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B 
1.0 INTRODUCTION 

Scot t  Research Labora tor ies ,  Inc.  performed source  sampling 

t e s t s  a t  the ~ r i a d e l ~ h i a ,  West V i rg in i a  p l a n t  of the  Valley Camp Coal 

Company on March 14 and 15, 1973. This p l an t  uses two American A i r  

F i l t e r  Co. scrubbers  modified by Valley Camp Coal Company t o  con t ro l  

t h e  exhaust gas emissions from i . t s  coa l  cleaning and p repa ra t ion  

opera t ion .  

The exhaust gas emissions were t e s t e d  f o r  s u l f u r  d iox ide  (SO2) 

concent ra t ions  a t  the  i n l e t  and o u t l e t  of one of  the  two wet  scrubbers  

s imultaneously.  During each t e s t  pe r iod ,  coa l  and water  samples were 

taken a t  r ep resen ta t ive  loca t ions  throughout t h e  process s t ream.  Three 

complete runs were performed a t  the  p l a n t ,  and i n  a d d i t i o n ,  a  c a l i b r a t e d  

cy l inde r  of s u l f u r  dioxide was analyzed i n  t h e  same manner a t  P lumsteadvi l le  

by S c o t t  technic ians  and a t  Tr iade lphia  by t h e  Contract Monitor. 

Figure 1-1 shows t h e  sampling loca t ions  a t  the  p l a n t  





2.0 SUMNARY OF RESULTS 

A summary of t e s t  r e s u l t s  is presented  i n  Table 2-1. This 
, 

I I shows good c o r r e l a t i o n  between the  t e s t s .  The reduced va lues  i n  the  

I 
t h i r d  t e s t  poss ib ly  could be explained by t h e  f a c t  t h a t  t h e  process had 

been s h u t  down t o  r e b r i c k  t h e  furnace. However, p l a n t  personnel  es t imated  

t h a t  only 30 minutes werq required t o  a t t a i n e q u i l i b r i u m  process condi t ions  

fol lowing such a  s t a r t -up ;  and the  t e s t  w a s  s t a r t e d  1% hours a f t e r  t h e  

s t a r t -up .  





3.0 PROCESS DESCRIPTIOX AND OPERATION 

The Tr iade lphia  prepara t ion  p l a n t  was b u i l t  by t h e  Link Be l t  

I Company and c o n s i s t s  of two process s t reams.  I n  each, c o a l  from a  deep 

mine i s  separa ted  and cleaned and then d r i e d  on a  Link Be l t  Fluid-Flo 

1 Dryer. The l a r g e r  f i n e s  from t h e  dryer  e f f l u e n t  gas s t r eam a r e  t rapped 

II i n  a  cyclone and a r e  mixed i n t o  t h e  dryer  product s t ream. The d rye r  

product s t ream is approximately 200 tons per  hour. Another 65 tons  pe r  

I hour bypass the  d r i e r  and a r e  mixed i n t o  t h e  product ,  f o r  a  t o t a l  

production of 265 tons  per  hour.  P a r t  of  the  undried product s t ream is 

1 shunted p e r i o d i c a l l y  i n t o  t h e  feed hopper f o r  t h e  furnace  hea t ing  t h e  

I d r i e r .  Thejfurnace can b u m  a  maximum of 6000 pounds of c o a l  per  hour 

t +I200 
and was ca l cu la t ed  t o  b e  burning 4000 -o pounds per  hour during t h e s e  - 

t e s t s .  

. . 
The f i n e s  not  trapped by the  cyclone a r e  scrubbed by an 

I American A i r  F i l t e r  scrubber  modified by Valley Camp Coal Company. 

I The scrubber  water  is r e c i r c u l a t e d  through a  th ickner .  The f ans  d r iv ing  

t h i s  scrubber  a r e  r a t e d  a t  108,000 cfm a t  1 4 0 ' ~  and were opera ted  a t  

a design r a t e .  The measured flow a t  t h e  scrubber  o u t l e t  was 100,382 cfm 

a t  127'~. 

The p l a n t  s t o r e s  raw coal  from t h e  mines i n  l a r g e  s t o r g e  b ins .  

