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(54)  Apparatus  and  process  for  producing  raw  of  bleached  chemimechanical  wood  pulps  by  a  continuous  impregnation 
process. 

  An  apparatus  and  process  for  producing  chemimecha- 
nical  wood  pulp  wherein  the  mixture  is  fed  from  a  first  tank, 
into  which  the  product  and  reagents  are  continuously  fed,  to 
a  series  of  successive  tanks  of  which  at  least  one  can  be  kept 
substantially  empty  in  turn,  the  level  of  the  product  suspen- 
sion  present  in  each  tank  being  able  to  be  externally  set  so 
that  the  flow  from  one  tank  to  another  and  thus  the  total 
product  reaction  time  become  controlled  in  accordance  with 
said  level,  it  also  being  possible  to  keep  those  products 
simultaneously  present  in  the  plant  but  with  different 
characteristics  separate  from  each  other  by  virtue  of  said 
tank  which  is  kept  substantially  empty  in  turn. 



Processes   for  p roduc ing   b leached  or  raw  wood  pulps  for  the  p a p e r  

i n d u s t r y   are  well  known,  and  in  p a r t i c u l a r   the  s o - c a l l e d   " c h e m i -  

mechan ica l "   p r o c e s s e s   which  are  f u l l y   i l l u s t r a t e d   in  I t a l i a n   p a t e n t s  

665,340  and  867,303  in  the  name  of  Giorgio  Gazza.  

Although  said  p r o c e s s e s   are  p e r f e c t l y   e f f i c i e n t   from  the  p h y s i c a l  

and  chemical   a s p e c t s ,   they  have  s e r i o u s   plant   and  o p e r a t i o n a l  

d e f i c i e n c i e s .  

The  reason  for  t h i s   is  tha t   they  ope ra t e   d i s c o n t i n u o u s l y   dur ing   t h e  

i n i t i a l   s t ages   of  the  o v e r a l l   p r o c e s s ,   ie  those  s tages   which  p r o d u c e  

coarse  impregna ted   pulp  in t ended   for  the  subsequent  r e f i n i n g   o p e r a -  
t i o n s .  

This  means  tha t   they  ope ra t e   in  the  form  of  closed  c y c l e s ,   in  e a c h  

of  which  a  f i n i t e   q u a n t i t y   of  raw  m a t e r i a l   is  t r e a t e d ,   and  i t   i s  

t h e r e f o r e   d i f f i c u l t   to  adapt  them  for  o p e r a t i o n   when  the  raw  m a t e r i a l  

c h a r a c t e r i s t i c s   vary  or  when  i t   is  r equ i r ed   to  change  the  c h a r a c t e -  

r i s t i c s   of  the  i n t e r m e d i a t e   product   which  c o n s t i t u t e s   the  c o a r s e  

p u l p .  

The  consequence   is  a  s lowing-down  of  the  product ion   r a te   due  to  t h e  

need  to  c o m p l e t e l y   empty  the  p lan t   if  one  of  the  a f o r e s a i d   c h a n g e s  

o c c u r s .  



B a s i c a l l y ,   in  the  said  known  p r o c e s s e s   the  chemimechanical   wood 

pulp  is  p repared   from  p e r e n n i a l   or  annual  p l a n t s ,   or  from  wood 

p roces s ing   was te ,   by  the  f o l l owing   o p e r a t i o n s :  

-  the  wood  f r a g m e n t s ,   commonly  known  and  i n d i c a t e d   h e r e i n a f t e r  

as  " ch ips"   are  f u r t h e r   reduced  in  size  and  are  t r e a t e d   to  form 

a  f i b r o u s   mass  in  which  the  f i b r e s   are  at  l e a s t   p a r t l y   s e p a r a t e d  

from  each  o t h e r ,   and  a  d imens iona l   s e l e c t i o n   is  c a r r i e d   o u t  

with  the  dust  and  f ragments   o u t s i d e   the  a c c e p t a b l e   s ize   r a n g e  

being  removed;  

-  the  chips  t r e a t e d   and  s e l e c t e d   in  t h i s   manner  are  then  washed 

with  wa te r ,   by  which  they  remain  at  l eas t   p a r t l y   i m p r e g n a t e d ;  

-  a f t e r   checking  t h e i r   mo i s tu re   c o n t e n t ,   the  next  o p e r a t i o n   i s  

to  impregnate   them  with  an  aqueous  s o l u t i o n   of  NaOH,  R202  and 

other   r e a g e n t s ,   i n s i d e   a  tank  in to   which  steam  is  a lso  fed,  and 

mechanical   mixing  is  c a r r i e d   out;   a l l   the  neces sa ry   components  

in  th i s   tank  are  p r o p o r t i o n e d   to  the  q u a n t i t y   of  dry  p r o d u c t  

immersed  in  the  t a n k ;  

-  the  product   then  passes   to  one  or  more  ( g e n e r a l l y   two)  m i x i n g  

tanks  connected   in  s e r i e s ,   from  the  l a s t   of  which  the re   b e i n g  

withdrawn  the  pulp  to  undergo  subsequent   r e f i n i n g   and  c o n t i n u a t i o n  

of  the  chemical   b l e a c h i n g   r e a c t i o n .  

