 4.9
~Fluoride, water soluble, 1b/ton P205 Fed. 0.1 0.1 0.1
Fluoride, total, 1b/ton P,0  Fed. - 0.1 0.1 0.1

* Dry, 70°F., 29.92 inches Hg.




ITI. PROCESS DESCRIPTION

R.0.P. triple superphosphate is made by reacting 32 - 34 %
P205‘rock with phosphoric acid in a TVA cone-type continuous mixer
to yield a product containing 46% P205 . The principal reaction

is as follows:

Ca3(P04)2 + 4H3P04 + 3H20 > 3CaH4(P04)2 H20

The cone discharges to a slowly moving belt called the "den"
on which the reactions continue until the slurry solidifies and is
dischdrged to the storage pile. The reactions go to near comple-

tion in the pile where, after sufficient curing, the product is

ready for shipment.

IV. - PROCESS OPERATION
| Three test runs were conducted; one on Thursdey, September
14, from 2:30 pm to 4:30 pm and two on Friday, September 15, from
8:15 am to 10:15 am and from 12:00 pm to 2:00 pm. Plant operation

was normal for all three runs.’



LOCATION OF SAMPLING POINTS

The sampling sites and number of traverse points were
selected as per "Method I - Sample and Velocity Traverses for
Stationary Sources, Part 60, Subchapter C, Chapter 1, Title 40,"
Federal Register, No. 247-Pt. II-1.

Figure 2 is a schematic diagram of the stack configuration
near the sample location, and the sampling points traversed during

the emission tests.
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VI.

SAMPLING AND ANALYTICAL PROCEDURES

Preliminary Moisture Determination

The preliminary moisture.content of the stack gas was deter-
mined by wet bulb-dry bulb thermometry as referred to in the Federal

Register (Volume 36, Number 247, Part II, December 23, 1971).

Preliminary Velocity Determination

Method 2 of the above referenced Federal Register was used as

a guide in determining the preliminary stack gas velocity. The major
difference was that only the maximum and minimum velocity heads across

the stack area were determined so a proper nozzle size could be selected.

. During each of the three fluoride emission tests, velocity head readings

were taken at points selected by using Method. 1 of the Federal Register.

. Stack pressure and temperature measurements were also made

- during the preliminary velocity determination.

Sampling for Fluoride Emissions

The sampling procedure used for determining fluoride emissions

was similar to Method 5 of the Federal Register. The major difference

between the two methods was the configuration of the sampling train. .The

sampling train described in the Federal Register has a heated box con-

taining the filter holder directly following the glass probe. The samp-
ling train used in these tests contained no heated box and the filter
holder was placed between the third and fourth impingers (between dry
impinger and silica gel impinger) to prevent samp]e’carryovef. Figure 3

is a schematic diagram of the sampling train used.



After the selection of the sampling site and the minimum
number of sampling points per Method 2 of the above mentioned Federal
Regfster, three separate test runs were performed. For each run, the
required stack and sampling parameters were recorded on field data
sheets. They are included in Appendix B. Readings were taken at each
traverse point at least every five minutes,.and when significant
changes in stack parameters necessitated additional adjustments to
maintain an isokinetic flow rate. Nomographs were used to aid in the
‘rapid adjustment of the sampling rate. The traverse points were
selected to maintain at least one inch from the inner stack wall.

After each run, the Tiquid volume in the first three impingers
was measured volumetrically and the silica gel was reweighed. The

impinger 1liquid, the filter, plus the Water washings of the probe and

other sampling train components ub to the silica gel were placed into
a single polyethylene container. |

A Field data sheets are included in Appendix B.

Liquid and Product Grab Samples

Periodically, during each test run, grab samples of the raw
materials, finished product, and scrubber liquid were taken, and
the temperature and pH were determined at the site. The samples
were split with the plant personnel so that comparative analyses

could be performed.



~E. Laboratory Analysis Procedures '

Water soluble fluorides were done by a sulfuric acid distil-
lation followed by the SPADNS-ZIRCONIUM LAKE METHOD. Water insoluble
fluorides were first fused With NaOH followed by a sulfuric acid dis-
tillation then by the SPADNS-ZIRCONIUM LAKE METHOD. |
P 05 analysis of the stack effluent was done by EPA personnel.

2

A1l other P205 analyses were done by plant personnel.