I The p lan t  has t h e  capaci ty  t o  clean a l l  t h e  s t o r e d  c o a l  i n  about s i x  hours  

wi th  both  process s t reams opera t ional .  

1 D The c o n t r o l  panel  of t h e  p l an t  was monitored during each t e s t ,  

da t a  a r e  presented  i n  Table F igure  3-1 r ep resen t s  t h e  . . 

. and scrubbing ope ra t ions  a t  . .  . . 
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During t h e  t e s t s  coa l  samples were taken a t  t h e  po in t s  l abe led  

' A ,  B ,  C ,   and'^ on Figure 3-1. Water samples were taken a t  E and F. The 

samples were proportioned a t  i n t e r v a l s  dur ing  each t e s t  and were mixed 

fol lowing t h e  t e s t .  The sampling times a r e  l i s t e d  i n  Table 3-2. 

Sul fur  a n a l y s i s  da t a  f o r  t h e  c o a l  and wa te r  samples a r e  presented  i n  

Table 3-3. 
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TABLE 3-1 PLANT OPERATION DATA 

Run 1 - Run 2 Run 3 

I 0 
Dr ier  E x h a u s t  Temp., F 225 225 225 

0 
Furnace Temp., F 890 890 840 

I Product Feed (Dr ied) ,  TPH 194 195 190 

TABLE 3-2 PRODUCT MATERIAL SAMPLING TIMES 

A .- B C D - - - 
Run 1 1401 1400 1358 

1409 1407 1405 1405 

1415 1412 1411 

1421 1418 1417 

1427 1425 1423 1426 

1436 1433 1430 

Run 2 1539 1536 1533 

1545 1542 1540 

1551 1548 1546 

1557 1554 1552 

1605 1605 1604 

1306 1302 Run 3 1310 

1316 1314 1312 1315 

1324 1320 i318 

1331 1330 1322 

1345 1340 1336 

. . . . 
. . . , . . . . . . .  . . 
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1 .  TABLE 3-3 SULFUR ANALYSES, % BY WEIGIIT 

Figure 3-1 
Point  Reference Descr ip t ion  Run 1 Run 2 

E Water from th ickener  0.23 0.19 0.20 

F Drain t o  th i ckene r  0.25 0.20 0.20 

A Dryer. Feed (wet coa l )  3.2 3.3 3.22 

C .  Product (d r i ed  caol )  3.3 3.16 3.52 

B Furnace f u e l  (wet c o a l )  3.27 3.6 2.95 

D Furnace ash 0.34 0.37 0.78 
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4.0 LOCATIONS OF SANI"1NG POINTS 

The exhaust gases from t h e  coa l  c leaning  ope ra t ion  pass  

through two fans  i n  s e r i e s  i n t o  t h e  scrubber .  They a r e  then exhausted t o  

the  atmosphere through a 5 '  x 8' r ec t angu la r  s t ack .  

The i n l e t  sampling p o r t  was placed a t  t h e  only convenient 

l oca t ion  poss ib l e  between t h e  blowers. Two o u t l e t  p o r t s  were placed on t h e  

s t r a i g h t  v e r t i c a l  p o r t i o n  of t h e  exhaust s t a c k .  This measured 5' x 8' 

and t h e  sample po r t s  were placed 3 '  i n  from each s i d e  on t h e  long 

dimension. F igure  1-1 shows the  genera l  l o c a t i o n s  of t h e  p o r t s .  F igu re  

4-1 shows the  po in t s  t r ave r sed  f o r  t h e  f l o r ~  measurement of t h e  o u t l e t  

s tack .  The t r a v e r s e  p o i n t s  were s e l e c t e d  i n  accordance w i t h  t h e  method 

given i n  the  Federa l  Reg i s t e r ,  Volume 36, No. 24 f o r  r e c t a n g u l a r  s t a c k s .  
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5.0 SAMPLING AND ANALYTICAL PROCEDURES 

'5 .1  n o w  MEASUREMENT 

; 1 The s t a c k  gas v e l o c i t y  and flow r a t e  were measured a t  t h e  o u t l e t  

according t o  Method 2, "Determination of S tack  Gas Veloc i ty  and Volumetric 

I Flow r a t e  (Type S P i t o t  Tube)", and publ i shed  i n  t h e  Fede ra l  Reg i s t e r .  

