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INTRODUCTION

Under the direction of the Environmental Protection Agency,
Environmental Engineering, Inc. conducted emission tests at the
Texas Gulf, Inc. phosphate complex in Aurora, North Carolina. On
November 19, 1971, three two-hour test runs were conducted on TGI's
super phosphoric acid production facilities. The purpose of the
tests was to obtain data for the use of both the Industrial Studies
Branch and the Performance Standards Branch of the EPA.

The outlet stack of the off-gas scrubber was measured for
soluble and insoluble fluorides. Grab samples of the scrubbing
liquid, the process reactant, and_the process product were also
analyzed for fluoride content. A schematic flow diagram indicating
the sampling location is given in Figure 1.

Complete test restuls are listed 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.

One deviation from standard testing procedure was necessary.
The velocity of the exit gas was too low to be measured by Method

2 of the Federal Register even when using a micromanometer. At the

time of the tests, no other method was available. The EPA project
officer decided to conduct the tests, sampling at a constant rate
determined by the AH@ of the meter box. Jerome Rom (EPA) returned
to the test site at a later date to measure the stack gas velocity.
At this time, he measured the gas velocity by igniting a colored
smoke bomb in the stack and measuring the time required for the
smoke to appear at the stack outlet. The length of the stack from
the sample port to the exit was known; consequently, the stack gas
velocity could be calculated. Several such tests wefe made, and

the times from all the tests were averaged; this average time was

<

. used to calculate the gas velocity. Needless to say, this method

will not give the exact velocity. However, because the proéess
operation does not vary a great deal, this method should give: an
approximate value for the gas velocity during the actual fluoride
tests.

A complete summary of stack gas conditions and emission

levels is given in Table 1.



TABLE 1

SUMMARY OF RESULTS

FLUORIDES
TEXAS GULF, INC.

SUPER PHOSPHORIC ACID OQUTLET
Run No. T 2 ‘ 3
Date S 11/19/7 11/19/71 11/19/71
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 30 30 30
Stack gas moisture, % volume 1.9 1.9 1.8
Average stack gas temperature, °F 72 72 71
Stack gas flow rate @ S.T.P.”, SCFM 420 420 420
Volume of gas sampled @'S.T.P. 90.315 88.809 90.157
Fluoride, water soluble, mg 13.148 - 35,910 11.781
Fluoride, total, mg 13.148 35.910 11.781
Fluoride, water soluble, gr/SCF 0.002 -0.006 0.002
Fluoride, total, gr/SCF 0.002 0.006 0.002
Fluoride, water s&fub]e, gr/CF stk. cond. 0.002 0.006 0.002
Fluoride, total, gr/CF stk. cond. 0.002 0.006 0.002
Fluoride, water soluble, 1b/hour 0.008 0.022 0.007
Fluoride, total, 1b/hour 0.008 0.022 0.007

. .
Dry, 70°F., 29.92 inches Hg.




III.

Iv.

PROCESS DESCRIPTION

Texas Gulf, Inc. operates two super phosphoric acid (SPA)
production trains at their Lee Creek, North Carolina operations.
Emissions were sampled from the south production train only.
Texas Gulf, Inc. produces SPA by concentrating 54 percent P205
phosphoric acid to 68-72 percent P205.

In concentrating the acid, 54 percent P205 phosphoric acid
is continuously fed to the vacuum evaporator (Figure 1). The
overheads, containing fluorides and water vapor, are condensed in
a barometric condenser. The barometric condenser water flows to
the barometric condenser hotwell after which it is sewered to the
gypsum pond. The product acid (68-72 percent P205) is continuously
tapped from the evaporator and pumped to the product acid cooling
tank where it is cooled before being pumped to storage.

Fluoride emissions from the barometric condenser hotwell

and the product acid cooling tank are controlled by a scrubber.

+ PROCESS OPERATION

A11 three test runs were conducted on November 19, 1971.
The process operated normally throughout the collection of all

samples.



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 sampling 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 found
by using the wet bulb-dry bulb method as referred to in the Federal

Register (Vol. 36, No. 247, Part II, December 23, 1971).

Preliminary Velocity Determination

Because of such a low flow rate, the velocity could not be

measured as per Method 2 of the above referenced Federal Register.

