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INTRODUCTION

Under “the dfrection of the Environmental Protection Agency,
Environmental Engineering, Inc. conducted emission tests at the Borden
Chemical phosphate works located in Piney Point, Florida. On January
25 and 26, 1972, three test runs of approximately two hours each were
conducted on Borden's granular triple superphosphate (GTSP) process.
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
Environmental Protection Agency.

Each unit of the scrubbing system at the Borden Chemical plant
consists of a primary scrubber using weak phosphoric acid as the
scrubbing medium, followed by a tail gas scrubber using pond water as
the scrubbing medium (Figure 1).

In addition to measuring total fluorides at the outlet stack,
measurements were made in the inlet ducts of the reactof and dryer, and
cooler tail gas scrubbers. The outlet ducts of the reactor and dryer
tail gas scrubbers were also tested. The outlet of the cooler tail gas
scrubber could not be tested because of the configuration of the duct-
work. The plant alternately pfoduces both diammonium phosphate and
triple superphosphate using the same equipment. While producing GTSP,
some of the off-gases from the dryer are diverted from the dryer tail
gas scrubber to the reactor tail gas scrubber. This by-pass stream

was also measured for fluorides. Grab samples of the scrubbing Tiquids,



the process reactants and the process products were analyzed for fluoride
and PZOS content. A schematic flow diagram of the process operation and
the sampling locations is given in Figure 1.

Pertinent results of the tests are listed in Tables 1 - 7; com-

plete results are given in Appendix A.

SUMMARY OF RESULTS

The plant was operating under normal process conditions during
all of the test runs. However, a few deviations from standard procedure
occurred during the sampling and should be noted. 1) During the first
run at Station "K", the isokinetic sampling rate could not be maintained
and the nozzle size was therefore changed after the first 30 minutes of
the test run. 2) The physical characteristics of the sampling platform
at the outlet stack prevented traversing with the fluoride train. There-
fore, the fluoride sample at Station "U" was taken at one point only
(a complete velocity traverse was done before each test run). 3) En-
trained water caused a sanipling problem in the "recycle" duct (station
"W'). Due to the entrained water, the moisture content of the gas at
this point was taken to be that of a saturated gas at the measured
stack temperature. Furthermore, to give more accurate readings, the
velocity traverse for this station was not performed at the sample point,
but was performed farther downstream.

A few other irregularities should be noted. The stack gas flow
rate for Run 1 at the dryer tail gas scrubber inlet (station "K") were

extremely high compared to the other two test runs. No éxp]anation is
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available for this. Furthermore, the plant reports that the cooler
scrubber system was designed for a flow of 50,000 ACFM. In light of
this fact, the flows reported for the three test runs at the cooler
tail gas scrubber inlet (station "M") appear to be high, and may be
in error. The effect of high flow readings would be to bias the
"Tbs/hr" and "Tbs/ton P205 fed" fluoride concentration on the high
side.

For a complete summary of the stack conditions and emission

levels for each test run, refer to Tables 1 - 7.



TABLE 1

SUMMARY Cr PESULTS

FLUORIDES
STATION I
Reactor Tail Gas Scrubber Inlet

Run No. 1 2 3
Date 1/25/72 1/25/72 1/26/72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 28.5 . 28.5 28.5
Stack gas moisture, % volume éf]ﬂm T 8.6 7.9
Average stack gas temperature, °F. 115 i ! 115 110
Stack gas flow rate @ S.T.P., SCFM 14751 ];;09 14367
Vol. dry gas @ S.T.P.", SCF 86.584 83.369 82.858
Fluoride, water soluble, mg 97 73 47
Fluoride, total, mg 97.13 | 73.16 47.032
Fluoride, water soluble, gr/SCF 0.0173 0.0135 0.0087
Fluoride, total, gr/SCF 0.0173 0.0135 0.0087
Fluoride, water soluble, gr/CF stk. cond.| 0.0138 0.0107 0.0071
Fluoride, total, gr/CF stk. cond. 0.0138 0.0107 0.0071
Fluoride, water soluble, 1b/hour 2.19 1.65 1.07
Fluoride, total, 1b/hour 2.19 7.65 1.07
Fluoride, water soluble, 1b/ton P205 Fed.[ 0.19 0.15° 0.097
Fluoride, total, 1b/ton P,0; Fed. 0.19 015 | 0.097

Scrubber efficiency, %

* Dry, 70°F., 29.92 inches Hg.




TABLE 2

SU.MARY QF RESULTS

FLUORIDES
STATION ¢

Reactor Tail Gas Scrubber Qutlet

Run No.

1 2 3
Date 1/25/72 1/25/72 1/26/72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Ha 30 30 30
Stack gas moistd;elﬁin;;¥ﬁme 4.3 4.9 4.6
Average stack gas tempé:ature, “F. 94 98 92
Stack gas flow rate @ S.T.gj:_éCFM 21918 21216 21981
Vol. dry gas @ S.T.P.", SCF 48.364 47.552 46.605
Fluoride, water soluble, mg 3.7 2.6 2.5
Fluoride, total, mg 3.747 2.61 2.535
Fluoride, water soluble, gr/SCF 0.0012 0.0008 0.0008
Fluoride, total, gr/SCF 0.0012 0.0008 0.0008
Fluoride, water soluble, gr/CF stk. cond. 0.0011 0.0008 0.0008
Fluoride, total, gr/CF stk. cond. 0.0011 0.0008 0.0008
Fluoride, water soluble, 1b/hour 0.2254 0.1455 0.1507
Fluoride, total, 1b/hour 0.2254 0.1455 0.1507
Fluoride, water soluble, 1b/ton P205 Fed.! 0.02. 0.013 0.014
Fluoride, total, 1b/ton PZ-O5 Fedtmm* 0.02 0.013 0.014
Scrubber efficiency, % 89.7 91.2 85.9

* Dry, 70°F., 29.92 inches Hg.




TABLE 3

SUMMARY OF RESULTS

FLUORIDES
STATION K
Dryer Tail Gas Scrubber Inlet
Run No. 1 2 3
Date 1/25/72 1/25/72 1/26/72
Baremetric pressure, inches Hg 30 30 30
'*.Stsc;»pressure, inches Hg 28.6 . 28.6 28.4
Stack gas moisture, % volume 7.3 10.7 4.3
Av:rage stack gas temperature, °F. 115 115 115
'~”gtack gas flow rate @ S.T.P., SCFM 137359 . 51682 45480
Vol. dry gas @ S.T.P.*, SCF 67.854 26.004 67.162
Fluoride, water soluble, mg 200 62 125
Fluoride, total, mg 200.12 62.05 125
Fluoride, water soluble, gr/SCF 0.0454 0.0367 0.0287
Fluoride, total, gr/SCF 0.0454 0.0367 0.0287
Fluoride, water soluble, gr/CF stk. cond. 0.0371 0.0289 0.024
Fluoride, total, gr/CF stk. cond. 0.0371 0.0289 0.024
Fluoride, water soluble, 1b/hour 53.44 16.25 11.19
Fluoride, total, 1b/hour 53.44 16.25 11.19
k}1ﬁoriae, water soluble, ]B/fgn P205 Fed. 4.56. 1.48 1:65“'“
—~F7J5§3}§;: total, 1b/ton PZOS Fed. 4.86 1.48 1.02

Scrubber efficiency, %

* Dry, 70°F., 29.92 inches Hg.




TABLE 4
SUMMARY OF RESULTS

FLUORIDES
STATION L
Dryer Tail Gas Scrubber Qutlet

Run No. 1 2 3
Date 1/25/72 | 1/25/72 1/26/72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 30 30 30
Stack gas moisture, % volume 2 3 1.9
Average stack gas temperature, °F. 75 ‘ 81 72
Stack gas flow rate 6 S.T.P., SCFM 54942 | 49319 38169
Vol. dry gas @ S.T.P.", SCF 109.926 | 100.929 | 88.849
Fluoride, water soluble, mg 37 21.4 20
Fiuoride, totai, ing 37.04 21.431 20.01
Fluoride, water soluble, gr/SCF 0.0052 0.0033. 0.0035
Fluoride, total, gr/SCF 0.0052 0.0033 0.0035
Fluoride, water soluble, gr/CF stk. cond.! 0.005 0.0031 0.0034
Fluoride, total, gr/CF stk. cond. 0.005 L 0.0031 0.0034
Fluoride, water soluble, Tb/hour 2.45° 1.39 1.44
Fluoride, total, 1b/hour 2.45 1.39 1.44
Fluoride, water soluble, 1b/tbﬁaﬁgb;“;é;. 0.22 0.13 | vaiié
Fluoride, total, 1b/ton P205 Fed. 0.22 0.13 0.13
Scrubber efficiency, % 95.4 91.5 87.1

" Dry, 70°F., 29.92 inches Hg.




TABLE 5
SUMMARY OF RESULTS

FLUORIDES
Station M
Cooler Tail Gas Scrubber Inlet
Run {o. 1 2 3
Date 1/25/72 1/25/72 1/26/72
Barometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 27.97 27.97 27.97
Stack gas moisture, % volume 6.7 5.4 6.1
Average stack gas temperature, °F. 107 108 111
Stack gas flow rate @ S.T.P., SCFM ' 67510 74755 75660
Vol. dry gas @ S.T.P. , SCF 116.54 | 185.355 | 134.067
Fluoride, soluble, mg 72 58 70
Fluoride, 72.14 58.026 70.023
Fluoride, solubie, gr/SCF 0.0095 0.0048 0.008
Fluoride, , gr/SCF 0.0095 0.0048 0.008
Fluoride, soluble, gr/CF stk. cond.| 0.0077 0.004 0.007
Fluoride, , gr/CF stk. cond. 0.0078 0.004 0.007
Fluoride, * sgluble, 1b/hour 5.50 3.08 5.19
Fluoride, , 1b/hour 5.50 3.08 5.19
Fluoride, soluble, 1b/ton PZOS Fed.l 0.50 0.28 0.47
Fluoride, total, 1b/ton P,0; Fed. 0.50 0.28 0.47
- Scrubber efficiency, § 97.1 - 91.9

* Dry, 70°F., 29.92 inches Hg.




