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Yr. JaTes H. Mng 
Supervisor Air Qual i ty  
x i s s o u r i  Air Conser-.ration Cormnission 
P.O. 3ox 1062 
Jefeerson C i t y ,  l l i s sou r i  65101 

October 30,  1974 

r?l::E!J?: ill? c;!:.-:.~,.. ., , . ......^_.r., r 'u l ton,  Missouri  P l an t  ."_.. 
Subjec t :  Ro'ary K i l n  S'ack Tests  

. .  

Dear M r .  Long: 

Pie a t t a c h  one copy of a r e p o r t  covering t h e  recent  s t ack  t e s t s  m d e  on the  ro t a ry  
k i l n  exhaust gases  a f t e r  t h e  e l e c t r i c a l  p r e c i 2 i t a t o r  had been i n  s e r v i c e  fo r  
approximately two nonths.  These t e s t s ' w e r e  conducted by Environmental T r ip l e  S 
Corn-mny, S t .  Louis,  Missouri on August 20, 1974. T e s t s  were conducted during 
normal opera t ion  and during opera t ions  wi th  water added t o  t h e  gases .  T e s t  , .  

r e s u l t s  and k i l n  opera t ing  condi t ions  a r e  surmnarized b r i e f l y  as follows: 

Process P a r t i c u l a t e  
weiqht Pate En?issions 

. Test  1 (Normal) 
T e s t  2 (with water! 

22 P H  28.38 lb/hr .  
22 TPH 16.9 b / h r .  

In accorlance wi th  R e q l a t i o n  S-V of t he  x i s s o u r i  .Gz Pol lu t ion  l ieealat ions 
allowable p a r t i c u l a t e  emissions are 32.5 b/hr. fo r  a Process Weight Rate Of 

22  TPH. Our r e s u l t s  i n d i c a t e  t h a t  the  rotary k i l n  enissio.ls  a r e  now i n  c m -  
p l e t e  compliance with these  r egu la t ions .  

We wish t o  t ake  this opportuni ty  t o  thank you and members of  the  s t a f f  and 
Comission for t h e  e x c e l l e n t  cooperat ion and a s s i s t ance  provided during the  
lengthy per iod involved i n  br inging  t h e  rotary kiL? i n i o  compliance. AS you 
a re  aware completion of this p r o j e c t  w a s  axtended s e v e r a l  t i n e s  due t o ' v a r i o u s  
f a c t a r s  beyond our con t ro l .  W e  s i n c e r e l y  apprec ia te  t he  understanding a t t i t u e e  
of 'he Commission which granted  the  necessary t ine  extensions an2 - zmi t t e?  
production opera t ions  t o  continue during the  course of t i e  p ro jec t .  

Yours very t r u l y ,  

Rn-4 R. R. Crawford 

RRC : h r  

Ass is tan t  Manager 
Engineering 



Emircnmentsl Triple S Company 
September 4 ,  1974 
CTS 3 5 0  

Consulting environmental scienlisis 

121 61 Lackland Road 
SI. Louis. Missouri  63141 
(314) 878-1700 

5 a r b i so n -it's 1 ke r Re fracto r i e s Company 
Civisior. of Dresser Industries 
C u l t o n ,  Xissouri 65251 

Attention: Mr. Ed IIoldt 

r-ent_lem.e7 t 

Enclose? are three ( 3 )  copies of the Environmental Triple S 
Company (ETS) report:. entitle2 "Report of the Particulate Emis- 
sions Testin9 of the Rotary Kiln Stack at Harbison-Walker 
Seiractcries, Fulton, Missouri." This report covers testing 
perfomel at the Fulton Plant on August 20, 1974, as well as 
a discussion of the samplinq train and methods used to deter- 
mine the particulate emissions from the ratary kiln stack. 

The particnlate testing included two ( 2 )  runs. The results 
f o r  bet? runs are presented as a loading and an emission rate. 
The :;nits for these parameters are respectively, qrains per 
standard cubic foot and pounds per hour. 

If you ha\Fe any questions or comments regarding this report, 
I shall be pleased to discuss them with yo= whenever you find 
it zonvenient. 