A micromanometer was used with an S-type pitot tube in an attempt
to measure the flow; however, the flow rate was so Tow that this
method did not work. The EPA project officer decided to perform
the tests, sampling at a constant rate determined by running the
samplé train at the AH® of the meter box. The stack velocity was
determined by Jerome Rom (EPA) at a later date. The.method used
consisted of igniting a smoke f]are in the stack at the sample port
and measuﬁfhg the time required for the smoke to travel the known =<
distance to the stack outlet. Several such tests were made, and
the average time of the tests was used to calculate the velocity

of the stack gas.

Sampling for Fluoride Emissions

The sampling procedure used for determining fluoride emissions

was similar to Method 5 of the Federal Register. Other .than the

velocity measurement, the major difference between tﬁe two methods



was the configuration of the sampling train. The sampling train des-

cribed in the Federal Register has a heated box containing the

filter holder directly following the glass probe. The sampling 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 sample carry over. Figure 3 is a
schematic diagram of the sampling train used.

After the selection of the sampling site and the minimum num-
ber of sampling points per Method 2 of the above referenced Federal
Register, 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. As already mentioned, because of the Tow flow
rate, it was decided to sample at the aH@ of the meter box (1.62
inches HZO)' The traverse points were se1§;ted to maintain at Teast
one inch from the inner'stack wall.

After each run, the liquid volume in the first three impingérs
was measured volumetrically and the silica gel was reweighed. The
impinger liquid, the filter, plus the water washings of the probe and
other sampling train components up to the silica gel were placed into
polyethylene containers. During some runs the different sample frac-
tions were placed in separate containers, while during others all |
the recovered sample was placed into one container. 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.

Laboratory Analysis Procedures

Water soluble fluorides were done by a sulfuric acid dis-
tillation followed by the SPADNS-ZIRCONIUM LAKE METHOD. Water
insoluble fluorides were first fused with NaOH followed by a sul-
furic acid distillation then by the SPADNS-ZIRCONIUM LAKE METHOD.

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

Emission Calculations and Results



PB -

. PS -
As -
AS'~

NPTS -
TS -
™ -

H -.

AH -
AN..
. CP -
VM -
Ve -
Po -~

STP -~

VWV -
VSTPD -
VT -

W -
FDA ~
MD -

© MS -~
GS -

: EA -
' A HxTS -
U -
Qs -

.. Qb -
QSTPD ~
PISO -
Time -

°i
~

E.E.JT. SOURCE SAMPLING NOMENCLATURE SHELT .o‘

]

Barometric pressure, inches Hg ‘
Stack pressure, inches Hg o T o
Stack area, sq. ft. -
Effective area of positive stack gas f]ow, sq. ft. '
Number of traverse pouints where the pltot velocity head was greater than ze
Stack temperature, °R . . e
Meter temperature, °R . ' . ‘
Average square root of vcloc1ty head, 4inches Hp0
Average meter orifice pressure dlffcrential, inches H50
Sampling nozzle area, square feet
S-type pitot tube correction factor
Recorded meter volume sample, cubic feet (meter conditions)
Condensate and silica gel increase in impringers, milliliters
Pressure at the dry test meter orifice, {fB +A ﬁ] inches Hg
o 13.6
Standard conditions, dry, 70°F, 29.92 inches Hg

Conversion of condensate in milliliters to water vapor in cubic feet (STP)
Volume sampled, cubic feet (STP) 4 ~ :
Total water vapor volume and dry gas volume sampled, cubic feet (STP)
Moisture fraction of stack-gas ’

Dry gas fraction .o :

Molecular weight of stack gas, lbs/lb-mole (dry conditions)

Molecular weight of stack gas, lbs/lb-mole (stack conditions)

Specific grav1ty of stack gas, referred to air

Excess air, %

Average square root of velocity head times stack temperature

Stack gas velocity, feet per minute '

Stack gas flow rate, cubic feet per minute (stack conditions)

Stack gas flow rate, cubic feet per minute (dry conditions)

Stack gas flow rate, cubic feet per minute (STP)

Percent isokinetic volume sampled (wcthod described in Federal Register)
Total sample time, minutes



©

EQUATIONS FOR CALCULATING FLUORIDE EMISSIONS

VWV = (0.0474) x (VC)

. <

CVSTPD = (17.71 x (VM) x (PB + —H- )3 T

o VI = (VWv) + (VSTPD) B '

SooW = (WSO O
"FDA = {1.0) -~ (W) - | L " ' .

FMOIST'= Assumed moisture fraction S | .