TABLE &

SUMMARY OF RESULTS

FLUORIDES
STATION U
OUTLET

un No. 1 2 3
Date 1/25/72 | 1/25/72 1/26/72
Baromatric pressure, inches Hg 30 30 30
Stack pressure, inches Hg 30 30 30
Stack gas moisture, % volume 2.4 2 2.1
Average stack gas temperature, °F. 88 90 84

* Stack gas flow rate @ S.T.P., SCFM 103106 103267 105651
Vol. dry gas @ S.T.P.", SCF 140.957 | 141.485 | 143.775
Fluoride, water soluble, mg 29.2 11.4 20.6
Fluoride, total, g 29.229 | 11.424 20.629
Fluoride, water soluble, gr/SCF 0.0032 0.0012 0.0022
Fluoride, total, gr/SCF 0.0032 0.0012 0.0022
Fluoride, water soluble, gr/CF stk. cond.| 0.003 0.0012 0.0021
Fluoride, total, gr/CF stk. cond. 0.003 0.0012 0.0021
Muoride, water soluble, 1b/hour 2.83 1.06 2.01
Fluoride, total, 1b/hour 2.83 1.06 2.01
Fluoride, water soluble, ]b/tonnPéog_Eéd. 0.26' 0.097 0.18
Fluoride, total, 1b/ton P205 Fed. 0.26 0.097 0.18
System efficiency, % 95.4 94.9 88.5

* Dry, 70°F., 29.92 inches Hg.
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TABLE 7
SUMMARY OF RESULTS

FLUORIDES
STATION W
By-Pass

Run No. 1 2 3
Date 1/25/72 | 1/25/72 1/26/72
Parometric pressure, inches Hg 30 30 30
Stack pressure, inches Hg + 28.9 28.9 28.9
Stack gas moisture, % volume 10.3 10.1 9.0
Average stack gas temperature, °F. ' 115 115 110
Stack gas flow rate @ S.T.P., SCFM 7407 7419 7730
Vol. dry gas @ S.T.P.*, SCF 1129.443 44.089 52.999
Fluoride, water soluble, mg 131000 | 145000 188000
Fiuoride, totai, mg 131000 145000 188000
Fluoride, water soluble, gr/SCF 15.6 50.6 54.6
Fluoride, total, gr/SCF 15.6 50.6 ° 54.6
Fluoride, water soluble, gr/CF stk. cond.| 12.4: 40.5 44,6
Fluoride, total, gr/CF stk. cond. 12.4 : 40.5 44.6
Fluoride, water soluble, Tb/hour ' 990 3217 3217
Fluoride, total, 1b/hour Q90 3217 3217
Fluoride, water soluble, 1b/ton PZOS Fed. 90 292 - 329
Fluoride, total, 1b/ton PZOS Fed. 90 292 329
Scrubber efficiency, % - - -

N Dry, 70°F., 29.92 inches Hg.

+ Saturated Gas; % mositure determined by wet bulb-dry bulb method.
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PROCESS DESCRIPTION
Production of granular triple superphosphate involves the reaction
of phosphate rock with phosphoric acid as follows:

PO, + 3 H H,0

Ca3 (P04)2 + 4H 0 + 3 CaHa(Poq)z . Ho

374 2

The reactor slurry is pumped to the granulator in which it mixes
with recycled material. The granules are built up to product size be-
fore flowing to a rotary dryer in which hot burner gases reduce the
product moisture content. The product is then cooled and screened be-
fore being conveyed to the storage pile. '

PROCESS OPERATION

Run #1 was conducted on January 25, 1972, from 12:00 to 2:00 p.m.
Run #2 was started at 3:40 p.m. and completed at 5:40 p.m. The third
run was carried out the next day from 10:00 a.m. to 12:00 p.m. Process
conditions were normal for all three runs.

12



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 Reqgister,
No. 247-Pt. II-1,

The above method suggeets using two perpendicular diameters of
traverse points per sampling station, however, on-site conditions
necessitated the use of only one traverse diameter. The suggested num-
ber of traverse points per diameter was used where possible without
sampling within one inch.of the inner wall. Table 8 summarizes the actual
number of traverse points for each sampiing site.

Figures 2 through 8 are schematic diagrams of the stack configura-

tions near the sampling location, and the sampling points traversed during
the emission tests.

13
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TABLE 8
SAMPLING POINT DESCRIPTION

Saﬁb]ing Point Station Number of Stack
Identification Traverse Points Diameter
(ft.)
Reactor Tail Gas Scrubber Inlet I 6 3.0
Reactor Tail Gas Scrubber Outlet J 12 2.5
Dryer Tail Gas Scrubber Inlet K 24 5.5
Dryer Tail Gas Scrubber Qutlet L 8 -
Cooler Tail Gas Scrubber Inlet M 24 5.5
Stack u 13 7.2
Recyc1e W 14 2.58
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VII. SAMPLING AND ANALYTICAL PROCEDURES

A. Preliminary Moisture Determination
The preliminary moisture content of the stack gases at each

sampling site was determined by Method 4 of the Federal Register

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

The only significant difference between F.R. Method 4 and
the method used was the configuration of the sahp]ing train (see
Figure 9). The sampling train used in these tests consisted of the
first two midget impingers with 5 grams of distilled-deionized water
followed by two dry midget impingers.

At sampling sites where Tiquid entrainment was a problem¥ the
pré]iminary and final moisture contents were determined from wet and
dry bulb thermometry. See Appendix B for the data used in determining
the preliminary moisture content of the stack gases.

After completing the moisture run, the total impinger liquid
plus water rinsings of the probe tip thorough the fourth impinger were
placed in an 8 ounce polyethylene container. The samples were held by

EPA personnel for further analyses.

B. Preliminary Velocity Determination

Method 2 of the above mentioned Fedéral Register was used as

a guide in determining the preliminary stack gas velocity for each source

tested. The major difference was that only the maximum and minimum

*Station W
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velocity heads across each stack area were determined so that 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 determinations.

C. 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

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 sqmp1é carry<OVer. Figure
10 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 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
at least every five minutes, and when significant changes in stack para-
meters necessitated additional adjustments to maintain an isokinetic flow

rate. Nomographs were used to aid in the rapid adjustmenf of the sampling

23



rate. The traverse points were selected to maintain at least one inch
from the inner stack wall.

After each run, the liquid volume in the first three impingers
was measured volumetrically and the silica gel was reweighed. The im-
pinger Viquid, the filter, plus the water washings of.the probe and other
sampling train components up to the silica gel were placed into poly-
ethylene containers. During some runs the different sample fractions
were placed in separate containers, while during others, all of the re-

covered sample was placed into one container.

D. Liquid and Product Grab Samples

| Periodically, during each test run, grab samples of the raw
materials, finished product, and scrubber Tiouid were taken, and the
temperature and pH were determined at the site. On some occasions,
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 distil-
Tation then by the SPADNS-ZIRCONIUM LAKE METHQD.
PZOS analysis of the stack effluent was done by EPA personnel.
A1l other P205 analyses were done by plant personnel.

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

Emission Calculations & 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 o
H - Average square root of velocity head, 4inches Hyp0
. AH - Average meter orifice pressure differential, inches H30
~ 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 ﬁ] 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, 1lbs/lb-mole (stack conditions)
" GS - Specific gravity of stack gas, referred to air
EA -~ Excess air, 7
MHXTS - 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 isockinetic volume sampled (method described in Federal Register)
TIME ~ Total Sample Time (minutes) '

I

f
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VWV

VSTPD

FDA
FMOIST
MD

MS

GS

EA

U

Qs

QD

QSTPD

PISO

EQUATIONS FOR CALCULATING FLUORIDE EMISSIONS

= (0.0474) x (VC)
= (17.71 x (VM) x (PB + 2&H_ Y. 1M
13.6
= (VWV) + (VSTPD)
= (VWV)-+(VT)
= (1.0) - (W)
= Assumed moisture frac?ion
= (0.44 x 7 002) + (0.32 x % 02) + (0.28 x % N2) + (0.28 x % CO)
= (MD x FDA) + (18 x W)
= (MS) =~ (28.99)
= [100) x (2 0y - £0%] [ (0.266 x % N,) - (x 0y - £,597]

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

= (U) x (AS)

= (QS) x (FDA)

(530) x (QD) =+ (TS) x (PS) +(29.92)

il

It

(0.00267 x VC x TS) + (P, x TS x VM-LTM) = (Time x U x PS 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) = (TS)
Lbs/hour

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

il

P,05 Fed = Tons/hour, determined from plant data ..

