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AEP.ICXJ INDUSTRIAL CLAY CCJ14PX.1Y - 

S X ; I D Z P ? V I L L E ,  GF.C)RGIA 

July 21, 1975 

INTRODUCTION 

Particulate emissions from the (AICC) no. 3 spray dryer were performed 

and are reported here in accordance with the requirements and specifications 

presented in Ruies and Regulations for Air Quality Control, chapter 270-5-24. 

ALCC is located approximately six miles from Sandersville, Georgia, on 

highway 5689 and the mailing address is P. 0. Box 617, Sandersville, Georgia. 

(See Figures 1 & 2). 

Data presented in this report was collected on September 27, 28 and 30, 

1974, by Georgia Kaolin Company process technicians, Wilton Lewis and Bob 

Harnil ton. 

The sampling station of AICC spray dryer 13 is located on the exhaust . .  

stack (4.5’ X 93’)’ approximately sixty feet above the exhaust fan (See figure 

3 ) .  
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A summary o f  e m i s s i o n s  d a t a  c o l l e c t e d  on AICC no. 3 s p r a y  d r y e r  is 

p r e s e n t e d  i n  TABLE I .  

Examination o f  t h i s  d a t a  r e v e a l s  t h a t  t h e  u n i t  was e m i t t i n g  21.39 t o  27.33 

pounds p e r  hour  under a l l o w a b l e .  The a v e r a g e  o f  t h e  t h r e e  r u n s  was 24.02 pounds 

p e r  hour under a l l o w a b l e  ( 7 6 . 6 %  under  a l l o x a b l e ) .  

These r e s u l t s  were o b t a i n e d  by b l a n k i n g  o f f  t h e  bypass  d u c t  t o  p r e v e n t  

leakage  through t h e  bypass  damper (See  F i g u r e  3 ) .  

The bypass  s y s t e m  i s  d e s i g n e d  t o  pro tec t  ' t h e  f a b r i c  bags  i f  t h e  e x h a u s t  

tempera ture  goes h i g h e r  t h a n  t h e  bags  c a n  t o l e r a t e .  T h i s  t e s t  showed t h a t  most 

of  t h e  p a r t i c u l a t e  e m i s s i o n s  were caused  by l e a k a g e  through t h e  b'lpass damper, 

not bl a f a u l t y  d u s t  col lector .  

The b l a n k i n g  plate  w a s  removed a f t e r  t h e  test  so  t h a t  t h e  bags  would be 

p r o t e c t e d .  Other  measure5 f o r  bag p r o t e c t i o n  a r e  be ing  c o n s i d e r e d .  



:>;TED - m r c m  TT/C!IN Ct'bl FAT L: ACTUN, A L L O I ~ ~ . I I L I ~  

c p t  . 2 7 4 '  - 5" x 9 3 '  3,756 59,740 19.7 t o n s / h r  . 8 .81  30 .20  

...p t. 2 8  4 '  - 5" x 9 3 '  3,766 59,898 22.5 t o n s / h r .  9 .65 33 .0  

cpt. 30 4 '  - 5" x 9 3 '  3,786 55,358 20.3 t o n s f i r .  3.49 30.82 

'\l:PJ\GES 3,769 58,332 20.83 7.32 31.34 



A flow diiiqram of  tile lsli:C 3 2 '  X 1 4 '  P:ic!.mI.s spr:ay d r y c r  i s  preLipilted 

i n  f i g L r e  3 .  

U a s i c a l l y  t h i s  systcin rc'cclvc's a k a o l i n  Lccd s l u r r y  c o n t a i n i n g  a t ~ p r o x i m a t c l y  

60.0 w t .  % k a o l i n ,  a t o m i z e s ,  and d r i e s  t h i s  s l u r r y  t o  a m o i s t u r e  c o n t e n t  of less  

than 1 . 0 % .  

The d r i e d  s l u r r y  i s  s e p a r a t e d  from t h e  e x h a u s t  g a s e s  i n  t h e  d r y i n g  chamber 

by u t i l i z a t i o n  of t h e  c y c l o n i c  a i r  f l o w s .  T h i s  proccss i s  not  loo$ e f f i c i e n t ,  

t h e r e f o r e ,  f a b r i c  bag c o l l e c t o r s  are used t o  rcnlove rcmaining p a r t i c u l a t e s .  

