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55)  Method  for  manufacturing  a  starting  material  suitable  for  further  processing  to  absorbent  products. 

For  the  purpose  of  reducing  energy  consumption  when 
shredding  cellulose  pulp  in  sheet  form  for  the  manufacture 
of  absorbent  products,  and  to  reduce  the  amount  of  material 
consumed,  the  present  invention  proposes  a  method  in 
which  dried  cellulose  pulp  web  is  disintegrated  into  flakes 
already  in  the  cellulose  pulp  mill,  and  the  flakes  subsequent- 
ly  compressed  into  large  units,  for  example  bales,  having  a 
density  of  200-800  kg/m3,  preferably  300-700  kg/m3. 



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

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

m a n u f a c t u r e   of  a b s o r b e n t   p r o d u c t s .   By  p u l p   is  m e a n t  

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

c h e m i c a l ,   c h e m i - m e c h a n i c a l   and  m e c h a n i c a l   p u l p s .  

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

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

p u l p s .   The  i n v e n t i o n   can  t h u s   be  a p p l i e d   to  p r a c t i c a l l y  

a l l   k i n d s   of  w e b - d r i e d   p u l p s .  

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

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

a r e   u s e d   in  l a r g e   q u a n t i t i e s .   The  f i b r e s   a r e   p a c k e d  

s o l i d l y   t o g e t h e r   in  s h e e t   f o r m ,   in  b a l e s   or  r e e l s .   T h e  

s h e e t s   p a c k e d   in  b a l e s   n o r m a l l y   have   a  l e n g t h   f rom  4 0 0  

to  800  mm,  a  w i d t h   of  f rom  300  to  800  mm,  a  g r a m m a g e   o f  

f rom  600  to  900  g / m 2 ,   and  a  d e n s i t y   of  f r o m   700  to  9 0 0  

k g / m   ( b a l e   p u l p ) .   In  p r i n c i p l e ,   r e e l s   c o m p r i s e   e x t r e m e l y  

l o n g   p u l p   s h e e t s   c u t   i n t o   w i d t h s   w h i c h   n o r m a l l y   v a r y  
f rom  100  mm  to  150  mm  ( r e e l   p u l p ) ,   w i t h   a  d e n s i t y   o f  

f rom  600  to  750  k g / m 3 .   I t   is   a l s o   known  in  t he   m a n u f a c t u r e  

of  a b s o r b e n t   p r o d u c t s   to  use   as  t he   s t a r t i n g   m a t e r i a l  

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

i n t o   f l a k e s   ( f l a k e   p u l p ) .   P r i o r   to  b e i n g   d r i e d ,   t h e  

f l a k e s   have   a  d r y   s o l i d s   c o n t e n t   of  a h o u t   50  0.  A f t e r  



d r y i n g   the   f l a k e s   to  a  d ry   s o l i d s   c o n t e n t   of  f rom  85  t o  

92  %,  t h e y   a r e   p r e s s e d   i n t o   d e c i m e t e r - t h i c k   s l a b s ,  

w h i c h   b e c a u s e   the   h e m i c e l l u l o s e   a c t s   as  an  a d h e s i v e   a r e  

e x t r e m e l y   h a r d   and  d i f f i c u l t   to  b r e a k   up.   The  s l a b s  

h a v e   a  d e n s i t y   in  t h e   o r d e r   of  5 5 0 - 8 0 0   k g / m 3 .   The  f l a k e  

p u l p   a l s o   c o n t a i n s   a  l a r g e   amoun t   of  n o d u l e s .   F l a s h -  

d r i e d   s l a b s   a r e   d e l i v e r e d   in  the   fo rm  of  b a l e s   h a v i n g   a  

h e i g h t   w h i c h   v a r i e s   f rom  300  mm  to  1200  mm. 

In  the   m a n u f a c t u r e   of  a b s o r b e n t   p r o d u c t s ,   t h e  

r e e l   p u l p   or  b a l e   p u l p   is  s h r e d d e d   and  d i s i n t e g r a t e d  

i n t o   a  v o l u m i n o u s   f l u f f .   One  p r o b l e m   w i t h   the   d r y  

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

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

to  o b t a i n   a  u n i f o r m   d ry   s o l i d s   c o n t e n t ,   owing   to  t h e  

f a c t   t h a t   the   b a l e s   a r e   made  up  of  r e l a t i v e l y   l a r g e  

s e p a r a t e   u n i t s ,   in  t h e   form  of  s h e e t s   or  s l a b s .   In  t h e  