Lbs/ton P205 Fed = (1bs/hour) = (Tons/hour Py0; Fed)



FLUORIDE EMISSIONS
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10)700AL 7120 COLLECYED, 1L

11)VOL 120 VAPOR COLLECIYED, S. » CU
12)STACK GAS MHOISTURL, PCRCUNT VOLUNE
13)YASSUNED STACK GAS MOISTURE, PCY VOL
INYPERCENT CO2

18)YPERCENT 02

16)PERCIIT CO

Y7)PERCENT 102

18IPLRCENT EXCESS AIR
19)HOLECULAR WLIGHT OF STACK
20)MOLECULAR WEIGHT OF STACK
21)SDACK GAS SPECIFIC GRAVITY
22)AVEG SQUARE ROOT (VEL HEAD), Il H20
23VAVERACGE STACK GAS TEHPRRAVURE, DEG F
QUYAVG SQUARE R004 (SUXR TLHPXVEL HEAD)
25)PIT00 CORREZCTION FACTOR
26)50ACH PRESSURE, Iid HG,
27)5YACK GAS VL, SYACK COHD,
28)8T0CK ARLA, 8¢ Foul
29 )YEPPLCYTVE

"Moo
S0P,

GAS, DRY
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IV)LED 1PINE o TRST, HIUTES

I2VSAVPLING NOLLLE DIANMEYCR, IUCHDS
3J)PERCINIT ISORINETIC

3WIFLUORIDE - WATER SOLUBLE, MG

ISyrLueninyg - JOYAL, MG
3GIFLUORINE - WARLR SO0LUBLE, GR/SCF
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38IFLUORIDE -~ WAYER 50L., GR/CP, STK CilD,
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BOKDEN CHEIICAL
SOURCE - BEACTOR
rYPE OF PLAUT G.T.S.P.
COITROL EQUIPMENTD -
POLLUTANTS SALPLED -

PITNEY
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Fluorides

> S mm A n . . S e b P P S Lo PP R A B W o L S vm M B8 e S e e S i e S i P The S40 A Sy Sy TN Shc S S A

VIRV FUNMBER

POINT,

OF RURE - 3
FLA,

2)DATE dotzongze laygasiza L a/08/70 |
3)PINE BEGAR Lot ;_h“__i;w PSR SR DENCL ¢ 0N O
w)PTHE ZED Lo itels . L tzemns ___iﬁj::JML“__i
S)YBAROMETRIC PRESSURE, Ii' HG Lo30 dan SN s 1 N 1
6 )M TER ORI”I”T PRUSSURE DROP, I H20 1051 laoma_____f 1 'L~L_~__*l
7YVOL DRY GAS, METER COID, CUBIC FEET 1__50,557

8YAVERAGE GAS MEINR TEMPERATURE, DEG F .96,

8)VOL DRY GAS, S.T.P. , CUBIC FEET 1. n8n

10)TOTAL 20 LOLU_C;ZJ, 1L i_ﬂiu ______

11)V0L 20 VAPOR COLLECYED, S.0.P. , CU FT]__2.

12)5TACK GAS HOISTURL, PERCENT VOLUNE 1__1L”

13)YASSUIIED STACK GAS MOISTURE, PCY VOI oo
1U)FuuCLuJ Co?2 I

S)YPERENT 02 |

16)PEHCSJT co IS

17)PERCENT W2 R |

18)YPERCENT EXCESS AIR L

19)1/01.1..,(,(/14/11 RElIGHT 0F STACH GAS, DRY
20)NOLECULAR WEIGHT OF Si4ACH GAS, SIK

(,AS SPECIPIC GRAVIYTY
SQUARE ROOT (VEL HEAD ) y L1 H20
23VAVERAGHE STACK GAS TpliPrRAZURE, DEG F
QUAVE SQUARE #O0W (SPK DLHPXVEL HEAD)
25)PIT0 CORRICTION FACTOR

21)5TACK
22)4VE

26)514ACK “fu’.)odx.u, Iid G, AFL)(‘TU” 3
27)8TalK GAS VEL, STACK COD, F.P.M.
28)574CH ARLA, S¢ Frel

29)EFFLCTIVE ‘“"’ACA AREA, SQUARL FEET
30)STACK GAS FLOW RLTH, S.T.P. , SCFMD
IJLIRED PINE OF TES .Z’, MU ES
32)SAFPLIHG NOLZLE I/{.‘.’L'." gy INCHLS

2ERCINT TEOKT! /'E"Z’IC'
WATER SOLUBLE, M

33)
3W)FLYORIDE -

ILBIPLUORIDL - JOFdL, MG
3GIFLUORINE ~ WAZUR SOLUBLE, GR/ISCF
37YFLUGKIDE - TOTAL, Gh/SCF
IVFLUORTOE - WAYLR SOL., GR/CP, STK CHD,
IQIFLUORINE - TOTAL, agie/er, SITK CND,

WO)FLUORIDE - [JATLR SOLUBLLE, LB/HOUR
Y1)YPLUORIDE - TOTAL, Li/HQuUr
W3IPLUVIORI DL - WATUR S0L., LB/L0G P20% FPEDR
yyy»LYORI M - 1'0isL, LEJTQH P2OS F&b
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TEST HNO - . HOo OF RUIS - 3
PLANT - BORDED CHEMICAL PIREY PQINT, FLA.
SOURCE -~ DRYER SCRURRBER ITNLET K

TIPE OF PLAHT - G.T.S.P.

COUTROL EQUIPHENT -

POLLUTANTS SAMPLED - Fluorides

- 1o e dan o St o Bt W TS S et i SA e Ao S B A R S S T S S " WS et P Akt s S1ar P e S BN G A Yl S D A G S AAMS el S e (S W STy Grv W TS L e A P T S ety Sk P WS Y ol WD BT St e W T St G S

L)YRUZ HUNBER et o 3 1
QYDA loagesaa dasoniga d_t/2cz72 ]
3)IINE BECAK : oot dassgar ol 10i0a ]
WYPIME ERD Loasean oo laseas ool 1200
SYBAROMETRIC PRESSURL, Iil HG S V¢ I oA Je 30 A
6 YMEYER ORIFICL PRESSUREZ DROP, IF H20 oot ot ot 27 1
7)V0L DRY GAiS, METER 0D, CUBIC FPEET a6 1o ua 1l st 1
8)AVERAGE GAS METER TEMFERATURE, DEG F ). 805 o __lAao 3 e A A
9)VOL DPRY GAS, S.T.P. , CUBIC FIET l_esi.esh _lon onn .l 87130 1
10)TORAL 120 COLLECTED, L A1 168 7 l.o63.c 1t
11)VOL #20 VAPCR COLLECYER, S.7.P. . CU FTJ_ 5,31 ___ lact loa a1
12)STFACH GAS MOISTURE, FPORCENT VOLUME o3 dan 7 Jouw.a3_ 1
13YASSUIIED STACK GAS MOISTURE, PCT VOL L4050 laa. s loaaws 1
1 )YPERCERT €O2 | T d 0.5 I
15)YPERCENT 02 I 1

16 )PEACIET CO | 1 1 o 71
17)PERCERT 12 _ S, 1 A ‘
18)PLRCENT EXCESS AIR 1.0 . [ doaban 4
19)MOLECULAR WLIGHT OF STACK GAS, DRY l_28.85_ __lo2s.85 1l 28,87 A
20)MOLECULAR WIGHT OF STACE GAS, STK COIDl_28.06 | 27,690 l 28, u

e vt e i s e e O oy e

21)SVACK GAS SPECIFIC GRAVITY 10,97 10,96 ... 1.0.98 . !

22)AVG SQUARE ROOT (VEL HEAD), Il H20 11967 10,763 ____1 0,637 __ |
23VAVIRAGE STACK GAS IHitPENAVUERE, DEG F o | 15 ldas 1415 B
QUVAVG SQUARE ROOW (STi TLHPxVEL HEAD) 1 47,462 148,291 ___]_15.2¢9 |

25)YPITOY COPRECTION FACTOR REE lo,83 1 0,83 1

L26)STACK PRESSURE, Ti G, ABRSOLUDE ] 28.6 1286 128, 4% |

r RN Ay AT ~ i v ~ - > . ~ "
27T)STACK GAS VIEL, STACKR CO&D, F.P.HM, 1..7080.7 1276k4,6 1.2286,6 1

s G —— A Loy oy

] VA BN R X vyt y v YTy b r) ry t il
28)50aCK ARLA, SQ PEEY 1..23.7 123,76 1.23.7¢6 i

- - iy o " i e

ROVEFPLCTIVE 594ACK AREA, SQUARE FEET 1_23.7 123,76 ____ 1.23.76. 1
30)STACK GAS FLOK RATH, S.7.P. , SCFMD [ 137358 {51682 {_H#s4c0 ]

31)pED TIND OF TEST, HINUTES J_to00 1120 J__ 110 14
32)SAFPLING LOLLLE DIANECLR, TUCHES -1 0.1875 _0.2
33)YPERCENT TSORTHETIC 1. 59 8494,7 1116.9 |__93,

e e = o T o e A o hy s e iy Sty e vy s et v Sl ot e S S P ey e o e

BWIPLUORIDE - WATER SOLUBLE, MG : 1200 162 1 r2s
35)FLUORIDE - D07AL, MG 1. 200,42 162,05 [ 125

36)FLUORINE - WAYDR SOLUBLE, GR/SCF 1_jbjﬂﬁzf__19;9391m*“_1_9;93§2_~*,
3VYFLUORIDE - T0TAL, GR/SCF [ 0.OWuT 10,0367 1

o it (2 $20 ey s B ek e et s o Y s e Wt et it Sy s D e e BT W b ort W i 1

38)YFLUORIDE - VADRER SOL., GR/CF, STK CiD, 1_m0'0{11"_19;93§g~~~_i_94335 _____
39)FLUORIDE - TOTAL, Gr/cr, Gwi cunp, | 0.037T 70,0280 T
YO)FLUORIDE - WAYER SOLUBLY, LE/EOUR 1.53.44 - 116.25 . 121139
Y1)YFLUORIDS - TOTAL LB/HOUR 1..53.44 __ 116.25 | | 11e .