The  process   is  d i s c o n t i n u o u s   in  the  sense  that   al l   the  m a t e r i a l ,   i n  

each  p r o c e s s i n g   s t a g e ,   remains  in  i t s   r e s p e c t i v e   tank  as  t he re   i s  

no  t r a n s f e r   between  one  tank  and  another   during  the  v a r i o u s   o p e r a t i o n s .  

According  to  a  known  m o d i f i c a t i o n ,   the  impregna t ion   and  r e f i n i n g  

o p e r a t i o n s   can  be  implemented  in  a  s i n g l e   tank  of  s p e c i a l   c h a r a c t e -  

r i s t i c s ,   but  again  d i s c o n t i n u o u s l y .  

The  m a t e r i a l   ob t a ined   then  passes   to  the  subsequent   r e f i n i n g   s t a g e s .  

The  problem  which  the  p resen t   pa ten t   proposes  to  solve  is  to  make 

the  m a t e r i a l   flow  c o n t i n u o u s ,   and  to  make  i t   p o s s i b l e   to  i n s t a n t a n e -  

ously  vary  the  p rocess   pa ramete r s   wi thout   wai t ing   for  the  p lan t   t o  

be  comple te ly   empt ied ,   and  thus  wi thout   slowing-down  the  p r o d u c t i o n  



r a t e .  

According  to  the  i n v e n t i o n ,   t h i s   is  made  p o s s i b l e   by  c o n n e c t i n g   i n  

s e r i e s   a  c e r t a i n   number  of  i m p r e g n a t i o n   t anks ,   each  of  which  i s  

provided  with  means  for  c o n t r o l l i n g   the  a l lowable   maximum  and  

minimum  l e v e l ,   and  means  for  f eed ing   the  wood  suspens ion   to  any  one 

or  more  of  the  downstream  t a n k s ,   means  also  being  provided  f o r  

r e g e n e r a t i n g   and  r e c y c l i n g   the  l i q u o r   d e r i v i n g   from  d r a i n i n g   t h e  

coarse  pulp  downstream  of  the  l a s t   tank,   from  which  the  pulp  i s  

fed  to  subsequent   r e f i n i n g   and  c o n t i n u a t i o n   of  the  b l e a c h i n g   r e a c t i o n .  

According  to  the  i n v e n t i o n ,   c o n t r o l   means  and  means  for  p r o c e s s i n g  

the  p h y s i c a l   and  chemical   c h a r a c t e r i s t i c s   of  the  p roduc ts   fed  i n t o  

the  p lan t   are  a lso  p rov ided ,   these   means  c o n t r o l l i n g   s u i t a b l e   m u l t i -  

way  va lves   which  r e g u l a t e   t h e i r   flow  through  the  p l a n t ,   said  c o n t r o l  

means  a lso  c o n t r o l l i n g   the  r e g u l a t i o n ,   p r o p o r t i o n i n g ,   r e c y c l i n g   and 

flow  of  the  r e a g e n t s   used  ( d e l i g n i f y i n g   and  b leach ing   a g e n t s ,   o r  

only  d e l i g n i f y i n g   a g e n t s ) .  

According  to  the  p rocess   of  the  i n v e n t i o n ,   the  m a t e r i a l   is  p a s s e d  

from  a  f i r s t   tank  in to   which  the  product   and  r eagen t s   are  c o n t i n u o u s l y  

fed,  to  a  s e r i e s   of  subsequen t   tanks  of  which  at  l e a s t   one  can  be  

kept  s u b s t a n t i a l l y   empty  in  t u r n ,   the  level   of  the  product   s u s p e n s i o n  

presen t   in  each  tank  being  able  to  be  set  e x t e r n a l l y   and  used  a s  

a  bas is   for  r e g u l a t i n g   the  flow  from  one  tank  to  another   and  t h u s  

the  t o t a l   r e a c t i o n   time  of  the  p roduc t ,   i t   also  being  p o s s i b l e   t o  

keep  those  p roduc t s   of  d i f f e r e n t   c h a r a c t e r i s t i c s   which  are  s i m u l -  

t aneous ly   p re sen t   in  the  p lan t   s e p a r a t e   from  each  o ther   by  v i r t u e  

of  said  tank  which  is  kept  s u b s t a n t i a l l y   empty  in  t u r n .  