MD = (0.44 x % CO,) + (0.32 x % 0,) + (0.28 x % N,) + (0.28 x % C0)
MS = (MD x FDA) + (18 x W) |

LGS = (MS) —+ (28.99)

EA =’B100)- x (% 0y - %_@)]%[(0.266 x % N,) - (Z 0y - ?299):]

—

 § = (174) x (CP) x (H) x #(TS x 29.92)+(GS x PS). -
" QS = (U) x (AS)
QD = (QS) x (FDA)
QSTPD = (530) x (QD) -~ (TS) X (PS) + (29.92)‘4
PISO = [ (0.00267 x VC'x TS) < (P, x TS x wi+1) ]| = [(Time x U x S x AN) ]

«

Fluoride Emissions:

MG = Milligrams of fluoride from iab analysis
Grains/SCF = (0.01543) x (G) == VSTPD
Grains/EF, Stack Cond. = (17.71) x (PS). x (FDA) x '(Grains/SCF) -= (TS)

Lbs/hour

1

(Grains/SCF) x (0.00857) x (QSIPD)

Tons/hour, determined from plant data

Lbs/ton P205 Yed = (lbs/hour)-}-(Tons/hour PZOS Fed)



TEST NO. -

PLANT - TEXAS GULF SULFUR, AURORA, NORTH CAROLINA
SOURCE ~ SUPERPHOSPHORIC ACID (S. Stack)

TYPE OF PLANT - SUPER PHOSPHORIC ACID

CONTROL EQUIPMENT -

POLLUTANTS SAMPLED - FLUORIDES

— n n S T S s St St e " S W T e W S G S Y S A D B i o S Mt S G S G S Mg G T S S A et S Sy D G St TR ST S ST W L T VL SR Sy S SYE Wk Tt S AP T D Bl Tt S e WP T S S S St

1)RU HUHBER o 23 1
2)DATE O N e S O A O N R W K- Y i
3)TIME BEGAN 1..10:45 0 _13:30.__. 1 17:05____1
WYTPIME ZHD l_.12:50 1 __16:60 ___1_19:05____1
S)YBAROMETRIC PRESSURE, IN HG 130 130 1.30 . .
6 WETEK ORIFICE PRESSURE DROP, IF H0 1_.1.62 1 162 1l 162 __ 1
7)YVOL DRY GAS, METER COND, CUBIC FEET 1..90.243___1_89,238___1_90.254 ___1
8)AVERAGE GAS METER TEMPERATURE, DEG F  J__73__ ____ 176 o724 1
9)VoL DRY GAS, S.T.P. , CUBIC FEET 1 .90.315 __1 .88.809 __1_ 90.157___1
10)TOTAL 120 COLLECTED, ML 1..37.3 ____ l..36.2 ____ 1.35.4_ 1
11)VOL #20 VAPOR COLLECTED, S.7.P. , CU FT]__1.77 ____ 1_1.72 {1 _1.68_____ 1
12)STACK GAS MOISTURE, PERCENT VOLULE 1 1.9 ___ 1l 1.9 o1s 1
: L d de 1
14)PERCERT CO2 1.0 | L 1
15)PERCENT 02 1..19.2 ___ | S S |
16 YPERCENIT CO , 1.0 N | L
C17YPERCENT N2 1..80.8 ___ Lo | S
: : R I L e 1
19)MOLECULAR WEIGHT OF STACK GAS, DRY 1. 28.77 _ | 28.77____|_28.77____. §
20)MOLECULAR WEIGHT OF STACK GAS, STK conpl__28.54 ___ | . 28.54____1_28.54 ___. |
21)STACK GAS SPECIFIC GRAVITY 1..0.98 i_JLQ§ _____ i_gﬁgg _____ +
S USRS VR SRV 1
23)AVERAGE STACK CLS TEMPERATURE, DEGC F | __712 172 o7 ] [
o N | d d ] L
o ) ‘ i L do 4
26 )STACK PRESSURE, Ii HG, ABSOLUTE 1.3 __ 1..30 _____ 130 Il
27)STACK GAS VEL, STACK COND, F.P.M. 197 13197 13197 1
28)STACK AREA, SQ FrET i_.2.18 | 2.18 ____ 1.2.18 __ 1
29)EFFPECTIVE STACK AREA, SQUARE FEET 1_.2.18 1_2.18_ ____ 1.2.18_ ____ 1
30)STACK GAS FLOW RATE, S.T.P. , SCFMD Y 1 420 1_420 |
31)YEDT TINE OF TEST, MINUYES J__420 I A 1.320 1
32)SANPLIIG NOZZLE DIAMELER, IHCHES 1_0.25 i_JLzé _____ i_ﬁ&gg _____ i
. e b
34)FLUORIDE - WATER SOLUBLE, MG |- 3148 " 35,910 | 131.78L 1
35)FLUORIDE - TOTAL, G 1.:.13.148 | 35.910 | 11.781 _ |
36 )FLUORIDE - WATER SOLUBLE, GR/SCF 1._.0.002246 _| 0.006239 ] _0.002016_ _ 1
37)YFLUORIDE - TOTAL, GR/SCF 1..0.002246 | 0.006239 _1_0.002016__ .1
38)FLUORIDE - WATER SOL., GR/CF, STK cuD. ]__0.002194 | 0.00606 __|_0.0Q1965 _!
39)FLUORIDE - TOTAL, “GR/CF, STX cup,.  |__0-.002194 | 0.00606 __|_0.001965__ L
YWO)FLUORIDE ~ WATER SOLUBLE, LB/HOUR 1___0.00808 | 0.022457__1_0.007256__.1
Y1)FLUORIDE - TOTAL, ~ LB/UOUR 1_.0.00808 _1__0,022457__1_0.007256_..
‘ ' d e A L. l
P e d J
i el