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

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

demand   a  g i v e n   min imum  p r o d u c t i o n .   C o n s e q u e n t l y ,  

m a n u f a c t u r e r s   of  r e l a t i v e l y   s m a l l   q u a n t i t i e s   of  a b s o r b e n t  

p r o d u c t s   can  s c a r c e l y   u se   b a l e   p u l p ,   b u t   a r e   r e f e r r e d  

to  t he   more  e x p e n s i v e   r e e l   p u l p .   In  a d d i t i o n   to  t h e  

r e q u i r e m e n t   of  a  m in imum  p r o d u c t i o n   f o r   o p t i m a l   use   o f  

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

a r e   u n r e a l i s t i c a l l y   h i g h   in  the   c a s e   of  t h o s e   m a n u -  

f a c t u r e r s   u s i n g   r e l a t i v e l y   s m a l l   q u a n t i t i e s   of  b a l e  

p u l p .  
The  s h r e d d e r s   u s e d   to  s h r e d   r e e l   p u l p   a r e  

s i m p l e r   t h a n   t h o s e   u s e d   to  s h r e d   b a l e   p u l p .   R e e l   p u l p  

f u n c t i o n s   r e l a t i v e l y   s a t i s f a c t o r i l y   f rom  t he   a s p e c t   o f  

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



h o w e v e r ,   is  t h a t   i t   is  c o s t l y   to  p r o d u c e   in  the   p u l p  

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

o r d e r   n o t   to  be  too   h a r d .   R e e l   p u l p   d e m a n d s   a  m a r k e t  

p r i c e   w h i c h   is  a b o u t   $100  p e r   t o n   a b o v e   t h a t   of  b a l e  

p u l p .  

The  a f o r e m e n t i o n e d   p r o b l e m s   a r e   s o l v e d   by  m e a n s  

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

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

p r o d u c t s ,   in  w h i c h   m e t h o d   d r i e d   c e l l u l o s e   p u l p   web  i s  

u s e d   as  b a s i c   m a t e r i a l .   The  m e t h o d   is  c h a r a c t e r i z e d  

by  d i s i n t e g r a t i n g   t he   d r i e d   c e l l u l o s e   p u l p   web  t o  

f l a k e   fo rm  d i r e c t l y   in  t h e   p u l p   m i l l ,   and  by  c o m p r e s -  

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

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

2 0 0 - 8 0 0   k g / m 3 ,   p r e f e r a b l y   3 0 0 - 7 0 0   k g / m 3 .  

T h u s ,   t he   o b t a i n e d   f l a k e s   a re   c o m p r e s s e d   i n t o  

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

b r i n g   them  to  a  form  in  w h i c h   t h e y   can  be  r e a d i l y  

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

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

t he   d r i e d   p u l p   web  to  h a v e   a  d ry   s o l i d s   c o n t e n t   of  a t  

l e a s t   80  %  p r i o r   to  b e i n g   d i s i n t e g r a t e d ,   d i s i n t e g r a t i o n  

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

to  b e i n g   t o r n   at  l e a s t   70  of  t h e   p u l p   is  in  t he   f o r m  

of  p i e c e s   whose   d i a m e t e r ,   or  l e n g t h ,   and  w i d t h   v a r y  
b e t w e e n   2  mm  and  70  mm,  p r e f e r a b l y   b e t w e e n   3  mm  a n d  4 0  

mm.  The  r e m a i n i n g   p a r t s   of   t h e   p u l p   have   s i z e s   l y i n g  

o u t s i d e   t h e s e   r a n g e s .   P r i o r   to  t he   m a n u f a c t u r e   of  t h e  

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

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

p l a n t   in  a  m a n n e r   known  p e r   s e ,   u s i n g   known  a p p a r a t u s e s .  



B e c a u s e   of  t h e   good  d i s i n t e g r a t i n g  p r o p e r t i e s   e x h i b i t e d  

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

t h e   i n v e n t i o n ,   s h r e d d i n g   can  be  e f f e c t e d   much  m o r e  

r e a d i l y   t h a n   w i t h   known  b a l e   p u l p s .  

