
European  Patent  Office  ©  Publication  number:  0  0 5 5   7 0 1  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81890204.1  ©  Int.  Ci.3:  D  21  C  9 /02  

©  Date  of  filing:  18.12.81 

©  Priority:  31.12.80  US  221812  ©  Applicant:  KAMYR  AKTIEBOLAG 
Verkstadsgatan  10 
S-652  21  Karlstad(SE) 

@  Date  of  publication  of  application: 
07.07.82  Bulletin  82/27  ©  Inventor:  Jacobsen,  Finn 

c/o  Kamyr  AB  Box  1  033 
@  Designated  Contracting  States:  S-651  15  Karlstad(SE) 

AT  DE  FR  SE 
@  Representative:  Kretschmer,  Adolf,  Dipl.-lng.  et  al, 

Patentanwalte  Dipl.lng.  A.  Kretschmer  Dr.  Thomas  M. 
Haff  ner  Schottengasse  3a 
A-1014Wien(AT) 

i54)  Pressure  diffuser  controlling. 

(st)  Cellulosic  pulp  is  treated  to  obtain  simultaneous  pulp 
flow  and  consistency  control,  utilizing  a  pressure-tight  vessel 
(10)  having  a  pulp  inlet  (12),  pulp  outlet  (13),  treatment  liquid 
inlet  (26),  liquid  extraction  outlet  (17),  and  movable  screen 
(18)  adjacent  the  liquid  outlet  (17).  Pulp  is  fed  into  the  pulp 
inlet  (12)  at  a  particular  flow  rate,  and  treated  pulp  is 
withdrawn  through  the  pulp  outlet  (13)  at  a  particular  flow 
rate.  The  flow  rate  of  the  pulp  being  withdrawn  is  set  and 
controlled  by  controllirig  the  flow  rate  of  the  pulp  fed  into  the 
pulp  inlet  (12).  Liquid  is  withdrawn  through  the  liquid  outlet 
(17)  at  a  particular  flow  rate,  and  the  consistency  of  the  pulp 
being  withdrawn  through  the  pulp  outlet  (13)  is  set  and 

p   controlled  by  controlling  the  flow  rate  of  liquid  from  the 
^   liquid  outlet  (17).  Treatment  liquid  is  fed  into  the  liquid  inlet 

(26),  the  nature  of  the  pulp  treatment  and  the  qualities  of  the 
^   pulp  being  controlled  by  controlling  the  temperature  and 
q   chemical  makeup  of  the  pulp  introduced  into  the  liquid  inlet 
f>  (26).  A  plurality  of  vessels  (1  0,  1  0',  1  0")  may  be  provided  with 

the  pulp  withdrawn  from  each  vessel  fed  to  the  subsequent 
If)  vessel,  and  the  liquid  withdrawn  from  each  vessel  fed  to  the 
If)  preceding  vessel. 
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Cellulosic  pulp  is  treated  to  obtain  simultaneous  pulp 
flow  and  consistency  control,  utilizing  a  pressure-tight  vessel 
(10)  having  a  pulp  inlet  (12),  pulp  outlet  (13),  treatment  liquid 
inlet  (26),  liquid  extraction  outlet  (17),  and  movable  screen 
(18)  adjacent  the  liquid  outlet  (17).  Pulp  is  fed  into  the  pulp 
inlet  (12)  at  a  particular  flow  rate,  and  treated  pulp  is 
withdrawn  through  the  pulp  outlet  (13)  at  a  particular  flow 
rate.  The  flow  rate  of  the  pulp  being  withdrawn  is  set  and 
controlled  by  controlling  the  flow  rate  of  the  pulp  fed  into  the 
pulp  inlet  (12).  Liquid  is  withdrawn  through  the  liquid  outlet 
(17)  at  a  particular  flow  rate,  and  the  consistency  of  the  pulp 
being  withdrawn  through  the  pulp  outlet  (13)  is  set  and 
controlled  by  controlling  the  flow  rate  of  liquid  from  the 
liquid  outlet  (17).  Treatment  liquid  is  fed  into  the  liquid  inlet 
(26),  the  nature  of  the  pulp  treatment  and  the  qualities  of  the 
pulp  being  controlled  by  controlling  the  temperature  and 
chemical  makeup  of  the  pulp  introduced  into  the  liquid  inlet 
(26).  A  plurality  of  vessels  (10,10',  10")  may  be  provided  with 
the  pulp  withdrawn  from  each  vessel  fed  to  the  subsequent 
vessel,  and  the  liquid  withdrawn  from  each  vessel  fed  to  the 
preceding  vessel. 



BACKGROUND  AND  SUMMARY  OF  THE  INVENTION 

T h i s   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  

m a i n t a i n i n g   a l l   f l o w s   in  and  o u t   of  p r e s s u r i z e d  

d i f f u s e r   m a c h i n e s   c o n s t a n t   and  c o n t i n u o u s   and  o f  

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

i n c o r p o r a t i o n   of  s u c h   a  m a c h i n e   or  m a c h i n e s   in  a  p u l p  

m i l l   p r o c e s s .  
C o n v e n t i o n a l   d e w a t e r i n g   m a c h i n e s   b a s e d   on  t h e  

r o t a t i n g   drum  p r i n c i p l e ,   s u c h   as  vacuum  w a s h e r s ,   a i r  

p r e s s u r e   w a s h e r s ,   drum  p r e s s e s ,   wash  p r e s s e s   and  t h e  

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

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

mus t   e x i t   i n t o   a t m o s p h e r i c   f i l t r a t e   t a n k s .   The  o u t l e t  

c o n s i s t e n c y   v a r i e s   as  a  r e s u l t   of  t e m p e r t u r e  

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

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

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

m a c h i n e r y .  

To  c o m p e n s a t e   for   t h e s e   p r o b l e m s ,   t h e  

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

a b s o r b e r s   b e c a u s e   t he   e x i t i n g   f i l t r a t e   f low  v a r i e d  

w i t h   i t s   d i s c h a r g i n g   c o n s i s t e n c y .   T h e s e   l a r g e  

f i l t r a t e   t a n k s   m u s t   be  e q u i p p e d   w i t h   l e v e l  

r e c o r d e r s .   The  t a n k s   m u s t   be  of  c o n s i d e r a b l e  

d i m e n s i o n s   to  a b s o r b   the   m e n t i o n e d   f l u c t u a t i o n s   and  t o  

a l l o w   s u f f i c i e n t   d e a e r a t i o n   of  t he   l i q u o r .   As  a  

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

s i g n i f i c a n t   h e a t   l o s s e s .  

