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©  Improvement  in  processes  for  digesting  wood  chips  to  im- 
prove  the  efficiency  of  the  process  and  the  effective  utilization 
of  heat,  the  process  consisting  in  cooking  the  chips  under  pres- 
sure  in  a  digester  at  relatively  high  temperatures  to  produce 
cooked  chips  and  a  hot  black  liquor,  discharging  or  displacing 
the  hot  black  liquor  from  the  digester  for  reuse  in  subsequent 
treatment  cycles. 

The  improvement  comprising  the  step  of  establishing  a 
blanket  of  air  over  the  mass  of  cooked  chips  in  said  digester  at 
sufficient  pressure  to  discharge  the  mass  of  cooked  chips  from 

^   said  digester. 
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The  p r e s e n t   i n v e n t i o n   i s   in   t h e   f i e l d   of  c o o k i n g   w o o d  

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

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

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

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

t h e   d i g e s t e r   e f f e c t i v e l y .  

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

wood  c h i p s   in   a  b a t c h   t y p e   p r o c e s s .   Such   d i g e s t i o n   u s u a l l y  

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

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

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

h y d r o x i d e   a l o n e   or  in  a d m i x t u r e   w i t h   s o d i u m   s u l f i d e .  

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

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

a f t e r   m a i n t a i n i n g   t h e   c h i p s   in  c o n t a c t   w i t h   t h e   c o o k i n g  

l i q u o r   f o r   a  p r e d e t e r m i n e d   p e r i o d   of  t i m e ,   a  b l o w - v a l v e  

in  t h e   d i g e s t e r   i s   o p e n e d ,   to  dump  t h e   c o n t e n t s   t h e r e o f  

i n t o   a  b l o w - t a n k .   I t   was  d e t e r m i n e d   t h a t   t h e r e   i s   a  g r e a t  

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

W h i l e   v a r i o u s   s y s t e m s   we re   a t t e m p t e d   f o r   m i n i m i z i n g   t h i s  

h e a t   l o s s ,   none   to  my  k n o w l e d g e   was  p a r t i c u l a r l y   e f f e c t i v e .  

I n d e e d ,   some  p a p e r   m a n u f a c t u r e r s   h a v e   gone   to   c o n t i n u o u s  

d i g e s t i n g   p r o c e s s e s   in  o r d e r   to   a v o i d   t h i s   d r a w b a c k   of  a  

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

d i g e s t i n g   s y s t e m   a r e   v e r y   h i g h .  

More  r e c e n t l y ,   an  i m p r o v e d   t y p e   of  b a t c h   p r o c e s s   h a s  

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

new  p r o c e s s ,   t h e   wood  c h i p s   a r e   c o o k e d   in   t h e   d i g e s t e r  

and  t h e   h o t   b l a c k   l i q u o r   w h i c h   r e s u l t s   i s   r e m o v e d   by  d i s -  

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

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

up  t h e   h o t   s p e n t   l i q u o r   t h r o u g h   t h e   c h i p s   c o l u m n   w i t h o u t  

a  s u b s t a n t i a l   i n t e r m i n g l i n g   of  t h e   two  l i q u i d s .   The  d i s p l a c -  

ed  h o t   b l a c k   l i q u o r   i s   t h e n   d i r e c t e d   i n t o   a  p r e s s u r i z e d  

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

to  t h e   t o p   of  t h e   d i g e s t e r   w h i c h   f o r c e s   t h e   p u l p   o u t  

t h r o u g h   a  b low  v a l v e   i n t o   a  b low  t a n k .   A f t e r   t h e   p u l p   h a s .  

b e e n   b l o w n   f rom  t h e   d i g e s t e r ,   i t   i s   f i l l e d   w i t h   c h i p s   t o  



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

d i g e s t e r .  

Hot   b l a c k   l i q u o r   f rom  t h e   a c c u m u l a t o r   i s   pumped  i n t o  

t h e   b o t t o m   of  t h e   d i g e s t e r   w h e r e   i t   h e a t s   t h e   c h i p s .  

