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@  Method  for  processing  of  by-products  of  the  refining  of  oils  and  fats. 

To  avoid  environmental  objections  in  discarding  by-pro- 
ducts  of  refining  and  processing  of  fatty  oils,  fats  or  mineral 
oils,  or  other  materials,  especially  those  containing  alkali  metal 
ions  or  salts,  such  by-products  are  combusted  with  excess  air 
or  oxygen,  preferably  in  a  fluidized  bed  oven,  using  a  bed  ma- 
terial  having  a  low  silicon  content,  particularly  those  consisting 
mainly  of  titanium,  calcium  and/or  aluminium  oxides,  at 
600-950°C,  preferably  800-850°C.  The  organic  materials  in  the 
by-products  are  thereby  converted  into  products  which  can  be 
discharged  without  problems;  the  exhaust  gases  contain  only 
low  amounts  of  carbon  monoxide  and  nitrogen  oxides.  By 
passing  the  combustion  gases  through  a  heat-exchanger,the 
heat  generated  can  be  used,  e.g.  to  preheat  the  excess  air  for 
the  process  or  to  generate  steam  or  heated  water,  which  can 
be  used  economically  in  other  parts  of  the  plant.  The  process 
is  particularly  suitable  for  the  combustion  of  soapstock,  the 
water  content  of  which  has  been  reduced,  e.g.  by  evaporation, 
if  necessary. 



The  i n v e n t i o n   r e l a t e s   to   a  p r o c e s s   f o r   t h e   p r o c e s s i n g   o f  

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

m i n e r a l   o i l s .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  a  p r o c e s s   f o r   t h e   c o m b u s -  

t i o n   of   m a t e r i a l s   in   a  f l u i d i z e d   bed  o v e n .  

C r u d e   f a t t y   o i l s   and  f a t s   and  m i n e r a l   o i l s   c o n t a i n ,  

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

o t h e r   s u b s t a n c e s   in  s m a l l e r   a m o u n t s ,   w h i c h   commonly   a r e  

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

p u r i f i e d   raw  m a t e r i a l s ,   e . g .   t r i g l y c e r i d e   o i l s   and  f a t s ,  

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

C r u d e   f a t t y   o i l s   and  f a t s   c o n t a i n   f r e e   f a t t y   a c i d s  

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

s m a l l   a m o u n t s   of   o t h e r   c o m p o n e n t s   s u c h   as  c o l o r a n t s ,  

s u g a r s ,   s t e r o l g l u c o s i d e s ,   w a x e s ,   p a r t i a l   g l y c e r i d e s ,  

p r o t e i n s ,   p h o s p h a t i d e s   and  m e t a l s .  

B y - p r o d u c t s   t h a t   a r e   o b t a i n e d   in  the   r e m o v a l   of   s u c h  

c o n t a m i n a n t s   and  in  t h e   f u r t h e r   p r o c e s s i n g   of   t he   o i l s  

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

f o o t s ,   s p e n t   a c t i v e   c a r b o n   and  b l e a c h i n g   and  c a t a l y s t  

e a r t h ,   w a s t e s   of   o i l   s e e d s   r e m a i n i n g   a f t e r   e x t r a c t i o n   o f  

t h e   o i l s ,   e t c .  

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

o i l s   a r e   e . g .   p o l y m e r i z e d   o i l s ,   s p e n t   b l e a c h i n g   c l a y   a n d  

c a t a l y s t ,   t h a t   may  be  c o n t a m i n a t e d   w i t h   s u l p h u r -  

c o n t a i n i n g   c o m p o u n d s ,   c y c l e   s t o c k   f rom  t h e   c a t a l y t i c  

c r a c k i n g   of   o i l   and  d i s t i l l a t i o n   r e s i d u e s .  

Such  b y - p r o d u c t s   h a v e   to  be  d i s p o s e d   o f ,   p o s s i b l y   a f t e r  



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

r i s e   to  e n v i r o n m e n t a l   p r o b l e m s .  