The  c o n v e n t i o n a l   f i l t r a t e   t a n k s   a l s o   r e q u i r e  

a d e q u a t e   pump  c a p a c i t y   and  p r e s s u r e   head   c o n t r o l s   t o  

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

e x c e s s   ( s u r p l u s )   l i q u o r   c o u n t e r c u r r e n t l y   back   i n t o   t h e  



p r o c e s s .   C o n s i d e r a b l e   p r e s s u r e   h e a d   on  t he   pump  o r  

pumps  is  r e q u i r e d   s i n c e   t h e   p r e s s u r e   p r o c e s s   i s  

c o n v e n t i o n a l l y   k e p t   w e l l   a b o v e   t h e   s t a t i c   head   of  t h e  

f i l t r a t e   t a n k   w h i c h   was  e x p o s e d   to   t he   a t m o s p h e r e .  

I n t r o d u c t i o n   of  a  c o n t i n u o u s   d i f f u s e r   w h i c h  

d i d   no t   r e q u i r e   any  d i l u t i o n   of   t h e   i n c o m i n g   s t o c k   o f  

medium  c o n s i s t e n c y   c o u p l e d   w i t h   some  c o n t r o l   o v e r  

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

r e l a t i v e   to  wash  l i q u o r   f l o w   m a r k e d   an  i m p r o v e m e n t  

o v e r   t he   c o n v e n t i o n a l   p r o c e s s e s .   H o w e v e r ,   p r o b l e m s  

w i t h   p r e s s u r e   l o s s   in  t he   s t o c k   f l o w   and  a i r  

e x t r a i n m e n t   in   t he   s t o c k   f l o w   r e m a i n e d .   S i n c e   p u l p  

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

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

s u s p e n s i o n   to  become  f o a m y ,   e l a s t i c ,   to   e m i t   s m e l l y  

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

in  s u c c e e d i n g   p r o c e s s   m a c h i n e r y .   S t a c k i n g   a  s e r i e s   o f  

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

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

l i m i t a t i o n s   on  t he   number   of  s t a g e s   in  one  t o w e r .  

A d d i t i o n a l l y ,   t h e   f i l t r a t e   f low  or  e x t r a c t i o n  

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

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

m a c h i n e .   The  i n t e r m i t t e n t   f l o w   r e q u i r e d   p e r i o d i c  

i n j e c t i o n   of  l i q u o r   to  t h e   i n t e r i o r   of  t he   d i f f u s e r  

s c r e e n s .   C o n v e n t i o n a l   s y s t e m s   c o n s e q u e n t l y   n e e d e d  

a d e q u a t e   l i q u o r   t a n k s ,   l e v e l   r e c o r d e r s ,   pumps  a n d  

o t h e r   e q u i p m e n t .  

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

n e e d e d   e x t r a c t i o n   l i q u o r   f l o w   c o n t r o l   and  s e p a r a t e  

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

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

A c c o r d i n g   to  t he   m e t h o d   of  the   p r e s e n t  

i n v e n t i o n ,   a l l   f l o w s   in  and  o u t   of  t he   d i f f u s e r   a r e  

k e p t   c o n s t a n t   and  c o n t i n u o u s   to  e l i m i n a t e   t he   p r o b l e m s  



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

p r e s s u r i z e d   d i f f u s e r s   may  now  be  e a s i l y   i n c o r p o r a t e d  

in  a  p r e s s u r i z e d   s y s t e m   t h e r e b y   e l i m i n a t i n g   the   n e e d  

f o r   i n t e r m e d i a t e   s u r g e   t a n k s ,   r e d u c i n g   pump  p o w e r  
demand  to  a  m in imum,   and  t o t a l l y   e l i m i n a t i n g   the   a i r  

e n t r a i n m e n t   and  gas   e m i s s i o n   p r o b l e m s   s i n c e   t h e  

p r e s e n t   i n v e n t i o n   no  l o n g e r   r e q u i r e s   a t m o s p h e r i c  

d i s c h a r g e .   L e v e l   c o n t r o l l e r s   w i l l   no  l o n g e r   b e  

r e q u i r e d   and  the   number   of  f l o w   c o n t r o l l e r s   is  a l m o s t  

h a l v e d   s i n c e   t h e   e x t r a c t i o n   c o n t r o l l e r   f o r   one  s t a g e  

now  c o n c u r r e n t l y   s e r v e s   as  t he   wash   l i q u o r   c o n t r o l l e r  

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

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

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

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

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

A c c o r d i n g l y ,   t he   p r e s e n t   i n v e n t i o n   c o v e r   a  

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

c e l l u l o s i c   m a t e r i a l   s u s p e n s i o n s   of  medium  c o n s i s t e n c y  

(8%  to  15%  BD)  in  p u l p   p r o c e s s i n g   to   a c h i e v e   s i m p l e r  

and  more  e f f i c i e n t   d e w a t e r i n g .   T h i s   m e t h o d   o f  

t r e a t i n g   c e l l u l o s i c   p u l p   s u s p e n s i o n s   f l o w i n g   in  a  

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

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

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

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

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

p u l p   o u t l e t ,   g o v e r n i n g   t he   p u l p   w i t h d r a w a l   f low  r a t e  

t h r o u g h   the   p u l p   o u t l e t   by  c o n t r o l l i n g   t he   p u l p   f e e d  

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

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

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

the   l i q u i d   o u t l e t .   A d d i t i o n a l   c e l l u l o s i c   f l o w  

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

t he   l i q u i d   i n l e t   and  may  a l s o   i n c l u d e   c h e m i c a l  



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

t r e a t m e n t   ( w a s h - d i s p l a c e m e n t )   l i q u i d   r e l a t i v e   to  t h e  

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

o u t l e t .   M o r e o v e r ,   a d a p t i n g   t he   m e t h o d   to  a  m u l t i -  

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

t h e   d e s i r e d   number   of  s u c h   d i f f u s e r s   in   s e r i e s   u s i n g  

t h e   p u l p   w i t h d r a w n   f rom  one  d i f f u s e r   as   t h e   p u l p   f e e d  