In  t h i s   s t a g e ,   an  e x c e s s   of  b l a c k   l i q u o r   i s   e m p l o y e d ,  

more   t h a n   t h e   c a p a c i t y   of  t h e   d i g e s t e r   so  t h a t   e x c e s s  
b l a c k   l i q u o r   i s   d i s c h a r g e d   f rom  t h e   t o p   of  t h e   d i g e s t e r  
and  i s   t r a n s f e r r e d   to   a  weak  b l a c k   l i q u o r   t a n k .   F r e s h  

w h i t e   l i q u o r   i s   t h e n   u s e d   to   d i s p l a c e   t h e   b l a c k   l i q u o r  
f rom  t h e   b o t t o m   of  t h e   d i g e s t e r   and  t h e   r e s u l t i n g   s p e n t  

l i q u o r   i s   p a s s e d   to   a  weak  b l a c k   l i q u o r   s t o r a g e   s p a c e .  
The  c o n t e n t s   of  t h e   d i g e s t e r   a r e   t h e n   h e a t e d   w i t h   s t e a m  

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

r e q u i r e d   c o o k i n g   t i m e s .   When  t h e   c o n t e n t s   of  t h e   d i g e s t e r  

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

t i o n   s t o p s .   A f t e r   c o o k i n g ,   t h e   h o t   l i q u o r   i s   r e m o v e d  

as  in   t h e   o r i g i n a l l y   d e s c r i b e d   s t e p ,   and  t h e   c y c l e  

s t a r t s   o v e r   a g a i n .  

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

a b o v e   made  i t   a p p a r e n t   t h a t   t h e   u se   of  s t e a m   f o r   d i s c h a r g i n g  

c o o k e d   wood  c h i p s   f r o m   t h e   d i g e s t e r   had  p r o b l e m s .   F i r s t  

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

f l o w   of  p u l p   f rom  t h e   d i g e s t e r   to   t h e   b l o w   t a n k .   In  a n  

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

v a l v e   was  c l o s e d   i n t e r m i t t e n t l y .   T h i s ,   h o w e v e r ,   r e s u l t e d  

in  e r r a t i c   f l o w   of   p u l p   to   t h e   b l o w   t a n k   and  p l u g g i n g  

of   t h e   b l o w   l i n e .   The  s t e a m   f l o w   r a t e s   w e r e   v e r y   h i g h ,  

c o n s i d e r a b l y   a b o v e   t h a t   w h i c h   had  b e e n   e x p e c t e d   to   a c h i e v e  

b l o w i n g   of  t h e   p u l p .  

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   an  i m p r o v e d ,   m o r e  

e f f i c i e n t   means   of  t r e a t i n g   wood  c h i p s   w i t h   s t r o n g  

c o o k i n g   s o l u t i o n s .   I n  t h e   p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n  

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

i s   e m p t i e d   by  p r o v i d i n g   a  c u r t a i n   of  c o m p r e s s e d ,   r e l a t i v e l y  

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

t h r o u g h   a  b l o w   v a l v e   and  i n t o   a  b l o w   t a n k .   P a r t i c u l a r l y  

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



i n t r o d u c e d   a t   an  i n i t i a l   p r e s s u r e   of  f rom  0 .5   to   1 .0   M P a .  

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

c a p a b l e   of  d i s c h a r g i n g   t h e   c o o k e d   c h i p s   a t   a  r a t e   w h i c h   i s  

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

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

v e r y   s m o o t h l y ,   w i t h o u t   t h e   h a m m e r i n g   or   e r r a t i c   o p e r a t i o n  
t h a t   was  f r e q u e n t l y   n o t i c e d   u s i n g   s t e a m   as  a  b l o w i n g  

a g e n t .   I t   i s   f o u n d   t h a t   t h e   p r e s s u r e   in   t h e   d i g e s t e r  

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

( 0 . 4 9   MPa)  w i t h o u t   c l o s i n g   t h e   b l o w   v a l v e .   I t   was  n o t  

uncommon  to   c o m p l e t e   a  b low  a p p r o x i m a t e l y   10  m i n u t e s   a f t e r  

o p e n i n g   of  t h e   b low  v a l v e .   T h i s   c o m p a r e s   to   a p p r o x i m a t e l y  
20  m i n u t e s   f o r   b l o w i n g   of  t h e   m a t e r i a l   in  a  m o r e  

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

c o n d i t i o n s   of  s i g n i f i c a n t   e n e r g y   s a v i n g .  

