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©  Method  for  the  prevention  of  deposits  on  or  the  removal  of  deposits  from  heating  and  ancillary  surfaces. 
A  method  for  preventing  deposits  on  or  removing 

deposits  from  heating  and  ancillary  surfaces  of  boilers  and 
like  equipment,  which  method  comprises  continuously  or 
intermittently  introducing  into  the  combustion  chamber  of 
the  equipment  or  into  the  flue  gas  stream  in  atomized  form 
by  means  of  at  least  one  injection  device  a  liquid  additive 
comprising  an  aqueous  solution  of  a  mixture  of  ammonium 
nitrate,  at  least  one  nitrate  of  an  alkali  metal,  optionally  at 
least  one  nitrate  of  an  alkaline  earth  metal  and  an  indicator, 
monitoring  the  pH  value  or  the  additive  and,  if  necessary 
adjusting  the  pH  value  to  within  the  range  of  from  7  to  9, 
monitoring  the  dewpoint  of  the  flue  gas  stream  and  adjust- 
ing  as  necessary,  the  amount  and  composition  of  the 
additive  supplied  to  the  metering  device  in  order  to  adjust 
the  dew  point  of  the  flue  gas  stream  to  the  desired  level. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   f o r   t h e  

p r e v e n t i o n   o r   r e m o v a l   of   s o o t   and   o t h e r   d e p o s i t s   f r o m  

h e a t i n g   and  a n c i l l a r y   s u r f a c e s ,   w h i c h   d e p o s i t s   a r e   f o r m e d  

as  a  r e s u l t   of   t h e   c o m b u s t i o n  o f   g a s e o u s ,   l i q u i d   and  s o l i d  

f u e l s ,   and   a l s o   t o  t h e   r e d u c t i o n   of   c o r r o s i o n   of   t h e s e  

s u r f a c e s   by  t h e   l o w e r i n g   o f   t h e   a c i d   d e w p o i n t   o f   t h e  

c o m b u s t i o n   g a s e s .   In   p a r t i c u l a r   t h e   i n v e n t i o n  r e l a t e s   t o  t h e  

r e m o v a l   of   d e p o s i t s   f r o m   and   t h e   p r e v e n t i o n  o f   c o r r o s i o n  

o f  h e a t i n g   and   a n c i l l a r y   s u r f a c e s   s u c h  a s   b o i l e r   a n d  

e c o n o m i s e r   t u b e s ,   in   t u r b o - c o m p r e s s o r s ,   t u r b o - c h a r g e r s ,   e x h a u s t -  

. b o i l e r s ,   g a s  t u r b i n e s ,   p r o c e s s   f u r n a c e s   and  o t h e r   e q u i p m e n t .  

By  t h e   t e r m   " d e p o s i t s "   as  u s e d   h e r e i n   i s   m e a n t   t h e  

d e p o s i t s   f o r m e d   f r o m   t h e   p r o d u c t s   r e s u l t i n g   f r o m   t h e  

c o m b u s t i o n   o f   g a s e o u s ,   l i q u i d   and   s o l i d   f u e l s .  T h e   d e p o s i t s  

may  c o n s i s t   of   c a r b o n ,   i n   t h e   f o r m   of   s o o t ,   or   may  c o m p r i s e  

s u l p h u r   a n d / o r   s u l p h u r   c o m p o u n d s   o r   t h e   ash   of   f u e l s ,  w h i c h  

a r e   g e n e r a l l y   a r g i l l a c e o u s   c o m p o u n d s   when  t h e   f u e l   i s   c o a l   o r  

a  p r o d u c t   t h e r e o f ,  a n d   v a n a d i u m   c o m p o u n d s   when  t h e   f u e l   i s  

an  o i l .   - 

T h e   d e p o s i t s   a r e . g e n e r a l l y   h a r d  a n d   a d h e r e n t .   W h e n  

d e p o s i t s   a r e   f o r m e d   on  s t e e l   o r   o t h e r  m e t a l s ,   t h e n   b e c a u s e  

t h e   t h e r m a l  c o n d u c t i v i t y   of   t h e   d e p o s i t s   i s   low  c o m p a r e d   w i t h  

t h a t   of   t h e  s t e e l   or   o t h e r   m e t a l ,   t h e   r a t e  o f   h e a t  

t r a n s m i s s i o n   f r o m   t h e  f l a m e   or   h o t   g a s e s   to   t h e   w a t e r   or   o t h e r  

f l u i d   w h i c h   i s   b e i n g   h e a t e d   i s   r e d u c e d ,   t h e r e b y   r e d u c i n g  

t h e   e f f i c i e n c y   of  t h e   e q u i p m e n t .  