.For more details of exact method used, see Appendix C.

10
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APPENDIX A

Emission Calculations and Results



E.E.I. SOURCE SAMPLING NOMENCLATURE SHEET

PB - Barometric pressure, inches Hg

PS - Stack pressure, inches Hg

As ~ Stack area, sq. ft.

AS'- Effective area of positive stack gas flow, sq. ft.

~NPTS -~ Number of traverse points where the pitot velocity head was greater than zer

TS - Stack temperature, °R

TM - Meter temperature, °R

H - Average square root of velocity head, Jinches H20

AH - Average meter orifice pressure differential, inches H30

AN - Sampling nozzle area, square feet

CP - S-type pitot tube correction factor

VM - Recorded meter volume sample, cubic feet (meter conditions)

VC - Condensate and silica gel increase in impringers, milliliters

Po - Pressure at the dry test meter orifice, [ﬁB +A B inches Hg
” 13.6

STP - Standard conditions, dry, 70°F, 29.92 inches Hg

- —-— - " - - - -— - -

VWV - Conversion of condensate in milliliters to water vapor in cubic feet (STP)
VSTPD - Volume sampled, cubic feet (STP) :
VT - Total water vapor volume and dry gas volume sampled, cubic feet (STP)
W - Moisture fraction of stack gas
FDA ~ Dry gas fraction
MD - Molecular weight of stack gas, lbs/lb-mole (dry conditions)
MS - Molecular weight of stack gas, lbs/lb-mole (stack conditions)
GS -~ Specific gravity of stack gas, referred to air
EA - Excess air, 7 .
Mﬂxig - .Average square root of velocity head times stack temperature
~ U - Stack gas velocity, feet per minute
QS - Stack gas flow rate, cubic feet per minute (stack conditions)
QD - Stack gas flow rate, cubic feet per minute (dry conditions)
QSTPD - Stack gas flow rate, cubic feet per minute (STP)
PISO - Percent isokinetic volume sampled (method described in Federal Register)
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EQUATIONS FOR CALCULATING FLUORIDE EMISSIONS

= (0.0474) x (VC)

= (17.71 x (VM) x (pB + AH_ S
13.6

= (VWV) + (VSTPD)

= (VWV)-:-(VT)

= (1.0) - (W)

= Assumed moisture fraction

= (0.44 x % C02) + (0.32 x 2 0y) + (0.28 x %Z N,) + (0.28 x % CO)
= (MD x'FDA)'+ (18 x W)

= (MS) -+ (28.99) _ o

= [(00) x (2 0, - 2,89] [ (0.266 x 7 W,) - (% 0, - ?_Z_CE)']

= (174) x (CP) x (W) x V(TS x 29.92)=-(GS x PS)

= (U) x (AS)
= (QS) x (FDA)

- o 530 PS
(@) x (29.92) x (TS)

(0.00267 x VC x TS) + (P, x TS x VM-1TM) -~ (Time x U x BS x AN)

Fluoride Emissions:

MG = Milligrams of fluoride from lab analysis

Grains/SCF = (0.01543) x (MG) -~ VSTPD

Grains/CF, Stack Cond. = (17.71) x (PS) x (FDA) x (Grains/SCF)-é-(TS)
Lbs/hour v

]

(Grains/SCF) x (0.00857) x (QSTPD)

[

P,0g Fed = Tons/hour, determined from plant data

Lbs/ton P205 Fed =_(lbs/hour)—}-(Tons/hour P,0, Fed)



PEST PO - 0 0w purg - 3

PLANT - C.F., CUEMICALS PLANT CITY
SOURCR - R,0.P, OUTLET .
TIPR Or PLANT - R.O.P.