The  s u b j e c t   i n v e n t i o n   can   be  u s e d   to   i m p r o v e - t h e  

p r o c e s s e s   f o r   wood  c h i p s   d i g e s t i n g   r e f e r r e d   to   a b o v e ,  

n a m e l y :  
In  a  p r o c e s s   f o r   c o o k i n g   wood  c h i p s   in   w h i c h   s a i d  

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

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

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

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

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

t h r o u g h   s a i d   d i g e s t e r   to  d i s c h a r g e   s a i d   p u l p e d   c h i p s   t h e r e -  · P  
f r o m .  

In  a  p r o c e s s   f o r   c o o k i n g   wood  c h i p s   w h i c h   c o m p r i s e s  

c o o k i n g   s a i d   c h i p s   in  a  d i g e s t e r   w i t h   a  c o o k i n g   l i q u o r  

to  p r o d u c e   c o o k e d   c h i p s   and  a  h o t   b l a c k   l i q u o r ,   d i s p l a c -  

ing   t h e   h o t   b l a c k   l i q u o r   f rom  s a i d   d i g e s t e r   w i t h   a  s e p a r a -  
t e   l i q u i d ,   l e a v i n g   a  mass   of  c o o k e d   c h i p s   in   s a i d   d i g e s t e r ,  

t h e   i m p r o v e m e n t   a c c o r d i n g   to   t h e   i n v e n t i o n   c o m p r i s e s  

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

c h i p s   in  s a i d   d i g e s t e r   a t   s u f f i c i e n t   p r e s s u r e   to   d i s c h a r g e  

t h e   mass   of  c o o k e d   c h i p s   f rom  s a i d   d i g e s t e r .  

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

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



p r e s e n t   i n v e n t i o n .  

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

n u m e r a l   10  has   b e e n   a p p l i e d   to   a  d i g e s t e r   of  t h e   c o n v e n -  
t i o n a l   t y p e   i n c l u d i n g   a  r e m o v a b l e   l i d   11.  A  s t e a m   l i n e  

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

d i g e s t e r   in   o r d e r   to  a c h i e v e   t h e   a p p r o p r i a t e   c o o k i n g  

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

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

t h r o u g h   an  a i r   i n l e t   c o n d u i t   1 3 .  

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

a  c o n v e n t i o n a l   b l o w   v a l v e   14  w h i c h   d i r e c t s   t h e   b l o w n   p u l p  

i n t o   a  c o n v e n t i o n a l   b low  t a n k   i d e n t i f i e d   a t   r e f e r e n c e  

n u m e r a l   15.  D i s c h a r g e   f rom  t h e   b low  t a n k   i s   c o n t r o l l e d   b y  

m e a n s   of   a  pump  16  in  t h e   u s u a l   m a n n e r .  

V a r i o u s   l i q u i d s   a r e   f ed   to   t h e   d i g e s t e r   10  s e l e c t i v e l y  

as  i l l u s t r a t e d   in  t h e   d r a w i n g s .   S p e c i f i c a l l y ,   t h e r e   i s  

p r o v i d e d   a  w a s h e r   f i l t r a t e   l i q u o r   t a n k   17  w h i c h   c o n t a i n s  

a  f i l t r a t e   f rom  one  of  t h e   w a s h i n g   s t e p s   of  t h e   p u l p  

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

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

m e a n s   of  a  c o n d u i t   18,  a  pump  19  and  a  v a l v e   20  i n t o   a n  

i n l e t   p o i n t   a t   t h e   b a s e   of   t h e   d i g e s t e r   1 0 .  

T h e r e   i s   a l s o   p r o v i d e d   a  w h i t e   l i q u o r   s t o r a g e   t a n k  

21  w h i c h   h o u s e s   t h e   c o n c e n t r a t e d   c o o k i n g   s o l u t i o n  

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

and  s o d i u m   s u l f i d e   in   c o n c e n t r a t e d   a q u e o u s   s o l u t i o n .  

