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1.0 INTRODUCTION
: Scott Research Laboratories, Inc. performed source sampling
tests at the Triadelpﬁia, West Virginia plant of the Valley Camp Coal
Company on March 14 and 15, 1973. This plant uses two American Air
Filter Co. scrubbers modified by Valley Camp Coal Company to control
the exhaust gas emissions from its coal cleaning and preparation
coperation.

The exhaust gas emissions were tested for sulfur dioxide (802)
concentrations at the inlet and outlet of one of the two wet scrubbers
simultaneously. During each test period, coal and water samples were
taken at representative locations throughout‘the process stream. Three
complete runs were performed at the plant, and in addition, a calibfated
cylinder of sulfur dioxide waé analyzed in the same manner at Plumsteadville
by Scott techniclans and at Triadelphia by_the Contract Monitor.

Figure 1-1 shows the sampling locations at the plant.

R
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2.0 SUMMARY OF RESULTS
' A summary of test result§ is presented in Table 2-1, This
shows good correlation between the tests. The‘reduced values in the
third test possibly could be explained by the fact that the process had
been shut down to rebrick the furnace. However, plant personnel estimated
that only 30 minutes were required to attaiﬁ'equilibrium process conditions

following such a start—up; and the test was started 1% hours after the

start-up.

I
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3.0 PROCESS DESCRIPTION AND QPERATION
. The Triadelphia preparation plant was built by the Link Belt

Company and consists of two process streams. In each, coal from a deep

. mine is separated and cleaned and then dried on a Link Belt Fluid-Flo

Dryer. The larger fines from the dryer effluent gas stream are trapped
in a cyclone and are mixed into the dryer product stream. The dryer
product stream is approximately 200 fons per hour., Another 65 tons per
hour bypass the drier and are mixed into the product, for a total
production of 265 tons per hour. Part of the undried product stream is
shunted periodically into the feed hopper for the furnace heating the
drier. Thejfurnace can burn a maximum of 6000 pounds of coal per hour
and was calEulated to be burning 4000 téZOO pounds per hour during these
tests.

‘The fines not trapped by the cyclone are scrubbed by an
American Air Filter scrubber modified by Valley Camp Coal Company.
The scrubber water is recirculated through a thickner. The fans driving
this scrubber are rated at 108,000 cfm at 140°F and were operated at
design rate. The measured flow at the scrubbér outlet was 100,382 cfm
at 127°F.

The plant stores raw ceal from the mines in large storge bims.

The plant has the capacity to clean all the stored coal in about six hours
with both process streams operational.

) The control panel of the plant was monitored during each test,

-and the data are preéented in Table 3-1. Figure 3-1 represents the

drying and scrubbing operatidns at the plant. . .
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During the tests coal samples were taken at the points labeled

‘A, B, C, and D on Figure 3-1. Water samples were taken at E and F. The

samples were proportioned at intervals during each test and were mixed
following the test. The sampling times are listed in Table 3-2. '
Sulfur analysis data for the coal and water samples are presented in

Table 3-3.

SCOTT RESEARCH LABORATORIES, T
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S
..»%, TABLE 3~1 ©PLANT OPERATION DATA
f‘.i' ’
Run 1 . Run 2 Run 3
I Drier Exhaust Temp., Op 225 225 225
Furnace Temp., _F 890 890 840
l Product Feed (Dried), TPH 194 185 190
l TABLE 3-2 PRODUCT MATERIAL SAMPLING TIMES
l A B . C D E&F
Run 1 1401 1400 1358 1403
I 1409 1407 1405 1405 -
1415 1412 C 1411 1414
! 1421 1418 1417 1420
1427 1425 1423 1426 1426
1436 1433 1430 - 1435
I Run 2 1539 1536 1533 1537
1545 1542 1540 | |
I 1551 1548 1546 _1550
1557 1554 1552 . 1555
l 1605 1605 1604 1606
Run 3 1310 1306 1302 ' 1309
I 1316 1314 1312 1315 . 1315
1324 1320 1318
1331 ' 1330 1322 1322

1345 1340 1336
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TABLE 3-3 SULFUR ANALYSES, % BY WEIGHT

Figure 3-1
Point Reference Description Run 1 Run 2 Run 3
E ' Water from thickener 0.23 0.19 0.20
F ‘ Drain to thickener 0.25 0.20 0.20
A Dryer Feed (wet coal) 3.2 3.3 3.22
C. Product (dried caol) 3.3 3.16 3.52
B Furnace fuel (wet coal) 3.27 3.6 2.95
D Furnace ash 0.34 0.37 0.78

‘
.
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4.0 LOCATIONS OF SAMPLING POINTS

‘The exhaust gases from the coal cleaning operation pass

" through two fans in series into the scrubber. They are then exhausted to -

the atmosphere through a 5' x 8' rectangular stack.