The  d e p o s i t s   may  a l s o  i n c r e a s e   t h e   c o r r o s i o n   of   m e t a l  

s u r f a c e s   by  t r a p p i n g   c o r r o s i v e   a g e n t s ,   s u c h   as  a c i d  

s u l p h a t e s ,   t h e r e i n .   At  h i g h   t e m p e r a t u r e s ,   in   t h e   a b s e n c e   o f  

l i q u i d   w a t e r ,   t h e s e   s u l p h u r   c o m p o u n d s   do  n o t   n o r m a l l y   c a u s e  

c o r r o s i o n   and  i t   i s  u s u a l   to   m a i n t a i n   t h e   c o m b u s t i o n   g a s e s  

a t   a  t e m p e r a t u r e   a b o v e   t h a t   t e m p e r a t u r e   ( t h e   "dew  p o i n t " )   a t  

w h i c h   l i q u i d   can   f o r m .   H o w e v e r ,  w h e n   t h e r e   i s   a  d e p o s i t   o n  

a  m e t a l   s u r f a c e   t h e   t e m p e r a t u r e   a t   t h e   m e t a l   s u r f a c e   i t s e l f  

may   be  b e l o w   t h e   "dew  p o i n t "   w h i l s t   t h e   t e m p e r a t u r e   o f  

t h e   g a s e s   i s   a b o v e   t h e   "dew  p o i n t " .   The   d e p o s i t   t h u s   i n c r e a s e s  

t h e  r i s k   o f   c o r r o s i o n .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  m e t h o d  f o r   p r e v e n t i n g  

d e p o s i t s   on  or   r e m o v i n g   d e p o s i t s   f r o m   h e a t i n g   and   a n c i l l a r y  

s u r f a c e s   o f   b o i l e r s   and   l i k e   e q u i p m e n t ,   w h i c h   m e t h o d  c o m p r i s e :  

c o n t i n u o u s l y   o r   i n t e r m i t t e n t l y   i n t r o d u c i n g   i n t o   t h e  

c o m b u s t i o n   c h a m b e r   of   t h e   e q u i p m e n t   o r   i n t o   t h e   f l u e   g a s  

s t r e a m   i n  a t o m i z e d  f o r m  b y   m e a n s  o f   a t   l e a s t   one  i n j e c t i o n  

d e v i c e   a . l i q u i d   a d d i t i v e   c o m p r i s i n g   an  a q u e o u s   s o l u t i o n  

o f  a   m i x t u r e   of  ammonium  n i t r a t e ,   a t   l e a s t   one   n i t r a t e   o f  a n  

a l k a l i   m e t a l ,   o p t i o n a l l y   a t   l e a s t  o n e   n i t r a t e   of   an  a l k a l i n e  

e a r t h   m e t a l   and   an  i n d i c a t o r ,   m o n i t o r i n g   t h e   p H  v a l u e  o f  

t h e   a d d i t i v e   a n d ,   i f   n e c e s s a r y   a d j u s t i n g   t h e   p H  v a l u e   t o  

w i t h i n   t h e   r a n g e   of  f r o m   7  t o   9,  m o n i t o r i n g   t h e   d e w p o i n t  

o f   t h e   f l u e   gas   s t r e a m   and  a d j u s t i n g   as   n e c e s s a r y ,  t h e  

a m o u n t   and   c o m p o s i t i o n   of  t h e   a d d i t i v e   s u p p l i e d  t o   t h e  

m e t e r i n g   d e v i c e   in   o r d e r   to   a d j u s t   t h e   dew  p o i n t   of   t h e  

f l u e   gas   s t r e a m   t o   t h e   d e s i r e d   l e v e l  .  