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

t e m p e r a t u r e   and  c h e m i c a l   c o n t r o l   of  t h e   t r e a t m e n t  

l i q u i d   r e l a t i v e   to  t he   p u l p   f l o w   t h r o u g h   t h e   p u l p  

o u t l e t .   F u r t h e r ,   p a s s i n g   t h e   p u l p   t h r o u g h   an  e n l a r g e d  

p o r t i o n   of  t he   f e ed   p i p e   or  a  v e s s e l   b e t w e e n   t h e  

d i f f u s e r s   p r o v i d e s   a  d e s i r e d   r e t e n t i o n   t i m e   b e t w e e n  

l i q u i d   e x t r a c t i o n s .   The  a g i t a t o r   in  t h e   o u t l e t   end  o f  

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

c o n c e n t r a t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

For  the   p u r p o s e s   of  d e s c r i p t i o n ,   t h e   m e t h o d  

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

is   shown  s c h e m a t i c a l l y   in   t h e   a c c o m p a n y i n g   d r a w i n g s ;  

FIGURE  1  is   a  s i d e   v i e w ,   p a r t l y   in   c r o s s -  

s e c t i o n   and  p a r t l y   in  e l e v a t i o n ,   of  d e t a i l s   of  a n  

e x e m p l a r y   d i f f u s e r   a p p a r a t u s   u t i l i z a b l e   in   p r a c t i c i n g  

t h e   m e t h o d   of  the   i n v e n t i o n ;  

FIGURE  2  is   i l l u s t r a t i v e   of   a  s i n g l e  

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

m e t h o d ;  

FIGURE  3  i s   a  d r a w i n g   of  t h e   f l o w   c o n t r o l  

p r o c e s s   w i t h   i n d e p e n d e n t   c o n t r o l   of  s c r e e n   s p e e d ;  



FIGURE  4  is   a  d r a w i n g   of  t he   c o n t r o l   p r o c e s s  
w i t h   i n d e p e n d e n t   s c r e e n   s p e e d ,   t e m p e r a t u r e   a n d  

c h e m i c a l   a d d i t i o n   c o n t r o l ;  

FIGURE  5  is   a  d r a w i n g   of   a  m u l t i p l e   s t a g e  

a r r a n g e m e n t   u s i n g   the   f l o w   c o n t r o l   m e t h o d ;   a n d  

FIGURE  6  is  a  d r a w i n g   of  a  m u l t i - s t a g e  

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

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

r e t e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

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

c o n s t a n t   and  c o n t i n u o u s   a l l   p u l p   or  c e l l u l o s i c   f l o w s  

in  and  ou t   of  a  p r e s s u r i z e d   d i f f u s e r .   An  e x e m p l a r y  

d i f f u s e r   u t i l i z a b l e   in   p r a c t i c i n g   t he   p r e s e n t  

i n v e n t i o n   is  i l l u s t r a t e d   in  FIGURE  1 .  

The  e x e m p l a r y   d i f f u s e r   10  i l l u s t r a t e d   i n  

FIGURE  1  c o m p r i s e s   a  c o n i c a l   h o u s i n g   11  w i t h   t o p   p a r t  

11'   and  b o t t o m   p a r t   1111  h a v i n g   a  p u l p   i n l e t   12  a n d  

o u t l e t   13,  w i t h   a  p o w e r e d   r o t a t a b l e   s c r a p e r   14  m o u n t e d  

in  t h e   b o t t o m   of  h o u s i n g   11  f a c i l i t a t i n g   d i s c h a r g e   o f  

p u l p   f rom  the   h o u s i n g   11  a f t e r   t r e a t m e n t .   A  w i t h d r a w n  

l i q u i d   o u t l e t   17  e x t e n d s   f rom  t h e   t op   p a r t   of  t h e  

h o u s i n g   11.  A  s c r e e n   body  18  i s   m o u n t e d   i n s i d e   a n d  

s u b s t a n t i a l l y   c o n c e n t r i c   w i t h   t h e   h o u s i n g   11,   t h e   b o d y  

18  h a v i n g   p e r f o r a t i o n s   or  a p e r t u r e s   f o r m e d   t h e r e i n   t o  

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

p a s s a g e   of  s u s p e n d e d   s o l i d s   t h e r e t h r o u g h .   T h e  

b e a r i n g s   19  and  19'   a r e   p r o v i d e d   b e t w e e n   t he   body  18  

and  h o u s i n g   11  to  a l l o w   r e l a t i v e   l i n e a r   m o v e m e n t   o f  

s c r e e n   18  w i t h   r e s p e c t   to  h o u s i n g   11  in  d i m e n s i o n   " A " .  



The  s c r e e n   18  i s   r i g i d l y   a t t a c h e d   to   one  e n d  

t h e r e o f   to  a  r e c i p r o c a l   s h a f t   23 ,   w h i c h   s h a f t   2 3  

p a s s e s   t h r o u g h   a  s e a l   24  a t   t h e   t o p   of  t he   h o u s i n g  

11.  A  c o n v e n t i o n a l   d r i v e   d e v i c e   25  ( such   as  shown  i n  

U .S .   P a t e n t   4 , 0 4 1 , 5 6 0 )   r e c i p r o c a t e s   t he   s h a f t   23  i n  

d i m e n s i o n   A.  N o r m a l l y ,   d r i v e   25  w i l l   o p e r a t e   to  m o v e  
the   s c r e e n   18  d o w n w a r d l y   a t   a b o u t   t he   same  s p e e d   a s  
t he   p u l p   f l o w   f r o m   i n l e t   12  t o  o u t l e t   13,   and  t h e n  

move  i t   u p w a r d l y   much  more  q u i c k l y ,   and  t h e n   r e s t a r t  

t he   downward   m o v e m e n t .   The  s p e e d   and  n a t u r e   o f  

o p e r a t i o n   of  the   d r i v e   25  may  be  v a r i e d   as  d e s i r e d   t o  

a c c o m p l i s h   t h e   o b j e c t i v e s   of   t h e   p r e s e n t   i n v e n t i o n ,   a s  

may  be  the   d e t a i l s ,   d i m e n s i o n s ,   and  r e l a t i v e   s p a c i n g s ,  
of  t he   h o u s i n g   11  and  s c r e e n   1 8 .  