For  i n s t a n c e ,   f o r   a  l o n g   t i m e   i t   h a s   b e e n   u s u a l   to  r e -  

move  t h e   f r e e   f a t t y   a c i d s   f rom  f a t t y   o i l s   and  f a t s   b y  

t h e   a c t i o n   of   a l k a l i n e   m a t e r i a l s ,   p a r t i c u l a r l y   of   a n  

a q u e o u s   s o l u t i o n   of   s o d i u m   h y d r o x i d e ,   t h r o u g h   w h i c h   t h e y  

a r e   c o n v e r t e d   i n t o   w a t e r - s o l u b l e   s a l t s   ( s o a p s )   and  a s  

s u c h   s e p a r a t e d   f rom  t h e   o i l   or  t h e   f a t .   H e r e b y   many  o f  

t h e   a b o v e - m e n t i o n e d   m a t e r i a l s   a r e   a l s o   r e m o v e d .   The  b y -  

p r o d u c t   f o r m e d   h e r e b y   is   u s u a l l y   r e f e r r e d   to  w i t h   t h e  

t e r m   " s o a p s t o c k " .  

The  s o a p s t o c k   i s   p r o c e s s e d   in  d i f f e r e n t   m a n n e r s .   I t   c a n  

be  d i s c h a r g e d   as  s u c h .   A l s o ,   t h e   f a t t y   a c i d s ,   a f t e r  

a c i d i f i c a t i o n ,   e . g .   w i t h   s u l p h u r i c   a c i d ,   can   be  r e l e a s e d  

t h e r e f r o m   and  w o r k e d   u p .  

T h e s e   m e t h o d s   g i v e   r i s e   to  e n v i r o n m e n t a l   o b j e c t i o n s .  

D i s c h a r g e   of   s o a p s t o c k   as  such   c h a n g e s   t h e   pH  of   t h e  

s u r f a c e   w a t e r   i n t o   w h i c h   i t   is  r e l e a s e d .   A f t e r   i s o l a t i o n  

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

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

in   a d d i t i o n   to  i n f l u e n c i n g   t h e   pH  u n f a v o u r a b l y   a l s o   d e -  

c r e a s e   t h e   o x y g e n   c o n t e n t   of  t h e   s u r f a c e   w a t e r   ( i n c r e a s e  

of   b i o l o g i c a l   o x y g e n   d e m a n d ) .  

I t   i s   c l e a r   t h a t   a u t h o r i t i e s ,   w i e l d i n g   e n v i r o n m e n t  

l e g i s l a t i o n ,   can  c h a r g e   i n d u s t r y   to  t a k e   m e a s u r e s   o t h e r  

t h a n   d i s p o s a l .  

N a t u r a l l y ,   i t   is   p o s s i b l e   to  a p p l y   b i o l o g i c a l   p r e -  
p u r i f i c a t i o n ,   b u t   t h i s   is   a  c o s t l y   p r o c e d u r e .  

I t   has   now  b e e n   f o u n d   t h a t   b y - p r o d u c t s   of   t h e   r e f i n i n g   o r  

p r o c e s s i n g   of   f a t t y   o i l s ,   f a t s   and  m i n e r a l   o i l s ,   w h i c h   b y -  

p r o d u c t s   c o n t a i n   o r g a n i c   m a t t e r ,   can  be  p r o c e s s e d   by  s u b -  



j e c t i n g   t hem,   a f t e r   r e d u c t i o n   of   t h e   w a t e r   c o n t e n t   i f  

n e c e s s a r y ,   to  a  h i g h   t e m p e r a t u r e   in  t h e   p r e s e n c e   of   a i r   o r  

o x y g e n ,   t h e r e b y   c o n v e r t i n g   t h e   o r g a n i c   m a t e r i a l s   by  c o m -  

b u s t i o n   i n t o   w a t e r   and  c a r b o n   d i o x i d e ,   c a r b o n a t e   a n d  

s m a l l   a m o u n t s   o f   o t h e r   s a l t s .  

In  t h i s   way,  e . g .   t h e   s o a p s t o c k   can  be  p r o c e s s e d ,  

t h r o u g h   c o m b u s t i o n ,   to  p r o d u c t s   w h i c h   can  be  d i s c h a r g e d  

w i t h o u t   o b j e c t i o n .  