AICC bag c o l l e c t o r s  a r e  i . lheelabrator  model 126-i, u n i t s ,  which have 19 ,152  

s q u a r e  f e e t  o f  c l o t h  a r e a .  C y c l i c  o p e r a t i o n  o f  compartments y i e l d s  a n e t  c l o t h  

a r e a  of  15,960 s q u a r e  f e e t .  

Flow through t h i s  u n i t  i s  approximate ly  60,000+ 1 , 0 0 0  ACEM of d u s t  l a d e n  - 

a i r  c o n t a i n i n g  13 .5  + .OS g r a i n s  p e r  cubic foot. - 
Under s t a n d a r d  o p e r a t i n g  c o n d i t i o n s ,  A I C C  m a i n t a i n s  an  a i r  t o  c l o t h  r a t i o  

of 3 . 8  t o  1.0. 

P r i n c i p l e s  of o p e r a t i o n  o f  t h e  f a b r i c  bag collector are: Dus t  l a d e n  a i r  

e n t e r s  the d u s t  c o l l e c t o r  hous ing  t h o u g h . t h c  s i d e  and passes i n t o  a s e t t l i n g  and 

e q u a l i z i n g  compartment. Through expans ion  i n  the e q u a l i z i n g  compartment, t h e  

a i r  v e l o c i t y  d r o p s  and f low i s  d i s t r i b u t e d  o v e r  t h e  e n t i r e  s e t t l i n g  area. 

a i r  t h e n  f lows  o v e r  and away from t h e  s t o r a y e  hoFpers ,  c a u s i n g  t h e  h e a v i e r  d u s t  

p a r t i c l e s  t o  b e  thrown from t h e  a i r  s t r e a n ]  and s e t t l e d ,  the f i n e r  par t ic les  

f l o a t i n g  upward i n t o  t h e  f i l t e r  tubes where they  a r c  d e p o s i t e d  on t h e  i n n e r  

s u r f a c e  o f  the tubes. The c l e a n  a i r  passe2 L i i r o u ~ h  t h e  tuix.:: e.nd i n t o  a n o t h e r  

e q u a l i z i n g  chamber p r i o r  t o  d i s c h a r g e .  A t  r -c .~ul .a r  j n t c r v a l . ~ ,  the damper v a l v e  

and t h e  s h a k e r  inoLor f o r  each conlpartnlcnt a r e  oj;cratecl Loqct l ier ,  s t o p p i n g  t h e  

f low o f  a i r  through t h e  p a r t i c u l a r  coelpartnnlent and  a l l o w i n g  the, accumulated 

m a t e r i a l  to be shaken from the  L)US'TURI:S, and mixed w i t h  p r o d u c t .  

The 

. .  
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A l l  d a t a  p r e s c n t c d  i n  tlie append ix  was gcctliercd w i t h  a Kcscarch Appliance 

Company T r a i n  Stactisampler model # 2 3 4 3 .  

The R . A . C .  T r a i n  s t a c k s a m p l e r  was developed by t h e  Eiiiissioiis T e s t i n g  

ilranch o f  the O f f i c e  of A i r  Programs, E.1 I .A .  It is s p e c i f i e d  i n  Volume 3 6 ,  

piumber 247 of t h e  I:cderal Ilcgistcr under the t o p i c  "Standards of  Performance 

l o r  New S t a t i o n a r y  Sources",  "Method 5 I ' a r t i c u l a t c  Sampling". I t  i s  a l s o  

s p e c i f i e d  i n  Volume 3 6 ,  Number 2 3 4  o f  tlie 1:cderal R c c i s t c r  undci- the t o p i c  

"Nat ional  Emission S t a n d a r d s  f o r  Ilazardous A i r  P o l l u t a n t s ,  proposcd s t a n d a r d s  

f o r  Asbestos, Bery l l ium and Mercury". 