T h i s   w h i t e   l i q u o r   f rom  t h e   t a n k   21  i s   d e l i v e r e d   by  m e a n s  

of   a  pump  22  t h r o u g h   a  h e a t   e x c h a n g e r   23  and  a  v a l v e   24  

i n t o   a  h o t   w h i t e   l i q u o r   a c c u m u l a t o r   25.  At  t h e   a p p r o p r i a t e  

t i m e ,   t h e   c o n t e n t s   of  t h e   h o t   w h i t e   l i q u o r   a c c u m u l a t o r   25  

a r e   d e l i v e r e d   t h r o u g h   a  c o n d u i t   26  by  means   of  a  pump  27 

and  a  v a l v e   28  i n t o   t h e   l o w e r   i n l e t   end  of  t h e   d i g e s t e r  

1 0 .  

T h e r e   i s   a l s o   p r o v i d e d   a  h o t   b l a c k   l i q u o r   a c c u m u l a t o r  

29  in   w h i c h   h o t   b l a c k   l i q u o r   i s   k e p t   u n d e r   p r e s s u r e .   A 

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

t o r   29  i s   d e l i v e r e d   by  means   of  a  d i s c h a r g e   l i n e   30  i n t o  

h e a t   e x c h a n g e   r e l a t i o n s h i p   w i t h   t h e   w h i t e   l i q u o r   c i r c u l a t -  



ing   t h r o u g h   h e a t   e x c h a n g e r   23  by  means   of  a  l i n e   3 1 .  

C o o l e d   b l a c k   l i q u o r   i s   t h e n   d e l i v e r e d   by  means   of  a  

c o n d u i t   32  and  a  v a l v e   33  i n t o   a  c o o l   b l a c k   l i q u o r  

a c c u m u l a t o r   34.  A  v a l v e   35  i s   p r o v i d e d   to  c o n t r o l   t h e   i n p u t  

to   t h e   c o o l   b l a c k   l i q u i d   a c c u m u l a t o r   3 4 .  

The  d i s c h a r g e   of  t h e   c o o l   b l a c k   l i q u o r   a c c u m u l a t o r  

34  i s   t a k e n   t h r o u g h   a  d i s c h a r g e   c o n d u i t   36  t h r o u g h   a  

pump  37  and  a  v a l v e   38  f o r   i n t r o d u c t i o n   i n t o   t h e   l o w e r  

end  of  t h e   d i g e s t e r   1 0 .  

A d d i t i o n a l l y   t h e r e   i s   p r o v i d e d   a  h e a t   e x c h a n g e r   39  

to  keep   t h e   c o o k i n g   l i q u o r   a t   a  s u b s t a n t i a l l y   u n i f o r m  

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

10  i s   p r e f e r a b l y   s u b j e c t e d   to   a  f o r c e d   l i q u i d   c i r c u l a t i o n .  

As  t h e   c o o k i n g   i s   g o i n g   o n  ,   a  p o r t i o n   of  t h e   c o o k i n g  

l i q u o r   i s   c o n t i n u o u s l y   w i t h d r a w n   by  means   of  a  d i s c h a r g e  

l i n e   40  and  p a s s e d   by  means   of  a  pump  41  i n t o   t h e   h e a t  

e x c h a n g e r   39  w h e r e   i t   comes   i n t o   h e a t   e x c h a n g e  

r e l a t i o n s h i p   w i t h   s t e a m   d e l i v e r e d   f rom  a  s t e a m   l i n e   42  

t h r o u g h   a  v a l v e   43.  A  c o n d e n s a t e   l i n e   44  c o n t r o l l e d  

by  a  v a l v e   45  r e c i r c u l a t e s   c o n d e n s a t e   to  t h e   s t e a m  

g e n e r a t i n g   s o u r c e .   The  o u t p u t   of  t h e   h e a t   e x c h a n g e r   39  i s  

s p l i t   w i t h   one  p o r t i o n   g o i n g   by  means   of  a  b r a n c h   l i n e  

46  and  a  v a l v e   47  i n t o   t h e   l o w e r   end  of  t h e   d i g e s t e r   1 0 ,  

and  a n o t h e r   p o r t i o n   g o i n g   by  means   of  l i n e   48  and  a  v a l v e  

49  i n t o   t h e   u p p e r   end  of  t h e   d i g e s t e r   1 0 .  