! 
This was done once preceding the  f i r s t  t e s t .  

5.2 SO2 SA'IPLING AND ANALYTICAL PROCEDURES 

A l l  SO2 samples were taken through a % i nch  O.D.  g l a s s  probe 

0 
heated t o  a p p r o x h a t e l y  250 F. This was connected t o  a g l a s s  sample 

t r a i n  cons i s t ing  of one bubbler and t h r e e  impingers connected i n  s e r i e s .  

The bubbler contained 15 m l .  of 80X isopropanol  and was used t o  remove 

any SO present  i n  the sample s tream. The SO was c o l l e c t e d  i n  t h e  n e x t  3 2 

two impingers,  each containing 15 m l .  of 3% H202. The t h i r d  impinger 

was used t o  t r a p  any overflow from t h e  two SO2 impingers. 

Each sampling perYod was 30 minutes i n  du ra t ion ,  and t h e  

sampling r a t e  was maintained a t  approximately 1 l i t e r  p e r  minute with an 

i n - l i n e  flowmeter. A temperature compensated dry gas meter  was used t o  

measure t h e  t o t a l  volume of gas sampled. 

Following each t e s t ,  t h e  t r a i n  was f lushed  f o r  f i f t e e n  minutes 

with dry n i t rogen  and then t h e  SO2 samples were t r a n s f e r r e d  t o  polyethy- 

l e n e  b o t t l e s  wi th  d i s t i l l e d  water  washes. A blank was prepared by 

f i l l i n g  and t r a n s f e r r i n g  a t r a i n  i n  t h e  same manner. A l l  samples were 

then re turned  t o  t h e  l abora to ry  where they were d i l u t e d  t o  volume i n  a 

50 o r  100 m l .  volumetr ic  f l a s k .  A s u i t a b l e a l i q u o t  of each sample was 
. 

. . .  . . . . . . - .,v , . . ,.., . . . . . .  . - .  _ _  \I._ . % . . . . . . . . .  .. 
. . . . . . .  . . .  ~. 7 .  ~. .- . . . .  . ,.-, .. . ~ 
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then t i t r a t e d  wi th  a  0.01 N barium pe rch lo ra t e  s o l u t i o n  i n  t h e  presence 

'of t h o r i n  ind ica to r .  The r e s u l t s  were repor ted  as  p a r t s  p e r  mi l l i on  

I 
Two t e s t s  were made wi th  the  above s e t  up and procedure wi th  

t h e  exception t h a t  t h e  probe was r ep laced  with an i n l e t  t ube  from a 

I1 cyl inder  of s tandardized  532 ppm SO2 supp l i ed  by the  Gas Department of 

I - S c o t t  Research Labora tor ies ,  Inc .  This cy l inde r  was analyzed both 

I ,I befo re  and immediately following t h e  Tr i ade lph ia  p r o j e c t .  The f i n a l  

I 
ana lys i s  run on March 19, 1973 was 532 ppm SOZ. 

One sample of the  s tandard  was made by t h e  S c o t t  f i e l d  crew 

immediately preceding t h e  t r i p  t o  Tr iade lphia .  The second t e s t  was 

made by the  EPA con t rac t  monitor at Tr iade lphia .  The f i r s t  t e s t  was wi th in  

I1 1% of t h e  a c t u a l  concentrat ion.  I n  add i t ion :  i t  shoved t h a t  more than 

95% of t h e  SO2 i s  trapped i n  t h e  f i r s t  bubbler .  

5 .3  PLANT PROCESS SAMPLES 

I Six  samples were taken during each run: Three were coa l  samples,  

I one was ash ,  and two were water .  These were turned over  t o  t h e  EPA 

Contract Monitor a t  t h e  end of t h e  f i e l d  work f o r  a n a l y s i s  by EPA. - 
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APPENDIX A 

COMPLETE F I E L D  PZSITLTS 

WITH EXAMPLE CALCULATIONS 



A-2 , .  

: S u l f u r  Diox ide  E~; : i ss ion Darn 

p r o j c c  t No. ad! - . - 

. . . .  