The sampling t r a i n  has  f o u r  major  components: (1) The p i t o b c  assembly 

i n c l u d e s  the probe n o z z l e ,  a h e a t e d ,  g l a s s  l i n e d  ( o p t i o n a l )  probe,  and a n  

1 ,  , I  S t y p e  p i c o t  t u b e  f o r  m o n i t o r i n g  g a s  v c l o c i t y  d u r i n g  sampling.  (2)  The 

sample c a s e  has  a hea ted  p o r t i o n  f o r  the f i l t e r ,  cyc lone  and f l a s k  and a n  

i c e  b a t h  p o r t i o n  f o r  t h e  iu lp ingers .  ( 3 )  The u m b i l i c a l  cord c o n n e c t s  t h e  

sample box w i t h  t h e  meter box. 

c a l l e d  "Life Line". ( 4 )  The meter c a s e  c o n s i s t s  of a d u a l  i n c l i n e d  v c r t -  

i c a l  manometer, a n  o r i f i c e  meter, v a c u w  pump, d r y  g a s  metcr, thcrmomcters  

and e l e c t r i c a l  c o n t r o l s  f o r  sampl ing .  

It is a development o f  t h e  aquanaut  program 
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I\PERLC,\\II ISi!l'STRIAL C L A Y  CO?!l'AhT 
Sandersvillc, Georg ia  

No. 3 Spray Dryer 

DUST E:.!ISSIO!I 

Emission Rate 

7.311/hour average of 3 checks  

* Allowable Output  

31.35Cihour 

. 24.05CItIour u n d e r  a l l o w a b l e  

76.7% under  a l l o w a b l e  

All sampling was done w i t h i n  t h e  2 10% i s o k i n e t i c  range ,  w i t h  
an ove ra l l  ave rage  of 5.01% 

* Based on an a v e r a g e  of 20.83 TPH feed r a t e  a t  1.616 Sp. C r .  

Grady Askew 
IJilncr Tanner 
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2 .  

3. 

4.  

5. 

6 .  

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

1G. 

17. 

10. 

19. 

S i z e  of Duct  L W D 4-'k 

O r s a t  co2 = , 7 2 
co = 8 3 

0 2  = n o  

T o t a l  Time Sampled 

Barometr ic  P r e s s u r e  

Meter P r e s s u r e  

Meter Tempera ture  

S tack  P r e s s u r e  

Wet Bulb Tempera ture  of S t a c k  

Dry Bulb Tempera ture  of S t a c k  

. .  

Average S t a c k  Temperature  

Psychromet r i c  % H20 3 7, 0 , Calculated 0 1120 
,- 

Probe  size used :  
7 

. Diam., i n .  Area,  f t . -  

2 1/8 = .125 = .000005 ft. 

2 1/4 ='  .250 = .00034: f t .  

2 

2 

- 

_- 

3 j a  = .375 = .000767 f:. 

1/2 = .SO0 = -001363 Et. 

LO 
J 9  T'6 

. 30, -0?4' 

. - W d f -  
9?, yl3.9 

2//Oo/= 

. .  - 

/56 ' /-/ 

~ 

h'cight of P a r t i c u l a t e s  i n  Wash - ,. , Weiqh,t i n  
Cyclone , (73 g o  , Weight i n  F i l t e r s  , O , ? > j  , 
Weight i n  Tmpingers , O / L  6 , T o t a l  Weight 

H 2 0  Condensed //O 0 , t120'Absorbcd on  S i l i c a  Gel, / k  
T o t a l  E.11. t i20 

Volume of Dry Gas S'unpled l { h ,  d 7 , V o l u m e  of Gas Sampled 
a t  S t a c k  C o n d i t i o n s ,  Vols 

Averagc V c l o c i t y  a t  S t a c k  C o n d i t i o n s ,  V, 

Volumetric Flow Rate a t  S t a c k  C o n d i t i o n s ,  Qs 

P r o c e s s  I n p u t  Weight Rate 

Act ua 1 Ou t p u  t 

A 1 l O W ~ I b l o 2  O U  L [ J U t  

, O X f / *  
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1. 

2 .  

3. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

S i z e  of Duct  L W o A t 6  

O r s a t  C O ~  = Y "4 
co = 83 Gk 

02 = j7.0 Ta 
T o t a l  Time Sampled 

Barometr ic  P r e s s u r e  

Meter P r e s s u r e  

Meter Temperature  

S tack  P r e s s u r e  

W e t  Bulb Temperature  of Stack 

Dry Bulb Tempera ture  of Stack 

Average S t a c k  T m p e r a t u r e  

. 