For  t r e a t m e n t   of  s u s p e n s i o n   p a s s i n g   t h r o u g h  

t he   h o u s i n g   11,   a  t r e a t m e n t   l i q u i d   i n e l t   26  i s  

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

26  is   s p r e a d   o u t   by  b a f f l e s   27  a r r a n g e d   c i r c u m f e r e n -  

t i a l l y   a r o u n d   a  c o n c e n t r i c   l i q u i d   d i s t r i b u t i o n   body  1 5  

f a s t e n e d   to  t h e   h o u s i n g   p a r t   1111  by  t h r e e   arms  15 '   o f  

wh ich   one  is  h o l l o w   and  in  c o n n e c t i o n   w i t h   i n l e t   2 6 .  

As  shown  in   FIGURE  2,  e x e m p l a r y   a p p a r a t u s  

u t i l i z a b l e   in  p r a c t i c i n g   t h e   m e t h o d   of  the   i n v e n t i o n  

i n c l u d e s   p r e s s u r i z e d   d i f f u s e r   10 ,   and  a s s o c i a t e d   i n l e t  

and  o u t l e t   f l o w   c o n t r o l s   and  t h e   l i k e .   The  p u l p   f l o w  

( s l u r r y )   f r o m   a  c o n t i n u o u s   d i g e s t e r ,   a  s t o r a g e   t o w e r  

or  t he   l i k e   e n t e r s   p i p e l i n e   28 ,   f l o w s   t h r o u g h   s t o c k  

pump  29  (which   a l t e r n a t i v e l y   may  c o m p r i s e   a  v a l v e ) ,  

and  e n t e r s   the   t o p   of  t h e   v e r t i c a l l y   a l i g n e d  

p r e s s u r i z e d   d i f f u s e r   10  and  f l o w s   p a s t   m o v a b l e   s c r e e n  

18  t h e r e i n .   The  p u l p   f l o w   e n t e r i n g   p r e s s u r i z e d  

d i f f u s e r   10,   p o s s i b l y   of  v a r y i n g   c o n s i s t e n c y ,   i s  

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

t he   d i f f u s e r   10  by  m e a n s   of   f i n e   a d j u s t m e n t   of   t h e  

e x t r a c t i o n   f l o w   30  t h r o u g h   o u t l e t   17  r e l a t i v e   to   w a s h  



l i q u o r   f l o w   31  i n t o   i n l e t s   26  of  s a i d   p r e s s u r i z e d  

d i f f u s e r   10.  The  b o t t o m   d i s c h a r g i n g   a g i t a t o r   14  o f  

p r e s s u r i z e d   d i f f u s e r   10  g i v e s   a  v e r y   r e l i a b l e   o u t p u t  

s i g n a l   f o r   c o n s i s t e n c y   c o n t r o l   to   a  c o n s i s t e n c y  

c o n t r o l l e r   22  and  c o n t r o l   r a t i o   r e l a y   33.  T h i s   s i g n a l  

a d j u s t s   t h e   s e t   p o i n t   of  c o n t r o l   r a t i o   r e l a y   33  

b e t w e e n   t he   wash  l i q u o r   f l o w   c o n t r o l   FIC  34  and  t h e  

e x t r a c t i o n   l i q u o r   f l o w   c o n t r o l   FIC  35.  C o n t r o l   r a t i o  

r e l a y   33  may  have   a  l i m i t e d   r a n g e ,   fo r   e x a m p l e ,  

0 . 9 - 1 . 3 ,   to   k e e p   e x t r a c t i o n   f l o w   d e v i a t i o n s   w i t h i n   t h e  

d e s i r e d   t o l e r a n c e s .  

The  d i s c h a r g e   f l o w   36  f rom  o u t l e t   13  i s  

m e a s u r e d   by  p u l p   d i s c h a r g e   f l o w   m o n i t o r   37  and  a  

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

FIC  38  w h i c h   c o n t r o l s   t h e   s t o c k   pump  29  f e e d i n g   t h e  

d i f f u s e r   10  [or  c o n t r o l s   a  v a l v e ,   d e p e n d i n g   on  t h e  

p r e s s u r e   in  t h e   p r e c e d i n g   v e s s e l   and  t he   p r e s s u r e  
demand  fo r   s u c c e e d i n g   p r o c e s s e s ] .   From  p u l p   f l o w  

c o n t r o l l e r   FIC  38,  a  p r o p o r t i o n a l   s i g n a l   i s  

t r a n s m i t t e d   to  p u l p   f l o w   r a t i o   r e l a y   39  w h i c h   in  t u r n  

c o n t r o l s   t h e   s e t   p o i n t   of  t h e   wash  l i q u o r   c o n t r o l l e r  

FIC  34  w h i c h   g o v e r n s   t he   wash  l i q u i d   f l ow  to  t h e  

p r e s s u r e   d i f f u s e r   1 0 .  

Wash  (or  d i s p l a c e m e n t )   l i q u o r   f l ow  c o n t r o l l e r  

FIC  34  r e c e i v e s   s i g n a l s   f r o m   wash  l i q u o r   s e n s i n g   m e a n s  

40  and  p u l p   f l ow  r a t i o   r e l a y   39  to   send   a  c o m p o s i t e  

s i g n a l   to  c o n t r o l   r a t i o   r e l a y   33.  The  c o m p o s i t e  

s i g n a l   t h r o u g h   wash  l i q u o r   c o n t r o l l e r   FIC  34  g o v e r n s  
t h e   f low  of  wash  l i q u o r   to  t h e   p r e s s u r i z e d   d i f f u s e r   1 0  

t h r o u g h   wash  l i q u o r   c o n t r o l   means   4 1 .  

The  c o m p o s i t e   s i g n a l   is   s e n t   f rom  wash  l i q u o r  

c o n t r o l l e r   FIC  34  to   c o n t r o l   r a t i o   r e l a y   33.  A  s i g n a l  

is  t h e n   t r a n s m i t t e d   f r o m   c o n t r o l   r a t i o   r e l a y   33  t o  

e x t r a c t i o n   f low  c o n t r o l l e r   FIC  35.  The  c o m b i n a t i o n   o f  

t h e   s i g n a l s   f rom  e x t r a c t i o n   f l o w   s e n s i n g   means   42  a n d  



f rom  t he   c o n t r o l   r a t i o   r e l a y   33  t h r o u g h   e x t r a c t i o n  

f l o w   c o n t r o l l e r   FIC  35  g o v e r n s   t he   e x t r a c t i o n   f l o w  

c o n t r o l   means   4 3 .  

