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I .  Plan; Description and Location 

General Shale Prodirctions Corporation operate8.a brick manufacturing plant in 
Kingsport, Tennessee. Bricks of varying size and composition are produced. 
Raw mater ia l s  - clay, ash, and shale a r e  properly mixed and blended prior t o  
extrusion and iormation into bricks. These bricks a r e  then dried and properly 
cured in e i ther  a continuous tunnci kiln or in batch-type beehive kilns. The  
tlinnel kiln burns pulverized coal in  t h e  fire zone and It2 oil in the  prehea t  and 
dryer 7.oncs. The hechive kilns a r e  f i r ed  by two  underfeed  s tokers  each  and 
have  both natural  d r a f t  and  fo rced  d ra f t  exhaus t  stacks. 

I!. Process Observation . .  

The Stack Tes t  Team of the  State Division of A i r  Pollution Control per formed 
a par t icu la tc  emission s t ack  t e s t  on October I ?  1976 on t h e  fo rced  draf t  
beehive kiln {/I j. This beehive kiln was f i red  by t\wo coal underfeed stokers.  
The  opera t ion  of  t h e  beehive kilns is batch-type i n  nature. 

The  kiln is loaded with brick b); fo rk  trucks. Each kiln will hold approximately 
45,920 bricks each  weighing approximately 4.25 pounds each .  The fire i n  t h e  
underfeed s tokers  is s t a r t ed  by placing a bed of hot  coals in t h e  firebox. The 
coal feed  r a t e  is slowly increased, so as to bring up the  t empera tu re  of, t h e  
brick slowly. There is a louvered damper  on t h c  side of :he forced  draf t . s tack .  
This louvered damper  remains closed during t h e  first  half o r  so of t h e  firing 
cycle. A f t e r  t h e  f i r s t  50 to 60 hours of 0 t h e  fir i i ig 'cycle,  the  tempera ture  
reaches  a maximurn :of approximately 1960 F. Thc  brick a r e  allowed t o  soak 
at  this t e m p e r a t w e  for  about  6 t o  6 houys. Af t e r  this high t empera tu re  soak, 
the  brick a r e  cooled fo r  approximately 45 to 60 hours before  being unloaded 
from t h e  kiln. The  to ta l  cyc le  of loading, !iring, cooling, and  unloading takes  
approximately one  rveek. 

During t h e  testing. t h e  s toke r  coa l  f eed  r a t e s  were  as follows: 
I\un :l:sto:<er $1 - 2 2 0  ?[fir stdker + z  - 2 2 0  ;/hJ. 
Run I/2: stoker !/I - 220 # /hr7  s toder  d 2  - 300 #/h i ,  a l t e r n a t e  loa on s tokers  
Run #3:  s toker  # I  - 300 # l h r 9  s toke r  / f 2  - 220 Q/hr, a l t e rna te  load on s tokers  

.. 

~ being :ired in the  ki ln  were  "patinas" - composition: 55% blue shale: 
(2 . ccsrdova clay. Coal i.. '?%is indicates 0.7% sulfur, 5% ash, and  a hea l  
c m t e n t  o! 14,000 Btulpound. The  kiln had been in operation about 45 hours 
when tested.  The  first  test run occurred  prior to the  high t empera tu re  soak. 
Tes t  runs 8 2  and # 3  occured  during t h e  high t empera tu re  soak. 

Reprcsca ta t ives  of t h e  Division of Air Polluti-on Control were  as follows: Dave 
Carson, Je ry l  Steu'art, Fred 0. Singleton, Barry Stephens. 

Representatives for  General Shale were as follows: Buddy Archer, Plant 
Alanager and Dave LlcNees. 

111. Conclusion 

The  kiln was operating a t '  representa t ive  per formance  during t h e  par t icu la te  
emission compliance s tack  test. The  process weight r a t e  was determined  to be  
1.5 tons per hour allowing an emission r a t e  of 5.35 ///lir. From t h e  observation 
point of t h e  process observer, t h e  heaviest  emissions f rom a beehive kiln a r e  
during s t a r tup  - primarily during t h e  f i r s t  2 o r  3 hours of operation. This 
observation was ,made by obscrving several  o the r  similar kilns :o the one  s t i c k  
tested.  
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I. Plant Description and Locatiori 

G e n c r d  Shale Productions Corpora t ion  opera tes  a brick manufacturing plant in 
Kingsport, Tenn. Raw 
mater ia l s  - clay, ash,  a n d  shale - a r e  properly mixed and  blended prior to 
ex t r i s lon  and  format ion  in to bricks. These bricks a r e  thcn dried and  properly 
ciired i n  e i t he r  a continuom tunnel kiln or in batch-typc bechive kilns. The 
tilnnci kiln burns pulverized cod in t h e  f i r e  zone and i l2 oil in t h e  prehea t  and 
dryer zones. The bechive kilns a r e  f i r e d  by t w o  under feed  s tokers  each. Thesc  
ki lns  are c x h a a t e d  by natrual d r a f t  and f o r c e d  draf t  stacks.  

Bricks of varying size and cornposition arc produced. 

11. Process Observation 

The  Stack  T e s t  Team of t h e  State Division of A i r  Polliltion Control per lormed 
a par t icu la te  emission s t a c k  test on September  30, 1976 011 t h e  natural  d ra j ?  
beehive kiln n l 7 .  This bechive kiln was f i red  by t w o  coal underfeed stokers.  
The opera t ion  of t h e  k e h i v c  kilns is ba tch- typ ,  in na ture .  

approxirnatcly one week. 

Run {ti: S:oker //I - 22011/hr, s toke r  //2 - 300#/hr. 
. Run  112: Stoker ill - 220i//hr., s toker  ii2 - 300#/hr., a t  t h e  end  of this 
run during t e s t  poinrs ,;3, 1110, a n d  ftl I ,  the ash was raked f rom t h e  
s tokers  on t h e  ldln. 

- _ _ *  

Test Run i l3:  Stoker # I  - 300/l/hr., stoker 112 - 2 2 0 / l / h r .  

The brick being f i r e d  i n  t h e  kiln w e r e  "standard size everglades" - composition: 
55% blue shale, a n d  45% cordova clay. Coal analysis indicates 0.7% sul fur ,  5% 
ash ,  and  a hea t  con ten t  of 14,000 Dtulpound. The  kiln had bccn in opera t ion  
about 50 hours when tes ted .  

Representatives of the  Division of Air Pollution Control wc.c a follows:, Dave 
Carson, Jeryl Stewar t ,  Fred  0. Singtiton, Barry Stephcns. 

Dave McNecs 