-- 

. . .  

I., - Avc:~-;igci l.!eter I'm:), '1: 
.------. ....----- 

I),, - i ; a r o n e t r i c  prc:;s,,re., 

-.. 

V, - V n l .  of Sample, f t 3  

- I I 

--.- 

I ..0.7332 X my, SO2 (TI:, .:- f16O) l'p" SO2 = - -- 



: Sulfur 1 ) i o x i d c  l l rnission i latn 
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APPENDIX B 

F I E L D  DATA 

SCOTT RESEARCH LABORATORIES. INC. 
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APPENDIX C 

STANDARD SAMPLING PROCEDURES 

The sampling procedures used dur ing  the  t e s t  a r e  t h e  same a s  

those  publ ished i n  t h e  F e d e r a l R e g i s t e r ,  Volume 3 6 ,  Number 247, 

Thursday, December 2 3 ,  1971. These methods a r e  a s  fo l lows:  Methods 1, 

2. and 6 .  
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Including blanks and t h r e e  simultaneous i n l e t - o u t l e t  t e s t s ,  

a  t o t a l  o f  twelve SO2 samples were taken dur ing  t h e  course of 

the  t e s t  program. Following each sampling period t h e  impinger t r a i n  was 

disconnected from t h e  sample probe and purged with n i t r o g e n  f o r  f i f t e e n  

minutes a t  the  same flow r a t e  used during t h e  t e s t .  The i n l e t  and o u t l e t  

connections of t h e  impinger t r a i n  v e r e  then  s e a l e d  wi th  tape  t o  prevent  

contamination and t r anspor t ed  t o  t h e  f i e l d  l abora to ry  f o r  t r a n s f e r .  Upon 

a r r i v a l  a t  t h e  f i e l d  l abora to ry ,  t h e  o u t s i d e  su r faces  of t h e  impinger 

t r a i n  were washed with water and then wiped c lean  to'  remove any c o a l  dus t  

t h a t  had accumulated during the  t e s t .  The isopropanol  bubbler  was then 

c a r e f u l l y  disconnected from the  impinger s e c t i o n  of t h e  t r a i n  and i t s  

contcnts  discarcled. The next  two impingers were i n d i v i d u a l l y  disconnected 

and t h e  hydrogen peroxide s o l u t i o n s  were t r a n s f e r r e d  t o  s e p a r a t e  polyethylene 

b o t t l e s  wi th  d i s t i l l e d  water  washes. The g l a s s  connect ing tubes were then 

r in sed  wi th  d i s t i l l e d  water and the  washes added t o  t h e i r  r e s p e c t i v e  

polyethylene b o t t l e s .  The f i n a l  t r a n s f e r  s t e p  involved r i n s i n g  the  t h i r d  

impinger with d i s t i l l e d  water  and adding t h i s  wash t o  t h e  number two 

impinger s o l u t i o n .  The polyethylene b o t t l e s  were t i g h t l y  capped and 

l abe led  f o r  shipment t o  t h e  laboratory.  

A l l  SO samples were analyzed by t h e  BariumThorin T i t r a t i o n  2 

procedure. Each sample was t r a n s f e r r e d  t o  e i t h e r  a  50 o r  100 m l .  volu- 

me t r i c  f l a s h  wi th  d i s t i l l e d  water  washes and then  d i l u t e d  t o  volume. A 

s u i t a b l e  a l i q u o t  o f  e i t h e r  5 o r  10 ml. was chosen and then p ipe ted  t o  a  

. . . . .  
. ' . I .  . . 
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250 m l .  Erlenmeyer f l a s k .  Isopropanol  was then  added t o  each sample i n  

4 t o  1 proport ions ( isopropanol  t o  sample a l i q u o t )  by volume. The 

1 t i t r a t i o n  was performed i n  t h e  presence of four  drops of Thorin i n d i c a t o r  

with a  previous ly  s tandardized  s o l u t i o n  of  0.0111 N barium pe rch lo ra t e .  