When  c a r r y i n g   ou t   t he   m e t h o d   a c c o r d i n g   to  t h e  

i n v e n t i o n   i t   has   b e e n   f o u n d   an  a d v a n t a g e   to  cu t   t h e  

d r i e d   c e l l u l o s e   p u l p   web  i n t o   s h e e t s   p r i o r   to  d i s -  

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

s h e e t s   l o o s e l y   on  t o p   of  e ach   o t h e r ,   w h e r e a f t e r   t h e  

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

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

fo rm  l a r g e r   u n i t s .   A l t e r n a t i v e l y ,   t h e   d r i e d   c e l l u l o s e  

p u l p   web  can   be  d i s i n t e g r a t e d   d i r e c t l y   upon   l e a v i n g  

t he   d r y i n g   m a c h i n e   to  f l a k e   f o r m ,   i . e .   w i t h o u t   b e i n g  

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

fo rm  l a r g e r   u n i t s .   T h i s   l a t t e r   a l t e r n a t i v e   is  t o  

a d v a n t a g e   i n s o f a r   as  i t   o b v i a t e s   t h e   n e e d   f o r   s h e e t -  

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

and  c u t t i n g   t h e   s h e e t s .  

C o n s i d e r a b l e   s a v i n g s   in  e n e r g y   a r e   a f f o r d e d   b y  

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

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

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

a c c o r d i n g   to  t h e   i n v e n t i o n   i t   i s ' p o s s i b l e   to  e l i m i n a t e  

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

s a i d   s h e e t s   in  t he   p u l p   m i l l ,   and  i n s t e a d   to  d i r e c t l y  

c o n v e r t   t h e   d r i e d   p u l p   web  i n t o   f l a k e s   by  means  of  a  

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

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

d e n s i t y .   The  g r e a t e r   b u l k   of  t h e   s t a r t i n g   m a t e r i a l  

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

r e d u c t i o n   in  t h e   c o n s u m p t i o n   of  wood  raw  m a t e r i a l s .   T h e  

i n v e n t i o n   a l s o   e n a b l e s   s m a l l   m a n u f a c t u r e r s   of  a b s o r b e n t  



p r o d u c t s   to  t r a n s f e r   to  t he   use   of  l e s s   e x p e n s i v e   p u l p  

as  a  s t a r t i n g   m a t e r i a l ,   and  a l s o   o b v i a t e s   t he   need   f o r  

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

s h r e d d e r s .  

The  i n v e n t i o n   is  i l l u s t r a t e d   in  t he   f o l l o w i n g  

E x a m p l e s   w h i c h   r e p r e s e n t   p r e f e r r e d   e m b o d i m e n t s   and  e a c h  

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

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

E x a m p l e   1 

In  a  s u l p h i t e   m i l l ,   in  w h i c h   t h e r e   was  p r o d u c e d  

a  2 - s t a g e - c o o k e d   f u l l y   b l e a c h e d   s p r u c e   s u l p h i t e   p u l p  

h a v i n g   an  i n t r i n s i c   v i s c o s i t y   of  1100  cm3/g   and  a 

b r i g h t n e s s   of  93  %  ISO,  t h e r e   was  i n s t a l l e d   d o w n s t r e a m  

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

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

s h e e t s   we re   l o o s e l y   s t a c k e d   one  u p o n   t h e   o t h e r   w i t h o u t  

b e i n g   c o m p r e s s e d ,   w h e r e a f t e r   t he   s h e e t s   were   cu t   i n t o  

s t r i p s   by  means   of  t he   g u i l l o t i n e .   The  s t r i p s   had  a  

w i d t h   of  5  cm  and  a  l e n g t h   of  80  cm.  The  dry   s o l i d s  

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

93  0.  The  p u l p   s t r i p s   were   c a r r i e d   on  a  b e l t   c o n v e y o r  

to  a  hammer  m i l l ,   in  w h i c h   the   s t r i p s   were   r e d u c e d   t o  

f l a k e s   h a v i n g   an  a v e r a g e   l e n g t h   of  a b o u t   20  mm  and  a n  

a v e r a g e   w i d t h   of  a b o u t   15  m m .  T h e   p u l p   f l a k e s   w e r e  

p a s s e d   to  a  s l a b   p r e s s   and  t h e n   to  a  b a l e   p r e s s .   I n  

t h i s   t e s t   l a r g e   u n i t s   in  t he   fo rm  of  b a l e s   h a v i n g   a  

w e i g h t   of  180  kg  bone   dry   p u l p   w e r e   p r o d u c e d .   The  b a l e s  

had  s t r a i g h t   s i d e s ,   and  a  h e i g h t   of   47  cm,  a  l e n g t h   o f  

91  cm  and  a  w i d t h   of  65  cm.  T h i s   r e s u l t e d   in  a  b a l e  

d e n s i t y   of  650  kg/m3  f o r   e a c h   b a l e .   A f t e r   b e i n g   c o n -  

d i t i o n e d   f o r   two  w e e k s ,   t he   f l a k e   b a l e s   were   t r a n s p o r t e d  