Thus  s i m u l t a n e o u s   p u l p   f l ow  and  c o n s i s t e n c y  

c o n t r o l   i s   a c h i e v e d   by  r e g u l a t i n g   t he   e x t r a c t i o n  

l i q u o r   f l o w   r e l a t i v e   to  t he   wash  l i q u o r   f l o w   w i t h  

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

g o v e r n s   i n l e t   p u l p   f l o w   and  wash  l i q u o r   f l o w .   T h a t  

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

t e n d s   to  d r o p ,   t h e   e x t r a c t i o n   f low  w i l l   i n c r e a s e   t o  

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

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

c o r r e s p o n d i n g l y   so  as  to   m a i n t a i n   a  c o n s t a n t   f i b e r  

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

In  FIGURE  3,  t h e   f l o w   c o n t r o l   s y s t e m   o p e r a t e s  

g e n e r a l l y   a c c o r d i n g   to  t he   d e s c r i p t i o n   of  FIGURE  2 ,  

m o r e o v e r   to  o p t i m i z e   p e r f o r m a n c e   of  p r e s s u r i z e d  

d i f f u s e r   10,  t h e   s p e e d   of  s c r e e n   18  may  b e  

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

p u l p   s t r e a m   s p e e d   t h r o u g h   p r e s s u r i z e d   d i f f u s e r   10  b y  

means   of  a  p r e s s u r e   d i f f e r e n t i a l   c o n t r o l   PDC  44  w h i c h  

r e g u l a t e s   t he   d r i v e   25  ( e . g . ,   r e g u l a t e s   t h e   f l o w   o f  

o i l   when  d r i v e   25  is   a  h y d r a u l i c   c y l i n d e r )   r e l a t i v e   t o  

the   p r e s s u r e   d i f f e r e n t i a l   b e t w e e n   the   t o p   and  b o t t o m ,  

of  d i f f u s e r   10 ,   t a k e n   a t   p o i n t s   45,  46.   T h e  

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

c o n s i s t e n c y   c o n t r o l   s y s t e m   d e s c r i b e d   in   FIGURE  2 .  

FIGURE  4  s h o w s   the   f l ow  and  c o n s i s t e n c y  

c o n t r o l   s y s t e m   as  shown  in   FIGURE  2  and  t h e   p r e s s u r e  

d i f f e r e n t i a l   c o n t r o l   PDC  44  o p t i m i z a t i o n   m e t h o d   s h o w n  

in   FIGURE  3  w i t h   t h e   a d d i t i o n   of  c h e m i c a l   a d m i s s i o n  

c o n t r o l l e r   FIC  47  and  s t o c k   t e m p e r a t u r e   c o n t r o l e r   T I C  

48  w h i c h   a r e   c o n n e c t e d   to   t h e   wash  l i q u o r   l i n e   31  j u s t  

p r i o r   to  t he   wash  l i q u o r   c o n t r o l   41.  D i s p l a c e m e n t   o r  

wash  l i q u o r   e n t e r s   p i p e l i n e   49  and  c h e m i c a l   a d d i t i o n s  



made  a t   p o i n t   50  a r e   c o n t r o l l e d   by  c h e m i c a l   a d m i s s i o n  

c o n t r o l l e r   FIC  47  w h i c h   r e c e i v e s   t h e   n e c e s s a r y   d a t a ,  

fo r   e x a m p l e ,   on  pH  or  c o n d u c t i v i t y ,   f rom  t r a n s m i t t e r  

51  w h i c h   may  be  l o c a t e d   d i r e c t l y   in  t h e   d i s c h a r g i n g  

p u l p   s t r e a m   36.  The  c h e m i c a l   a d m i s s i o n   c o n t r o l l e r  

c o m b i n e s   t h e   s i g n a l   f rom  t r a n s m i t t e r   51  w i t h   one   f r o m  

c h e m i c a l   f l o w   s e n s o r   means   52  to   d e t e r m i n e   t h e   a m o u n t  

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

53  ( w h i c h   may  be  a  v a l v e   or  p u m p ) .   P a s s i n g   w a s h  

( d i s p l a c e m e n t )   l i q u o r   t h r o u g h   h e a t   e x c h a n g e r   5 4  

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

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

10.  The  t e m p e r a t u r e   of  t he   h e a t   e x c h a n g e   medium  i s  

r e g u l a t e d   t h r o u g h   t e m p e r a t u r e   c o n t r o l l e r   TIC  48  a n d  

a t t e n d a n t   f l o w   c o n t r o l   55  w h e r e i n   t h e   t e m p e r a t u r e   d a t a  

t r a n s m i t t e r   56  may  be  l o c a t e d   in   t he   d i s c h a r g i n g   p u l p  

s t r e a m   36.  The  l o c a t i o n   of  t he   t e m p e r a t u r e   d a t a  

t r a n s m i t t e r   56  a l l o w s   a u t o m a t i c   t e m p e r a t u r e   c o n t r o l   o f  

the   p u l p   s t r e a m   e n t e r i n g   s u c c e e d i n g   t r e a t m e n t   s t e p s   b y  

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

d i s c h a r g i n g   f rom  t he   p r e c e d i n g   d i f f u s e r .  

A  m u l t i - s t a g e   p r e s s u r e   d i f f u s e r   a r r a n g e m e n t  

e m p l o y i n g   t he   f l o w   c o n t r o l   m e t h o d   can  be  u n d e r s t o o d  

w i t h   r e f e r e n c e   to   FIGURE  5.  W h i l e   FIGURE  2 

i l l u s t r a t e s   in  d e t a i l   t he   f l o w   c o n t r o l   s y s t e m   of  a  

s i n g l e   d i f f u s e r ,   FIGURE  5  i l l u s t r a t e s   a  m u l t i - s t a g e  

a r r a n g e m e n t .   The  wash  l i q u i d   f l ow  c o n t r o l l e r   34  o f  

S e c t i o n   A  b e c o m e s   t h e   e x t r a c t i o n   f l o w   c o n t r o l l e r   f o r  

d i f f u s e r   10 '   of  S e c t i o n   B,  and  s i m i l a r l y   t he   w a s h  

l i q u i d   f l o w   c o n t r o l l e r   34'   of  S e c t i o n   B  b e c o m e s   t h e  

e x t r a c t i o n   f l o w   c o n t r o l l e r   f o r   d i f f u s e r   1 0 "   o f  

S e c t i o n   C.  V i a   c o n t r o l   l i n e   57,   t he   r a t i o   r e l a y   39  

s e n d s   i d e n t i c a l   s i g n a l s   to  t he   s u b s e q u e n t   f l o w  

c o n t r o l l e r s   3 4 ' ,   3 4 "  ,   so  t h a t   t h e y   a r e   a u t o m a t i c a l l y  

s e t   a t   t he   same  f l o w   r a t e .  