Thé inleé sémpling port was placed at the only convenient
location possible between the blowers. Two outlet ports were placed on thel
straight vertical portion of the exhaust stack. This measured 5' x 8'
and the sample ports were placed 3' in from each side on the long
dimension. Figure 1-1 shows the general locations of the ports. Figure
4-1 shows the points traversed for the flow measurement of the outlet
stack. The traverse points were selected in accordance with the method

given in the Federal Register, Volume 36, No. 24 for rectangular stacks.

R
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

" i5.1 FLOW MEASUREMENT

The stack gas velocity and flow rate were measured at the outlet
according to Method 2, '"Determination of Stack Gas Velocity and Volumetric
Flow rate (Type S Pitot Tube)", and published in the Federal Register.

This was done once preceding the first test.

5.2 502 SAMPLING AND ANALYTICAL PROCEDURES

All SO2 gamples were taken through'a % inch 0.D. glass probe
heated to approxdimately 250°F. This was connected to a glass sample
train consisting of one bubbler and three impingers conmected in series.
The bubbler contained 15 ml. of 80% isopropancl and was used to remove
any SO3 present in the sample stream. The SO2 was collected in the next
twe impingers, each containing iS ml., of 3% H202. The third impinger
was used to trap any overflow from the two SO2 impingers.

ﬁach sampiing period was 30 minutes in duration, and the
sampling rate was maintained at approximately 1 liter per minute with an
in-line flowmeter. A temperature compensated dry gas meter was used to
measure the total volume of gas sampled. - R

Following each test, the train was flushed for fifteen minutes
with dry nitrogen and then the S0, samples were transferred to polyethy-

lene bottles with distilled water washes. A blank was prepared by

filling and transferring a train in the same manner. All samples were

- then returned to the laboratory where they were diluted to volume in a

50 or 100 ml. wvolumetriec flask., A suitable aliquot of each sample was

f

2| SCOTT RESEARCH LABORATORIES, INC.




T

SRL 1361 15 0373

then titraped with a 0.0l N barium perchlorate solution in the presence
'of thorin indicator. The results were reported as parts per million
50,

Twa tests were made with the above set up and procedure with
the ekception that the probe was replaced with an inlet tube from a
cylinder of standardized 532 pmeSOZ‘supplied ﬁf the‘Gas Department of
Scott Research Laboratories, Inc. This cyliﬁder was analyzed both
before and immediately following the Triadelphia project. The final
analysis run on March 19, 1973 was 532 ppm 802.

One sample of the standard was made by the Scott field crew

immediately preceding the trip to Triadelphia. The second test was
made by the EPA contract monitor at Triadelphia. The first test was within -
12 of the actual concentration. In addition, it showed that more than

95% of the S0, is trapped in the first bubbler.

2

5.3 PLANT PROCESS SAMPLES
Six samples were taken during each run: Three were coal samples,
one was ash, and two were water. These were turned over to the EPA

Contract Monitor at the end of the field work for analysis by EPA. -

Bl SCOTT RESEARCH LABORATORIES, INC. o . T
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APPENDIX A
COMPLETE FIELD RESULTS

WITH EXAMPLE CALCULATIONS

S
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Sulfur Dioxide mission Data

Project No. g:?)éf

! f b R

Run No.

Date Sijl? 34{:
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ppm S0y = L007332 X mg 80, X (L, + 460)
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! Sulfur Dioxide Fmission bata

Project No. /@él

' SCetl -7 A
Run No. : S Sva fgip SV,
-y
Date : 3//; ¢
- Roppten 1 1942 1 14.< 9
wg 50,y . - —
Luiser 2 0.5 o, 6f
¥, = Averape Meter Temp, °F ' 50.0
hy - Barometric Pressure, " Hp abs, ’)_([“'HD 2944
v 3 q9¢ |14
Vi, = Vol. of Sample, ft + .
pEm S04 . PLAAUTA A

ppa S0y = . 0.7332 X mg 809 X (¥, + 460)

Pb XV,
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~ APPENDIX €
STANDARD SAMPLING PROCEDURES

. The sampling procedures used during the test are the same as

Thursday, December 23, 1971. These methods are as follows: Methods 1,

2, and 6.