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

The  b a l e s   had  a  dry   s o l i d s   c o n t e n t   of  9 1 . 5   %.  The  b a l e s  

of  f l a k e s   were   o p e n e d   in  t he   c o n v e r t i n g   p l a n t   a n d  

s h r e d d e d   i n t o   s m a l l   p i e c e s   by  means   of  a  s i m p l e   p e g  
s h r e d d e r .   T h e s e   p i e c e s   w e r e   i d e n t i c a l   in  s i z e   a n d  

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

p u l p   m i l l .   The  p u l p   f l a k e s   we re   c o n v e y e d   in  a  s c r e w  

c o n v e y o r   to  a  d i s c   r e f i n e r   w h e r e   t h e y   w e r e   d e f i b r a t e d  

i n t o   f l u f f .   I t   was  n o t e d   d u r i n g   t h i s   t e s t   t h a t   t h e  

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

f l a k e s   r e a d i l y   d e f i b r a t e d .   I t   was  a l s o   n o t e d   t h a t  

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

l e s s   t h a n   n o r m a l .   D u r i n g   t he   t e s t ,   d i a p e r s   h a v i n g   a  

w e i g h t   of  a b o u t   32  g  w e r e   m a n u f a c t u r e d .   The  d i a p e r  

w e i g h t - s p r e a d   a m o u n t e d   t o  +   1  g,  and  was  f u l l y  

s a t i s f a c t o r y .   The  b u l k   of  t he   p u l p   and  i t s   a b s o r p t i o n  

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

d i a p e r s .   The  r e s u l t s   a r e   g i v e n   in  T a b l e   1  b e l o w .  

In  o r d e r   to  make  a  c o m p a r i s o n   t h e r e   w e r e   t a k e n  

f rom  t h e   m i l l   p u l p   s h e e t s   w h i c h   had  b e e n   s t a c k e d   a n d  

c o m p r e s s e d   to  b a l e   fo rm  in  a  c o n v e n t i o n a l   m a n n e r   a n d  

w h i c h   had  the   same  m e a s u r e m e n t s   as  t h o s e   m m e n t i o n e d  

a b o v e .   The  b a l e s   had  a  w e i g h t   of  190  kg  ( b o n e   d r y )   a n d  

a  d e n s i t y   of  685  k g / m 3 .   The  dry   s o l i d s   c o n t e n t   of  t h e  

p u l p   i m m e d i a t e l y   a f t e r   t h e   web  d r y e r   was  93  %.  A f t e r  

b e i n g   c o n d i t i o n e d   f o r   two  w e e k s ,   t he   d ry   s o l i d s   c o n t e n t  

was  9 2 . 0   %.  The  p u l p   b a l e s   were   t h e n   t r a n s p o r t e d   to  t h e  

c o n v e r t i n g   p l a n t ,   w h e r e   t h e y   were   cu t   i n t o   s t r i p s   on  a  

g u i l l o t i n e .   The  s t r i p s   had  a  w i d t h   of  5  cm  and  a  

l e n g t h   of  80  cm.  The  p u l p   s t r i p s   were   c o n v e y e d   on  a 

b e l t   c o n v e y o r   t o  a   hammer   m i l l ,   w h e r e   t h e y   we re   r e d u c e d  

to  f l a k e s   h a v i n g  a n   a v e r a g e   l e n g t h   of  a b o u t   20  mm  and  a n  

a v e r a g e   w i d t h   of  a b o u t   15  mm.  The  p u l p   f l a k e s   we re   c o n v e y e d  



w i t h   s c r e w   c o n v e y o r s   to  a  d i s c   r e f i n e r ,   w h e r e   t h e y   w e r e  

d e f i b r a t e d .   No  d i f f i c u l t i e s   we re   e x p e r i e n c e d   in  m a n u -  

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

the   e x c e p t i o n   of  c e r t a i n   p r o b l e m s   a r i s i n g   f rom  s t a t i c  

e l e c t r i c i t y .   D u r i n g   the   t e s t ,   d i a p e r s   h a v i n g   a  w e i g h t  

of  a b o u t   32  g  w e r e   m a n u f a c t u r e d .   The  d i a p e r   w e i g h t -  

s p r e a d   w a s  ±   1  g .  
The  b u l k   of  t he   p u l p   and  i t s   a b s o r p t i o n   p r o p e r -  

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

i . e .   j u s t   p r i o r   to  the   d i a p e r   m a n u f a c t u r i n g   s t a g e .   T h e  

r e s u l t s   a r e   g i v e n   in  t h e   T a b l e   b e l o w .   A l l   m e a s u r e m e n t s  

have   b e e n   made  a c c o r d i n g   to  SCAN-C  3 3 : 8 0 .  