CONTROI, EQUIPMENT -

POLLUTANTS SAMPLED - FLUORIDE
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1)RUN NUMBER
2)DATE

ACozanzza_ 1 a/1srza - 8/3n/7a

3)TIME BEGAW A-iizz0 ol geos oo ddasn 1
WYIIMzE END : Ao16:23 J_zocnwo Ao dusoo 4
S)BAROMETRIC PRESSURZ, Il HG 130 1 30 __ 130 1
6 )WETER ORIFICE PRESSURE DROP, IN HG 117 1187 262 1
7)VOL DRY GAS, METER COND, CUBIC FEET 1e1.35_ __ 1aa______ 1_n8. 85 1
8)AVERAGE GAS METER TEMPERATURE, DEG F .| 02,8 ____ | ao.1____ 1 4om.8 _ |
9)VOL DRY GAS, S.T.P. , CUBIC FEET 188,185 _ ] ag.uno__1 83,932 |
10)TOTAL 1120 COLLECTZD, ML ’ dws2,0_ 1oz, 2 ___1.98,6 ___ 1
11)VOL #20 VAPOR COLLECTED, S.T.P. , CU FT'| u, 4 | w61 ___ 1 w.67 ___|
12)STACK GAS MOISTURE, PERCENT VOLUME 4.8 151 __ d.5.3 ____ 1
13)ASSUHED STACK GAS MOISTURE, PCT VOL I O I O S, 1
14 )YPERCENT CO2 I i L 1
15)PERCENT 02 e de e B S 1
16)PERCZNT CO e L SO 1
17)PERCENT W2 b P VR 1
18 )PERCENT EXCESS AIR Ao R 5 L A 1
19)HOLECULAR WEIGHT OF STACK GAS, DRY 128,85 | 928.85___1 28,85 _ |
20)MOLECULAR WEIGHT OF STACK GAS, STK corp)| 28,33 ___1928.3____ 126,26 ___1
21)STACK GAS SPECIFIC GREVITY .1.0.988 10.98 ___1_0.9%8 ___ 1
22)AVG SQUARE ROOT (VEL HEAD), I H20 0.686____ 10,677 ___1_0.666 1
23)AVERAGE STACK GAS TEMPERATURE, DEG F 100.8_ 14005 1 d03.3 1
24)AVG SQUARE ROOT (STX TEMPxVEL HEAD) (36,251 | 16,080 __ 1 15,765 _ |
25)PITOY CORRECTION FACTOR 0.83 ____ 10.83 ___ d.0.82 ____ 1
26 )SPACK FRESS5URE, Ii HG, ABSOLUTE 30 130 . d_30 ______1
27)STACK GAS VEL, STACX CORD, F.P.M. 2870,7 ___123u1.2 1 _230°2.1 |
28)SPACK AREA, SQ FEET : 28,27 128,27 1 28.27 |
29)EFFECTIVE STACK AREA, SQUARE FEET 28T 128,27 __} %8.27 ]
30)SPACK GAS FLOW RATE, S.T.P. , SCFHMD [BouYgy T 159578 T Tweins

31)NET TIMHE OF TEST, MINUTES EYL 13220 . j 120 _

32)SAMPLING NOZZLE DIAMETER, INCHES 10,25 " 6,2s T
33)PERCENT ISOKINETIC - L A I o I I W L R A 1
. 34)FLUORIDE - WATER SOLUBLE, MG N 153 A i
35)FLUORIDE - TOTAL, / MG R - a1
36 )FLUORIDE - WATER SOLUBLE, GR/SCF T e O ]
37)FLUORIDE - TOTAL, GR/SCF L AL L S
38)FLUORIDE - WATLR SOL., GR/CF, STK Cip. JO-0U8% ~~~~ R M L)
39)FLUORIDE - TOTAL, GR/CP, STK cip, (U008 """ 0 Rs | 0.0TTETTTY
40)FLUORIDZ = WATER SOLUBLE, LE/HOUR A e T
41)FLUORIDE - TOTAL, ~ LB/HOUR 1 eEITTT T BIRT T ) ML DS
42)P205 FiD - TOES/IOUR Ao e S —|
43)FLUORIDE - WATER SOL., LB/TON P205 FEp .| 0+12B77~~74 T 17TE J-%;%EE____l
L I75 1