The  i n v e n t i o n   wi l l   be  more  a p p a r e n t ,   and  i t s   mer i ts   and  c h a r a c t e -  

r i s t i c s   b e t t e r   u n d e r s t o o d ,   from  the  d e t a i l e d   d e s c r i p t i o n   g i v e n  

h e r e i n a f t e r   with  r e f e r e n c e   to  the  f i g u r e s   of  the  accompanying  

drawings ,   which  i l l u s t r a t e   a  p r e f e r r e d   embodiment  t he reo f   u s i n g  

f ive  impregna t ion   tanks  plus  one  tank  for  c o l l e c t i n g   and  m a k i n g - u p  



the  l i q u o r .  

For  space  r e a s o n s ,   the  p lan t   flow  diagram  is  shown  on  th ree   d r a w i n g s ,  

of  which  F igure   2  of  the  second  drawing  is  a  c o n t i n u a t i o n   of  F i g u r e  

1  of  the  f i r s t   drawing,   and  F igure   3  of  the  t h i r d   drawing  is  a 

c o n t i n u a t i o n   of  Figure   2  of  the  second  d r a w i n g .  

The  flow  diagram  shown  on  the  drawings   (F igu re   1)  i n c l u d e s   a  s i l o  

1,  shown  d i a g r a m m a t i c a l l y ,   from  the  base  of  which  two  screw  f e e d e r s  

2  withdraw  the  raw  m a t e r i a l   in  the  form  of  c rushed  p ieces   of  wood, 

commonly  known  as  c h i p s .  

The  screw  f e e d e r s   2  d i s cha rge   the  chips  on  to  conveyor  b e l t s   3 

f eed ing   a  v i b r a t i n g   screen  4  which  s e p a r a t e s   the  dust  and  the  c h i p s  

ly ing   o u t s i d e   the  a c c e p t a b l e   s i ze   r a n g e .  

Downstream  of  the  screen  4,  the  accep ted   chips   are  fed  by  the  c o n v e y o r  
b e l t   5  to  the  pa i r   of  p r o p o r t i o n i n g   screw  f e e d e r s   6  feed ing   the  s i z e  

r e d u c t i o n   un i t   7,  which  conve r t s   the  chips  in to   a  ground  p r o d u c t  

able  to  form  a  wood  suspens ion   in  w a t e r .  

The  s ize   r e d u c t i o n   uni t   7  d i s c h a r g e s   the  m a t e r i a l   on  to  a  R e d l e r  

conveyor  8  which  conveys  i t   to  a  v i b r a t i o n   t a b l e   9  on  which  m o i s t u r e  

sens ing   means  10  ac t ing   by  i n d u c t i o n   are  d i s p o s e d .  

The  product   passes   from  the  v i b r a t i n g   t ab l e   9  to  a  c o n t i n u o u s  

weighing  device   11 .  

The  data  de te rmined   by  the  means  10  and  11  are  t r a n s m i t t e d   in  t h e  

form  of  e l e c t r i c a l   s i g n a l s   to  an  e l e c t r o n i c   p r o c e s s o r   CE  which  i s  

programmed  to  c a l c u l a t e   from  them  the  " a b s o l u t e   dry"  weight  of  t h e  

ground  wood  pass ing   beyond  the  weighing   means .  

The  p roceso r   CE  is  also  programmed  to  c a l c u l a t e   the  q u a n t i t i e s   of  t h e  

v a r i o u s   chemical   products   and  water   r e q u i r e d   for  the  t r e a t m e n t   i n  

accordance   with  the  des i r ed   p e r c e n t a g e s   and  in  accordance   with  t h e  



q u a n t i t y   of  dry  wood  t r e a t e d ,   and  to  t r a n s m i t   c o r r e s p o n d i n g   p u l s e s  

to  the  va r ious   me te r ing   pumps  12A,  12B,  12C  and  12D  which  w i t h d r a w  

the  aqueous  s o l u t i o n s   of  said  p roduc t s   from  the  r e s p e c t i v e   c o n t a i n e r s  

13A,  13B,  13C  and  13D. 

From  the  weighing  means  11,  the  sc reened   and  weighed  p roduc t   is  f e d  

by  a  f u r t h e r   Redler   conveyor  14  to  a  screw  feeder   15  to  which  t h e  

metered  chemical   p roduc t s   withdrawn  from  the  tanks  13A,  13B,  13C 

and  13D  are  a lso  f e d .  

The  screw  feeder   15,  which  is  of  v a r i a b l e   speed,  feeds  the  p r o d u c t  

t o g e t h e r   with  the  metered  aqueous  s o l u t i o n s   to  a  f i r s t   tank  i n d i c a t e d  

by  M. 

Said  tank  M  a lso   r e c e i v e s   the  r e c y c l e d   l i q u i d   or  l i q u o r ,   which  i s  

r e g e n e r a t e d   to  give  i t   the  r e q u i r e d   c h a r a c t e r i s t i c s   and  in  p a r t i c u l a r  

the  same  c h a r a c t e r i s t i c s   as  the  a f o r e s a i d   mixture   of  aqueous  s o l u t i o n s .  