As  w i l l   be  s e e n   f rom  t he   T a b l e ,   the   a m o u n t   o f  

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

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

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

p o s i t i v e   e x p l a n a t i o n   can  be  g i v e n   as  to  why  t h i s  

s u r p r i s i n g   r e s u l t   was  o b t a i n e d ,   one  p o s s i b l e   t h e o r y   i s  

t h a t   in  t h e   c a s e   of  f l a k e - c o n t a i n i n g   b a l e   u n i t s   p r o -  
d u c e d   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n   the   f i b r e - t o -  

f i b r e   b o n d s   b e t w e e n   the   f l a k e s   d e v e l o p e d   d u r i n g   s a i d  

s t o r a g e   p e r i o d   a r e   w e a k e r   and  a l s o   s m a l l e r   in  n u m b e r .  

I t   w i l l   a l s o   be  s e e n   f rom  the   T a b l e   t h a t   the   p u l p  



m a n u f a c t u r e d   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   has   a  

h i g h e r   b u l k ,   w h i c h   makes   i t   p o s s i b l e   to  m a n u f a c t u r e  

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

w e i g h t - q u a n t i t y   p u l p ,   i . e .   i t   is   p o s s i b l e  t o   s a v e   p u l p  

and  t h e r e w i t h   wood  s t a r t i n g   m a t e r i a l s .   A n o t h e r   s u r -  

p r i s i n g   and  p o s i t i v e   e f f e c t   is   t h a t   t he   a b s o r p t i o n  

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

l o w e r   n u m b e r   of  f i b r e s   p e r   u n i t   of  v o l u m e .   The  g o o d  

a b s o r p t i o n   r a t e   has   a l s o   b e e n   m a i n t a i n e d .  

E x a m p l e   2 

In  t he   same  m i l l   as  t h a t   r e f e r r e d   to  in  E x a m p l e  

1  t he   s u l p h i t e   p u l p   was  m i x e d   w i t h   25  %  f l a s h   d r i e d  

s p r u c e   g r o u n d w o o d   p u l p   h a v i n g   a  f r e e n e s s   CSF  of  300  m l  

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

of  73  %  ISO.  The  g r o u n d w o o d   p u l p   was  c o n v e r t e d   in   a  

p u l p e r   to  a  s u s p e n s i o n   w i t h   a  p u l p   c o n s i s t e n c y   of  3  0 ,  

w h i c h   was  d i l u t e d   and  c h a r g e d   to  t h e   h e a d   box  of  t h e  

wet   m a c h i n e   s i m u l t a n e o u s l y   w i t h   t he   s u l p h i t e   p u l p ,  

w h e r e a f t e r   t h e   m i x e d   p u l p   was  d r i e d   in  t he   d r y i n g  

s e c t i o n   of  t he   wet   m a c h i n e   to  a  d ry   s o l i d s   c o n t e n t   o f  

93  %.  The  r e s u l t a n t   p u l p   s h e e t s   we re   l o o s e l y   s t a c k e d  

one  upon  t he   o t h e r   w i t h o u t   b e i n g   c o m p r e s s e d ,   and  c u t  

i n t o   s t r i p s   on  a  g u i l l o t i n e ,   t o r n   i n t o   f l a k e s   in  a 

hammer  m i l l   and  p r e s s e d   i n t o   l a r g e   u n i t s   in  t he   f o rm  o f  

b a l e s   h a v i n g   s t r a i g h t   s i d e s   in  t h e   same  m a n n e r   as  i n  

E x a m p l e   1 .  

When  a d m i x i n g   25  %  g r o u n d w o o d   p u l p ,   t he   w e i g h t  

of  t he   b a l e s   d r o p p e d   to  150  kg  bone   dry  p u l p   and  t h e  

mean  d e n s i t y   of  t h e   b a l e s   to  528  kg  /m3.  The  b a l e s   w e r e  

s t o r e d   f o r   c o n d i t i o n i n g   f o r   two  w e e k s ,   to  e q u a l i z e   t h e  

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

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

in  t he   same  m a n n e r   as  t h a t   d e s c r i b e d   in  E x a m p l e   1 .  