A  weak  b l a c k   l i q u o r   may  be  d i s c h a r g e d   f rom  t h e   d i g e s t e r  

t h r o u g h   a  l i n e   50  and  a  v a l v e   51  to   a  weak  b l a c k   l i q u o r  

s t o r a g e   t a n k   52.  A l t e r n a t i v e l y ,   t h e   weak  b l a c k   l i q u o r  

may  be  d i s c h a r g e d   as  an  o v e r f l o w   f rom  t h e   c o o l   b l a c k  

l i q u o r   a c c u m u l a t o r   3 4 .  

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

as  f o l l o w s .   An  a p p r o p r i a t e   a m o u n t   of  wood  c h i p s   i s   i n t r o -  

d u c e d   i n t o   t h e   d i g e s t e r   10  t h r o u g h   t h e   r e m o v a b l e   l i d   1 1 .  

T h e s e   c h i p s   may  be  c o m p a c t e d   as  r e q u i r e d   to   p r o v i d e   a  

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

in   w h i c h   t h e   c h i p s   a r e   l o c a t e d .   The  d i g e s t e r   10  i s   f i r s t  

f i l l e d   f rom  t h e   b o t t o m   w i t h   c o o l   b l a c k   l i q u o r   f rom  t h e  

a c c u m u l a t o r   34  t h r o u g h   c o n d u i t   36,  pump  37  and  v a l v e   3 8 .  



T h i s   c o o l   b l a c k   l i q u o r   s e r v e s   to   p r e h e a t   and  to   c o n d i t i o n  

t h e   c h i p s .  

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

l i q u o r   f rom  t h e   a c c u m u l a t o r   29  w h i c h   i s   pumped  b y  

means   of   a  pump  53  and  v a l v e   54  i n t o   t h e   l o w e r   end  o f  

d i g e s t e r   10.  The  a m o u n t   of  h o t   b l a c k   l i q u o r   i n t r o d u c e d  

a t   t h i s   t i m e   i s   in   e x c e s s   of  t h e   c a p a c i t y   of  t h e   d i g e s t e r  

10,  t h e   e x c e s s   p a s s i n g   to   t h e   c o o l   b l a c k   l i q u o r   a c c u m u l a -  

t o r   34  t h r o u g h   v a l v e   3 5 .  

Toward   t h e   end  of  t h e   t r e a t m e n t   w i t h   t h e   h o t   b l a c k  

l i q u o r ,   w h i t e   l i q u o r   f r o m   a c c u m u l a t o r   25  i s   i n t r o d u c e d  

i n t o   t h e   b a s e   of  t h e   d i g e s t e r   10  by  means   of  pump  27 

and  v a l v e   28.  The  f r e s h   w h i t e   l i q u o r   s e r v e s   to   d i s p l a c e  

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

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

by  s t e a m   i n t r o d u c e d   t h r o u g h   l i n e   12  to   a  c o o k i n g  

t e m p e r a t u r e   of  a b o u t   160°   to   171  °C.  The  c o o k i n g ,   l i q u o r  

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

i n t r o d u c e d   i n t o   t h e   b o t t o m   of  t h e   d i g e s t e r   10  by  m e a n s  

of  t h e   l i n e   46,  and  i n t o   t h e   t o p   of  t h e   d i g e s t e r   by  m e a n s  

of  t h e   l i n e   48.  The  c o o k i n g   l i q u o r   i s   w i t h d r a w n   by  m e a n s  

of   t h e   l i n e   40  and  i s   c i r c u l a t e d   by  t h e   pump  41  t h r o u g h  

t h e   h e a t   e x c h a n g e r   39  w h i c h   s e r v e s   to   k e e p   t h e   c o o k i n g  

l i q u o r   up  to   t e m p e r a t u r e .  