xx*xS, 7., «+DRY, 70 DEGREES F, 29.92 INCHES MERCURY**x



APPENDIX B

Field Data



SOUTEE SAFPTING TITLD DATR SITTT

- Mat*l Processing Rate

. . - .

Plant / 6‘5 »56-’3’7,’%ﬁ £ (J/
~Sampling Location
Date .7 -7/

e 4.
Time Start

Run No. /

Time End

Sampling Time/Point & iy
DR} 2 °F, VF @ DP

roisture  %,FDA  ,Gas DensityFactor

°F, WB "Hg

Sarametric Pressi{ ¢ 'Hg, Stack Press3¢'Hg
Weathsy - v L b fedraga

fenp. 7 2. °F, W/D L w5 o, S
Sarple Box No. _ Meter Box No. .~
Meter £1i% /.42 Pitot Corr. Factow.f'3

Nozzle 311_}_{:7[ in., Probe Length & ft

Probe Heater Setting 1y ¢ /7 C

| Sketch of Stack

7 55.¢2¢

Final Gas Meter Reading

Initial Gas Meter Reading /£ 4, 77}

(&

~Total Condensate in Impingers

Moisture in Silica Gel

Orsat: CO2 st

Silica Gel Container No. 7 e( Filter No. ¥

1 /

0, Liz
e CO . -C'

N, ot

Excess
Aix

Test Conducted By: Y., 7, .7

Stack Dimensions: Inside Diameter 20 in
Inside Area  ~  ftZ 4 ' X
Height~ f40 7 ft Remaxks :
Fort and Distance Clock Gas Meter  -[Stack | Meter Stack Gas | Gas Sample | Sample | Last Vacuum
Traverse from End rime Reading “{Velocity Orifice Temp. Temp.@ Dry | Box Impingr on
i'oint No. of Port (££3) Head - Press.Diff. (°F) Gas Meter |Temp. | Teimp. Sample
(in) ("Hy,0)  (—("H,0) ____ | {°F (°F) (°F) Train
Calc.™} Actual In Out {(""Hg)
_i o j < P % i @ K
(=] /o 45 | pbY &2 fe2| (&2 9z \7; 172 160 | 72 |30
’ In:s0| LER. G A i 7/ 1] &4 S
e ois L72:. 86 oy 7117/ o 2.5
= z 100 | 675 95 N S N E YR /RN A Y A
i 5| 777 64 | ] 71171 67 3.5
_ (o | 53 4 AN v/ A b/ 4.0
=3 15 s | 687749 Ay | b 77172 /60 | bk ()
1240 | £50 gz VoV [V 9 72 ek 14/
ESETRY Lioed FAe | <o, |7z 1721 o4 143