Very truly yoqrs, 

Daniel L. Vornberg 
Manager 

DLV : ns 
E-closures 

cc: M r .  E. S. Westmoreland 
Mr. Andrew J. Polcyn 
M s .  C. L. Yenny 
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INTRODUCTION 

Ori ~ i i c p ~ t  1, 1 9 7 4 ,  Harbi;cn-Wslker Refractories 

r ecpes t ed  Erviror-qental  T r i p l e  S Company (ETS)  t o  q u a n t i f y  

t h e  p a r t i c u l a t e  emiss ions  from t h e  Rotary K i l n  S t ack  l o c a t e d  

a t  t h e  F u l t o n ,  Y i s s o u r i ,  P l a n t .  

T h e  proc'ess t e s t e d  invo lves  t h e  c a l c i n i n g  of f i r e  

c l a y  tkroueh a r o t a r y  k i l n  which o p e r a t e s  con t inuous ly  a t  a 

p r o c e s s  weight r a t e  of approximately twenty-two t o n s  per  

hour .  During t h e  t e s t i n g  p e r i o d ,  a p rocess  weight  r a t e  of 

4 3 , 5 4 0  pounds p e r  hour was observed.  

The p a r t i c u l a t e  emiss ions  from t h i s  p rocess  were 

sa!!?led i n  accordance wi th  t h e  c u r r e n t  r e g u l a t i o n s  and ?rovi- ,  

sions e s t a b l i s h e d  by t h e  Missouri S t a t e  A i r  Conservat ion Com- 

miss ion .  T h e  sampling,  c o n s i s t i n g  o f  two s e ? a r a t e  r u n s ,  was 

performed on .\ugust 2 0 ,  1 9 7 4 .  
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All s t e c k  e m i s s i o n s ,  l a b o r a t o r y  a n a l l i s e s ,  and C a l m -  

l a t i o n s  t o  d e t e r n i n e  ? a r t i c u l a t e  enissicins were conductizd in 

accor i l ance  w i t h  t h e  American S o c i e t y  of Mechan ica l  E n q i n e e r s  

? o v e r  T e s t  Code 2 7  ( P T C - 2 7 ) ,  d a t e d  1957,  and e n t i t l e d  "Ileter- 

r i n i n g  D u s t  C o n c e n t r a t i o n s  i n  a Gas S t r e a m . "  Vhen c o n s i d e r e d  

n e c e s s a r y  by ETS p e r s o n n e l ,  a d s i t i o n e l  work  n o t  covered.  by t h e  

above  code  w a s  p e r f o r m e d  a s  p a r t  of normal  ETS p o l i c y  t o  i n s u r e  

t h a t  t h e  r e q u i r e d  i n f o r m a t i o n  w a s  0 b t a i . n e t .  The s a m p l i n g  and. 

a n a l y t i c a l  t e c h n i q u e s  u t i l i z e d  i n  t h i s  program a re  d e s c r i b e d  i n  

t h e  s e c t i o n s  of tnis r e p o r t  which follow. 

V e l o c i t y  and T e m p e r a t u r e .  D e t e r m i n a t i o n s  

V e l o c i t y  d e t e r m i n a t i o n s  were c o n d u c t e d  u s i n q  a 

S t a u s c h e i b e  (Type S )  ? i t o t  t u b e  connec ted .  t o  a d i f f e r e n t i a l  

m n c m e t e r  as s h o w r .  in Fiqur .e  1. V e l o c i t y  t r a v e r s e  p o i n t  l o c a -  

t i o n s  were Zetermined. by A S P !  PTC-27 s p e c i f i c a t i o n s  u s i n g  s t a c k  

d i n e n s i o n s  neasure t  i n  t h e  f i e l d .  S t a c k  t e m p e r a t u r e s  w e r e  ob- 

t a i n e d  u s i n g  a the rmoc 'oup le  and  a T h e r m o - E l e c t r i c  K i n l m i t e  11 

p o t e n t i o m e t e r .  

P a r t i c u l a t e  Samul inq  

The p a r t i c u l a t e  s a n p l i n g  t r a i n ,  a s  w e 1 1  a s  t h e  sam- 

p l i n g  and  a n a l y t i c a l  me thods  u s e d ,  a r e  approved  and recommendet 

by t h e  "Seral E n v i r o n m e n t a l  P r o t e c t i o n  Agency a s  s p e c i f i e d  i n  

t h e  F e d e r a l  R e g i s t e r  40 CFR 6 0 ,  36  FR 2 4 8 7 6 ,  a c c o r d i n q  .:o 

Xethod 5 .  The t r a i n  u s e d  i s  i l l u s t r a t e d  by F i g u r e  2 .  