The  recyc led   l i quo r   is  fed  by  the  pipe  16  p a r t l y   into  the  s c r e w  

feeder   15  and  p a r t l y   d i r e c t l y   in to   the  tank  M  through  the  b r a n c h e s  

17  and  18.  

The  tank  M  is  provided  with  s u i t a b l e   mechanica l   mixers  19  and  two 

e l e c t r o n i c   l eve l   s e n s o r s / i n d i c a t o r s   for  maximum  level   20  and  minimum 

level   21  r e s p e c t i v e l y ,   t h e i r   p o s i t i o n s   being  set  by  the  p r o c e s s o r  

CE,  to  which  they  feed  t h e i r   s i g n a l s .  

The  tank  M  comprises   an  o u t l e t   pipe  22  c o n t a i n i n g   a  s h u t - o f f   v a l v e  

23,  and  connected  to  the  s u c t i o n   s ide  of  a  pump  24 .  

The  d e l i v e r y   pipe  25  from  the  pump  24  c o n t a i n s   a  con t ro l   va lve   26 

operated  by  the  p r o c e s s o r   CE  as  d e s c r i b e d   h e r e i n a f t e r .  

Downstream  of  the  valve  26  there   is  a  th ree-way  valve  27  which  c a n  

d i r e c t   the  aqueous  suspens ion   e i t h e r   to  a  four-way  valve  28  or  d i r e c t l y  

to  a  tank  A. 



The  tank  A  is  provided  with  mechanical   mixers  i n d i c a t e d   by  29  and 

with  e l e c t r o n i c   l eve l   s e n s o r s / i n d i c a t o r s   for  maximum  leve l   30  and  

minimum  l eve l   31  r e s p e c t i v e l y ,   t h e i r   p o s i t i o n s   being  set  by  t h e  

p r o c e s s o r   CE  to  which  they  feed  t h e i r   s i g n a l s .  

The  tank  A  comprises   an  o u t l e t   pipe  32  c o n t a i n i n g   a  s h u t - o f f   v a l v e  

33  and  connected  to  the  suc t ion   side  of  a  pump  34.  

The  d e l i v e r y   pipe  35  from  the  pump  34  c o n t a i n s   a  con t ro l   va lve   36 

ope ra t ed   by  the  p rocessor   CE  as  d e s c r i b e d   h e r e i n a f t e r .  

Downstream  of  the  valve  36,  the  pipe  35  leads   in to   the  tank  B. 

The  tank  B  is  provided  with  mechanical   mixers   i n d i c a t e d   by  38  and  

with  e l e c t r o n i c   level   s e n s o r s / i n d i c a t o r s   for  maximum  leve l   39  and  

minimum  leve l   40  r e s p e c t i v e l y ,   t h e i r   p o s i t i o n s   being  set  by  t h e  

p r o c e s s o r   CE  to  which  they  feed  t h e i r   s i g n a l s .  

The  tank  B  comprises   an  o u t l e t   pipe  41  c o n t a i n i n g   a  s h u t - o f f   v a l v e  

42  and  connected   to  the  suc t ion   side  of  a  pump  43 .  

The  d e l i v e r y   pipe  44  from  the  pump  43  c o n t a i n s   a  con t ro l   va lve   45 

ope ra t ed   by  the  p rocesso r   CE  as  de sc r i bed   h e r e i n a f t e r .  

Downstream  of  the  valve  45,  the  pipe  44  leads  to  a  t h ree -way   v a l v e  

46  from  which  the re   branch  a  pipe  47  opening  in to   the  tank  C  and  a  

pipe  48  f eed ing   a  p r o p o r t i o n i n g   device  49  a lso  c o n t r o l l e d   by  CE 

and  from  which  the  m a t e r i a l   is  p a r t l y   r e c y c l e d   through  50  i n to   t h e  

tank  B  and  p a r t l y   fed  through  51  to  a  d r a inage   screw  52,  from  w h i c h  

the  s e p a r a t e d   so l i d   ma te r i a l   p roceeds ,   to  undergo  subsequen t   r e f i n i n g  

and  c o n t i n u a t i o n   of  the  b leach ing   r e a c t i o n ,   and  the  r e s i d u a l   l i q u o r  

flows  in to   the  tank  Z  through  53.  

The  tank  C  is  provided  with  mechanical   mixers  i n d i c a t e d   by  52  and  

with  e l e c t r o n i c   level   s e n s o r s / i n d i c a t o r s   for  maximum  leve l   55  and  

minimum  level   56  r e s p e c t i v e l y ,   t h e i r   p o s i t i o n s  b e i n g   set  by  t h e  



p r o c e s s o r   CE  to  which  they  feed  t h e i r   s i g n a l s .  