Gas Meter

Stack Gas

Port and Distance Clock Stack Meter Cas Sample| Sample | Last Vacuun
Traverse from End Time Reading Velocity | Orifice Temp, Temp.@ Dry | Box Impinger | on
Point No. of Port . (£t3) Head Press.Diff. (°F) Gas Meter | Temp. | Temp: Sarmple
{in) ("H,0) . ("H,0) (R (°F) (°F) 'g‘ffiil)l
. Cal.| Actual In } Out te
(=4 | jg¥%y l3e | 658, 4 b TR 1207 ) gay £§ Y
I : W3S | TR k3 S A TN T 73 172 L5 sy
fidtfo | 705,59 ‘ G ER i Gi 3.2
E
E vt [lras | 707 b6t SR VERWVE SV ESW A s
7~ ese | 709.67 a5 3 73173 2570 b8 | T2
niss | 713.4 74123 AR
12:00 | 71, 2- R 24173 b 55
2L ores | al. s | : 2y |73 7T A
/g fo_| Jai. & 74 .27 7/ S6
[ys tg28.7 : | T 7Y T 18 6
2- 3 /220 | 732,3 f: 2H gy W70 | 76 1Si6”
1228 | 734,/ = : ARV, b7 156
j2: 301 739.,9 e 2 g 15 174 . &7 LS
- 18235 | 143, 7 e ! los lon (/72 156 |55
| 12:40 | 714 7.4~ R 5 15174 &7 57
124 | 757,19 AR Y DO N 7451 7€ 67 |57
Y] V7 g |
En 1850 | 955,070 L62) £42 | F2e |34 |75 7 157
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| SO SATREENG WD [ e
Plant 7~ /A~ S- SuPesw Acd Mat'l Processing Rate

7
Sampling Location Sketch of Stack Final Gas Meter Reading ej4/, -3¢§ £3
Date yy /m/?j Run No. ) Initial Gas Meter Reading 754.¢.a 7 ¢ £t3
=7 pd . .
Time Start_/3.%¢  Time End Total Condensate in Impingers ]33 ml
Sampling Time/Point 4~ . - -~ - Moisture in Silica Cel gm
D3 -72_°F, WB °F, VF @ DP '"Hg C Silica Gel Container No.2¢¢ Filter No. 5
. - . P .
Mbisture %, FDA  ,Gas DensityFector P Orsat: CO2 r |
: — Eo s
Barometric Pressd ¢ "Hg, Stack Press3tHg Pt A 0,
7 _ . , ! P!
veather A i : 5 A o
- - : y . NI S
Tamp. 2 °F, W/D . , W/S - 2R N2
Sample Box No. Meter Box No. 4 Excess
st IR - ‘ P . i I\i
;'\;eter[;ns_é_‘!,__z___ Pitot Corr. ractmzf._f____? AT
Yozzle Dia. Ywy in., Probe Length’ «, ft , Test Conducted By: (>, 4 !ler)
. . - ./ /
Probe Heater Setting : £ - dehwzon
< ' 1D - Feolged]
Stack Dimensions: Inside DiameterZ ¢ in i
Inside Area = ft? :
X e S:
Height o= ft Remark
n h] . ! y ‘ )
Port and Distance Clock Gas Meter -tStack Meter Stack Gas | Gas Sample | Sample | Last Vacuum
Traverse from End iime Reading ‘1Velocity Orifice Temp . Temp.@ Dry | Box Impinger on
Point No. of Port (£t2) Head Press.Diff. (°F) Gas Mcter |Temp. | Temp. Sample
(in) N\ (”HZO) ("H,0) {(°F (°F) (°F) Train
S , Calc,” Actual In Out ("Hg)
T - 1.;,' ' ] . N I - .
/ - / ‘:T ;’,3"/\ ‘75,5’49 ?‘Q £ 5’:’?” po i £l F & ) -T ?Z /f/‘{'f?{ 7,,2- ::5- _5;;__._
b4 /35 | 1563.9 N & : 255 1 | 2. 2.3
[ =7 N L4948 1l G g ] 26 (72 | 742 13.2
; : - 4 i :
[’\, 154 | 513, . s 1.9, 2.0~
(= 3 200 | F197. 4 s i 474 WM V60 193 3.2
pe M Y N 7 d ¥4 t e
295 | 157, & L : 4| ) 2.0
200 [ TRY, 7 LEA N EA0 4 i 24 l7e U4 | T4 133