: SN S de e
WIVPLUORINL - WASLR S0L., LB/Jwod Pzobs rxp | 4.86 J.48 . [_].02. .
W) P LUORT DY - TOTAL, LE /10N pP20os Feno | 4.86 11.48 | (_1.62 .
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PLANT - ROPDRI CHEMICAL PINEY POTHT, FIA
SOURCE - c7A7TON I o
TYPR OF PLANT -  G.T.S.P.
CNPERAL, ROUTPHENT -
POLLUTARTS SAMPLED -  Fluorides
1)YRULZ BUNBER S RS VU YV ST ST |

QIDATE

3)ITNE BEGAK

WYpPIrdL 2D

)B/ZP’O.“,"J’RI(’ PRESSURE, Il HG

6 )METER ORIFICE PRESSURE DROP, IF H20
7YV0OL DRY G/m, HETER CcolDd, CUBIC FZET
BIAVERALE GAS MEPER TENFERATURE, DEG F
S)YVOL DRY GAS, S.%.P. o CUBIC FPEZT
10)T0PAL 1120 (,OLL: CTED 1L
11)YVOL H20 VAPOR COLLE TS’ , S0P, 4 CU T
12)STACHE GAS hOISIUE’L, PORCENT VOLUNE
13)ASSUIIED STACK GAS MOISTURE, PCT VOL
18 YFERCEHT CO2
18)pPLa 'Ji./j' 02
16 )YPERCIAT CO
17)YPERCERT K2

l“__/°M£7,nl;LCELCEL__l_JJZﬁQﬁEL~l
loagess o dlasenn ol 000 1
loda.55. . i;u7 Y T T Y
Lono ol o301
..L_.._-..........._..-.__—L_-—JL-_—-........,-L.. ...r._..:,._.-..-..—.....!
lotas s A aon, s 1. 92,0u8 1
J_do0.4 95..5 Ah,h |

Mt G v e e s’ v e e 2t s e i e s S s} e o R D S ot ot

1 JJNL(&E__iJJULJEE;_,i_JELi””"“nl
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}
{

18)PERCENT EXCESS AIR el 10 LoA2RT7
19 )i abfcuuhf y;IGﬂT OF SUACK GAS, DR | 28,85 ___ 128,85 1 28,70
20)MOLECULAR WEIGHT OF STACE GAS, STK COID]_28.65__ 1:LHILL_“~m _fe.na
21)STACK UA uLmCI}IC GREVITY 1_3493,_*__1155§L_~~_~ .80
22)VAVE SQUARE ROOT (VEL FEAPY), Iil H20 l_0.841 ___10.765 ____1_9.583 .
23VAVERAGE STACKX GALS TEHPERAZURE, DEG F ST N SN N
24)AVE s;u,x ROOT (SPKN DPLHPXVLL HEADR) l do.n5 __1317.7%6_ ] i3.he6
25)YPITOR CORRECTION FACTOR l.o.83 ____198.°3 . __1.0.83 ___ .
26)SPACH PRESSURE, Ii #G, ARSCOLUTE .86 130 LB
2TVSTACK GAS VEL, STACK COED, F.P.M. | 2822,0 __]2587.4____ | 10h7,2 "
DE)STACE ARDA, SQ FLET 120 420 .1 =20
zg)bﬁiUC”Iv STACK AREA, SQUARE FELT .20 10 R
30 ):‘” TACK GAS FLOW 1?/‘. Tf.‘:, S. T. 2'7, > SCRMD _'_ _E_‘__l‘ 942 _{*2333_____1_321.[:_.___.
31)0E0 TTHD OF ST, HITULES 112 13120 .t ice o
32VSANPLING NOZZLE DIAMEVCR, ITHCHES 1. 0. _loe.as o Q.Es
33)VPERCIHT TSORIRETIC “ 1 L A S
SWIYFLUORIDE - WATER SOLUBLE, NG R T

35)FLUORTIDL ~ TOTAL, MG 21.031 1 3 "
T ——

IGIFLUORINE ~ WATDR SOLUBLE, GR/SCF
I1IFLUORIDL - $0TAL, CRISCE
38IFLUORIDE ~ VATLR S0L., GR/CI, STX CHD.
38YFLUORIDE ~ PCITAL, gr/er, STK CLn,
WO)PLUORIDE ~ WATER SQLUBLY, LZ? /1;'0U:":’

WA FLU0RING ~ TOTAL, LB/EQUR

UIIYFLUORINL ~ ""ATE"V SOL., LE/C0N F205 FXD
WhyrLyonrt J; - PoTAL, LB /TN 20
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TEST N0 - v ‘ Ho or RUdS - 3
PLANT ~ RBOGRINIT CHEIVICAL O PINEY POIET, FLA.
[sourcr - COOLRR IHLEDT M

rYPRE OF PLAIT - G.T.S.P

CONTRCL DOQUTPERNT -

POLLUTAND?S SAIPLET - Fluorides

VYRUS FUNBER A B DU, SR e 1
2)YDATE Aaszessan loagasyao A as006790 1
3)PIME BEGAR laseso 4 assss ol 005 1

W)PIME EHD Jawsoo ol aecoo o __l_._a2:10 |

SYBARCHETRIC PRESSURE, Il NG 120 oo O X K
6 )METER ORIFICE PRESSURE DROP, In H20 300 ] R N T OIS TG Y oo AUSN |

7YVOL DRY GAS, METER COID, CUBIC FZET laaraas 1 age nao 1 _23n,.530 |
BYAVERAGE GAS METER TLUFERATURL, DEG F 178 o290 ] 70,3 | |
9)VOL DRY GAS, S.T.P. , CUBIC FRET lass,on 1 ans.ass. 1 _dn2u,087 |
10)P0TAL 1'20 COLLECTED, 1L A7 doooa. g 1 _asn.o ]
11)VOL 120 VAPOR COLLECTED, S.7.P. , CU FT18,39 _ ____ loao st 8.5 1
12)STACK GAS MOISTURE, PCRCEET VOLUNE I A - T S I B!
13)ASSUIIED STACK GAS MOISTURE, PCT VOL [ S S 0 N R
1W)YPERCERT CO2 | i A
15 )YPEICENRT 02 | R 20 ] J
1G)PERCELT CO . J d B AT J
17)YPERCERT 02 R, L 288 . j
18 )PERCENS EXCESS AIR Lo N R l__pen7
19YMOLECULAR WLIGHT OF SYACK GAS, DRY 128.85 ____ d_ 2,05 ___l__on. 82
20)MOLECULAR WRIGHT OF STACK GAS, STK Corpl28.12 1 28,27 l__28,4n
21)STACK GAS SPECIFIC GRAVITY 10.87 A .6.08 ____d__o.a7 .
22)AVE SQUARE ROOT (VEL HEAD)Y, Il H20 10.065 4 1,087 ___J__A.pie .
23)AVERAGCE STACK GAS TODHMPERATURE, DEG F 1207 l io7.e8 . l__i10.7 .
2u)AVEG SQUARE ROOLY (SIX PLHPxVEL HEADY) 22.985 1l 25.489_ __{__25.758
25)YPTT0N CORRECTION FACTOR 10.23 o __d.p.ex . L h.82 .
2G)S5VACE PRESSURE, Ii HG, ARSOLUDE 127.987 12707 1__27.87 . _.

2TVSTACK GAS VEL, STACK COHLD, F.P.IM. [ 3485.9 [_381¢.2 1..3906.2

9 WL AodL AMRTETES R d e b s b e Ll e e e e s s v e Bl s . e — S v Bk > S San T e o et o &
. S S . SRR A T - ey
28)STACK ARLA, SQ FEEY 123,76 1.23.76 Q. 23,06

DOVERFLCTIVE STACK ARLDA, SQUARL FEET 123.76 1.23.76 1 _z2.0f

30)STACK GAS FLOW RLTDE, S.T.P. , SCFMD 167510 l_7u7s55 | 75660 _
31)HET PIiE OF TEST, HTIUCES Qiz0 120 S
32VSAMPLING NOZZLE DIAMEDPER, ITHCIES 10.25 1.0.25 _ohees
33)PERCEHT ISORINETIC 1300, 1 ns 1.102.9 ____
3W)YPLUORIDE ~ WATER SOLUBLE, MG IRE 1.8 T
35)PLUORIDL - SOTAL, MG LIzt 188,000 4 7u.U
36)FLUORINE - WATER SOLURLE, GE/SCF A U TP LN DS
31YPLUORT Dy - POTAL, GR/SCF 1U;EﬁfJ____1_9;22{2__,1~_2;§ft___
38)FLUORINE - WATLR S50L., GR/CP, STK Cub. |P=0077" 7"~ 1707000 17700065 __
3)FLUORIDE - TOTAL GrR/CP, STE cnp, | P-OCTCTTTTTO 044 10,0065
Y L kLI N VPV NN SyUI (A U UURP SRR A" A\~ A 4 P