The  tank  C  compr ises   an  o u t l e t   pipe  57  c o n t a i n i n g   a  s h u t - o f f   v a l v e  

58  and  connected  to  the  suc t ion   side  of  a  pump  59.  

The  d e l i v e r y   pipe  60  from  the  pump  59  c o n t a i n s   a  c o n t r o l   valve  61 

ope ra t ed   by  the  p r o c e s s o r   CE  as  de sc r i bed   h e r e i n a f t e r .  

Downstream  of  the  valve  61,  the  pipe  60  leads  to  a  t h ree -way   v a l v e  

62  from  which  t h e r e   branch  a  pipe  63  opening  in to   the  tank  D  and  a 

pipe  64  feed ing   a  p r o p o r t i o n i n g   device  65  also  c o n t r o l l e d   by  CE  and 

from  which  the  m a t e r i a l   is  p a r t l y   r ecyc l ed   through  66  in to   the  t a n k  

C  and  p a r t l y   fed  to  the  pipe  51 .  

The  tank  D  is  p rov ided   with  mechanical   mixers  i n d i c a t e d   by  67  and 

with  e l e c t r o n i c   l eve l   s e n s o r s / i n d i c a t o r s   for  maximum  l eve l   68  and 

minimum  level   69  r e s p e c t i v e l y ,   t h e i r   p o s i t i o n s   being  set   by  t h e  

p r o c e s s o r   CE  to  which  they  feed  t h e i r   s i g n a l s .  

The  tank  D  compr ises   an  o u t l e t   pipe  70  c o n t a i n i n g   a  s h u t - o f f   v a l v e  

71  and  connected  to  the  suc t ion   side  of  a  pump  72.  

The  d e l i v e r y   pipe  73  from  the  pump  72  con t a in s   a  c o n t r o l   valve  74 

ope ra t ed   by  the  p r o c e s s o r   CE  as  de sc r ibed   h e r e i n a f t e r .  

Downstream  of  the  va lve   74  t h e  p i p e   73  leads  to  a  p r o p o r t i o n i n g  

device   75  also  c o n t r o l l e d   by  CE  and  from  which  the  m a t e r i a l   i s  

p a r t l y   r ecyc l ed   through  76  into  the  tank  D  and  p a r t l y   fed  to  t h e  

pipe  51 .  

The  tank  Z,  to  which  the  l i quor   t r i c k l i n g   from  the  d r a inage   s c r e w  

52  f lows,   is  p rovided   with  means  77  for  ana ly s ing   said  l i q u o r   w h i c h  

feed  t h e i r   data  to  the  p rocesso r   CE, which  c o n t r o l s   the  m e t e r i n g  

pumps  12A,  12B,  12C  and  12D  so  tha t   they  feed  the  r e a g e n t s   p r o p e r l y  

p r o p o r t i o n e d   to  make-up  the  s o l u t i o n   c h a r a c t e r i s t i c s   to  the  r e q u i r e d  

v a l u e s .  



The  make-up  r e a g e n t s   flow  to  the  tank  Z  through  the  pipe  78  which  

is  provided  with  a  s h u t - o f f   valve  79 .  

The  tank  Z  is  also  provided  with  e l e c t r o n i c   t empera tu re   s e n s i n g /  

i n d i c a t i n g   means  80  which  feed  data  to  the  p rocesso r   CE  for  c o n t r o l l i n g  

the  steam  feed  through  the  valve  81  in  order   to  main ta in   the  r e q u i r e d  

t empera tu re   in  Z. 

Two  pumps  82  and  83  are  connected  to  the  bottom  of  the  tank  Z.  The 

pump  82,  namely  the  wash  pump,  feeds  a  pipe  84  from  which  pipes  8 5 ,  

86,  87,  88  and  89  branch  and  are  connected  r e s p e c t i v e l y   to  t h e  

s u c t i o n   side  of  the  pumps  2 4 ,  3 4 ,   43,  59  and  72  by  way  of  the  s h u t -  

off  va lves   90,  91,  92,  93  and  94 .  

The  pump  83,  namely  the  r e c y c l i n g   pump,  feeds  the  l iquor   through  a  

c o n t r o l   valve  95  and  through  the  pipe  16  to  the  tank  M  and  to  t h e  

screw  feeder   15.  

The  level   i n d i c a t o r s   20  and  21  feed  t h e i r   s i g n a l s   to  the  p r o c e s s o r  

CE,  th i s   l a t t e r   c o n t r o l l i n g   the  o p e r a t i o n   of  the  valve  95  and  o f  

the  screw  feeder   15 .  

Three  pipes  96,  97  and  98  branch  from  the  four-way  valve  28  and  a r e  

connected  to  the  tanks   B,  C  and  D  r e s p e c t i v e l y .  

The  p lant   h e r e t o f o r e   de sc r ibed   can  ope ra t e   con t inuous ly   in  t h e  

fo l lowing   manner .  