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

a m o u n t s   of   w a t e r ,   t h e   c o m b u s t i o n   may  be  a f f e c t e d   a d v e r s e -  

l y .   The  v o l u m e   may  t h e n   f i r s t   be  r e d u c e d ,   e . g .   by  e v a p o -  

r a t i o n ,   to  a  c o n c e n t r a t i o n   a c c e p t a b l e   f o r   t he   p r o c e s s ,  

e . g .   to  a  c o n t e n t   of   40%  t o t a l   f a t t y   m a t t e r   or  m o r e .   T h e  

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

s t i l l   t h i n   e n o u g h   to   be  s a t i s f a c t o r i l y   c o n v e y 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 ,   b u t   on  t h e   o t h e r   h a n d   i t   s h o u l d   b e  

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

L i q u i d   m a t e r i a l s   to  be  c o m b u s t e d   can  be  b r o u g h t   i n t o   t h e  

oven   t h r o u g h   a  p i p e ,   w h i c h   may  h a v e   b e e n   p r o v i d e d   w i t h  

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

d r o p s .   Ca re   s h o u l d   be  t a k e n ,   h o w e v e r ,   t h a t   such   m e a n s  

a r e   n o t   o b s t r u c t e d   by  s m a l l   s o l i d   p a r t i c l e s   o c c u r r i n g  

in  t h e   l i q u i d   m a t e r i a l .   E s s e n t i a l l y   s o l i d   m a t e r i a l s   c a n  

be  b r o u g h t   i n t o   t h e   oven   by  means   of   a  s l o w l y   r o t a t i n g  

s c r e w ,   in  a  m a n n e r   known  in  t he   a r t .  

The  c o m b u s t i o n   is   c a r r i e d   ou t   w i t h   an  e x c e s s   of  a i r   o r  

o x y g e n   and  a t   a  t e m p e r a t u r e   b e t w e e n   600°  and  9 5 0 ° C ,  

p r e f e r a b l y   a t   8 0 0 - 8 5 0 ° C ,   so  t h a t   t he   o r g a n i c   m a t e r i a l   i s  

c o m p l e t e l y   b u r n t .  

An  a d v a n t a g e   of   s u c h   m o d e r a t e   t e m p e r a t u r e s   is  t h a t   t h e  

p r o d u c t i o n   of   n i t r o g e n   o x i d e s   is   l i m i t e d .   T y p i c a l l y ,   t h e  

c a r b o n   m o n o x i d e   and  n i t r o g e n   o x i d e s   c o n t e n t s   of   t h e   c o m -  



b u s t i o n   g a s e s   a r e   b e l o w   200  and  60  ppm,  r e s p e c t i v e l y .  

The  w a t e r   p r e s e n t   in   t h e   m a t e r i a l ,   e . g .   s o a p s t o c k ,   e v a p -  
o r a t e s   and  is  d i s c h a r g e d   as  w a t e r   v a p o u r   w i t h   t h e  

e x h a u s t   g a s e s .   The  c a r b o n a t e s   and  o t h e r   s a l t s   f o r m e d   a r e  

d i s c h a r g e d   as  a sh   (when  s o d i u m   h y d r o x i d e   is  u s e d   f o r   t h e  

n e u t r a l i z a t i o n ,   s o d a   is   f o r m e d   w h i c h   can  be  u s e d   f o r   a l l  

k i n d s   o f   p u r p o s e s ) .  

The  c o m b u s t i o n   of   t h e   a f o r e m e n t i o n e d   b y - p r o d u c t s   p r e f e r -  

a b l y   t a k e s   p l a c e   in   a  f l u i d i z e d   bed  oven ,   of   w h i c h   t h e  

bed  m a t e r i a l   i s   c h o s e n   in  a  way  s u c h   t h a t   n e i t h e r  

s i n t e r i n g   nor   m e l t i n g   of   t h e   m a t e r i a l s   f o r m e d ,   s u c h   a s  

t h e   c a r b o n a t e ,   o c c u r s .   Nor  s h o u l d   t h e   p a r t i c l e   s i z e   b e  

r e d u c e d   q u i c k l y   by  t h e   f r i c t i o n   in  t he   f l u i d i z e d   b e d .  