7 
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The sampli?.q c o r . s i s t e d  of  t:.;o s c ? ? ? a t c  r u n s .  Dcrinc; 

:ne second r ' x ,  it was o t s e r v e d  t h a t  a p p r o x i n a t e l y  f i v e  q a i l c m S  

? e r  m i n u t e  o f  ?water w a s  sprayec:  i n t o  t h e  q a s  c t zeam p r i o r  t o  

t h e  p a r t i c u l a t e  c o n t r o l  equi?mer, t .  Accord ing  t o  H a r b i s o n -  

Walker R e f r a c t o r i e s '  p e r s o n n e l ,  t h i s  w a s  done  t o  d e t e r m i n e  t h e  

e f f e c t  on t h e  p o l l u t a n t  e m i s s i o n  r a t s .  I t  may be  o b s e r v e d  

t h a t  t h e  a d d i t i o n  o f  t h e  w a t e r  a l t e r e d  t h e  f l u e  gas c o n d i t i o n s  

by e r o p p i n q  t h e  t e m p e r a t u r e  by an  a v e r a g e  o f  ? ? p r o x i m a t e l y  

46'F and i n c r e a s i n g  t h e  p e r  c e n t  m o i s t u r e  by a p p r o x i m a t e l y  

2 . 7  p e r  cen",. The 3 a r t i c u . l a t e  emissions v a r i e d  by n e a r l y  

t w e l v e  pounds  p e r  h o u r ,  o r  a decrease of 4 2  p e r  c e n t  be tween 

t h e  txo runs .  

The r e s u l t s  have  been  summarize2 iz T a b l e  1, i n c l u d -  

ing  s t a c k  t e m p e r a t u r e s ,  PY, aci justecl  s t a n d a r c '  C F g ,  p e r  c e n t  

- c i s t : ~ r e ,  5rai3 i o a d i n q s  an2  pounds  p e r  hour  e m i s s i o n  at s t a n -  

Lard  co r .2 i t i o r . s  ( 7 O o F ,  2 9 . 9 2  i n c h e s  3 9 ) .  Da ta .  su rmary  s h e e t s  

f r o n  t h e  p a r t i c - l a t e  t e s t s  w i i l  b e  found i n  t h e  Appendix .  
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RESULTS OF PARTICULATE E M I S S I O N S  TESTS 

for the 

ROTARY K I L N  STACK 

at 

HARBISON-WALKER REFRACTORIES 

August 1, 1974 

2arameters 
Fleasured Units 

Value Determine2 

-RUN NO. 1 RUN NO. 2 

Tem?erature OF 806O 7590 

F l a w  Rate 

Loading 

ACFK 48,620 
SCFY (Dry) 13,360 

47,800 
13,160 

Grains/SCF 
(Dry Basis) 

0.253 0.1497 

E r . i s s i o n  Rate Pounds/H 28.98 16.9 

Xo i s t ur e Content S Moisture 21.67 24.4 

-6- 
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P o t a r y  K i l n  S t a c k  - - - _  - L A .  rrocesz: 
..c . Run N o .  1 - 1::. I'esr k:: x ~ 3 . 3 € 1 :  

_--- I'J. Date 6 T i n e  o f  liun: 8 /20/74 ,  1 2 : 3 0  p.m. __ 
V .  B a r o m e t r i c  P r e s s u r e :  23 .08  i n .  ::c: - 

V I .  Pa r t i cc l a : e  Sampl inc  D a t a :  . 