The  tank  M  r e c e i v e s   from  the  screw  feeder   15  the  m a t e r i a l   in  t h e  

form  of  wetted  chips  t o g e t h e r   with  the  r e q u i r e d   reagent   s o l u t i o n  

determined  in  accordance   with  the  " a b s o l u t e   dry"  weight  of  t h e  

fed  m a t e r i a l .  

The  reagent   s o l u t i o n   is  p a r t l y   r ecyc l ed   from  the  tank  Z  and  p a r t l y  

withdrawn  from  the  tanks  13A,  13B,  13C  and  13D  as  a  r e s u l t   of  t h e  

i n s t a n t a n e o u s   commands  of  the  p r o c e s s o r   CE  which  r ece ives   data  f r o m  



the  weighing  means  11,  from  the  moi s tu re   sens ing   means  10  and  from 

the  means  77  provided  in  the  tank  Z. 

When  the  l eve l   in  the  tank  M  has  reached  the  r e q u i r e d   level   set  by 

the  o p e r a t o r ,   the  pump  24  t o g e t h e r   with  i t s   valve  un i t s   s t a r t s   t o  

opera te   under  the  con t ro l   of  the  p r o c e s s o r   CE  and  feed  m a t e r i a l   t o  

the  tank  A,  from  which  in  the  same  manner  the  m a t e r i a l   passes   to  t h e  

tanks  B,  C  and  D  by  the  s u c c e s s i v e   o p e r a t i o n   of  the  pumps  34,  43 

and  59  and  t h e i r   valve  means .  

The  level   in  each  tank  is  t r a n s m i t t e d   to  the  p r o c e s s o r   CE  wh ich  

c o n t r o l s   the  o p e r a t i o n   of  the  d i s c h a r g e   pump  of  the  upstream  t a n k .  

The  m a t e r i a l   is  withdrawn  from  the  tank  D  by  the  pump  72  and  p a r t l y  

fed  to  the  subsequent   p rocesses   and  p a r t l y   r e c y c l e d   to  the  tank  D 

by  the  p r o p o r t i o n i n g   device  7 5 .  

The  fact   t ha t   the  l eve l s   in  the  i n d i v i d u a l   tanks  are  r e g u l a t e d   means 

in  p r a c t i c e   t h a t ,   once  the  p rocess   is  p r o p e r l y   o p e r a t i n g ,   the  t o t a l  

r e s i d e n c e   time  of  the  m a t e r i a l   in  the  tanks  can  be  se t ,   and  t h e  

r eagen t s   undergo  cont inuous   feed  in  the  c o r r e c t   r equ i r ed   q u a n t i t i e s .  

The  th ree-way  va lves   46  and  62  are  set  to  feed  the  pipes  47  and  63.  

If  i t   is  r e q u i r e d   to  modify  the  p roduc t   c h a r a c t e r i s t i c s   on  t e r m i n a t i o n  

of  i m p r e g n a t i o n ,   ie  the  c h a r a c t e r i s t i c s   of  the  coarse   pulp  l e a v i n g  

the  feed  screw  52,  the  procedure   is  as  f o l l o w s :  

a)  the  s u s p e n s i o n   feed  to  the  tank  M  is  reduced  by  a d j u s t i n g   i t s  

level   i n d i c a t o r s   which  by  way  of  the  p r o c e s s o r   CE  c o n t r o l   t h e  

upstream  feed  dev ices ,   u n t i l   i t   is  p r a c t i c a l l y   empty 

b)  at  t h i s   point   the  pump  24  s tops   and  the  tank  M  begins  to  be  

fed  with  the  new  suspens ion   having  the  r equ i r ed   d i f f e r e n t  

c h a r a c t e r i s t i c s ;   at  the  same  time  the  level   in  tank  A  f a l l s  

as  a l l   the  other   pumps  are  in  o p e r a t i o n ;   in  p r a c t i c e ,   i f  

between  the  maximum  and  minimum  l e v e l s   there   is  a  c a p a c i t y  

equal  to  one  half   of  a  tank,   the  system  is  r e g u l a t e d   such  t h a t  



when  the  tank  M  is  empty,  the  tank  A  is  half   f u l l  

c)  when  the  tank  A  is  empty,  and  thus  the  tank  M  is  half   f u l l ,  

the  pump  34  s tops   for  the  time  necessa ry   to  comple te ly   f i l l   t h e  

.tank  M  and  to  ha l f   empty  the  tank  B 

d)  the  p recedure   is  r e p e a t e d   un t i l   the  tanks  B,  C  and  D  a r e  

complete ly   emptied  in  s u c c e s s i o n ,   and  at  t h i s   point   only  t h e  

new  f i b r e   s u s p e n s i o n   with  the  r equ i r ed   d i f f e r e n t   c h a r a c t e r i s t i c s  

is  p resen t   in  the  p lan t   without   the  cycle  having  had  to  be 

i n t e r r u p t e d ,   and  in  p a r t i c u l a r   wi thout   the  two  types  of  s u s p e n -  

sion  having  come  in to   con tac t   with  each  o t h e r .  