O f t e n ,   c o m b u s t i o n   of   m a t e r i a l s   in  a  f l u i d i z e d   bed  o v e n  

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

i s   commonly   u s e d   in   f l u i d i z e d   bed  o v e n s   is  s a n d .  

I t   ha s   now  b e e n   f o u n d   t h a t   s i n t e r i n g   in  f l u i d i z e d   b e d  

o v e n s   o c c u r s   e s p e c i a l l y   d u r i n g   t he   c o m b u s t i o n   of   w a s t e  

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

m e t a l   i o n s   or  s a l t s   and  t h a t   t h i s   s i n t e r i n g   may  be  p r e v e n -  
t e d   by  u s i n g   a  bed  m a t e r i a l   h a v i n g   a  low  s i l i c o n   c o n t e n t .  

Some  w a s t e   m a t e r i a l s ,   e s p e c i a l l y   t h e   s o a p s t o c k ,   c o n t a i n  

s u b s t a n t i a l   a m o u n t s   of   a l k a l i   m e t a l   i o n s   or  s a l t s .   For  t h e  

c o m b u s t i o n   of   s u c h  b y - p r o d u c t s   a  bed  m a t e r i a l   s h o u l d   b e  

u s e d   h a v i n g   a  low  s i l i c o n   ( e . g .   in  t h e   form  of   s i l i c o n  

o x i d e s   or  s i l i c a t e s )   c o n t e n t .  

C o m b u s t i o n   of   m a t e r i a l s   c o n t a i n i n g   a l k a l i   m e t a l   i o n s   o r  

s a l t s   in   f l u i d i z e d   bed  o v e n s   w i t h   bed  m a t e r i a l s   h a v i n g  

h i g h   c o n t e n t s   of   s i l i c o n   o x i d e s   or  s i l i c a t e s ,   e . g .   t h e  

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

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



A  bed  m a t e r i a l ,   s u i t a b l e   f o r   t he   c o m b u s t i o n   of   p r o d u c t s  

c o m p r i s i n g   a l k a l i   m e t a l   i o n s   or  s a l t s ,   is  t i t a n i u m   d i -  

o x i d e   or  a  m a t e r i a l   c o n s i s t i n g   m a i n l y   t h e r e o f .   O t h e r  

m a t e r i a l s   t h a t   can  a l s o   be  u s e d   a r e   e . g .   c a l c i u m   or  a l u -  

u m i n i u m   o x i d e s   or  m i x t u r e s   t h e r e o f ,   or  m i x t u r e s   of  t h e s e  

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

o x i d e s .   The  t o t a l   s i l i c o n   c o n t e n t   s h o u l d   be  l e s s   t h a n   8%, 

p r e f e r a b l y   l e s s   t h a n   4%  by  w e i g h t   of   t h e   bed  m a t e r i a l .  

For  t h e   c o m b u s t i o n   of   s u l p h u r - c o n t a i n i n g   p r o d u c t s ,   s u c h  

as  c e r t a i n   c a t a l y s t   e a r t h s ,   a  bed  m a t e r i a l   c o n t a i n i n g   a  

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

s u i t a b l e .   The  c a l c i u m   o x i d e   r e a c t s   w i t h   t h e   s u l p h u r   c o m -  

p o u n d s ,   t h e r e b y   p r e v e n t i n g   d i s c h a r g e   of   s u l p h u r   o x i d e s  

i n t o   t h e   a t m o s p h e r e   t o g e t h e r   w i t h   t h e   e x h a u s t   g a s e s .  

For  t h e   c o m b u s t i o n   of   s o a p s t o c k   h a v i n g   a  h i g h   w a t e r   c o n -  

t e n t ,   e . g .   70%  or  m o r e ,   t h e   v o l u m e   of  t h e   s o a p s t o c k   m a y  
be  r e d u c e d ,   b e f o r e   t h e   c o m b u s t i o n ,   by  e v a p o r a t i o n .  