When  t h e   c o n t e n t s   of  t h e   d i g e s t e r   h a v e   r e a c h e d  

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

t h r o u g h   t h e   l i n e   12  i s   t e r m i n a t e d .   The  d i g e s t e r   i s   h e l d  

a t   t h e   c o o k i n g   t e m p e r a t u r e   f o r   t h e   r e q u i r e d   t i m e   w h i c h   m a y  

r u n   f rom  30  to   90  m i n u t e s .   A f t e r   t h e   c o o k i n g   has   b e e n  

c a r r i e d   o u t ,   t h e   h o t   b l a c k   l i q u o r   w h i c h   has   r e s u l t e d   in   t h e  

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

w a s h e r   f i l t r a t e   f rom  t h e   l i q u o r   t a n k   17,  t h e   d i s c h a r g e  

l i n e   18,  pump  19,  and  v a l v e   20.  T h i s   h o t   s p e n t   l i q u o r  

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

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

a  l i n e   57  and  a  v a l v e   58.  The  d i g e s t e r   10  i s   t h e n  

c l o s e d   and  r e l a t i v e l y   c o o l   a i r   a t   a p p r o x i m a t e l y   r o o m  

t e m p e r a t u r e   i s   i n j e c t e d   i n t o   t h e   t o p   of  t h e   d i g e s t e r   10  



by  means   of  t h e   a i r   i n l e t   l i n e   13.  I n i t i a l l y ,   t h e   a i r  

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

p r e s s u r e   of  a b o u t   0 .5   to   1  MPa.  The  b low  v a l v e   14  i s  

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

f o r c e   t h e   p u l p   t h r o u g h   t h e   b low  v a l v e   14  i n t o   t h e   b l o w  

t a n k   15.  The  a i r   i s   e x h a u s t e d   t h r o u g h   f l o w   v a l v e   14  

i n t o   b low  t a n k   15  and  o u t   t h r o u g h   a  v e n t   62  a t   t h e   t o p  

of  t h e   b low  t a n k .  

The  f o l l o w i n g   t a b l e   l i s t s   t h e   g e n e r a l   c o n d i t i o n s  

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

i m p r o v e d   p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n .  

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

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

f rom  t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  



1.  I m p r o v e m e n t   in   a  p r o c e s s   f o r   d i g e s t i n g   wood  c h i p s  

in  w h i c h   s a i d   c h i p s   a r e   c o o k e d   u n d e r   p r e s s u r e   in   a  d i g e s t e r  

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

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

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

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

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

mass   of  c o o k e d   c h i p s   in   s a i d   d i g e s t e r   a t   s u f f i c i e n t  

p r e s s u r e   to   d i s c h a r g e   t h e   mass   of   c o o k e d   c h i p s   f r o m  

s a i d   d i g e s t e r .  

2.  The  i m p r o v e m e n t   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   s a i d   a i r   i s   a t   s u b s t a n t i a l l y   room  t e m p e r a t u r e .  

3.  The  i m p r o v e m e n t   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   s a i d   a i r   i s   b l o w n   i n t o   s a i d   d i g e s t e r   a t   an  i n i t i a l  

p r e s s u r e   of  f rom  0 .5   to   1 .0   M P a .  

4.  I m p r o v e m e n t   in   a  p r o c e s s   f o r   d i g e s t i n g   wood  c h i p s  

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

c o o k i n g   l i q u o r   to   p r o d u c e   c o o k e d   c h i p s   and  a  h o t   b l a c k  

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

w i t h   a  s e p a r a t e   l i q u i d  ,   and  l e a v i n g   a  mass   of  c o o k e d  

c h i p s   in   s a i d   d i g e s t e r ,   c h a r a c t e r i z e d   in   f u r t h e r   c o m p r i s i n g :  

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

c h i p s   in   s a i d   d i g e s t e r   a t   s u f f i c i e n t   p r e s s u r e   to   d i s c h a r g e  

t h e   mass   of  c o o k e d   c h i p s   f rom  s a i d   d i g e s t e r .  
5.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d  

in   t h a t   s a i d   b l a n k e t   of  a i r   i s   i n t r o d u c e d   a t   a  p r e s s u r e  
of  f r o m   0 .5   to   1 .0   M P a .  
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