N o t e   t h e   a b s e n c e   in   FIGURE  5  of   a n y  

i n t e r m e d i a t e   l i q u o r   or  s u r g e   t a n k s .   T h e r e f o r e ,   t h e  

s m a l l e r   b o o s t e r   pumps  58,   5 8 ' ,   5 8 "   o n l y   h a v e   p r e s s u r e  

h e a d s   s u f f i c i e n t   to  c o m p e n s a t e   for   d e c r e a s e s   i n  

p r e s s u r e   t h r o u g h ,   f o r   e x a m p l e ,   c o n t r o l   v a l v e s   41,  4 1 '  

and  41 '  '   and  p i p i n g s .   For  e x a m p l e ,   b o o s t e r   pumps  5 8 ,  

5 8 ' ,   5 8 "   can   r a i s e   t h e   wash  ( d i s p l a c e m e n t )   l i q u o r  

p r e s s u r e   from  d i f f u s e r   10 '   to   t h a t   in  t h e   p r e c e d i n g  

d i f f u s e r   10.   T h i s   a d d i t i o n a l   p r e s s u r e   h e a d   n e e d  

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

b e t w e e n   t h e   d i f f u s e r s .  

S i n c e   a l l   wash  ( d i s p l a c e m e n t )   and  e x t r a c t i o n  

l i q u o r   f l o w s   s h o u l d   be  of  c o n s t a n t   m a g n i t u d e   in   a  

m u l t i - s t a g e   a r r a n g e m e n t ,   t h e   e x t r a c t i o n   f l o w   30  f r o m  

the   f i r s t   p r e s s u r i z e d   d i f f u s e r   10  w h i c h   g o v e r n s   t h e  

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

s u r g e   e f f e c t s .   To  t h i s   e n d ,   e x t r a c t i o n   f l o w   30  f r o m  

d i f f u s e r   10  s h o u l d   e n t e r   a  s u r g e   or  l i q u o r   t a n k   5 9 .  

Tank  59,   t h e   o n l y   one  r e q u i r e d   in  t h e   f l o w   c o n t r o l  

s y s t e m ,   may  be  p r e s s u r i z e d   i f   t he   d i f f u s e r s   10,   1 0 ' ,  

1 0 "   a r e   c o n n e c t e d   in   t h e   b low  l i n e   f r o m   a  p r e s s u r i z e d  

v e s s e l   ( e . g . ,   c o n t i n u o u s   d i g e s t e r   or  o x y g e n   r e a c t o r ) .  

A  v a p o r   or  gas   c u s h i o n   60  a c t i n g   on  t he   g a s   r e l i e f  

f l o w   61  t h r o u g h   v a l v e   62  e n a b l e s   t a n k   59  t o   a b s o r b  

s u r g e s .   Gas  a n a l y z e r s   63  may  be  i n c o r p o r a t e d   in   t h e  

gas  r e l i e f   l i n e   61  i f   d e s i r e d .   T h i s   p r e v e n t s   s u r g e  

f low  v a r i a n c e s   f rom  a f f e c t i n g   s u c c e e d i n g   p r o c e s s  

s t e p s .   The  o t h e r   c o n s t a n t   f l o w   and  c o n s i s t e n c y  

e f f e c t s   a r e   o b t a i n e d   a c c o r d i n g   to  t he   s t e p s   d e s c r i b e d  

w i t h   FIGURE  2 .  

In  s e c t i o n   C  of  FIGURE  5,  t h e   d i s c h a r g i n g  

p u l p   s t r e a m   3 6 "   f rom  t h e   f i n a l   d i f f u s e r   1 0 "   may  f l o w  

d i r e c t l y   to  any  f i n a l   t r e a t m e n t   or  p r o c e s s i n g   s t a g e   o r  

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

u t i l i z e d   fo r   h i g h   t e m p e r a t u r e   w a s h i n g   ( a b o v e   1 0 0 ° C ) ,   a  



d i s c h a r g e   p r e s s u r e   c o n t r o l   PIC  64  g o v e r n s   t he   p r e s s u r e  
of  t h e   d i s c h a r g i n g   s t r e a m   3 6 "   r e l a t i v e   to  t h a t   o f  

f i n a l   p r e s s u r e   d i f f u s e r   1011  by  c o n t r o l l i n g   v a l v e  

65.  I t   is   u n d e r s t o o d   t h a t   t he   p r e s e n t   i n v e n t i o n   i s  

n o t   l i m i t e d   to  a  t h r e e - s t a g e   s y s t e m .  

A  m u l t i p l e   s t a g e   a r r a n g e m e n t   e m p l o y i n g   t h e  

f l o w   c o n t r o l   m e t h o d   w i t h   i n t e r m e d i a t e   c h e m i c a l  

a d m i s s i o n   to   t h e   wash  ( d i s p l a c e m e n t )   l i q u o r   i s  

i l l u s t r a t e d   in  FIGURE  6.  In  p r i n c i p l e ,   t h e   c h e m i c a l  

a d m i s s i o n   c o n t r o l l e r   47'  o p e r a t e s   in   a  s i m i l a r   m a n n e r  

to  t h a t   d e s c r i b e d   w i t h   FIGURE  4.  The  i n d i r e c t   h e a t i n g  

and  c o o l i n g   of  t h e   wash  ( d i s p l a c e m e n t )   l i q u o r   in  t h e  

h e a t   e x c h a n g e   54,  and  a s s o c i a t e d   c o m p o n e n t s   a l s o  

o p e r a t e   in   t h e   same  m a n n e r   as  in   FIGURE  4 .  