The  a d d i t i v e   w h i c h   i s   u s e d   in   t h e   p r e s e n t   i n v e n t i o n  

may  be  c o m p o s e d   as  f o l l o w s :  

The  p r e f e r r e d   a l k a l i   m e t a l   n i t r a t e   f o r   u s e   in  t h e  

a d d i t i v e   i s   p o t a s s i u m   n i t r a t e   and   t h e   p r e f e r r e d   a l k a l i n e  

e a r t h   m e t a l   n i t r a t e   i s   m a g n e s i u m   n i t r a t e .  

The  i n d i c a t o r  m a y   be  any  s u i t a b l e   i n d i c a t o r   w h i c h   w i l l  

i n d i c a t e   t h e   pH  of  t h e   a d d i t i v e ,   t h e r e b y   i n d i c a t i n g   w h e t h e r  

o r   n o t   t h e   p H  i s   w i t h i n   t h e   r a n g e   of   f r o m   7  t o   9.  The  pH  o f  

t h e   a d d i t i v e   i s   p r e f e r a b l y   in   t h e   r a n g e   of  f r o m   8  t o   9  a n d  

t h y m o l   b l u e   or   b r o m o t h y m o l   b l u e   may  be  u s e d   to   g i v e   a n  

i n d i c a t i o n   of  a  pH  w i t h i n  t h i s   r a n g e .   The  pH  may  be  a d j u s t e d  

as  n e c e s s a r y   by  t h e   a d d i t i o n   o f - a   b a s e ,   e . g .   p o t a s s i u m  

h y d r o x i d e .  

The  d e w p o i n t   of   t h e   f l u e   gas   may  be  m o n i t o r e d   by  a n y  

c o n v e n t i o n a l   d e w p o i n t   m e t e r .  

The  r e a c t i o n s   w i l l  o c c u r   in   t h e   n e u t r a l i z a t i o n   of  g a s e s  

c o n t a i n i n g   s u l f u r   o x i d e s   a r e   as  f o l l o w s : -  

100  Mg  (N03)2  g i v e s   16g  MgO 

16  g  MgO  n e u t r a l i z e s   3 2 g S O 3  

lOOg  KNO3  g i v e s   47g  K 2 0  

47g  K20  n e u t r a l i z e s   40g  SO3 



In  a d d i t i o n ,   t h e   n i t r o g e n   o x i d e s   p r o d u c e d   a s  a  

r e s u l t   of   t h e   d e c o m p o s i t i o n   of  t h e   n i t r a t e s   a f f e c t   t h e  

r e a c t i o n s   o c c u r r i n g .   The  n i t r o g e n   o x i d e s   t h u s   r e a c t   w i t h   t h e  

s u l p h u r   o x i d e s   t o   f o r m  t h e   a n h y d r i d e   of   n i t r o s y l s u l p h u r i c  

a c i d .   T h i s   i s   a  s t a b l e   c o m p o u n d   e x c l u d i n g  w a t e r   o r   up  t o   a  

s u l p h u r i c   a c i d   c o n c e n t r a t i o n   of  80%.  Even   a t : . a   70%  s u l p h u r i c  

a c i d   c o n c e n t r a t i o n   ( c o r r e s p o n d i n g   to   a  f l u e   g a s   t e m p e r a t u r e  

o f   a b o u t   1 0 0 ° C )   d e c o m p o s i t i o n   i s   s l i g h t .  T h e   c o m p o u n d   l e a v e s  

t h e   c o m b u s t i o n   c h a m b e r   u n d e c o m p o s e d   and   d o e s   n o t   c a u s e   a n y  

c o r r o s i o n .  

D u r i n g   t h e   o p e r a t i o n   of  t h e   m e t h o d   of   t h e   i n v e n t i o n  

t h e   a d d i t i v e   i s   f e d   i n t o   t h e   c o m b u s t i o n   c h a m b e r  o r   f l u e   g a s  

s t r e a m ,   t h e   c o m p o s i t i o n   of  t h e   a d d i t i v e   and   t h e   v o l u m e  

t h e r e o f   b e i n g   a d j u s t e d   t o   s u i t   t h e   p l a n t   b e i n g   t r e a t e d   a n d   t h e  

p r o b l e m s   a s s o c i a t e d   w i t h   t h e   p a r t i c u l a r   f u e l   b e i n g  b u r n t .   T h e  

a d d i t i v e   i s   e f f e c t i v e   b o t h   a t   h i g h   t e m p e r a t u r e s ,   i . e .  