GWO)FPLUORIDE - WATER SOLUBLY, Li/HOUR 175.50 1.3.08 L5119 ____

N1)PLUORID S - TOPAT. LB/FEOUR 1.5.50 """ 3. T T T 19 T
W3)FLUORT NI ~ WATLR SOL., Li
W4 )FLUORIDE - TOTAL, L4

- . — . A ma o ——
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3)TIME BEGAK l11:3s8 __J_tus00-ed 10.00. !
‘8)TIME ERD , l_13:3s___lss00 ol a2:00 1
:S)BAROMEITRIC PRESSURZ, II! HG . : 1 30 3o __ 30 _____1
6 )METER ORIFICE PRESSURE DROP, IF H20. 1.4.030 . _ w172 ____ 4w 17 ____!
7)VOL DRY GAS, HETER COlND, CUBIC FEET J 1u2.02 1 1u2 2on__1_1uz.1as _1
8)AVERAGE GAS METER TEMFERATURE, DEG F ] _80.7 0 __ 29,9 1 - 4.5 1
9)VOL DRY GAS, S.T.P. , CUBIC FEET 1 140,957 __1._1u1 ugs __J1_ 143,775 _1
10)TOTAL 120 COLLECTID, UL . . _ 1l 748  ____ lsa. 72 ___ l 66,2 ___1
11)VOL 20 VAPOR COLLECFED, S.7.P. , €U F7P| 3.51_____l2.83 ____ loa,iu i
12)STACK GAS MOISTURE, PCRCENT VOLUME 1 2.4 o 24 1
13)ASSUIED STACK GAS MOISTURE, PCT VOL 1.5 e ls 1.5 ______1
14)PERCENT CO2 : : ) i Y —d
15)PERCENT 02 J d L _ i
16)PERCIET €O T S | S |
17)PERCERT N2 J L D2
18)PERCENT EXCESS AIR 10 e I T .o _______¢t
19)HOLECULAR WLIGHT OF STACK GAS, DRY 128,85 ___128.85 ___1 28,85 ___!
20)MOLECULAR WEIGHT OF STACK GAS, STK corp) 28,59 ___l28.64 . __1_28.62 ___i
21)STACKE GAS SPECIFIC GRAVITY 10,99 ____ 1Q.89 __.__ 10,89 ____:
22)AV0 SQUARE ROOT (VEL HEAD), Il H20 10,785 _lo.785 ____1 0.8 ____:
23)AVERAGE STACX GAS TEMPERATURE, DEG F 187,8 _.___ 190.3 o 1.83.6______
L 24)AVC SQUARE ROOYT (STX TLMPxVEL HEAD) 118,376 __jais.w19 . ___J_18.6u31 __1
25)PITOY CORRECTION FACTOR 1.0.83 _lo.83a _____ 1.0.83_ ____:
26)SPACE PRESSURE, Ii #G, ABSOLUTE 130 ______ l3o .30 1t
27)STACK GAS VEL, STACK COiD, F.P.M. 2669 _____ l=2672,9 __1.2705,.8_ __ 1
28)STACK ARLA, 5Q FEET S h0,81 luo,81 ____ J_no0.81 ¢
29)EFFECTIVE STACK ARTA, SQUARL FEET 40,81 luo,81 ____ 1. 0.8 ¢
30)STACK GAS FLOW RATE, §.T7.P. , SCFuD 1103106 _ 1103267 ___ | 105651 _ _:
31)NET TTHE OF TuST, HIJNUYES TEE L {1zo0 1120 %
32)SAHFPLINCG NOZZLE DIAMELDER, INCHES 10.25 10,25 0.25 __ 1}
33)pExcznT 1soxrirrrct ' 1988 1 o7 1 __1302.8_ _1t
34)FLUORIDE - WATER SOLUBLE, MG 12°9.2 Jit.s 1 20,6 ____1
38)FLUORIDL - $0TAL, MG 129,229~ "yii,42n_ ] 20.625 "%
36 )FLUORIDE - WATER SOLUBLE, GR/SCF 10,0032 "~ 10,0012 ___]_ 0.0022 — =
37)FLUORID: - TOTAL, CR/SCF 10,0032 " "0.001i2_ __ ] 0.0022" "%
38)FLUORIDE - YATLR SOL., GR/CF, STK CuD. | 0.008 10,0012 ___) 0.002I"""%
39)FLUORIDE - TOTAL, cr/er, ST cop. JU.003 T 10,0012 __ 10,0021 "~
YO)FLUORIDE - WATER SOLUBLI, LB/HOUR 2.83 - ___11.06______ 120 . _____
Y1)FLYORID: - TOTAL, LB/HOUR 1283 _____ 1,06 . ___ l20Q_______
. e b

t%

TEST NO -

PLANT - BORDEN CHEMICAL

. .- 1 ... NO OF RUNS - 3

PINEY POINT, FLA.

SOURCE - OUTLET STACK U
TYPE OF PLANT - G.T.S.P.
CONTROL EQUIPMENT -
POLLUTANTS SAMPLED - Fluorides
1)RUI HUNBER T Lot leoo o2 1

2)DATE

43)FLUORIDL
WY )FLYORIDE

***S;T.P.++DHY,

70 DLGREZS F,

LB /T0i P205

li1z2s5z722 A 1sospa ol _ay0gy20 |

WATER S0L.y LB/T0i# P205 FED
T0TAL,

FLD

29.82 ILCIES

————— —— — . St s e U - T . W A T — - P i — > Ga G —

MERCURY xx»

ISOKINZTIC DETERMINED USING VELNCITY HEAD READINGS FROM ACTUAL FLUORIDE TEST, NOT
VELOCITY HEADS OF COMPLETE STACK TRAVERSE.



SQURCE

m;rer M A
ITESY DLXA

TEST 110 -

PLAN® - RORDEN CHE!NICAL
SOURCIL ~ RECYCLE STATION W
TYPR OF PLART - G.T.S.P.
COHTPOL EQUIPHELT -

POLLUTANTS SAMPLED - Fluorides

. - e . o e S T S R R . s =P e M. £ G LoV P S St Gt T R S W T T L TS LY G P T Same S G2 T S e

VYRUG HHUNBER
2IDATE
3MTHJ2M@AH
WYyrIrsde oRD

SYBAROMEDRIC PRESSURZ, I NG
BIMETER ORIFICZ PRISSURE DROP, IF H20

7)VOL DRY GAS, MHETERE COID, CUBIC FIET
EIAVERAGE GAS VETLR IEHPERATURL, DEG F

8)VOL DRY GAS, S.7.P. , CUBIC FPE&T
10)TOTAL 120 COLLECTED, L
11L)VOL {20 VAPOR COULJCTZ,’Z/, 5. 7.7,

12)YSTACH GAS MOISTURI, PCORCENT VOLUME ™

13)ASSUED STACKR GAS HOISTURE, PCY VOL
1W)PERCENT CO2

IS)YPERCTNT 02

16)PERCIGT CO

17)PERCART 32

18)YPLRCEIY EXCESS AIR

19)NOLECULAR WEIGHT QF STACK GAS, DRY

WEIGHD OF STACK STK
21)SVACK GAS SPECIFIC GRAVITY
22)AVE SQUARE ROOT (VEL HEAD), Il H20
23VAVERAGE STACK GAS TOMPERAVURE, DEG F
2U)AVE uJOIhL RO0Y (SPX DLHPxVEL HEAD)
25)PIT0Y CORREZCITIOL FACTOR
26)5YACE PRISSURE, Il dG, ABSOLUTE

54 CAS VL, SYPACH COLn, F.P.H,

77)u1MLu
28ISTACKE AREA, SQ FLIT

20)MOLECULAR GAS,

/g)ﬁﬁﬂuC¢JVh STACK ARLA, SQUARL FEET
30)STACK GAS FLOW RLTE, S.T.P. , SCFNMD
B1)HED DIl OF fJSl, HALIUTES

JP)uhzﬁbfzb NOZZLi DIANEYCR, IHCHES
3B)PEACEN T IuO/IJ‘”Ib

3N)FLUU\ID - WaATHER SOLUBLE, NG
IS)FLUORIDL - [LOTAL, MG
36IFPLUORIDE - WATLR SOLUBLE, GR/SCF
I7YFLUGRT D - TOTAL CRISCE
IBIFLUORIN - WADIR S0L R/CP, STR Cib,

1 ar
\IJ\/L;‘ ¢ STH

SOLUBLy, LB/HOUR
LB/EOUR

T()T/Lu C/'.'.D.
WATER

OThAT,

39IFLUORIDE
WO)FLUORIDE -
W1)PLUORIDS

1

WIIFLUQRING = VATER S06L., L /70R P204% PED
WW)FLYORT M - POYaL, Lh /08 P05 RED

*xx k50 e DRY, TO DOGRLLS P, 29,982 7000k

o or
PIREY POTHT,

, CU FI_

cornl_

C1-239.9 _q”

ﬁ{‘ v
PRA

J?Z/ZI‘()' -~ 3
FLA,

— . " . T i 0 Pt St s O ooy s S St e S Tt B P Sras Mt S e S T A Ve

| T W S
l-_LLZ;LEl_l _42L¢J

] Y 30 . | Yo !
S T loo,va 1 o 661

Jodsi o down,7us 1 53 opu_ ‘
L 80 L0909 o a5 !
oz, 1 un,ogo | 52 000 .
L1639 1. J1136.8. . [ 358.8;5.._.*._“

Abogn ol w98 1.

l_JJLJL_*"_l JOJA _____ 1 QLQ ______ !

e o S e ot S0y bt s w87 e oy e et o e o

l.28,80 1 28,85 _ 1 28.85___ .
27,78 1 27,75 1 27.87 ___.
190,96 1 0,86 ____ 10,36 .

10,4981

s e b e st

w2 ~1_.0.50u
[REETA FRES R 1-T10

e ottt s s
e v o -

e e

l_0.83 L0883 l.9.83
128,86 ___ 1288 ____ 28,3 .
1.2769.8 1 17089.2 L.

5.24 2L 5.24
f*z‘aﬂ ‘‘‘‘‘ i":“ﬁﬁ “““““ {'%“"5 ““““““
P P N O

~81.5 _____ 1
1131000 |
1131000 _ __1_
1. 15.6 .