U t i l i z a t i o n   of  t he   o p t i o n a l   h y d r a u l i c a l l y   f i l l e d  

r e t e n t i o n   v e s s e l   66,  h o w e v e r ,   n e c e s s i t a t e s   t h a t   t h e  

c h e m i c a l   a d m i s s i o n   c o n t r o l l e r   FIC  47 '   c o m b i n e s   t h e  

s i g n a l s   r e c e i v e d   f rom  t r a n s m i t t e r   52  and  r a t i o   r e l a y  

67  w h i c h   in  t u r n   r e c e i v e s   a  s i g n a l   p r o p o r t i o n a l   to  t h e  

p u l p   f l o w   in   l i n e   36.  A  c h a n g e   in   t h e   p u l p   f low  w i l l  

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

c h e m i c a l   a d m i s s i o n   f l o w .   In  due  t i m e   a  p o s s i b l e   f i n e  

c o r r e c t i o n   in  t he   s e t t i n g   of  t h e   r a t i o   r e l a y   67  w i l l  

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

c h e m i c a l   s e n s o r   51  l o c a t e d   in  t h e   p u l p   d i s c h a r g e   l i n e  

f r o m   r e t e n t i o n   v e s s e l   66.  The  e f f e c t   of  a d d i t i o n a l  

r e t e n t i o n   t i m e   on  t he   c h e m i c a l   p r o p e r t i e s   of  the   p u l p  

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

In  t he   m u l t i p l e   s t a g e   a r r a n g e m e n t   a s  

i l l u s t r a t e d   in   FIGURE  6,  i t   is   p r e f e r a b l e   to  m a i n t a i n  

a l l   f l o w s   in  and  ou t   of  t he   d i f f u s e r s   c o n s t a n t   i n  

o r d e r   no t   to   i n d u c e   any  c h a n g e s   in   c o n s i s t e n c y  

t h r o u g h o u t   t h e   s y s t e m   once   s t a b i l i z e d   in  t he   f i r s t  

s t a g e .   S i n c e   t h e   s y s t e m   a c c o r d i n g   to   FIGURE  6 

i n c o r p o r a t e s   t he   a d d i t i o n   of  a  s m a l l e r   f l o w   o f  



c h e m i c a l   s o l u t i o n   to  t he   d i s p l a c e m e n t   l i q u i d ,   an  e q u a l  

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

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

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

s t a g e   of  a  c o r r e s p o n d i n g   p H - r a t i n g .   T h i s   c o n s i s t e n c y  

p r e s e r v i n g   e x t r a c t i o n   l i q u o r   b l e e d   is   c o n t r o l l e d   b y  

f l o w   c o n t r o l l e r   FIC  69  w i t h   f l o w   s e n s o r   70  and  c o n t r o l  

v a l v e   71.  The  f l o w   t h r o u g h   l i n e   72  is   k e p t   i d e n t i c a l  

to   t h a t   t h r o u g h   l i n e   49  by  m e a n s   of  r a t i o   r e l a y   68 

t r a n s m i t t i n g   a  1 :1   r e l a y   s i g n a l   f r o m   f l o w   c o n t r o l l e r  

47 '   to   f low  c o n t r o l l e r   6 9 .  

A l l   i n t e r m e d i a t e   s t a g e s   w i l l   h a v e  

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

a d d i t i v e s   come  i n t o   t he   p i c t u r e .   T h i s   a l s o   a p p l i e s   t o  

t h e   s y s t e m   i l l u s t r a t e d   in  FIGURE  4 .  

The  s y s t e m s   as  d e s c r i b e d   a b o v e   a r e   c a p a b l e   o f  

p r a c t i c i n g   the   m e t h o d   of  t h e   i n v e n t i o n   so  t h a t   t h e  

f l o w   r a t e   of  t h e   p u l p   b e i n g   w i t h d r a w n   t h r o u g h   t h e   p u l p  

o u t l e t   36  by  c o n t r o l l i n g   t h e   f l o w   r a t e   (by  c o n r o l   o f  

pump  29)  of  p u l p   f e d   i n t o   t h e   f i r s t   s t a g e   d i f f u s e r   1 0 ;  

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

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

o u t l e t s   36,  3 6 ' ,   3 6 "   by  c o n t r o l l i n g   t he   f l o w   r a t e  

( v i a   f l o w   c o n t r o l l e r   35)  of  w i t h d r a w n   l i q u i d   f r o m  

o u t l e t   17  of  f i r s t   s t a g e   d i f f u s e r   10  t h r o u g h   c o n d u i t  

30.   The  n a t u r e   of  t he   p u l p   t r e a t m e n t   and  t h e  

q u a l i t i e s   of  t he   p u l p   w i t h d r a w n   f rom  e a c h   s t a g e   a r e  

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

t r e a t m e n t   l i q u i d s   i n t r o d u c e d   i n t o   i n l e t s   26,  2 6 ' ,   2 6 "  

t h r o u g h   l i n e s   31,  3 1 ' ,   3 2 " ,   and  c o n t r o l l i n g   t h e  

t e m p e r a t u r e   of  t he   t r e a t m e n t   l i q u i d   v i a   t e m p e r a t u r e  

c o n t r o l l e r s   48,  4 8 ' ,   4 8 "   and  a s s o c i a t e d   h e a t  

e x c h a n g e r s   54,  5 4 ' ,   5 4 " .   The  q u a l i t i e s   of  t h e  

w i t h d r a w n   p u l p   in  l i n e s   36,  3 6 ' ,   3 6 "   a r e   s e n s e d   ( b y  

c o m p o n e n t s   51,  5 1 ' ,   5 1 "   and  56,  5 6 ' ,   5 6 " )  ,   a n d  



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

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

W h i l e   t h e   i n v e n t i o n   has   b e e n   h e r e i n   shown  a n d  

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

mos t   p r e f e r r e d   and  p r a c t i c a l   e m b o d i m e n t   t h e r e o f ,   i t  

w i l l   be  a p p a r e n t   to   t h o s e   of  o r d i n a r y   s k i l l   in  t h e   a r t  

t h a t   many  m o d i f i c a t i o n s   may  be  made  t h e r e o f   w i t h i n   t h e  

s c o p e   of  t h e   i n v e n t i o n ,   w h i c h   s c o p e   is  to  be  a c c o r d e d  

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

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



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

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

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

c o n t r o l ,   u t i l i z i n g   a  p r e s s u r e - t i g h t   v e s s e l   h a v i n g  

a  p u l p   i n l e t   and  p u l p   o u t l e t ,   and  t r e a t m e n t   l i q u i d  