S a m p l e s   we re   t a k e n   f o r   m e a s u r i n g   b r i g h t n e s s ,   b u l k ,  



a b s o r p t i o n   p r o p e r t i e s   and  the   a v e r a g e   w e i g h t   of  t h e  

d i a p e r s .   The  r e s u l t s   a r e   s e t   f o r t h   in  T a b l e   2  b e l o w ,  

w h i c h   a l s o   shows  the   t o t a l   e n e r g y   c o n s u m e d   in  t h e  

t e a r i n g   and  d e f i b r a t i n g   o p e r a t i o n s .  

For   c o m p a r i s o n   p u r p o s e s ,   a  t e s t   was  c a r r i e d   o u t  

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

t h e r e   was  u s e d   a  s u l p h i t e   p u l p   s i m i l a r   to  t h a t   p r e v i o u s l y  

u s e d ,   w h i c h   was  m i x e d   w i t h   25  %  of  t he   p e r o x i d e - b l e a c h e d  

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

a  d r y   s o l i d s   c o n t e n t   of  90  %  and  had  the   fo rm  of  b a l e s  

e a c h   c o n t a i n i n g   f i v e   s l a b s ,   e a c h   s l a b   h a v i n g   a  h e i g h t  

of  9  cm.  In  m i x i n g   one  s l a b   of  g r o u n d w o o d   p u l p   w a s  

s t a c k e d   on  each   b a l e   of  s u l p h i t e   p u l p .   The  m i x e d   b a l e  

was  t h e n   c u t   i n t o   s t r i p s   of  5  x  80  cm  in  s i z e   on  t h e  

g u i l l o t i n e   and  c o n v e y e d   on  a  b e l t   c o n v e y o r   to  a  h a m m e r  

m i l l ,   w h e r e   the   s t r i p s   w e r e   r e d u c e d   to  f l a k e s   h a v i n g   a 

a v e r a g e   l e n g t h   of  20  mm  and  an  a v e r a g e   w i d t h   of  15  mm. 

The  f l a k e s   were   c o n v e y e d   w i t h   a  s c r e w   c o n v e y o r   to   a 

d i s c   r e f i n e r ,   w h e r e   t he   f l a k e s   w e r e   d e f i b r a t e d   t o  

f l u f f .  

S a m p l e s   were   t a k e n   and  a n a l y s e d   in  a c c o r d a n c e  

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

T a b l e   2  b e l o w .  



As  w i l l   be  s e e n   f rom  the   T a b l e ,   l e s s   e n e r g y   w a s  

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

w i t h   t h e   u s e   of  s o l e l y   s u l p h i t e   p u l p ,   as  in  E x a m p l e   1 ,  

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

r e s u l t e d   in  a  s u r p r i s i n g l y   low  e n e r g y   c o n s u m p t i o n .   As  

w i l l   a l s o   be  s e e n   f rom  t h e   T a b l e ,   t h e   q u a l i t i e s   of   t h e  

p r o d u c t   p r o d u c e d   by  t he   m e t h o d   a c c o r d i n g   to  t h e   i n v e n t i o n  

were   b e t t e r   t h r o u g h o u t .   The  l o w e r   s p r e a d   in  d i a p e r  

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

The  i n v e n t i o n   is  n o t   r e s t r i c t e d   to  t he   a f o r e -  

d e s c r i b e d   e m b o d i m e n t s .   T h u s ,   s u b s e q u e n t   to  d r y i n g   a n d  

s h r e d d i n g   t h e   p u l p   i t   can  be  m i x e d   w i t h   a n o t h e r   d r i e d  

and  s h r e d d e d   p u l p   of  d i f f e r e n t   q u a l i t y ,   i . e .   s u l p h a t e  

p u l p   or  a  t h e r m o - m e c h a n i c a l   p u l p .   I t   is  a l s o   p o s s i b l e  

w i t h i n   t h e   s c o p e   of  t he   i n v e n t i o n   to  mix  t h e   d r i e d   a n d  

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

E x a m p l e s   of   o t h e r   t y p e s   of  f i b r e   w h i c h   can  be  m i x e d  

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

i n c l u d e   r e c y c l e d   f i b r e s   and  s y n t h e t i c   f i b r e s .  

L a r g e   u n i t s   o t h e r   t h a n   s t r a i g h t - s i d e d   b a l e s   c a n  

a l s o   be  u s e d   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n .   T h u s ,   i t  

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

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

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

p a c k a g e s   to  t h e   d e n s i t y   d e s i r e d .  