A l t e r n a t i v e l y ,   t h e   s o a p s t o c k   may  be  m i x e d   w i t h   a n o t h e r  

e s s e n t i a l l y   o r g a n i c   w a s t e   m a t e r i a l   h a v i n g   a  l o w e r   w a t e r  

c o n t e n t .   A l s o ,   t h e   s o a p s t o c k   may  be  b u r n t   as  s u c h ,   b u t  

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

s h o u l d   be  s u p p o r t e d ,   e . g .   by  c o m b u s t i o n   of   o i l   or  g a s  

s i m u l t a n e o u s l y .  

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

f o r m e d   can  be  e n t r a i n e d   w i t h   t he   c o m b u s t i o n   g a s e s   a n d  

s e p a r a t e d   o u t s i d e   t h e   o v e n .   The  s o l i d   m a t e r i a l s   c o l -  

l e c t e d   may  be  e n t i r e l y   or  p a r t i a l l y   r e c i r c u l a t e d   and  f e d  

b a c k   i n t o   t h e   f l u i d i z e d   b e d .  

P r e f e r a b l y ,   h o w e v e r ,   t h e   p a r t i c l e   s i z e   and  t h e   d e n s i t y  

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

t h e   oven   a r e   c h o s e n   such   t h a t ,   a f t e r   t h e   c o m b u s t i o n ,  

s e p a r a t i o n   i s   e f f e c t e d   by  t he   v e l o c i t y   of  t h e   c o m b u s t i o n  



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

l e a v e   t h e   bed  m a t e r i a l   b e h i n d .  

The  f e e d - i n   v e l o c i t y   of   t h e   a i r   or  o x y g e n   and  t h a t   o f  

t h e   m a t e r i a l   to   be  b u r n t   a r e   a d j u s t e d   to  e a c h   o t h e r   s u c h  

t h a t   t h e   t e m p e r a t u r e   o v e r   t h e   f l u i d i z e d   bed  i s   r e a s o n -  

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

f o r m s   and  t h a t   t h e   c o n t e n t   of   n i t r o g e n   o x i d e s   is   k e p t  

l i m i t e d ,   i . e .   t h a t   t h e   c o n t e n t s   of   c a r b o n   m o n o x i d e   a n d  

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

200  and  60  ppm,  r e s p e c t i v e l y .  

The  e x h a u s t   g a s e s   l o a d e d   w i t h   t h e   s o l i d   c o m b u s t i o n   p r o -  

d u c t s   f o r m e d   can   be  c o o l e d   in  an  e f f e c t i v e   h e a t -  

e x c h a n g i n g   s y s t e m ,   w h e r e b y   t h e   h e a t   d i s c h a r g e d   can  b e  

u s e d   to   g e n e r a t e   s t e a m ,   to  o b t a i n   h e a t e d   w a t e r ,   a n d / o r  

to   p r e - h e a t   t h e   f e e d - i n   g a s e s   and  b y - p r o d u c t s .  

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

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

b e i n g   e n v i r o n m e n t a l   o b j e c t i o n s   r a i s e d ,   can  be  d i s c h a r g e d  

in   t h e   u s u a l   w a y .  

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

m i n e r a l   o i l s   t h a t   can  be  p r o c e s s e d   in   a  m a n n e r   as  d e s -  

c r i b e d   a b o v e ,   a r e   e . g .   s o a p s t o c k ,   p o l y m e r i z e d   o i l s ,  

w a s t e s   of   o i l   s e e d s   r e m a i n i n g   a f t e r   e x t r a c t i o n   of   t h e  

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

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

and  e v e n   s p e n t   f u e l   o i l .   A l s o ,   w a s t e   p r o d u c t s   o t h e r   t h a n  

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

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

r e f u s e ,   can  be  c o m b u s t e d   a c c o r d i n g   to  t h e   p r o c e s s   of  t h e  

i n v e n t i o n .   H o w e v e r ,   m a t e r i a l   h a v i n g   a  h i g h e r   s i l i c o n  

c o n t e n t ,   such   as  b l e a c h i n g   e a r t h ,   s h o u l d   n o t   be  m i x e d  

w i t h   p r o d u c t s   c o n t a i n i n g   s u b s t a n t i a l   a m o u n t s   or  a l k a l i  

m e t a l   i o n s   or  s a l t s ,   such   as  s o a p s t o c k ,   b u t   s h o u l d   b e  



b u r n t   s e p a r a t e l y .   M a t e r i a l s   c o n t a i n i n g   s u b s t a n t i a l  

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

m e t a l   i o n s   or  s a l t s   and  s i l i c o n ,   e . g .   g l a s s ,   may  be  c o m -  

b u s t e d   a c c o r d i n g   to  t h e   p r o c e s s   of   t he   i n v e n t i o n   by  r e -  

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

by  r e m o v i n g   g l a s s   t h e r e f r o m .  