> 1 0 0 0 ° C ,   and   a t   low  t e m p e r a t u r e s ,   i . e .  > 1 0 0 ° C .  

In  a  p r e f e r r e d   mode  of   o p e r a t i n g   t h e   p r e s e n t   i n v e n t i o n  

a q u e o u s   s o l u t i o n s   of   t h e   n i t r a t e s   a r e  p r o v i d e d   i n  s e p a r a t e  

t a n k s .   The  r e q u i r e d   a m o u n t s . o f   e a c h   o f  t h e s e   i n g r e d i e n t s  

i s   t h e n   s u p p l i e d   i n   t h e   d e s i r e d   a m o u n t   t o   a  common  t a n k  

f o r   m i x i n g   p r i o r   t o  i n t r o d u c t i o n   i n t o   t h e   c o m b u s t i o n   c h a m b e r  

or   f l u e   g a s . .  

In   o p e r a t i n g   t h e   m e t h o d   o f  t h e   i n v e n t i o n  a   r e d u c t i o n  

i n   t h e   t e m p e r a t u r e   of  t h e   f l u e  g a s e s   u s u a l l y   o c c u r s   a n d   t h i s  

l e a d s   t o   a  r e d u c t i o n   in   f l u e - g a s   h e a t   l o s s   w i t h   a  c o n c u r r e n t  

f u e l   s a v i n g .  

The   p r e s e n t   i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   w i t h  

r e f e r e n c e   t o   t h e   f o l l o w i n g   E x a m p l e s .  



EXAMPLE  1  0 0 5 8 0 8 6  

A  STEINMULLER  w a t e r - t u b e   b o i l e r   was  t r e a t e d   w i t h   t h e  

a im  of  d e c r e a s i n g   t h e   h e a t i n g - s u r f a c e   c o n t a m i n a t i o n   and  t h u s  

k e e p i n g   t h e   f l u e - g a s   t e m p e r a t u r e   a l m o s t   c o n s t a n t   d u r i n g   a  

3 - m o n t h   s e a s o n a l   o p e r a t i o n .  

C o m p o s i t i o n   o f  t h e   a d d i t i v e  

A d d i t i o n :   02  l i t r e s   of  t h e   a d d i t i v e   p e r   t o n   of  f u e l  

I n j e c t i o n   p o i n t :   c o m b u s t i o n   c h a m b e r   1  i n j e c t i o n   l a n c e  

I n j e c t i o n   a p p l i a n c e :   f u l l y   a u t o m a t i c ,  t i m e - c o n t r o l l e d  
p n e u m a t i c   o p e r a t i o n  .  

R e s u l t s  

The  h e a t i n g   an  a n c i l l a r y   s u r f a c e s   w e r e   f r e e   o f  

s o l i d   d e p o s i t s ,  a n d   t h e   s u r f a c e s   c o u l d   be  d r y   c l e a n e d  

u s i n g   c o m p r e s s e d   a i r .  

The  f l u e - g a s   t e m p e r a t u r e   r i s e   d u r i n g   t h e   o p e r a t i o n  

was  o n l y  6 ° C   as  c o m p a r e d   w i t h   35°C  a c c o r d i n g   to   t h e  

p r e v i o u s   o p e r a t i n g   r e c o r d s .  



A  r e d u c t i o n   in   f l u e - g a s   h e a t   l o s s   of   2%,  was  a c h i e v e d  

w h i c h   was  e q u i v a l e n t   t o   a  f u e l   s a v i n g   of  a b o u t   t h e   s a m e  

o r d e r .  

EXAMPLE  2 

A  MAN  w a t e r - t u b e   b o i l e r   was  t r e a t e d   w i t h   t h e   aim  o f  

k e e p i n g   t h e   h e a t i n g   and  a n c i l l a r y   s u r f a c e   d e p o s i t   r a t e   a s  

low  as  p o s s i b l e   o v e r   a  12  m o n t h   p e r i o d   and  of   r e d u c i n g   t h e  

dew  p o i n t   f r o m   134°C  to   a b o u t   1 0 5 ° C .  