Gas Meter

Port and Distance Clock - Stack Metex- Stack Gas | Gas Sample| Sample | Last Vacuum
Traverse from End Time Reading Velocity Orifice Temp, Temp.@ Dry | Box Inpinger| on
Point No. of Port (££3) - Head .- Press.Diff. (°F) Gas Meter | Temp. | Temp: Sample:
(in) ("H.0) ("'H.0) (°F) (°F) (°F) Train
B e e e ("Hg)
N 2. ] ACTtUalL n Ut
I, 2./ 5| Ts%, =R o 17£ 424 Tq0 e
| a0 | 192.1 RN L l9e lae L2 3o
& -"“\."c}:w__g wone__bin Ke, i
ol | Ke short ; -7z 7 /55 1 69 133
330 | 7958 7711% Gl las
R | |
21251 79%.72¢ . 77 | 7% 64 136
2-) 390 | 799728 3 17197 1163 | 68 138 |
248 | 8034 : £17¢ 68 |23
3150 | G077 i 77 2% 68 157
27 2. 55 3/09 77 \77 | /b6 | 677 3.9
$roo | Sl b o I ¢\ 7 67 4.0
F1057 | K163 / | : 27174 67 142
Z-3 4110 | 582.2. | 76 12& 1178 | 66 4.5
445 | 8359 2¢ |77 66 144
4:20] 829.9 : X 7 |77 Ce | 4.9
21 4 .o5] 223, Al A/ 17872 |IsS | 67 1S3
4:30] 836.9 W e i/ 24 177 477 6./
4.5 | §40. 5 Jboit £5F. | ]2 24 1717 67 b5
A ' i b pdt I ) A
End g | O, 208 L6 iy 5
Voo oo
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Plant S (ANZESN ﬂ/f A

TR SAVPTETNG FTERD DATASHEET™

T &S

Sampling LOC"th“l

Date_ J{— G =7 ¢ ‘Run'No.___ 3

Time Start_§_ 4 ¢ Time End

Sarpling Time/Point [T i

DB~ °F, WB °F, VF @ DP ""Hg
soisture %,FDA_ ,Gas DensityFactor
Barometric Press 'Hg, Stack Press_ "Hg
Weather i, g'—1§~f\ (jc [4

T °F, /D , W/S

Nozzle Dia.4¢gf in.,

Probe liea

~Stack Dimensions:

/,é~2~,P1goL Corv.

No. Meter Box No. &
focter .43

’yobe Lﬂnggh Lf_ft

er Sett;ng

Sketch of Stack

Inside Dlumetcr 2.0 in

Inside Area

~——=F7

Mat'l Processing Rate

Final Gas Meter Reading 934,567  ft3
Initial Gas Meter Reading %;alf..3<?27 £t3
Total Condensate in Impingers } - ml
Moisture in Silica Gel gm

Silica Gel Container No./d & Filter No. A

Orsat: CO2 | ' [
.-'OZ
CO
N,
L
Excess
Air
—
Test Conducted By: Fa /a,,u'f‘
27
ToAnSon

Remarks:

Height Jos_ ft
ort and Distance Clock Gas Meter Stack Meter Stack Gas | Gas Sample | Sample | Last Vacuum
;ra\erse from End Time Reaulno Velocity Orifice Temp. Temp.2 Dry | Box Impinger on
Foint No. of Port (£t3)° Head Press.Diff. | (°F) Gas Meter |Temp. | Temp. Sample
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APPENDIX C

Standard Analytical Procedures



ENVIRONMENTAL PROTECTION AGENCY

Research Triangle Park, North Carolina 27711

Reply to o
Attn of: . - Date: 12-23-72

Subject: Summary of Fluoride Analysis

To: . .
% R Neulicht, EMB, IRL

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

Samples received in our laboratory 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 1is
rinsed through. The water soluble fractiog 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 raliquot 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 imoortant that
the temperature of the samples be the same as that of the standards
vhen absorbances are recorcded.

The water insoluble fraction of the sample is evaporated to daxy-~
ness in the presence of a siurry or Cavu, and then fused wiil whck. Lol
fusate is dissolved with distilled water, neutralized with dilute H2504,

distilled and analyzed as described for the soluble portion.

Paper filters containing particulate are cut into small pieces,
suspended in a slurry of CAO, evaporated to dryness and ashed prior
..to the alkali fusion and distillation.

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

Hocmeaf €t

Howard L. Crist
Chief, Source Sample Analysis Section
SSFAB, QREMT,

cc: R. E. Lee
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Environmental Engineering, Inc.

Name Title
John Koogler, Ph.D., P.E. Project Director
Dennis Falgout Project Manager
George Allen | Environmental Specialist
Eric Johnson Environmental Specialist

Environmental Protection Agency

John Reynolds
Jerome Rom

Roy Neulicht