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

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

a l k a l i n e   m a t e r i a l s   can  be  s u i t a b l y   c o m b u s t e d   by  t h e   p r o -  

c e s s   o f   t h e   i n v e n t i o n   in  a  f l u i d i z e d   bed  oven   h a v i n g   a  

bed  m a t e r i a l   w i t h   a  low  c o n t e n t   of   s i l i c o n   o x i d e s   a n d  

s i l i c a t e s .   By  t h i s   p r o c e s s   t h e   o r g a n i c   m a t e r i a l s   a r e  

c o n v e r t e d   i n t o   p r o d u c t s   t h a t   a r e   n o t   a  b u r d e n   to  t h e  

e n v i r o n m e n t   and  t h a t   can   be  d i s c h a r g e d   w i t h o u t   p r o b l e m s .  

M o r e o v e r ,   t h e   h e a t   g e n e r a t e d   in  t h e   p r o c e s s   can  be  m a d e  

use   o f   in   o t h e r   p a r t s   of   t h e   p l a n t ,   t h e r e b y   r e d u c i n g  t h e  

o v e r a l l   e n e r g y   c o s t s   of   t h e   p l a n t .  

E x a m p l e   1 

Raw  f i s h   o i l   is   n e u t r a l i z e d   in  a  known  m a n n e r   by  t r e a t -  

men t   w i t h   an  a q u e o u s   s o l u t i o n   of   s o d i u m   h y d r o x i d e .   T h e  

s o a p s t o c k   o b t a i n e d   i s   r e d u c e d   by  e v a p o r a t i o n   u n t i l   i t  

c o n t a i n s   45%  t o t a l   f a t t y   m a t t e r .  

T h i s   s o a p s t o c k   i s   s u b j e c t e d   to  c o m b u s t i o n   in  a  f l u i d i z e d  

bed  o v e n .   The  bed   m a t e r i a l   u s e d   in  t h i s   oven   is  a  g r o u n d  

b l a s t - f u r n a c e   s l a g   o b t a i n e d   f rom  t h e   i r o n   p r e p a r a t i o n .  

The  s l a g   m a t e r i a l   c o m p r i s e s :  



The  p a r t i c l e   s i z e   of   t h e   bed  m a t e r i a l   is   0 . 9 - 1 . 5   mm. 

The  f l u i d i z e d   bed   oven   i s   h e a t e d   to  a  t e m p e r a t u r e   o f  

800°C  by  c o m b u s t i o n   of   o i l .  

The  s o a p s t o c k   is   t h e r e a f t e r   fed  i n t o   t h e   f l u i d i z e d   b e d ,  

in   t h i n   s p o u t s .   The  a m o u n t s   of   a i r   and  s o a p s t o c k   a r e  

c h o s e n   s u c h   t h a t ,   on  t h e   one  h a n d ,   t h e   o r g a n i c   m a t e r i a l  

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

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

r e m a i n s   a t   a b o u t   8 0 0 ° C .  

The  c o m b u s t i o n   g a s e s   l o a d e d   w i t h   t he   s o d a   p a r t i c l e s   a r e  

d i s c h a r g e d   a t   t h e   t op   of   t h e   oven  ( t h e   bed  m a t e r i a l  

r e m a i n s   b e h i n d   in   t h e   oven)   and  a r e   c o n d u c t e d   t h r o u g h   a  

s o - c a l l e d   s p e n t   gas   b o i l e r ,   in   w h i c h   t h e   e x c h a n g e d   h e a t  

c o n v e r t s   w a t e r   i n t o   s t e a m ,   w h i c h   is  made  use   of  e l s e -  

w h e r e   in   t h e   f a c t o r y .  