E x a m p l e   3 

In  a  s u l p h i t e   m i l l ,   in  w h i c h   t h e r e   was  p r o d u c e d  

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

h a v i n g   an  i n t r i n s i c   v i s c o s i t y   of  1100  cm3/g   and  a  

b r i g h t n e s s   of  93  %  ISO,  a  d e f i b r a t i n g   means   was  i n -  

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

g r a t i n g   t h e   p u l p   web.  The  d e f i b r a t i n g   means   c o m p r i s e d   a 

r o t a t a b l e   r o l l e r   p r o v i d e d   w i t h   s h a r p   p y r a m i d a l   s p i k e s .  

The  d e f i b r a t i n g   means   is  u s u a l l y   c a l l e d   a  s p i k e d   r o l l e r  

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

p r i o r   to   f l a s h   d r y i n g   the   same  in  a  c o n v e n t i o n a l   m a n n e r .  



The  d r y   s o l i d s   c o n t e n t   of  t he   p u l p   d u r i n g   t h e  

d i s i n t e g r a t i n g   o p e r a t i o n   was  9 3 . 5   %,  and  f l a k e s   w e r e  

o b t a i n e d   h a v i n g   an  a v e r a g e   w i d t h   of  a b o u t   15  mm  and  a n  

a v e r a g e   l e n g t h   of  a b o u t   20  mm.  The  p u l p   f l a k e s   w e r e  

c h a r g e d   to  a  s l a b   p r e s s   and  t h e n   to  a  b a l e  p r e s s .  

D u r i n g   the   t e s t ,   l a r g e   u n i t s   in  the   fo rm  of  s t r a i g h t -  

s i d e d   b a l e s . h a v i n g   a  w e i g h t   of  180  kg  bone   d ry   p u l p  

were   p r o d u c e d .   The  b a l e s   were   47  cm  in  h e i g h t ,   91  cm  i n  

l e n g t h   and  65  cm  in  w i d t h .   Th i s   gave  e a c h   b a l e   a 

d e n s i t y   of  650  k g / m 3 .   A f t e r   b e i n g   c o n d i t i o n e d   f o r   t w o  

w e e k s ,   the   f l a k e   b a l e s   were   t r a n s p o r t e d   to  a  c o n v e r t i n g  

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

had  a  d ry   s o l i d s   c o n t e n t   of  91 .5   %.  The  b a l e s   c o n t a i n i n g  

s a i d   f l a k e s   w e r e   o p e n e d   in  the   p l a n t   and  t o r n   i n t o  

s m a l l   p i e c e s   by  means   of  a  s i m p l e   peg  s h r e d d e r .   T h e  

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

the   f l a k e s   o b t a i n e d   p r i o r   to  b a l i n g   in  t h e   p u l p   m i l l .  

The  p u l p   f l a k e s   we re   c o n v e y e d   in  a  s c r e w   c o n v e y o r   to  a 

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

f o rm .   I t   c o u l d   be  n o t e d   d u r i n g   the   t e s t   t h a t   t h e   p u l p  

b a l e s   were   r e a d i l y   t o r n   a p a r t   and  t h a t   t he   p u l p   f l a k e s  

were   r e a d i l y   d e f i b r a t e d .   I t   was  a l s o   n o t e d   t h a t  

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

l e s s   t h a n   n o r m a l .   D i a p e r s   w e i g h i n g   a b o u t   32  g  w e r e  

m a n u f a c t u r e d   d u r i n g   the   t e s t .   The  s p r e a d   in  d i a p e r  

w e i g h t   w a s  +   1  g,  and  was  f u l l y   s a t i s f a c t o r y .   The  b u l k  

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

p r i o r   to  p r o d u c i n g   t he   d i a p e r s .   The  r e s u l t   is   g i v e n   i n  

T a b l e   3  b e l o w .  

To  e n a b l e   c o m p a r i s o n s   to  be  made ,   p u l p   s h e e t s  

were   t a k e n   f rom  t he   m i l l   and  s t a c k e d   and  c o m p r e s s e d   i n  

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

m e n t i o n e d   m e a s u r e m e n t s .   The  b a l e s   w e i g h e d   190  kg  ( b o n e  

d r y )   and  t h e i r   d e n s i t y   was  685  k g / m 3 .   The  dry   s o l i d s  

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

93  0.  A f t e r   b e i n g   c o n d i t i o n e d   f o r   two  w e e k s ,  



t he   d ry   s o l i d s   c o n t e n t   was  9 2 . 0   %.  The  p u l p   b a l e s   w e r e  