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

s t e p s   o f :   (a)  f e e d i n g   a  s t r e a m   of  p u l p   i n t o   t h e  

v e s s e l   p u l p   i n l e t   a t   a  p a r t i c u l a r   f l ow  r a t e ;   a n d  

(b)  w i t h d r a w i n g   t r e a t e d   p u l p   t h r o u g h   t he   p u l p  

o u t l e t   a t   a  p a r t i c u l a r   f l o w   r a t e ;   and  c h a r a c t e r -  

i z e d   by  the   s t e p s   o f :  

(c)  s e t t i n g   and  c o n t r o l l i n g   the   f low  r a t e  

of  p u l p   b e i n g   w i t h d r a w n   t h r o u g h   t he   p u l p   o u t l e t   b y  

c o n t r o l l i n g   t he   f low  r a t e   of   t he   p u l p   b e i n g   f e d  

i n t o   the   p u l p   i n l e t ;   (d)  w i t h d r a w i n g   l i q u i d  

t h r o u g h   the   l i q u i d   o u t l e t   a t   a  p a r t i c u l a r   f l o w  

r a t e ;   and  (e)  s e t t i n g   and  c o n t r o l l i n g   the   c o n s i s -  

t e n c y   of  the   p u l p   b e i n g   w i t h d r a w n   t h r o u g h   the   p u l p  

o u t l e t   by  c o n t r o l l i n g   t he   f l o w   r a t e   of  l i q u i d   f r o m  

t h e   l i q u i d   o u t l e t .  

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

f u r t h e r   c h a r a c t e r i z e d   by  t h e   s t e p   o f :   (f)  f e e d i n g  

t r e a t m e n t   l i q u i d   i n t o   t he   l i q u i d   i n l e t .  

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

f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p s   o f :   ( g )  

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

t h e   q u a l i t i e s   of  t he   p u l p   w i t h d r a w n   in  s t e p   ( b ) ,  

by  a d d i n g   d e s i r e d   c h e m i c a l s   to  t he   l i q u i d   added   i n  

s t e p   ( f ) ,   and  c o n t r o l l i n g   t h e   t e m p e r a t u r e   of  t h e  

l i q u i d   added   in  s t e p   ( f ) ;   (h)  s e n s i n g   t h e  

q u a l i t i e s   of  t he   p u l p   w i t h d r a w n   in  s t e p   (b ) ;   a n d  



( i )   c o n t r o l l i n g   t he   c h e m i c a l   a d d i t i o n   a n d  

t e m p e r a t u r e   of  t he   l i q u i d   i n t r o d u c e d   in  s t e p   ( f )  

in  r e s p o n s e   to  t he   s e n s i n g   r e s u l t s   o b t a i n e d   i n  

s t e p   ( h ) .  

4.  A  m e t h o d   as  r e c i t e d   in  c l a i m   3 

f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p   o f :   ( j )  

i n t r o d u c i n g   the   p u l p   w i t h d r a w n   in  s t e p   (b)  i n t o   a  

s e c o n d   s u b s e q u e n t   t r e a t m e n t   a p p a r a t u s .  

5.  A  m e t h o d   as  r e c i t e d   in  c l a i m   4 

f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p   o f :   ( k )  

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

a p p a r a t u s   i n t o   a  t h i r d   s u b s e q u e n t   a p p a r a t u s   s o  

t h a t   t he   l i q u i d   w i t h d r a w n   in  s t e p   (d)  s e r v e s   a s  

t h e   i n p u t   l i q u i d   in  s t e p   (f)  to  t h e   p r e c e d i n g  

a p p a r a t u s .  

6.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   4  or  5 

f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p   o f :   (1)  r e t a i n -  

ing  t h e   p u l p   w i t h d r a w n   in  s t e p   (b)  p r i o r   t o  

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

in  s t e p   ( j ) .  

7.  A  m e t h o d   as  r e c i t e d   in  c l a i m   2 

f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p s   o f :   (m) 

m e a s u r i n g   the   c h a r a c t e r i s t i c s   of  t h e   p u l p   w i t h -  

d r a w n   in  s t e p   ( b ) ;   (n)  a d j u s t i n g   t h e   t e m p e r a t u r e  

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

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

( f ) ;   (o)  c o n t r o l l i n g   the   c h e m i c a l   c h a r a c t e r i s t i c s  

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

t h e   l i q u i d   i n t r o d u c e d   in  s t e p   ( f ) ;   and  ( p )  



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

of  t he   l i q u i d   i n t r o d u c e d   in  s t e p   (f)   in  r e s p o n s e  

to  m e a s u r e m e n t s   o b t a i n e d   in  s t e p   ( m ) .  

8.  A  m e t h o d   as  r e c i t e d   in  c l a i m   2  o r  
c l a i m   7  f u r t h e r   c h a r a c t e r i z e d   by  t h e   s t e p s   o f :  

(q)  m e a s u r i n g   the   f low  r a t e   and  c o n s i s t e n c y   o f  

p u l p   w i t h d r a w n   in  s t e p   ( b ) ;   (r)   s t a b i l i z i n g   a n d  

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

s t e p   (b)  by  c o n t r o l l i n g   the   l i q u i d   e x t r a c t i o n  

r e l a t i v e   to  t he   t r e a t m e n t   l i q u i d   i n t r o d u c t i o n   o f  

s t e p s   (d)  and  (f)  in  r e s p o n s e   to  c o n s i s t e n c y  

m e a s u r e m e n t s   d e t e r m i n e d   in  s t e p   ( q ) ;   and  ( s )  

c o n t r o l l i n g   t he   f l ow  r a t e   of   p u l p   i n t o   t he   v e s s e l  

i n l e t   in  s t e p   (a)  in  r e s p o n s e   to   m e s u r e m e n t s   o f  

the   w i t h d r a w n   and  c o n s i s t e n c y - s t a b i l i z e d   p u l p   f l o w  

r a t e   d e t e r m i n e d   in  s t e p   ( q ) .  

9.  The  m e t h o d   as  r e c i t e d   in  c l a i m   1 

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

p r e s s u r e - t i g h t   v e s s e l   a d j a c e n t   to  t h e   p u l p   i n l e t ,  

t he   me thod   f u r t h e r   c h a r a c t e r i z e d   by  the   s t e p   o f  

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

f low  w i t h   t h a t   of  t he   a v e r a g e   s p e e d   of   t he   p u l p   i n  

the   f low  u n d e r g o i n g   t r e a t m e n t .  
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