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A three-zone lime kiln at the Makeevka Metallurgical Plant is 
briefly described, The principal technical and economic character- 
istics of the kiln are noted, 

Since 7 January  1967, a t h r ee - zone  f lu id ized-bed 
l ime  ki ln  has been opera t ing at the Makeevka plant.  
The ki ln  cons is t s  of a r e f r a c t o r y - ! i n e d  shaft  2750 mm 
in d i ame te r ,  the working space is 11 000 m m  high. 

The r e f r a c t o r y  hear th  of the ki ln  is of a rched con-  
s t ruc t ion ,  the wedges used to fo rm the a rch  being 
leveled off with o rd ina ry  chamotte.  This  is topped 
with spec ia l ly  made b r i cks  of kaolin chamotte  m e a s u r -  
ing 250 x 250 ram. T h e b r i e k s  h a v e a s i n g l e o p e n i n g  to 
r ece ive  a c e r a m i c  s leeve  with an ins ide  d i ame te r  of 
58 ram. The in te rva l  between openings (and hence the 
d is tance  be tween arches)  is 250 ram. 

The r e t u r n - f l o w  sys t em is of the valve type with a 
b a r r i e r  l ayer .  The 200-ram d iame te r  r e t u r n  flow 
pipe has a compensa tor .  The d imens ion  of the outlet 
nozzle  is 165 ram. The r e t u r n  flow is regula ted  by a 
fl at valve.  

The b u r n e r s  a re  tubes 50 m m  in d i ame te r  and 220 
m m  high, in which a 14-ram gas t ube  with la tera l  
openings for the jet  mixing  of gas and a i r  is inser ted .  
The ki ln  has 86 b u r n e r s  at in t e rva l s  of 220 mm.  Air  
and gas a re  suppl ied to groups of 3 - 8  b u r n e r s .  The 
supply sys t em is fi t ted with valves  for adjust ing the 
d i s t r ibu t ion  of gas and a i r .  

Muffle- type b u r n e r s  a re  disposed at three  points 
a round the pe r iphe ry  of the ki ln  for the incomple te  
combust ion  of the p r epa red  g a s - a i r  mix ture .  

The d i s cha rge r  takes the form of a water  seal with 
an aux i l i a ry  f luidized bed, the object  of which is to 
"make" p r e s s u r e  in  o rde r  to ensu re  that the l ime  is 

d ischarged  without expel l ing combust ion  products .  
The l ime is f luidized by cold a i r  f rom the common 
a i r  header .  

The ki ln  is equipped with moni to r ing  and m e a s u r i n g  
i n s t r u m e n t s  and automat ic  controls .  The t e m p e r a t u r e  
in the ca lc ina t ion  zone is kept cons tant  to within ~10 ~ 
C by an automat ic  BR-2K regula tor  act ing on the gas 
flow r ate. 

The sc rubb ing  s y s t e m  consis ts  of two l ined cyclones 
(2200 m m  outside d iamete r )  and a s ingle  2 .5-m wet 
sc rubber .  

The operat ing c h a r a c t e r i s t i c s  of the t h r ee - zone  
f lu id ized-bed  t ime ki ln  are  as follows: output per  
work day 191 tons /day;  down t ime ( including cooling 
and heating) 7.7%; e n t r a i n m e n t  losses  7.5~a flow 
ra te  of natura l  gas (at 9000 k c a l / m  ~) 180 m~/ton; 
power consumption 41 kW �9 hr / ton ;  t e m p e r a t u r e  of 
d i scharged  l ime 850 ~ C; t e m p e r a t u r e  in ca lc ina t ion  
zone 950-1000 ~ C; t e m p e r a t u r e  of waste gases 550-  
600 ~ C; specif ic  volume and hear th  loads 2.94 t o n / m  3 
per  day and 32.3 t on / m  2 per  day, r espec t ive ly .  

The individual qual i ty  c h a r a c t e r i s t i c s  of the l ime  
va ry  within the following l imi t s  de te rmined  by the 
ca lc in ing condit ions:  degree  of ca lc ina t ion  93.5-98.0%; 
slaking t ime 1 - 6  rain; paste  yield 2 - 3 / / k g . .  

A f ract ional  ana lys i s  of the l ime  showed that the 
f rac t ions  ->7 m m  are  chiefly r e spons ib l e  for i ncom-  
plete  cal cinat ion.  

F ou r - z one  ki lns  with capaci t ies  of 300, 400, and 
600 tons per  day are  be ing planned.  
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