I those published in the Federal Register, Volume 36, Number 247,
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APPENDIX D LABORATORY REPORT
Including blanks and three simultaneous inlet-outlet tests,

a total of twelve 802 samples were taken during the course of
the test program. Following each sampling period the impinger train was
disconnected from the sample probe and purged with nitrogen for fifteen
minutes at the same flow rate uged during the test. The inlet and outlet
connections of the impinger train were then sealed with tape to prevent
contamination and transported to the field laboratory for transfer. Upon
arrival at the field laboratory, the outside surfaces of the impinger
train were washed with water and then wiped clean to remove any coal dust
that had accumulated during the test. The isopropancl bubbler was then
carefully disconnected from the'impinger section of the train and its
contants discarded. The next two impingers were individually disconnected
and the hydrogen peroxide solutions were traﬁéferred to separate polyethylene
bottles with distilled water washes. The glass connecting tubes were then
rinsed with distilled water and the washes added to theilr respective
polyvethylene bottles. The final transfer step involved rinsing the third
impinger with distilled water and adding this wash to the number two
impinger solution. The polyethylene bottles were tightly capped and
labeled for shipment to the laboratory.

All 502 sampies were analyzed by the BariumThorin Titration
procedure. Each sample was transferred to either a 50 or 100 ml. volu-

hetric flash with distilled water washes and then diluted to volume. A

suitable aliquot of either 5 or 10 ml. was chosen and then pipeted to a

[,
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250 ml. Erlenmeyer flask. Isopropanol was then added to each sample in

“4 to 1 propoftions (isopropanol to sample aliquot) by volume. The

titration was pexrformed in the presence of four drops of Thorin indicator’
with a previously standardized solution of 0.0111 N barium perchlorate.

A solution blank was titrated with each set of samples analyzed. Each
sample was titrated twice or until good dupiication of results was
obtained. Table D-1 lists all titration data recorded. The titer volumes
for each impinger sample pair were then summed and the normality of the

sample solution was computed by the following formula:

N, - TV T
5
where:
VT = Volume of titer (ml.)
NT = Normality of tiFer (0.0111)
VS = Volume of sample aliquot (ml.) -

From this information the milligrams of 802 per sample were calculated

using the formula:

2 d

mg S0, = V, x NS X meq. wt. SO2

Faw
where:

Vd = Sample dilution volume (ml.)
NS = Normality of sample solution

meq. wt. SO2 = 32

The mg SOZ for each sample were then converted.to ppm as shown in Appendix A.

S sl a - TR
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. b3
SRL 1361 15 0373
E TABLE D~} 502 ANALYSTIS DATA
BaCl, = .0096N
E A : Aliquof Titer -
Sample ml. ml. ml. titer—dup.
, Lab Blank 10 .05
i Field Blank 40 10 .05
y Inlet #1 96 .10 9.5 9.5
Inlet #2 105 10 8.75 8. 85
Inlet #3 77 10 11.4 11.4
H Outlet #1 85 10 5.8 5.8
Outlet #2 100 10 1 6.1
H Qutlet #3 81 i0 5.1 5.1
Unknown Bubbler #1 ‘
(diluted to 50 ml.) 50 10 9.5 9.5
Unknown Bubbler #2
{(diluted to 50 ml.) 50 10 0.4 0.4
Cyl. (532 ppm 302)
Bubbler #1 50 10 12.65 12.65
Bubbler #2 50 10 0.55 0.55
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APPENDIX'E
; - TEST LOG
The Scott team consisting of three field workers arrived at
the Triadelphia plant of the Valley €amp Company on Wednesday, March
i4, 1973. They immediately began to transfer equipment to the roof of
the plant since adequate access was available to the sampling ports.

Once the equipment was in place, a velocity and temperature

_traverse was performed at the outlet location. The equipment was then

set up for the first test. While this was going on, the field team
leader familiarized himself with the locations for the coal and water
samples.

The first tests commenced at 1350 and concluded about 1440. A
second set of'equipment was used for the second tests, and these were
started about 1530 and concluéed about 1610. The four trains were then
transferred to a local motel for cleanup and transfer.

On Thursday, March 15, the plant was not operational due to a
fire brick collapse in the furnace. This was repaired and the plant
was started at 1130. Tests were started at 1300 and concluded at 1340.

Figure E-1 indicates the test durations on March 14 and 15, 1973,
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APPENDIX F

PROJECT PARTICIPANTS AND TITLES

The personnel taking part in the project include:

Thomas Ward
William Blakeslee
Jyotin Sachdev
William Scott
Margaret Husic
Norman Troxel

Louis R. Reckner

% | SCOTT RESEARCH LABORATGRIES, INC.

Project Officer — EPA
Field Team Leader - SRL
Engineer.h S5RL
Technician - SRL
Technician - SRL

Senior Engineer -~ SRL

Manager, Atmospheric Chemistry &
Industrial Emissions Dept. — SRL