15.6_

o it e e i aan iy

.... — — ) et A o
i o e s o 0 s e’ 4o

s ———

e )

Ry pe—,

s e e et S P T st e i e . — O 4

- v Y o — ——

JOUEY xR

* Calculated from Dry Bulb - Wet Bulb Temp; Saburated Gas



SCRUBBER EFFICIENCY



! From Pond

O

i
£

' Reactor
Flow: 14751 (DSCFM) Tail Gas Scrubber
Total Fluorides: 2.19 #/hr __@__}, , 5
_~1 Efficiency: 89.7
W}
|
. o
7407 <§> From Pond (T/ ]
990 ' g v To Pond (; 21918
™ .225
- \J
‘&
Dryer
137359 Tail Gas Scrubber
DO -
53.44
_Efficiency: 95.4
i
N
’Froq Pond <i> '(E;/ |
p v 54942 =
@ To 2.45
\L Pond .
Cooler
67510 Tail Gas Scrubber '
5,50  —{1)— > >
Efficiency: 97,1 <362$g)
.
dyTo Pond

Borden Chemical
€TSP
Run 1

To Atmosphere

A 103106
2.83

Overall

System
Efficiency: ¢5.4

Stack




From Pond

React To Atmoshere
Flow: 14309 (DSCFM) eactor £
Total Fluoride: 1.65 (#/hr) Tail Gas Scrubber - I 103267
> ) 1.06
W/
— Efficiency 91.2 {
' } _ : Qverall
N Stack System
From Pond L Efficiency: 94.9
719 () 4 J (Ei)ZYZAS ,
3217 . i .14
(T] To Pond
w4
Vi
f Dryer
51682 Tail Gas Scrubber
T 6 ° 25 K /‘--——:::a ._....>—_.. -
Efficiency: - 91.5
From Pond <f> : (32)
oo ! .
@, .39
~ -
Cooler
, Tail Gas Scrubber
74755 e s/ >,
3.08 ST N
Efficiency: - (?2’74%>

V' To Pond

Borden Chemical
GTSP
Run 2



Fiow:

7730
3217

45480
11.19

75660
5.19 .

14367 (DSCFM)

Total Fluoride: 1.07 (#/hr) ( I}._g>

‘Fram Pond

9

N

Reactor

Tail Gas Scrubber

¢

Y

Run 3

__~ Efficiency: 85.9
From Pond <:>
] 21981
W L\ A <§E> 151
(J) To Pond
_ N
Dryer
Tajl Gas Scrubber
(s
——-.—-u e
Efficiency: 87.1
E,
N\ 'S
From Pond ) L N
o 3 38169 | ..
(%) To Pond 1.44 i
xr >
Cocler
T7ail Gas Scrubber
s —(O—
Efficiency: 91.9 45,501
42
!
&
N
To Pond
Borden Chemical
GTSP

To Atmosphere

% 105651
2.01
U
§
Overall
System
Efficiency:
Stack

88.5



APPENDIX B
FIELD DATA



"PRELIMINARY MOISTURE DETERMINATION



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

w3 . 7y ; 2 ot R j’ [y, y

Flant #°'# r"'} pro 4 ) ”A NN N ,/ C\ Stack ‘§/1) zd’[ - /' s /;) Y, ,//,‘;‘,f{)‘ ;,'/

. wy 2P ErE S . P Pl Vs V . - v
Date /=" 2~ Sample Time 4 2~ 2242  Barometric Pressure__ W4}  "ig

C W’ a /2)

Moisturse Content == Method 1
Final Dry Test Meter Reading / ///o e?:;< Ft3
Initial Dry Test lleter Reading LA RS pr3
Dry Test lleter Volume Sampled : : ‘/o A AED B,
Average Feter Temperature . s °F
" Average Meter Vacuum comse He
Average Meter Orifice AR ' D, D2 ‘ Y0
" Sampling Rate - LEd
Barometric Pressure 3 Meter Crifice Ny "He
Dry Gas Volume Sampled 2 70 °F, 29.92 "Hg A, 20D P
Condensate Volume 28R ml
Water Vapor Volume 3 70 °F, 29,92 "Hg ) R ,)J,‘{? 73
Moisture Fraction, Hy0_¢h 22 " Fraction Of Dry Air, FDAL_ <), OF

Moisture Content == l‘othed 2

Ql - P -~ . o
Dry Bulb Temp. #4722 °F Wet Bulb Tempe_ /#£.9 ° /23 °F Dew Point Tempo__ = °F

“\

N . - - Y
Vapor Pressure Of Ho0 3 DP__Z o &7 YoovH 7

P
[~ SN v
"Hg  Stack Pressure PR g

. . A NGE . . . - 474
Moisture Fraction, Ho0_ s AoC Fraction Of Dry Air, FDA_ZJ U0¢

Specific Gravily

+-co]

Dry Molecular Weight, Mg = »L'(o(,Ogj E) 32 (% 04] E) f«')
Molecular Weight B Stack Corditions, Mg =EM,1):{(}?D1‘;B L (4 O_,_vj =

Specific Gravity (Referred to air), Gy = (M) - (28.99) =

[ —



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

: ¥ o PP /‘p? / £ A
. Paansg (e o 4 Y G v
Plant PAR R RSN 4 PRI S Stack Q{ oo e R TR e fle

. v &y ».4@ LR . ViR - 3 0 2 . N .
Date_/~% 5=/ Sample Tlme,/&é’3 /O35  Barometric Pressure__ c:3€>  “Hg

[
Q{)ﬂ( /,f,
‘t bp&

Moisture Content == Method 1 t
Final Dry Test lleter Reading R DED 73
Initial Dry Test leter Reading DL, /2O i3
Dry Test Meter Veolume Sampled e @C{ 2, )
Average Meter Temperature | . _ TP . op
Average Meter Vacuum = "y
Average Meter Orifice AH 6 "10
'Sampling Rate e 1T
Barcmetric Pressure 3 Meter COrifice B "y
Dry Gas Volume Sampled 3 70 °F, 29,92 "Hg 2 290 v+ 3
Condensate Volune 2,6 ml
Water Vapor Volume 3 70 °F, 29,92 “Hg N, /87 w3
Moisture Fraction, HyO_ % @< ' Fraction Of Dry Air, FDA_&% 25
Moisture Corntont == lathcod 2
Dry Bulb Temp (@‘@ °% et Bulb Tem == 0T Nawr Point Temr o o
- Tempe__, F Vet B Tempe T Dow Point Tempo :
Vapor Pressure Of 1,0 3 0P A '0%, iy Stack Fressure_ e M
: . » =Y - ~
Moisture Fraction, Hy0 . PS5 Fraction Of Dry Air, FDA 245

Specific Gravity

Dry Molecular Weight, iy —E uL(WOo] E) 39(;{0{] +E,2;>(<,,':2 + coﬂ = _
Molecular Weignt 3 Stack Corditions, Mg = (Md):c(‘FDAZ] + [ElS):c(}igC-:‘ =

D ]

Specific Gravity (Referred to air), Gg = (M) =+ (28.99) =

——



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

c?;? . / / f \‘r_ﬁ s g
Plant_ /00 - N Mz ﬁ/f /"ﬂ 27534, 8 Stack ¢ 217, /)ﬁ’”v’“ e Ll

- Lo gl Rl .
Date___° TS5 = 70 Sample Time

< s f \)’

iy I -
- = 8¢ 25 Barometric Pressure = Hg

»’tﬁo /

Moisture Content == Mathod 1 T

Final Dry Test Meter Reading YR D rt3
Initial Dry Test leter Reading 2E,EHO Ft3
Dry Test Meter Volume Sampled 2,12 & e
Average Meter Temperature . Pj’ - op

Average Meter Vacuum = "He
Average Meter Orifice AH == "H,50
' Sampling Rate - LE:
Barometric Pressure 3 lMester Crifice T3 "Hg
Dry Gas Volums Sampled 3 70 °F, 29,92 "Hz 009 vy 3

-7 '
Condensate Yolume ' o €7 1

Water Vapor Volume 3 70 °F, 29,92 "Hz 2 T e 73
. - . 7 7y /\ ' . ~ . 2 \ﬁ" /
Moisture Fraction, HoO__ s &2 Fraction Of Dry Air, FDA_ES, 77

Moisture Contont =~= ligthed 2

.
& hoy) -~ . i -
Dry Bulb T ._Z{_’.__ Wet Bulb Temp.__ T °F Dow Point Tempo__>__°F

. . ) % 23 - N -
Vapor Pressure Of #,C 3 DP & i’ig‘( " Stack Pressure_ A, L Hy
Moisture Fraction, Hy0 Q, /7 Fraction COf Dry Alr, FDA D, 2

Svecific Gravity

Dry Molecular Weight, ¥y = E lh(wc{} r(.J.)?( VO?] L + coﬂ = B

Holecular Weight B 3tack Corditions, Mg _= 2-!,1):4(FDA] + [lS):c(l—i;gC_)j =

Specific Cravity (Referred to air), Gg = (1) <= (28.99) =

——



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

Plant /C“;A””f" /’/M eo A22 ' stack f;‘“f{:"o :‘; "~ A o (i % ;,"./, i
, Nt

Date__ /= \v7)  Barometric Pressure____. L. "Hg

Moisture Content == Mothod 1
Final Dry Test Meter Reading ,é?ﬁ ’? D Ft3
Initial Dry Test lieter Reading . 550, ¢<>¢C: / Fto
Dry Test Meter Volume Sampled ' /o a0 f‘} re3
Average lMeter Tempzrature . (‘::/ op
Average Meter Vacuum : = A "o
Average Meter Orifice AH ’ﬁ)o D4 "I50
- Sampling Rate == 1.5
Barcmetric Pressure 3 Meter Crifice Y "Hg
Dry Gas Volume Sampled 2 70 °F, 29,92 "Hz 4,07 " 42
Condensate Volume LD = fL09 = X~ =l
Water Vapor Volume 3 70 °F, 29,92 “Hg B, 8087 T3
Moisture Fraction, Hp0 N Fraction Of Dry Air, FDA_ &% S