Y4 )FLUORIDE - TOTAL, LB/T0il P205 FLD

1D712ﬂ7——_“ 373?4?_-_1

—— " s — e s W . —— — G > ——r A o S o o |

*xxx5,T,P,«>*DRY, 70 DEGREZS F, 29.92 ITNCIES MERCURYxxx

et



APPENDIX B
Field Data



S RO N AL .G,
Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant C\:— Q—-\&Em \CALS P/a.dT C"Tl\, Mat'l Processing Rate
Sampling Location QOP Oureer Sketch of Stack Final Gas Meter Reading /L2 o |© st
Date 2~ 19-22 Run No.__ | Initial Gas Meter Reading /4 70.8& 0  fts
Time Start_[{1¢)  Time End /6. 13 Condensate Increase in Impingers O ml
Sampling T1me/Po1nt lO M/pj’(t'z pfjs\ 2ol Moisture in Silica Gel & 2. 7 “gm
5 /O2°F, s %F,vPeDp "Hg Silica Gel Container No. 23 Filter No 72ll-L6
Bar- Press. 30 ”Hg Stack Press. 3@ "Hg Orsat: CO;
Moisture & %,FDAGS ,Gas Density Factor_J . 0, _
Weather ,-.§Q,/_V/V'7 ; co
Temp. 2O _°F, Wb S WS ©=-10 ' N,
Sample Box No. §:___Meter Boex o,/ Excess
Meter aH@ % €8 Pitot Corr. Factor @.Z. 33 Atr
Nozzle Dia.&28in., Probe Length ¥ ft Test Conducted by: w21\ sen
Probe Heater Settingf_{-zp_fl\lomograph e CpEcE
Stack Dimensions 72 in :
- Stack Area AB.277 ft2 Remarks: -% PROCESS N EMNT  nwp
Stack Height 102 ft ok 3 hours
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample [Sample} Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@Dry | Box |[Impinger on
Point No. Stack Wall (ft3) Head Press. Diff. (OF) Gas Meter | Temp.| Temp. { Sample
(o) ("H,0) ("H,0) (oF) (oF) | (%) | Train
(ft ) : In Out ’ ("Hg)
1! 70 62.04_.6,7{0 Calc. | Actual
! o.26 (120 162 W k10| .35 |1.2811.24 )| 102 |87|86G 39 7
2 0. %% (130 168¢-410]| p.95 | 163|463 | /02. | 87186 | 80 7
N 1.27 _14azp 671935 047 |70l 1.70] 02 |94 |94 1 78 | 1
< F.22 114451499 120 042 |l.s2|l.52] 100 |94]94 / 9
5 SUZ 11455 T706.¢9° |42 |4.52]72.52) Jom 194 | 94 L9
é 5.74 Is0& |14 960 0.5 |2 00 ool /OO |75 |94 gL 7Y



Port and Distance Clock Gas Meter Stack Meter | Stack Gas | Gas Samp]e[Sample Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@ Dry { Box iImpinger on
Point No. Stack Wall (ft3) Head Press. Diff. (OF) Gas Meter | Temp.l Temp. | Sample
(in.) ("H,0) ("H-0) (OF) (OF) (OF) Train
. . (HH
PR X-) Calc.|Actual In Out 9)
? 0.26 /530 722.(3 | 47 1).70|+70) 100 |94 | 9% 52 | 9
¥ | 0.%8  |ssdo| 730.4¢ | .50 190 |l%o| s0e6 |94 |94 / ?
7 (.27 )SE5O0| 138.4% 3 )90t o0 94|94 j ? .
75733 g
| 4.23 /o3 | 14baa | SO |1 t01,.80| o2 |94 94 1’ 9
d 5.1z (613 175428 | s 1O ma 9494 / 9
| % s.74 /623 | 7tz 00 ) s Vgnl/ ol o2 |7E|19 4 \ i




o . W .

Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant C F CHEMIEA Mat'l Processing Rate
Sampling Location /ALAnT Cny[j-?oP ouTU r) Sketch of Stack Final Gas Meter Reading ¥s/. 9 ft?
Date F—1 £ -72 Run No. pA | Initial Gas Meter Reading 74 2 ,9 ft3
Time Start_ 0 S22 & Time End [0 4o . Condensate Increase in Impingers %3 mi
Sampling Time/Point {1 Q@D 10 uwnc2.% 1260mfin Moisture in Silica Gel /9. 2- gm
DB Lo F, wB__ °F,vPeDP__ g | " | Silica Gel Container No. /5 Filter NolZ76~2.
Bar. Press. B€_ "Hg,Stack Press. 3@ "Hg Orsat: CO,
Moisture <-%,FDA9 L ,Gas Density Factor [ 0,
Weather \.Suuuy - CeENe " . €O
Temp._Zo °F, WDSE _W/S__O- 2 wavel | | * Ny
Sample Box No._  Meter Box No.__ &~ ' Excess
Meter AH@ | (,8 Pitot Corr. Factor__ .93 | Air,
Nozzle Dia.gzgg_in., Probe Length % ft Test Conducted by: A. L. LWhiL SOA/
Probe Heater Setting 2o Nomograph Cf .S 2 I NECK
Stack Dimensions 72" ¢5 in
Stack Area 4 ft2 Remarks:
Stack Height ! ft
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample {Sample| Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@Dry | Box |Impinger on
Point No. Stack Wall (ft3) Head Press. Diff. (oF) Gas Meter | Temp.| Temp. | Sample
| (ia) ("H,0) ("H,0) (F) | (oF)| (9F) . Train
r+.) In Out| '\S”Hg)
Calc. | Actual .
7 126 O0%35 | 770.30 | .47 0| v70 | yoe | 7| 78| g0 7"
g LY lovds| 22457 50 |2ela0 | r00 | 81] 79 76 | /3
- (77 log=8| 784 ¢25] st laolap | /0 lz3] 70 76| /4
/0 4.23 10970 | 793,72 43 |5 52| o [5¢ | 1 76| 12
14 5. /2 090 | go0d0l .43 | 157452 400 (69| 93| | %0 | /3
r2 574 109% | 807,721 43 Lvslest | 100 (91| g5 | g2 | /3




Port and Distance Clock Gas Meter Stack Meter StacV:kaas Gas Sample‘Sample Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@ Dry | Box |Impinger on
Point No. Stack Wall (ft3) Head Press. Diff. (oF) Gas Meter | Temp.| Temp. | Sample
(—1-0=»—3:3 ("H,0) ("H-0) (°F) (OF) (OF) Train
! F= ¥ 3
: A9 40 - Calc.|Actual 5 In Out ("Hg)
/ ,2 b N9<sol 8/4.76 | .36 |1 30l 368 a2] 731 48 g Z
2 B8 jpoO| 822.70 | s R.O|Reo | /o2 76| &9 "1 43
2 . /77 0 /0| 22020 | . Sb Do /oo 198 91 y /3
4 ¢.23 4029 | 827.40 | .33 |12 |l2 ]| s03 /00|73 1o 9
5 s/ n3o | 344.26 | .38 137|137 402 |/0219¢4 8 /-
A .74 1090|851 W0 |, ¢811.73173| j02 lpe| 9C " /1




. CEEONVEENRL. JWPR -, (A

Gainesville, Florida

SOURCE SAMPLING FIELD DATA SHEET

Plant O F CHEMIicAL = %AA)‘{ C:"f\{ - Mat'l Processing Rate
Sampling Location_ /R0 /= QUTLE T Sketch of Stack Final Gas Meter Reading RELEOSO0 D ft3
Date” F-/<~72 Run No. 3 _ Initial Gas Meter Reading Y5208 fts3
Time Start_// &8¢  Time End___ /4.6 Condensate Increase in Impingers %4 mi
Sampling Time/Point Z2(Dsuin Ca n f20) m . , Moisture 1n Silica Gel /9.6 gm
D8_sp0 °F, We__ °F, VP @DP__ “Hg : | Silica Gel Container No. 7/ ~ Filter No.72-/6-2¢
Bar. Press.. 3@ _"Hg,5tack Press. F® "Hg Orsat: (O, '
icisture 4 %,FDA92( ,Gas Density Factor ¢ : 0,
Weather S, adely ~ #HoT . A €O
Temp. 90 °F, WONMWA WS MY .3 ] N,
Sample Box No.  Meter Box Ho. & Excess
Meter aH@/.6 ¥ Pitot Corr. Facter ., 3 : | Alr .
Nozzle Dia. /4 in., Probe Length & ft Test Conducted by: A.L. Ww/iL so/
Probe Heater Setting 40 Nomograph Cf .72 SE MECK
Stack Dimensions 2" 4 in
Stack Area  ft2 Remarks:
Stack Height : ft
Port and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample [Sample| Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@Dry | Box [Impinger on
Point No. Stack Wall (ft3) ﬁead PresE. Diff. (OF) Gas Meter | Temp. Tgms), Sample
{in) ("H,0) ("H,0) (OF) (OF) (F Train
/r’f) In Out , ("Hg)
- Calc. { Actual -
! 26 1200 ¥5713 40 14145 (45| 03 (04| 03| — | ES5 | /2
2 .88 r200 | 367.00| 53 |190 | 19D | 103 lro6 | s02 13
2 177 1229 37520 .56 |20 | 20 103 |107) /02| - /5"
B 4 4.23 1230 §8/.¢4% .30 |11 | )¢ 102 lrnG| /o3 ri
& £/2 ioo | EFE2EL .38 142123 102 /06 /03 - 12
& 5.7 % (2x0 | 8§95.6¢s] 44 [Loel Lie| o3 [10d 03 k2