The  c o o l e d   g a s e s   a r e   s e p a r a t e d   f rom  t h e   s o d a   p a r t i c l e s  

in   a  c o n v e n t i o n a l   f l y   ash   f i l t e r   s y s t e m .  

The  c o m b u s t i o n   g a s e s ,   c o n s i s t i n g   m a i n l y   of  w a t e r   v a p o u r  

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

v i a   a  c h i m n e y   and  t h e   s o d a   is  c o l l e c t e d .  



The  s o d a   o b t a i n e d   i s   f r e e   of   o r g a n i c   m a t e r i a l   and  can  b e  

u s e d   f o r   a l l   k i n d s   of   p u r p o s e s .  

E x a m p l e  2  

L e c i t h i n   s l u d g e   and  s o a p s t o c k ,   o b t a i n e d   f rom  t h e  

r e f i n i n g   of   c r u d e   s o y b e a n   o i l ,   a r e   m i x e d   in  a  w e i g h t  

r a t i o   of   2 : 1 .   The  t o t a l   c o n t e n t   of   o r g a n i c   m a t e r i a l   i s  

a b o u t   55%.  

T h i s   m i x t u r e   i s   p r e - h e a t e d   to  80°C  and  fed   i n t o   a  

f l u i d i z e d   bed  oven   w h i c h   c o n t a i n s   c a l c i u m   o x i d e   as  b e d  

m a t e r i a l .   The  bed  h e i g h t   is  0 . 5   m.  The  oven   has   s o -  

c a l l e d   m e m b r a n e   w a l l s ,   i . e .   t h e   w a l l s   c o n t a i n   p i p e s  

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

b e e n   p r e - h e a t e d   t o   7 5 0 ° C .   When  t h e   m i x t u r e   of   l e c i t h i n  

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

o v e n ,   t h e   t e m p e r a t u r e   in  t h e   f l u i d i z e d   bed  r i s e s   t o  

8 5 0 ° C .   Then  t h e   a m o u n t s   of   t h e   m i x t u r e   fed   i n t o   t h e   o v e n  

and  of   t h e   h e a t   w i t h d r a w n   by  t h e   m e m b r a n e   w a l l s   a r e   a d -  

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

m a t e r i a l ,   as  i n d i c a t e d   by  a  c a r b o n   m o n o x i d e   c o n t e n t   o f  

t h e   e x h a u s t   g a s e s   of   a t   mos t   150  ppm,  is   e n s u r e d   a n d  

t h a t   t h e   t e m p e r a t u r e   r e m a i n s   c o n s t a n t   a t   a b o u t   8 5 0 ° C .  

The  a m o u n t   of   n i t r o g e n   o x i d e s   in  t h e   e x h a u s t   g a s e s   i s  

a b o u t   50  ppm.  The  c o m b u s t i o n   g a s e s   a r e   l e d   t h r o u g h   a  

w a t e r - o p e r a t e d   h e a t - e x c h a n g e r ;   t h e   h e a t e d   w a t e r   is   u s e d  

to  p r e - h e a t   t h e   a f o r e m e n t i o n e d   m i x t u r e   and  can  f u r t h e r  

be  u s e d   e l s e w h e r e   in  t h e   f a c t o r y .  



1.  A  p r o c e s s   f o r   t h e   c o m b u s t i o n   of   m a t e r i a l ,   c h a r -  

a c t e r i z e d   in   t h a t   m a t e r i a l   c o m p r i s i n g   a l k a l i   m e t a l   i o n s  

or  s a l t s   i s   c o m b u s t e d   in   a  f l u i d i z e d   bed  oven   c o n t a i n i n g  

a  bed  m a t e r i a l   h a v i n g   a  low  s i l i c o n   c o n t e n t  

2  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   t h e   m a t e r i a l   to  be  c o m b u s t e d   c o m p r i s e s   a  s u b -  

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

3.  A  p r o c e s s   a c c o r d i n g   to  one  of   t h e   c l a i m s   1  a n d  

2,  c h a r a c t e r i z e d   in   t h a t   t h e   m a t e r i a l s   to  be  c o m b u s t e d  

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

m i n e r a l   o i l s .  