Probe s i z e  used :  
D i i n . ,  in. Area,  E t . '  

_I 

z 

2 

2 

2 

. . .  1/8 = -125  = .000005 ft. 

1/4 = .250 = .000311 ft. 

3/8 = .375 = .000767 5:. 

' 1/2 = -500 = .0013G3 it. 

. .  . .  . .  . 

\ .  . .  

.,..;. . . 6 0  . . . 7 . .  
_ _ . .  .. . .  

2 7. 
2 4 ,  {< CJ 1-y 

O O L  

2. 'I. 6 ?,:/.? 

/>-H l- 

2 o o '  

U 

. .  

Psychromet r i c  % H 2 0  2 3. 0 , C a l c u l a t e d  % 1120 

Weight of P a r t i c u l a t e s  i n  Wash , Weight i n  
Cyclone , r ' r  c3 , Weight i n  F i l t e r s  ,I: j: 7 3 
Weight i n  Impingers  . o f ]  6 , T o t a l  Weight 

H 2 0  Condensed . /!.2 / I  , H20 Absorbed on S i l i c a  G e l ,  2- 

, - 

T o t a l  MI. I120 

Volume of Ory G a s  SNnplcd / - / j - ! M  7 -)- , Volunic of G a s  Sampled 
at S t a c k  C o n d i t i o n s ,  V o l s  

Averaye V e l o c i t y  a t  S t a c k  C o n d i t i o n s ,  Vs 

Volumetric Flow Ratc  a t  S tack  Conditions, Qs 

I ' roccss  I n p u t  Weight Rate 

ATtual Ou tpu t  

Allowable Output 

. .  

3 3 . 0  1 
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1. 

2. 

--.- 

3. 

4.  

5 .  

6. 

7 .  

8 .  

9. 

10. 

11. 

12.  

13. 

14. 

15. 

16 .  

1 7 .  

18. 

13. 

S i z e  of D u c t  L W D ,!.! ' ,/ " 

O r s a t  co2 = . 9 
' 3  co = 

Probe si:e u s e d :  
D i m . ,  i n .  A r e a ,  f t . -  

1/8 = .125 = .000085 f t . '  

,1/4 = .250 = .000341 f t . ' .  

2 3/0 = .375 = .0007€7 f : .  

3 

'-7 . .  .. -_ .... -. 

2 1/2 = .500 = .001363 EL. , 02 = f 7 . d  

T o t a l  Time Sampled 6 0  
*\ ,? y. 32 B a r o x e t r i c  P r e s s u r e  

Elcter P r e s s u r e  

Meter T e c ? c r a t u r e  

S t a c k  P r e s s u r e  

Wet Bulb Tcmpera ture  of S t a c k  

D i y  Bulb T e x p e r a t u r e  of S t a c k  

Avcrage S t a c k  Tcmpcra ture  -~ 
I' */ I.. <.-- P s y c h r o m e t r i c  % H20 29, 0 , C a l c u l a t e d  % H20 .., , '. I .-, 

Weight i n  I m p i n s e r s  . us 6 2 , T o t a l  Weight I 05-33 

, 
-- I4eicjht o f  P a r t i c u l a t e s  i n  b!ash , WeicJht i n  

Cyclone  .OG ? 8 , Weight i n  F i l t e r s  , c l f r ' ?  

1120 Condcnscd "i 7 ?, , H 2 0  Absorbed o n  S i l i c a  G e l ,  /? 
T o t a l  N l .  1120 

a t  S t a c k  C o n d i t i o n s ,  V o l s  

2 3 9<' 
VolUmC O f  Dry  GaS S&!,pled !.' <. y.7 -) , Volumc of Gas SNuplcd 

g3 5 1  JI 

Avcrase V e l o c i t y  a t  S t a c k  C c n d i t i o i i s ,  V s  

Vo lumet r i c  Flow Ratc a t  S t a c k  Cnnd iL ions ,  Qs 

FL-occss I n p u t  \.leislit Ra te  

Ac tua l  0 1 : t i ' U t  

i , l l cwabl  e O u t ~ l u t  