It  should  be  noted  tha t   the  e n t i r e   procedure   is  c o n t r o l l e d   by  t h e  

processor   CE  which  on  the  bas i s   of  the  data  which  i t   r e c e i v e s   f rom 

the  descr ibed   means  is  able  to  con t ro l   the  p rocess   pa ramete r s   to  t h e  

required  va lues   for  the  e n t i r e   process   d u r a t i o n .  

Besides  o p e r a t i n g   in  the  a f o r e s a i d   manner,  the  d e s c r i b e d   p lan t   c a n ,  
if  r e q u i r e d ,   o p e r a t e   in  accordance   with  a  cycle  in  which  the  t a n k s  

B,  C  and  D  are  a l t e r n a t e l y   f i l l e d ,   while  the  tank  A  remains  i n a c t i v e .  

With  th is   second  method  of  o p e r a t i o n ,   which  is  conven ien t   when  l o n g  

and  p rec i se   r e s i d e n c e   times  for  the  wood  suspens ion   in  the  tanks  a r e  

r equ i red ,   the  va lve   27  is  r o t a t e d   so  as  to  feed  the  valve  28,  wh ich  

f i l l s   the  tanks  B,  C  and  D  in  s u c c e s s i o n .  

The  valves  46  and  62  are  set  in  th is   case  to  feed  the  pipes  48  and 

64. 

The  throughput   of  the  pumps  and  of  the  r e l a t i v e   valves   is  a d j u s t e d  

so  that  when  the  tanks  C  is  f u l l ,   the  r e s i d e n c e   time  r e q u i r e d   f o r  

the  product  in  the  tank  B  is  c o m p l e t e .  

At  th is   po in t ,   while  f i l l i n g   the  tank  D,  the  tank  B  begins  to  empty 

by  the  e f f e c t   of  i t s   pump  43  and  the  r e l a t i v e   v a l v e s ,   the  p r o d u c t  

being  d i scha rged   to  the  screw  52  through  the  p r o p o r t i o n i n g   d e v i c e  

49  and  pipe  51,  and  p a r t i a l l y   recycled   through  50 .  



The  procedure   is  r epea ted   un t i l   the  tanks  B,  C  and  D  are  c o m p l e t e l y  

emptied  in  s u c c e s s i o n ,   and  any  r equ i red   m o d i f i c a t i o n s   to  the  p r o c e s s  

parameters   can  be  made  when  at  l e a s t   one  of  said  three   tanks  i s  

comple te ly   empty .  

The  valves   90,  91,  92,  93  and  94  are  opened  a f t e r   emptying  the  t a n k s  

A,  B,  C  or  D,  in  order   to  wash  the  pipes  and  prevent   the  f o r m a t i o n  

of  b l o c k a g e s .  



1.  An  a p p a r a t u s   for  producing  chemimechanical   wood  pulp  i m p r e g -  

nated  with  chemical   d e l i g n i f y i n g   and  b l each ing   or  only  d e l i g n i f y i n g  

agents ,   c h a r a c t e r i s e d   by  compr i s ing ,   downstream  of  s u i t a b l e   c r u s h i n g  

and  g r i nd ing   means  for  the  wooden  p i e c e s ,   the  fo l lowing   d e v i c e s :  

-  tanks  c o n t a i n i n g   the  v a r i o u s   r eagen t s   in  aqueous  s o l u t i o n   and  

each  provided  with  a  me te r ing   pump; 

-  a  me te r ing   screw  feeder   for  said  p i e c e s ,   and  with  which  t h e r e  

are  a s s o c i a t e d  

-  means  for  measur ing   the  moi s tu re   content   and 

-  con t inuous   weighing  means  from  which  a  con t inuous   s t ream  o f  

said  ground  wooden  p ieces   flows  t o  

-  a  f i r s t   tank  p rovided   with  a  mechanical   mixer,   a d j u s t a b l e   e l e c t r o n i c  

maximum  and  minimum  leve l   i n d i c a t o r s   and  a  d i s c h a r g e   pump,  by 

which  the  m a t e r i a l   is  fed  s e l e c t i v e l y ,   through  a  flow  c o n t r o l  

v a l v e ,  

-  to  a  p l u r a l i t y   of  tanks  connected  in  s e r i e s   and  each  p r o v i d e d  

with  a d j u s t a b l e   e l e c t r o n i c   maximum  and  minimum  leve l   i n d i c a t o r s ,  

a  mechanica l   mixer  and  a  d i s cha rge   pump  which  feeds  the  d o w n s t r e a m  

tank  by  way  of  a  flow  con t ro l   v a l v e ;  