Moisture Conteont == ‘athed 2

ey
L o ~ . -
Dry Bulb Temp. 73 °F ‘et Bulb Tempe__ "~ °F Dow Point Tempo o
~e o - 0 &7 -
Vapor Pressurs Of H,0 3 DP_£- & & "Mz Stack Pressure___ 3£  "Hg

- J v

. - e . . - . LRy
Moisture Fraciion, HoO0__ &.23 Fraction Cf Dry Air, FDA_D ¢

Specific Gravity
Dry lolecular ‘.‘!e‘ig‘ﬁt, dq o= E U«L(Wvo] E) 32(u09J E? 286(%3 s + (‘O]

Molecular Weignt 3 Stack Corditions, Mg =BI-?,Q:<(E‘DAH + E~8>3<(HZO_:' =

Specific Gravity (Referred to air), G. = (“,) == (28. 99) =

=




PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

N

/"A Y M /4
RN B Y 4 ) ! ¢ 7 / A
A A N A RS Stack <2/ 4f = / y DD o r*/“'/” :

: A S RIS . A . .
Date /= .- ', Sample Time 7417 Barometric Pressure 349 g
,;4':‘ 2 = %'
G
4./ ég f e bo o
pS

Moisturs Content =« Mathod 1

Final Dry Test Meter Reading /G /SO | Ft3

Initial Dry Test leter Reading S5, DG E Tt
Dry Test Meter Yolume Sampled comy, LA w3
Average lMeter Temparature | . | 7 op

Average lieter Vacuum == o
Average Meter Orifice AH = "H50
—Sampling Rate = LE
Barometric Pressure 3 Meiter Crifice | B0 “Eg
Dry Gas Volune Sampled 3 70 °F, 29,92 "Hg B, 070 3
Condensate Volume 2o 3 ml

Water Vapor Volume 3 70 °F, 29,92 “Hg : D, 758 o3
Moisture Fraction, HpO_ 472, 0.5 " Fraction O Dry Air, FDA__ &% 77

Moisture Content == athesd 2

. @) . . N
Dry Bult Temp._/7 7 °F ‘et Bulb Tempe___= °F Dow Point Temp.___ 7 °F

o en s ‘ . —

Vapor Pressure Of H,0 3 DP__e%. .72 58 "Hg  Stack Pressure_ 2 7o ¢ para "Hr
. - . . 3 . . . : /
Moisture Fraction, H,0 o, 5 Fraction Of Dry Air, FDA ), Q/

Svecific Gravity

Dry Molecular “eight, g E Ly (<Ic i)] + 2 m')] L 28(%p + CO)| =
Molecular Weight 3 Stack Corditions, Mg =EE~14):C(FDAB + \_(-18):((5,(‘ =

Specific Gravity (Referred to air), Gg (l.ﬁ) - (?w99) =




PRELIMIMNARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

Date ST sample Time A0 Barometric Pressure__ . .¢ ' "Hg
;/f//i S (a2 ,(&jjy*
(i(\ (_ e lte i J
Moisture Content == Method 1 v
Final Dry Test leter Reading = ﬁc’:‘a 3.4 3 ' Ft3
Initial Dry Test Meter Reading g ¢ 4. el f Ft3
Dry Test Meter Volums Sampled ' 2.kl T w3
Average Meter Temperature . ‘?/’? : op
Average Meter Vacuum oo s

Average lMeter Orifice AH D. O "0

Sampling Rate LR
Barometric Pressure 3 Meter Crifics D "y
Dry Gas Volums Sampled 3 70 °F, 29,92 "Hg DoAT R v

Condensate Voluue /; [~ ml

Water Vapor Volume 3 70 °F, 29,92 "Hg : N e N
s . . ry i S =2 ) . . - Y:;
Moisture Fractiicn, HyO__ { , D, Fraction Cf Dry Air, FDI 00 v

Moisture Conrtont == letkepd 2

a8

- € : T 3 =7 . A
Dry Bulb Temp. 79 or st Bulb Tempo R7°% Dow Point Tempe_cX v °F
. ~ . “2 el ~ ey g .
Vapor Pressure Of H,0 3 DP /~ ~3 .3 "Hz  Stack Pressure ) vwg

. A - . . - r‘l/
Moisture Fraction, H50__ o Dk Fraction Cf Dry Air, FDA AR

Srvecific Gravity
Dry Molecular Jeight, Mg L oLt (Ubo’)i] E) 32( uO»] [ 28 + COE]= ' .

Molecular Weignt 3 Stack Corditions, Mg =E}-I,i):c(FDAZ] + BlS):c(H,o_O_:‘J = .

Specific Gravity (Referred to air), Gg = () = (28.99) =



PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

P
/,’?"’ /’1 » X . 2 F /
Plant 220000 ) / DL 102 202 S Stack ((" 3 /J o "‘w*'/{“ & -f* 2y [)f”!‘:” 7

+

L N S A
' 2 ey = B > > P ry
Date___/ = L% =72 Sample Time S50 = 27 Barometric Pressure_ it "He

@ =, E’ﬂ

Final Dry Test Meter Reading /0 A o

Moisturse Content == Mathod 1

Initial Dry Test Meter Reading Lo DB ’ rt3

Dry Test Meter Volums Sampled D, B0 w3
Average leter Tempzrature . 7L op
Average Meter Vacuum - “He
Average Meter Orifice AH ' es "us0
— Sampling Rate = LE:
Barcmetric Pressure 3 Meter Crifice e "Hg
Dry Gas Voluma Sampled 3 70 °F, 29,92 "Hg D, A= o3
::Condensate Volunme . ‘ﬁd‘fﬁ c:”ﬁ -1
Water Vapor Volume 3 70 °5, 29,92 "Hg 2 8, 3
loisture Fraction, Hp0 \ 2% Fraction Of Dry Air, FDA__ A% 7079
Moisture Content == llathed 2
Dry Belb Tesp. /4 °F ‘et Bulb Tempe__ = °F Dew Point Tempe = °F
Vapor PressnIr Of #,0 3 DP B.00 "Hz  Stack Pressurs_ 2 s O g
Moisture Fraction, Hp0 N // Fraction COf Dry Air, FDA f\‘ oo

Svecific Gravity

Dry Molecular Jelr' ]u_,, d -—E ul'( JVC')] E)n )2(,,(\9] [ C:‘ + COE] = .

o
\
1]

HMolecular Weignt 3 Stack Conditions, Mg =Bi~ld):<(FDz\8 + KLB)X(HZO

)

Specific Gravity (Referred to air), Gg = (M) - (2839) =

an ?

b b : Gy
W A Wamd L a Yoy



FLUORIDE EMISSIONS



n, b b B EERL ) T, ]

- S Gainesville, Florida
» - % SOURCE SAMPLING FIELD DATA SHEET
Piant 3 e fo:?}ﬁ&}f?”f-« Mat'l Processing Rate
Sampling Location 227) S Bisclingss ,/ T } Final Cas Meter Reading ?52579' £t3
Date //;é/’?f R‘Jil No, 3 Initial Gas Meter Reading [fw}?f: Lot £13
Tine Start. /e €9 Tipe End /2 [ Total Condensate in Impingers S0 ni
Sa hplmg Tire/loint ;S“ m;n) Moisture in Silica Gel f:’:?f? am

o3 //;3 F, WB AT, 8P g Sitica Gel Contain

-

e or
_wﬂ%, "“f ,Gas Dens tyFa:tor 2 T& Orsat: CO; 3. 5'
L e, Stack "“e%ﬁ%ﬁ—"’sﬁg 02 /?; ((;

Co
/S NZ
> Box No. Meter Box No. A 7% Excess
, e Py Air .
ter Lhis Fitet Lorr. Factor 20D Yy
Y L T T Test Conducted bv: L’/’ S LG g BA
, . H . v #3 ~ Test Conaucted by: /‘ fa 5 2
Notnzie DJia. A in., Probe l,ength Ry it 5 s < ’w’;
G S SN
Probe Heater Setting
Stack Dimensions: Tnside Diameter {4;5; in 77 ' e -
inside Area ft2 Remarks: wﬁﬂ L2 }?f."’,.‘g}'{',;a_-z; 2
Height o ¥ é
1y bl + ’ ~+ H sl I . -y 3
Port and Digtance Clock Gas Meter - Stack Meter Stack Gas | Gas Sample | Sample | Last | Vacuum
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APPENDIX C

Standard Analytical Procedures



ENVIRONMENTAL PROTECTION AGENCY

Research Triangle Park, North Carolina 27711

Reply to
Atin Q/ ) Da[g.' 12..21.‘72

Subject:  gummary of Fluoride Analysis

Tor . ..
% RS Neulicht, EMB, IRL

This memorandun is in response to your request for a brief
swnmary of our SPADNS~Zircenium Lake procedure for determination
of fluoride in stack emicsion samples.

Samples received in our lavoratory are filtered through
fluoride free paper filters to yield water soluble and water insoluble
portions. The water insoluble particulate collected on the filter
ig rinsed throughly to be sure that all water soluble fluoride is
rinsed through. The water soluble fracticn 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
prevared from standard fluoride solutions., It is very important that
the temperature of the samples be the same as that of the standards
when absorbances arc recorded.