C o m p o s i t i o n   of   t h e   a d d i t i v e ;  

A d d i t i o n :   c o n t i n u o u s ,   i . e .   0 .4   l i t r e s   of  t h e   a d d i t i v e  

p e r   t o n   of  f u e l   o i l .  

I n j e c t i o n   p o i n t :   c o m b u s t i o n   c h a m b e r   1  i n j e c t i o n   l a n c e  

I n j e c t i o n   a p p l i a n c e :   s e m i - a u t o m a t i c ;   pump  o p e r a t i o n  

R e s u l t s :   The  h e a t i n g   and  a n c i l l a r y   s u r f a c e s   w e r e   up  t o  

85%  f r e e   of  s o l i d   d e p o s i t s .   The  s u r f a c e s   c o u l d  

be  d ry   c l e a n e d   by  means   of  c o m p r e s s e d   a i r   a n d  



no  w e t   c l e a n i n g   was  r e q u i r e d   in   t h e   c o m b u s t i o n  

c h a m b e r .  

The  a c i d   dew  p o i n t   was  r e d u c e d   to   102°C  a c c o r d i n g l y ,   t h e  

s t e a m - o p e r a t e d   a i r - p r e h e a t e r   c o u l d   be  u s e d   w i t h o u t - f e a r   o f  

c o r r o s i o n .  

The  f l u e - g a s   t e m p e r a t u r e   of  i n i t i a l l y   172°C  a d j u s t e d  

i t s e l f   t o   1 4 5 ° C ;   i . e .   t h e   f l u e - g a s   h e a t   l o s s   was  r e d u c e d  

by  a b o u t   1 . 5 % ,   e q u i v a l e n t   to   a  f u e l   s a v i n g   of   a b o u t   t h e   s a m e  

o r d e r   a n d ,   a d d i t i o n a l l y ,   a  s t e a m   s a v i n g   in  t h e   a i r - p r e h e a t e r ,  

so  t h a t   a n  i m p r o v e m e n t   in   e f f i c i e n c y   of  a b o u t   2.5%  o v e r a l l  

was  a c h i e v e d .  

EXAMPLE  3 

A  VKW-  L e n t j e s   B e n s o n   b o i l e r   was  t r e a t e d .  



C o m p o s i t i o n   of  t h e   A d d i t i v e   p e r   l i t r e  

F l u e   gas   p a r a m e t e r s  

A d d i t i o n  

A d d i t i o n   of   t h e   a d d i t i v e   t o o k   p l a c e   c o n t i n u o u s l y   a t   a  

r a t e   of   4 .9   l i t r e   by  means   of  i n j e c t i o n   l a n c e s   s e c u r e l y  

i n s t a l l e d   in   t h e   c o m b u s t i o n   c h a m b e r .   Pump  u n i t s   f ed   t h e  

a d d i t i v e   f rom  t h e   s t o r a g e   c o n t a i n e r s   to   t h e   i n j e c t i o n   l a n c e r s .  

I t   was  t h u s   p o s s i b l e   to   m a t c h   t h e   o u t p u t   of  t h e   pump  u n i t s  

t o   t h e   d e s i r e d   r e d u c t i o n   in   a c i d   dew  p o i n t .  



'  R e s u l t s  

The  a d d i t i v e   was  u s e d   o v e r   a  r e l a t i v e l y   l o n g   p e r i o d  

of  t i m e .   The  a c i d   dew  p o i n t   was  l o w e r e d   to   6 0 - 6 2 ° C   and  t h e  

f l u e   gas   t e m p e r a t u r e   was  s e t   a t   1 4 7 ° C .   I t   was  p o s s i b l e   t o  

b l o w   or   d u s t   o f f   t h e   r e s i d u e s   on  t h e   h e a t i n g   and  a n c i l l a r y  

s u r f a c e s   w i t h   c o m p r e s s e d   a i r   when   t h e   b o i l e r   w a s  t a k e n   o u t  

of  o p e r a t i o n .   The  l o w e r i n g   of  t h e   s u l p h u r i c   a c i d   dew  p o i n t  

by  a b o u t   60°C  e n a b l e d   an  e c o n o m y   to  be  made  in   t h e   s t e a m  

r e q u i r e d   f o r   t h e   a i r   p r e h e a t e r ,   w i t h o u t  a n y   f e a r   o f  

c o r r o s i o n .  