4.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d  

in   t h a t   t h e   b y - p r o d u c t   i s   s o a p s t o c k   o b t a i n e d   by  a l k a -  

l i n e   n e u t r a l i z a t i o n   of   g l y c e r i d e   o i l .  

5.  A  p r o c e s s   a c c o r d i n g   to  one  of   t he   c l a i m s   1  a n d  

2,  c h a r a c t e r i z e d   in   t h a t   t h e   m a t e r i a l s   to  be  c o m b u s t e d  

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

r e f i n i n g   of   f a t t y   o i l s ,   f a t s   and  m i n e r a l   o i l s .  

6.  A  p r o c e s s   a c c o r d i n g   to  one  of  t h e   c l a i m s   1,  2 

and  5,  c h a r a c t e r i z e d   in   t h a t   t h e   m a t e r i a l   to  be  c o m -  

b u s t e d   is   h o u s e h o l d   r e f u s e .  

7.  A  p r o c e s s   a c c o r d i n g   to  one  of   t h e   c l a i m s   1,  2 ,  

5  and  6,  c h a r a c t e r i z e d   in  t h a t   t h e   s i l i c o n   c o n t e n t   o f  

t h e   m a t e r i a l   to   be  c o m b u s t e d   is  r e d u c e d   b e f o r e   t h e   c o m -  

b u s t i o n .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7,  c h a r a c t e r i z e d  

in   t h a t   t h e   s i l i c o n   c o n t e n t   is   r e d u c e d   by  r e m o v i n g  

g l a s s .  



9.  A  p r o c e s s   a c c o r d i n g   to  one  of   t he   c l a i m s   1 - 8 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   c o m b u s t i o n   is  c a r r i e d   ou t   a t  

a  t e m p e r a t u r e   o f   6 0 0 - 9 5 0 ° C .  

10.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i z e d  

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

of   8 0 0 - 8 5 0 ° C .  

l l .   A  p r o c e s s   a c c o r d i n g   to  one  of   t h e   c l a i m s   1 - 1 0 ,  

c h a r a c t e r i z e d   i n  t h a t   a  bed  m a t e r i a l   is  u s e d   t h a t   c o n -  

t a i n s   l e s s   t h a n   8%  by  w e i g h t   of   s i l i c o n .  

12.  A  p r o c e s s   a c c o r d i n g   to   c l a i m s   1 - 1 1 ,   c h a r a c -  

t e r i z e d   in  t h a t   t i t a n i u m   d i o x i d e   or  a  m a t e r i a l   c o n -  

t a i n i n g   t i t a n i u m   d i o x i d e   is  u s e d   f o r   t h e   f l u i d i z e d   b e d  

m a t e r i a l .  

13.  A  p r o c e s s   a c c o r d i n g   to  c l a i m s   1 - 1 2 ,   c h a r a c -  

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

b l o w n   o u t   of   t h e   f l u i d i z e d   bed  by  t h e   c o m b u s t i o n   g a s e s ,  

a r e   s u b s e q u e n t l y   c o o l e d   and  s e p a r a t e d   f rom  t h e   s p e n t  

g a s e s   in  a  f i l t e r   s y s t e m .  

14.  A  p r o c e s s   a c c o r d i n g   to  c l a i m s   1 - 1 3 ,   c h a r a c -  

t e r i z e d   in   t h a t   t h e   c o n v e r s i o n   p r o d u c t s   a r e   c o o l e d   in  a  

h e a t - e x c h a n g e r ,   w h e r e b y   t h e   h e a t   d i s c h a r g e d   is   u s e d   f o r  

t h e   h e a t i n g   of   w a t e r   or  t h e   g e n e r a t i o n   of  s t e a m .  

15.  A  p r o c e s s   a c c o r d i n g   to  c l a i m s   1 - 1 4 ,   c h a r a c -  

t e r i z e d   in   t h a t   t h e   bed   m a t e r i a l   c o m p r i s e s   c a l c i u m  

o x i d e .  

16.  A  p r o c e s s   f o r   t h e   c o m b u s t i o n   of   m a t e r i a l ,   s u b -  

s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   w i t h   s p e c i a l   r e f e r -  

e n c e   to   t h e   e x a m p l e s .  
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