The water insoluble fraction of the sample is evaporated to ary-

ey et

ness in the presence of & slurry 0 Cau, ana ohell fuscd waor buaesin. sl
fusate is dissoclved with distilled water, neutralized with dilute H2504,
distilled and analvzed as described for the soluble portion.

Paper filters containing particulate are cut into small pieces,
suspended in a slurrv of CR0O, evaporated to dryness and ashed prior

to the alkali fusion and distillation.

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

H*m e (.é efux'ni?&

Howard L. Crist
Chief, Source Sample Analysis Section
SSFEB, QRENT,

cc:  R. E. Lee

<



Phosphorous Pentoxide Determination : .

Colorimetric Molybdovanadophosphate Method

- L o

An aliquét of sample is hydrolyzed in the presence of HCL aﬁd“
'HNO3_acids by boiling aimost'tc drygess..

TheAsagple is cooled Lo room temperatﬁre, traﬁsferred to a
250 ml‘volumetric flask and diluted to volume with distilled water.
" A 20 ml aliguot is transferred to a 100 ml vclumetric flask, 20'ml>
of molybdovanadate reagent is added and the flask is diluted to
volume.

The absorgance of the yetlow color is determined after ten min-

utes at 400 nm. The concentration of phosphorous penfoxide is de-

termined from a calibration curve prepared with standard solutions.
P



APPENDIX D

Laboratory Results



Samole STARTIoN Type

522 P&
i
523 N
Y
24 3
525 "
526 i
527 %
D,
528 \
529 "y,
T~
530 R
N
21 u'g.{
531 X
532 ¢
)
N
533 ® N
N
AW

Outlet Reactor
Scrubber H20-

Outlet Cooler

Scrubber H20

Scrubber H,O
Outlet-Dryer

‘Scrubber H_O
Inlet

Moisture

Moisture

Moisture

Stack

2

76°F

.1.014

1.017

1.014

No Sample

PH -

1.80

1.70

1.80

Soluble F

5.0 g/L
5.3 g/L

6.3 g/L

6.2 g/L

7.0 mg/sample

4.2 g/sample

54 pg/sample
0.18 mg/sample
0.27 mg/sample

68 (.g/sample

29.2 mg/sample

o
3
@
0O
c
o’
}._.!
]
1

6.72 mg/sampl«

29 ug/sample



Reply to
Altn of:
Subject:

" To:

Thru:

ENVIRONMENTAL PROTECTION AGENCY

Resecarch Triangle Park, North Carolina 27711
Date: 3/28/72

Fluoride 2nalysis Borden Chemical Compamy

My. Jerome J. Rom
Ernission Testing Branch
Division of 2pplied Technology

Mr. Howard Crist, Chief,
Source Sample Analysis Section

Attached is the Fluoride Data for the Borden Chemical
Company. . The water soluble fluoride was done by sulfuric
acid distillation followed by the SPADNS~-ZIRCONIUM Lake
Method.

The insoluble fluorides and products were fused
with NaOH followed by sulfuric ascid distillation then by
the SPADNS-ZIRCONIUNM Lake Method.

. &\‘/6&%’ Q./ / z/@-t
. ' Allen E. RileyéV/
Source Sanmple Analysis Section
' SSFAB, DAS

Attachment B . e S

cc: R, Leampe

Jd. Mc Ginnity
J. Reynolds
D, von Lehmden
H. Crist



Sample S7TATION

Tyoe - Temp.

534 P&

535

537

538

539

540

541
542

543

544
545
546
547
548

549

550

/

~Row

2]

K

z
L
W
3
M
A

2 £ v N o

Dryer Inlet

Reactor Outlet

Dryer Scrubbér Outlet
Dryer Reactor

Reactor Scrubber Outlet

Cooler Outlet

Scrubber H,0 Outlet 76°F
2
Reactor
o
Scrubber H,O0 - 76 F
Outlet Coo%er
o
" “ outlet 76 F
Dryer '
m T om
o
Inlet i 76 F.
Stack

Dryer Outlet

Reactor »

Dryer Scrubber 6ut1et
Dryer - Reactor
Reactor Scrubber Outlet

Cooler Outlet

Density

1.014

1.016

1.018

1.015

1.80

Soluble F

200‘mg/samp1e
97 mg/sample
37 mg/éample
131 g/sample
3.7.mg/sample
72 mg/sample

6.2 g/L
5.9 g/L

5.3 g/L

4.1 g/L

11.4 mg/sample
62 mg/sample
73 mg/sample
2l1.4 mé/sample
145 g/sample
2.6 mg/sample

58 mg/sample

Insoluble F

0.12 mg/sample

" 0.13 mg/sample

40 pg/sample

47 ug/samble

0.14 mg/sample

24 {.g/sample

50 wg/sample

0.16 mg/sampl

31 KLg/sample

Z10 {g/sample

26 j.g/sample



N
551 PG

552

553

554

555

556
557
558
559
560
561

562

564

565

Aons // 2

Z a € -W"N=x <y

N

o

H20 Blank

Whatman # 1
Filter Blank

Scrubber H O Outlet
o
Reactor

Scrubber H_O Outlet
o
Cooler

' Scrubber H20 Outlet-

. Dryer

Scrubber H20 Inlét
Stack

Dryer Outlet

Reactor Ouﬁlet

Dryer Reactor

Temp. Density
76°F 1.015
76°F 1.017
76°F 1.017
76°F 1.015

. Dryer Scrubber Outlet

Reactor Scrubber Outlet

Cooler Outlet

HQO Blank

Whatman # 1 Filter Blank

40 % Acid

22 % Acid

2H

'1.80
1.70

11.70

1.80

Soluble I

25 Wg/240ml

4.8 g/L
5.4 g/L
4.7 g/L

4.8 g/L

20.6 mg/sample
125 mg/sample’
47 mg/sample

20 mg/sample

1188 g/sample

2.5 mg/sample

70 mg/sample

30 pg/245 ml

9.3 g/L

23.9 g/L

—d

<10gg/samp1e

29 Wg/sample

32 pg/sample

£ 10 pg/sample

35 pg/sample

.23 thg/ semple

<10 pg/sample



Sample _S7AT/ON

Tyvpe
A
568 PG\. GTSP
572 " §' 54 %
2 R
574 " 40 %
575 " 22 %
576 v [ GTSP
R
&
580 " 54 %
582 " 40 %
583 % N 22 %
§.
1]
584 e GTSP
588 " 54 %

Product
Acid.
Acid
Acid
Product
Acid.
Acid
Acid
Product

Acid

Temp.

Soluble F

é6.9 mng/g
9.2 g/L
10.2 g/L
21.1 g/L
22.9 mg/g
7.4 g/L
9.1 g/L

23.9 g/L

- 21.8 mg/g

6.8 g/L

Insoluble F




Venturi Systems

Suple S7arsoN Type A B < _________Resul_‘_c_g
£ Py >  R-G venturi Outlet
' 22 % Acid 2 76 134 25.0 g/L
_ ‘ )
g P Inlet to venturi .
- N 22% acid 2 76 118 25.0 g/L
- 2
N 2 L Dryer venturi outlet
' A 22% Acid 2 76 120 26.8 g/L
—
R & Cocler venturi
Outlet 22% Acid o 75 - 116 27.0 "
F .
£7 " ) R-G venturi outlet _ _
22% Acid 5 75 118 S 27.3 "
F . N
g " P Inlet to venturi :
_ 22% acid 5 76 : 114 e7.1 "
—_ o
e g v § P Dryer venturi Outlet
X R 22% acia 5 76 116 0g.2 "
byl " < Cooler venturi Outlet

22% Acid .5 76 110 - 28.0 "



Venturl Systems

R~-G Venturi Cutlet
22% bcid

Inlet to venturi
22% Acid

Dryer venturi

_S=mple _37A7/0/  Type
55 PG &
76 " p
Ny
g7 v 3 7
V .

5 k4
-

e sacesmmor s s}

L = % Solids

—
P o=

Outlet 22% Acid

Cooler Venturi ‘
Outlet 22% Acid

o]
Room Temperature F

A

B

76

76

76

76

< Results
112 25.5 g/L
112 26.2 "
109 27.0 "
118 25.7 "

Q.= Heat was applied to the sample until all solids were finely mixed and
that temperature was recorded. '

F

The three Dryer Reactor Sampmles needed to be
. each sample was placed in 1400 ml of water and

en minutes,
i r each sample.
fruorides.

then it was filtered.

This was done

The filtrate was added together

after it was filtered.

537
548
561

Soluble F

95 mg/sample

234 ng/sample

2.4 g/sample

The Insoluble Fluoride was run on the

filtered again. The dirt
was stirred for about
three different times

and analyzed for

dirt the usual way

Insoluble F

120 mg/sample
159 mg/sample
. 223 mg/sample
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Name

John Dollar
John Chadbourne
Leon Duncan

A. L. Wilson
Albert Henderson
Harvey Gray
Dennis Falgout
Ray Black
Tommy Tucker
George Allen
Robert Durgan
Larry Wurts
Jerry Smith
John Cutts

Eric Johnson
Tony Arroyo
Jerome Rom

John Reynolds
Roy Neulicht

PROJECT PARTICIPANTS

Title

Project Manager

Environmental
Environmental
Environmental
Environmental
ﬁnvironmenta]
Environmental
Environmental
Environmental
Environmental
Environmenta]
Environmental
Environmental
Eﬁvironmenta]

Environmental

Specialist
Specialist
Specialist
Specialist
Specialist
Specialist -
Specialist
Specialist
Specialist
Specialist
Specialist
Speciaiist
Specialist

Specialist

Computer Analyst

EPA, Project Officer

EPA, Project Engineer

EPA, Chemical Engineer