-  at  l e a s t   the  l a s t   of  the  tanks  of  said  p l u r a l i t y   of  tanks  b e i n g  

p rov ided ,   downstream  of  the  r e s p e c t i v e   d i s c h a r g e   pump,  with  a  

r o t a r y   p r o p o r t i o n i n g   device   which  feeds  part   of  the  a q u e o u s  

suspens ion   to  d ra inage   means  feeding  the  dra ined  coarse   p u l p  

to  the  subsequen t   r e f i n i n g   p r o c e s s e s ,   and  r e c y c l e s   the  r e m a i n i n g  

par t   of  the  su spens ion   to  said  l a s t   t a n k ;  

-  a  l a s t   tank  which  r e c e i v e s   the  l iquor   from  said  d ra inage   m e a n s ,  

to  r e c y c l e   i t   to  said  f i r s t   tank  a f t e r   r e s t o r i n g   i t s   p h y s i c a l  

and  chemical   c h a r a c t e r i s t i c s ;  

e l e c t r o n i c   means  being  provided  for  r e c e i v i n g   and  p r o c e s s i n g   the  d a t a  

from  said  mo i s tu re   measur ing  means,  from  said  con t inuous   w e i g h i n g  

means  and  from  said  level   i n d i c a t o r s ,   and  for  c o n t r o l l i n g   the  p r o d u c t  

and  reagen t   flows  through  said  t a n k s .  

2.  An  a p p a r a t u s   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  



downstream  of  the  flow  c o n t r o l   valve  conta ined   in  the  d e l i v e r y   p i p e  

from  the  d i s c h a r g e   pump  of  the  f i r s t   tank,  there   are  connec t ed   i n  

s e r i e s   a  t h ree -way   valve  and  a  mult i-way  va lve ,   of  which  the  f o r m e r  

is  a r r anged   to  s e l e c t i v e l y   feed  the  stream  e i t h e r   to  the  m u l t i - w a y  

valve  or  to  the  f i r s t   tank  of  said  p l u r a l i t y   of  t anks ,   and  the  s econd  

is  a r r anged   to  s e l e c t i v e l y   feed  the  stream  in  s u c c e s s i o n   to  each  o f  

the  tanks  of  said  p l u r a l i t y   of  tanks  with  the  excep t ion   of  the  f i r s t .  

3.  An  a p p a r a t u s   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t ha t   a 

th ree -way   va lve   is  con ta ined   in  the  de l i ve ry   pipe  of  the  r e s p e c t i v e  

d i s c h a r g e   pump  between  the  second  and  the  p e n u l t i m a t e   tank  of  s a i d  

p l u r a l i t y   of  tanks  and  s e l e c t i v e l y   feeds  the  s tream  e i t h e r   to  t h e  

next  tank  or  to  a  r o t a r y   p r o p o r t i o n i n g   device  which  i t s e l f   f e e d s  

part   of  the  s t ream  to  said  d ra inage   means  and  r e c y c l e s   the  r e m a i n i n g  

part   to  the  same  t a n k .  

4.  An  a p p a r a t u s   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

said  l a s t   tank  comprises   a  d i s cha rge   pump,  the  d e l i v e r y   pipe  of  which  

comprises   a  flow  con t ro l   valve  and  leads  to  said  f i r s t   t a n k .  

5.  An  a p p a r a t u s   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

said  l a s t   tank  comprises   a  d i s cha rge   pump,  the  d e l i v e r y   pipe  of  which  

has  a  number  of  branches   equal  to  the  number  of  tanks  of  sa id   p l u r a l i t y  

of  tanks  plus  one  branch  for  said  f i r s t   tank,  these   b r anches   l e a d i n g  

to  the  s u c t i o n   pipes  of  the  d i s cha rge   pumps  of  said  f i r s t   tank  and 

of  each  of  the  tanks  o f  s a i d   p l u r a l i t y   of  tanks ,   a  s h u t - o f f   v a l v e  

being  p rov ided   in  each  b r a n c h .  

6.  An  a p p a r a t u s   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

each  of  the  tanks  comprises   a  s h u t - o f f   valve  upstream  of  the  r e s p e c -  
t ive   d i s c h a r g e   pump. 

7.  An  a p p a r a t u s   as  claimed  in  the  preceding  c l a ims ,   c h a r a c t e r i s e d  

in  tha t   the  dr ive   motors  of  the  d i scha rge   pumps  and  m e t e r i n g   pumps,  
the  c o n t r o l   v a l v e s ,   the  s h u t - o f f   va lves ,   the  p r o p o r t i o n i n g   d e v i c e s  

and  the  th ree -way   and  mul t i -way  valves   are  c o n t r o l l e d   by  t h e  



e l e c t r o n i c   p r o c e s s o r ,   which  r e c e i v e s   the  s i g n a l s   from  said  l e v e l  

sens ing ,   m o i s t u r e   measur ing  and  con t inuous   weighing  means .  
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