Genera l  D e s c r i u t i o n  of T e s t  S e s t i a n  

1 .  p o s i t i o n  of s t a c k  ac Sampl ing  S t a t i o n  Approx. 45" from ve r t i ca l  - -  

Down 2 .  G e n e r a l  d i r e c t i o n  of q a s  f . l o w  i n  sta,:.k .. ...... 

c c  3.  Crosj  jrc2io;ia; area of JLCIL'.. * * . - 4  "y."., 

4 .  Number of ? o i n t s  i n  p i t c t  6 s a m p l i n q  

-- -- - 
_.._._?_ '10 c 7  . . . .  i i  . r  , , . .  ......... __-- ~~~~ 

t rave r s e s 6 po i > t_sL-kT a_v e-r-ze-? tr  aver s e s - 
,,,.XI. Dust  s a m p l i n g  I ) su i?n?nt  C n n c i t i o n . s  

. .  .- - --- 1 1 7 . 5  1. Average  meter ' t e m p e r a t u r e  - - .. 
2 .  A v e r a a e  meter ? r e j s u r e  29 .08  - 
2 .  V c l g m e  of c a s  zampl.rd at meter cor.2. 4 9 . 2  < .  . . .  

4 .  Voiumt? 05 ccnd; .nsate  265 - 
5 .  \ + e i g h t  o f  diust  c o l l e c t e d  .-- A____ 

6 .  Diameter of s a n p l i n a  n o z z l e  ..... -- 
7 .  Actus1 - s E F n o l i n ~ . i m i .  A__ . . . . . . . . . . . . . . . . . . . . . . . . .  ... , ......... 

. .  
L l i .  K . 1  - .. , .  

^ .  " - .  

0.7424 urz.i;:c 

0 . 2 5  .... 

1 2 0  ,/I :; 

1 . -  

L . ;uCuJe  ?';,lie : . . . . .  .~- . . . . . . .  _- ....... 

\jIII. SCiCk Gas -- i0ncl:Lcils 

_ .  . _ _  .- _. 8 0 6  1. Average  t e m p e r a t u r e  i n  s t a c k  -- 
4 . 0  i ;.:. :iz V-c . ----- 2 .  S t a t i c  p r e s s u r e  i n  s t a c k  

3 .  Average  v e l o c i t y  i n  s t a c k  - . .  . ..a. 
9 

. .- _. - - 4 1 . 2 9  

21 .67  
_.- .............. 

-. - 4 .  Xois tu re  c o n t e n t  of s t a c k  g a s  . - ...... 
5 .  Volume of s t a c k  qas  a t  stack cond. 4 8 , 6 2 0  8- 1.1 

6 .  Volume of s t a c k  c a s  a t  s t d .  c o n c . ( D r y  B a s i s ) l 3 , 3 6 0  -- I_-- 

........ 
,'. --., 
-,(-- :. 

7 .  D U S C  c o n c e n t r a t i o n  a t  s t d .  c o n d . ( D r y  Bas is )  0.253 cr,/SC' - 



ii ar b i son - h’a 1 :i e r Ref I a c t 0 r i e 5 ETS 350  ;. c:iF2r,c: 

2 9 . 0 8  i;:. 3 -- 

i ADprox. 4 j 0  from v e r t i c a l  ~- 

Down 
-- 

-. -- ___ -- 
. .  i n .  i l l ? . .  

~ .~ 1 1 5 . 3  i .  

2 .  Volume 

4 .  Volume 

5 .  W e i q h t  bGL3ailst coilecr-ed 0 . 4 1 1 5  c . r a s  - 

7 .  A c t u a l  - ._ -. - 

. . I  

1 r 0 . 2 5  - .. . 
1 2 0  f.!.;.:’ . 

6 .  - Diane te%$jf s a n p ~ . i n q  ncizz le  - 

-. O u t a g e  Time: 
. . T - -  
i & L l .  

- i- a r e  i n  stat!< 759 . .  
.. 4 . 0  i :1 .  .ZCI Vet. 

c . .  . 
. _- .,,.?F -.- 

- 3 .  A v e r a g e i & l o c i t y  i n  s t a c k  4 0 . 6  . :?a. - 
- o f  s t a c k  G a s  2 4 . 4  

- ._ . i : L.! --- 4 7 , 8 0 0  -- 5 .  ‘ . ‘ ~ l u n e  a t  s t a c k  c o d .  
-.... ;It s t d .  c o n d . ( D r y  B a s i s ) l 3 , 1 6 0  sa..: :.: 

7 .  Dus: c o q & e n t r a t i o n  ac std. c o n d . ( D r y  Basis) 0 . 1 4 9 7  c r / S C F  - 

ix.  us% E i ~ i s s i c l n  Rate 1 6 . 9  lbs . ../hr . 
.,. , . .  