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

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

a  w i d t h   of   5  cm  and  a  l e n g t h   of  80  cm.  The  p u l p   s t r i p s  

were   f e d   on  a  b e l t   c o n v e y o r   to  a  hammer   m i l l ,   w h e r e  

t h e y   w e r e   r e d u c e d   to  f l a k e s   h a v i n g   an  a v e r a g e   l e n g t h   o f  

a b o u t   20  mm  and  an  a v e r a g e   w i d t h   of  a b o u t   15  mm.  T h e  

p u l p   f l a k e s   w e r e   c o n v e y e d   in   a  s c r e w   c o n v e y o r   to  a  d i s c  

r e f i n e r ,   w h e r e   t h e   f l a k e s   we re   d e f i b r a t e d   to  f l u f f .   No 

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

f rom  t h e   d e f i b r a t e d   p u l p ,   w i t h   t h e   e x c e p t i o n   of  c e r t a i n  

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

d u r i n g   t h e   t e s t   w e i g h e d   a b o u t   32  g.  The  d i a p e r   w e i g h t  

s p r e a d   w a s  ±   1  g .  
The  b u l k   and  a b s o r p t i o n   p r o p e r t i e s   of  t h e   p u l p  

were   c h e c k e d   i m m e d i a t e l y   a f t e r   d e f i b r a t i o n ,   i . e .   j u s t  

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

g i v e n   in  t h e   T a b l e   b e l o w .   A l l   m e a s u r e m e n t s   have   b e e n  

made  in  a c c o r d a n c e   w i t h   SCAN-C  3 3 : 8 0 .  

As  w i l l   be  s e e n   f rom  t h e   T a b l e ,   t h e   e n e r g y  
c o n s u m e d   is   l o w e r   t h a n   t h a t   c o n s u m e d   when  s h r e d d i n g   a n d  

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

even   when  t h e   p u l p   web  is   s h r e d d e d   by  means   of  a  s p i k e d  

r o l l e r .   In  a d d i t i o n ,   t h e r e   i s   o b t a i n e d   a  b e t t e r   e n d  

p r o d u c t .  



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

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

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

p u l p   web  is   u s e d   as  b a s i c   m a t e r i a l ,   c h a r a c t e r i z e d   b y  

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

d i r e c t l y   in  t h e   p u l p   m i l l ;   and  by  c o m p r e s s i n g   t h e  

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

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

2 0 0 - 8 0 0   k g / m 3 ,   p r e f e r a b l y   3 0 0 - 7 0 0   k g / m 3 .  

2.  A  m e t h o d   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   b y  

d i s i n t e g r a t i n g   at   l e a s t   70%  of  t h e   d r i e d   p u l p   w e b  

i n t o   p i e c e s   ( f l a k e s )   h a v i n g   an  a v e r a g e   w i d t h / l e n g t h  

or  a v e r a g e   d i a m e t e r   of  2 -70   mm,  p r e f e r a b l y   3 -40   mm. 

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

in  t h a t   t h e   d r i e d   p u l p   web  has  a  d r y   s o l i d s   c o n t e n t  

of  at  l e a s t   80%  when  l e a v i n g   t h e   d r y i n g   m a c h i n e .  

4.  A  m e t h o d   a c c o r d i n g   to  C l a i m s   1 - 3 ,   c h a r a c t e r i z e d  

b y  c u t t i n g   t h e   d r i e d   p u l p   web  l e a v i n g   the   d r y i n g  

m a c h i n e   i n t o   s h e e t s ;   s t a c k i n g   the   s h e e t s   l o o s e l y   o n e  

upon  t he   o t h e r ;   c u t t i n g   the   s t a c k   of  s h e e t s   i n t o   s t r i p s ;  

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

s a i d   f l a k e s   to  form  l a r g e   u n i t s .  

5.  A  m e t h o d   a c c o r d i n g   to  C l a i m s   1 - 3 ,   c h a r a c t e r i z e d  

by_  d i s i n t e g r a t i n g   the   d r i e d   p u l p   web  i n t o   f l a k e s  

i m m e d i a t e l y   upon   l e a v i n g   the   d r y i n g   m a c h i n e ,   a n d  

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



6.  A  m e t h o d   a c c o r d i n g   to  C l a i m s   1 - 5 ,   c h a r a c t e r i z e d  

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

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

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

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

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

t h e   m e t h o d   of  any  of  c l a i m s   1-6  f o r   t h e   p r o d u c t i o n   o f  

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