1.  A  m e t h o d   f o r   p r e v e n t i n g   d e p o s i t s   on  or  r e m o v i n g  

d e p o s i t s   f r o m   h e a t i n g   and   a n c i l l a r y   s u r f a c e s   of   b o i l e r s  

a n d   l i k e   e q u i p m e n t ,   w h i c h   m e t h o d . c o m p r i s e s   c o n t i n u o u s l y   o r  

i n t e r m i t t e n t l y   i n t r o d u c i n g   i n t o   t h e   c o m b u s t i o n   c h a m b e r   o f   t h e  

e q u i p m e n t   o r  i n t o   t h e   f l u e   gas   s t r e a m   in  a t o m i z e d   f o r m   b y  

m e a n s   o f   a t   l e a s t   one   i n j e c t i o n   d e v i c e  a   l i q u i d   a d d i t i v e  

c o m p r i s i n g . a n   a q u e o u s   s o l u t i o n   of   a  m i x t u r e   of   a m m o n i u m  

n i t r a t e ,  a t  l e a s t   one   n i t r a t e   of   an  a l k a l i  m e t a l ,   o p t i o n a l l y  

a t   l e a s t   one   n i t r a t e   o f   an  a l k a l i n e   e a r t h  m e t a l   and   a n  

i n d i c a t o r ,   m o n i t o r i n g   t h e   pH  v a l u e   of   t h e   a d d i t i v e   a n d ,   i f  

n e c e s s a r y   a d j u s t i n g   t h e   pH  v a l u e   t o   w i t h i n   t h e   r a n g e   o f  

f r o m  7  t o   9,  m o n i t o r i n g   t h e   d e w p o i n t   of   t h e   f l u e   g a s   s t r e a m  

and   a d j u s t i n g   as   n e c e s s a r y ,   t h e   a m o u n t  a n d   c o m p o s i t i o n   of  t h e  

a d d i t i v e   s u p p l i e d   t o   t h e   m e t e r i n g   d e v i c e   i n  o r d e r   t o   a d j u s t  

t h e   d e w  p o i n t   of   t h e   f l u e   gas   s t r e a m   t o   t h e   d e s i r e d   l e v e l .  

2 .  A   m e t h o d   a s  c l a i m e d   in--  c l a i m   1  w h e r e i n   t h e   a l k a l i  

m e t a l   n i t r a t e  i s   p o t a s s i u m   n i t r a t e .  

3.  A  m e t h o d   as  c l a i m e d   in   c l a i m   1  o r   c l a i m   2  w h e r e i n  

t h e   a l k a l i n e   e a r t h   m e t a l  n i t r a t e   i s   m a g n e s i u m   n i t r a t e .  

4.  A  m e t h o d   as  c l a i m e d   i n   any  one   o f   t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   i n d i c a t o r   i s   t h y m o l   b l u e   o r  b r o m o t h y m o l  

b l u e .  



5.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   pH  v a l u e   of  t h e   a d d i t i v e   i s   a d j u s t e d   t o  

.  w i t h i n   t h e   r a n g e   of   f rom  7  t o   9  by  t h e   a d d i t i o n   of  an  a l k a l i .  

6.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   i n j e c t i o n   d e v i c e   i s   an  i n j e c t i o n   l a n c e .  

7.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   a q u e o u s   s o l u t i o n s   of  t h e   n i t r a t e s   a r e , p r o v i d e d .  

in   s e p a r a t e   t a n k s .  

8.  A  m e t h o d   as  c l a i m e d   in   c l a i m   7  w h e r e i n   t h e   a q u e o u s  

s o l u t i o n s   of   t h e   n i t r a t e s   a r e   s u p p l i e d   in  t h e   d e s i r e d  

a m o u n t s   to   a  c o m m o n   t a n k   f o r   m i x i n g   p r i o r   to   t h e i r  

i n t r o d u c t i o n   i n t o   t h e   c o m b u s t i o n   c h a m b e r   or  f l u e   g a s .  
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