A s o l u t i o n  blank was t i t r a t e d  with each s e t  of samples analyzed.  Each 

I sample was t i t r a t e d  twice o r  u n t i l  good d u p l i c a t i o n  of r e s u l t s  was 

obtained.  Table D-1 l i s t s  a l l  t i t r a t i o n  d a t a  recorded. The t i t e r  volumes 

I f o r  each impinger sample pai 'r  were then summed and t h e  normal i ty  of t h e  

I 
sample s o l u t i o n  was computed by t h e  fol lowing formula: 

V x  NT 
N = 

T 

I 
s vs 

where : 

V = Volume of t i t e r  (d.) T 

N = Normality of t i t e r  (0.0111) 
T  

Vs = Volume of sample a l i q u o t  ( m l . )  

I From t h i s  information t h e  milligrams of SO per  sample were c a l c u l a t e d  
2 

using t h e  formula: 

mg SO2 = V x N x  meq. w t .  
d  s S02 

* 
where: 

Vd = Sample d i l u t i o n  volume (ml.). 

N = Normality of sample s o l u t i o n  
S 

meq. w t .  SO2 = 32 

The mg SO f o r  each sample were then conver t ed . to  ppm as shown i n  Appendix A. 

I 
2 
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P TABLE D-1 SO2 ANALYSIS DATA 

BaC12 = .0096N 

I Aliquot T i t e r  
Sample m l  . m l .  m l  . t i t e r -dup.  

Lab Blank 

F ie ld  Blank 

B 
I n l e t  1/1 

I n l e t  # 2  

I n l e t  1/3 

I Out le t  i /1 

Out le t  1/2 

I Out le t  # 3  

Unknown Bubbler / /1 

I (d i lu t ed  t o  5 0  ml.) 

Unknown Bubbler 1/2 

I 
( d i l u t e d  t o  50 ml.) 

Cyl. (532  p?m SO2) 

Bubbler i/1 

I Bubbler i/2 



APPENDIX E 

TEST LOG 

The S c o t t  team cons i s t ing  of t h r e e  f i e l d  workers a r r i v e d  a t  

the  Tr iade lphia  p l an t  of the  Valley Camp Company on Wednesday, March 

14, 1973. They immediately began t o  t r a n s f e r  equipment t o  t h e  roof of 

the  p l an t  s i n c e  adequate access  was a v a i l a b l e  t o  t h e  sampling p o r t s .  

Once t h e  equipment was i n  p l ace ,  a v e l o c i t y  and temperature 

t r a v e r s e  was performed a t  t h e  o u t l e t  l o c a t i o n .  The equipment was then 

s e t  up f o r  t h e  f i r s t  t e s t .  While t h i s  was going on,  t h e  f i e l d  team 

l eade r  f a m i l i a r i z e d  himself with the  l o c a t i o n s  f o r  t h e  c o a l  and water  

samples. 
i 

The f i r s t  t e s t s  commenced a t  1350 and concluded about 1440. A 

second s e t  of equipment was used f o r  t h e  second t e s t s ,  and t h e s e  were 

s t a r t e d  about 1530 and concluded about 1610. The f o u r  t r a i n s  were then 

t r a n s f e r r e d  t o  a l o c a l  motel f o r  cleanup and t r a n s f e r .  

I On Thursday, March 15, the  p l a n t  was not  o p e r a t i o n a l  due t o  a 

I 
f i r e  b r i c k  co l l apse  i n  t h e  furnace.  This  was r epa i r ed  and t h e  p l a n t  

I was s t a r t e d  a t  1130. Tes ts  were s t a r t e d  a t  1300,and concluded a t  1340. 

F igure  E-1 i n d i c a t e s  t h e  t e s t  dura t ions  on March 14 and 15, 1973. 

I 
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APPENDIX F 

PROJECT PARTICIPANTS AND TITLES 

The personnel  tak ing  p a r t  i n  t h e  p r o j e c t  i nc lude :  

Thomas Ward P r o j e c t  O f f i c e r  - EPA 

William Blakeslee F i e l d  Team Leader - SRL 

J y o t i n  Sachdev Engineer - SRL 

William S c o t t  Technician - SRL 

Margaret Husic ' Technician - SRL 

Norman Troxel  Senior  Engineer - SRL 

Louis R. Reckner Manager, Atmospheric Chemistry & 
I n d u s t r i a l  Emissions Dept. - SRL 