Port and Distance Clock Gas Meter Stack Meter Stack 7Gﬁas Gas Sample‘Sample Last Vacuum
Traverse From Inside Time Reading Velocity Orifice Temp. Temp.@ Dry | Box |Impinger on
Point No. Stack Wall (ft3) Head Press. Diff. (OF) Gas Meter | Temp.| Temp. | Sample
("’HT‘.T) ("H,0) ("H-0) (OF) (OF) (OF) Train
F1T : "Hag) |.
( /3o0 Calc.]Actual In Out UHe)
- s 1310 | 20322 | 42 |/ §3/53| 04 /o7 [0k /2
g 2% 13201 9//.33 | .5¢C |20 R0 | /04 |fo7 /os /3
yi /.77 1330 |19 88 | o 1251057 104 )06 109 / 4-
/0 423 /134n| M7 05 | .42 15453 04 |p5|/lo5 /2
' 5 1550 | 739. 02 | 42 |)s3/$3| 104 |[osl /oS /2
’ 2 74 - | /400 ?/40 400 | .35 1281127 J0F | pl/oé i
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APPENDIX C

Standard Analytical Procedures



windeis o

Reply to

Attn of:

Shhkk.

To:

ENVIRONMENTAL PROTECTION AGENCY
Reseagch Triangle Park, North Carolina 27711

- .

) o ' Date: 12-21-72

Summary of Fluoride Analysis
R. Neulicht, EMB, IRL

This memorandum is in response to your request for a brief
summary of our SPADNS-Zirconium Lake procedure for determination
of fluoride in.stack emission samples.

Samples received in our labcratory are filtered through
fluoride free paper filters to yield water soluble and water insoluble
portions. The water insoluble particulate collected on the filter
is rinsed throughly to be sure that all water soluble fluoride is
rinsed through. The water soluble fractlon is distilled from sul-
furic acid to a maximum temperature of 180° C. 'If chloride is suspected
in the sample Ag.So, is added to the still. SPADNS solution is added
to an aliquot of the distillate and the absorbance is read at 570 nm.
The concentration of the sample is determined from a calibration curve
prepared from standard fluoride solutions. It is very imvortant that
the temperature of the samples be the same as that of the standards

.when absorbances are recorded.

The water insoluble fraction of the sample is evaporated to dry-
ness in the presence ot a siurry of Cavu, and then rfusea wiil "LWASI. Tho
fusate is dissolved with distilled water, neutralized with dilute H So4,

distilled and analyzed as described for the soluble portion.

Paper filters containing particulate are cut into small pieces,

" suspended in a slurry of CRO, evaporated to dryness and ashed prioxr

to the alkali fusion and distillation.

If you have any questions about this procedure, let me know.

Howard L. Crist

Chief, Source Sample Analysis Segtion
SSFAB, QAEKL

cc: R. E. Lee



Phosphorous Pentoxide Determination

Colorimetric Molybdovanadophosphate Method . o o

< . <
. . . ©
e . .
3 « b

An aliquot of sample is hydrolyzed in thé presence of HCl and

3

.

- HNO, acids by boiiing almost to dryness.

L]
.

The.sample is cooled to room peﬁperature, Fransfgrred to a
250 ml volumetric flask and diluted to volume with distilled water.
A.ZO ml aliquot is.transferred to a 100 ml.volumgtric flask, 20 ml
of molybdovanadate reagent is added and the flagk is diluted to

.

volume.

The absorbance of the yellow color is determined after ten min-
" utes at 400 nm. The concentration of phosphorous pento:iide is deﬁ

termined from a calibration curve prepared with standard solutions.
‘ &
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Environmental Engineering, Inc.
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Steve Neck
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John Reynolds
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Environmental Protection Agency




