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@  Multl  peroxide  stage  mechanical  pulp  bleaching. 

  Bleaching  of  a  mechanical  pulp,  such  as chemimechan- 
ical  pulp  (CMP),  chemithermomechanical  pulp  (CTMP),  and 
the  like,  achieves  high  brightness.  A  lignocellulose  mechani- 
cal  pulp  is  subjected  to  two  different  peroxide  (P)  stages  (12, 
18),  and  a  hydrosulfite  (dithionite)  (T)  stage  (20).  A  P-P-T 
sequence  is  preferred  (although  a  P-T-P  sequence  also 
produces  good  results).  Bleaching  is  typically  accomplished 
in  all  stages  at  a  consistency  of  between  about  8-30%.  Be- 
tween  the  peroxide  stages,  the  pulp  is  preferably  pressed 
(19).  Between  a  peroxide  stage  and  a  subsequent  hydrosul- 
fite  stage  the  pulp  is  preferably  pressed  (19'),  and  the  pH 
reduced  to  between  about  5.5-6.0  when  diluting  with  SO2 
water  (26).  The  P-P-T  bleaching  sequence  results  in  pulp  with 
unexpectedly  high  brightness,  brightness  levels  of  about 
83%  ISO,  and  greater,  being  possible. 



BACKGROUND  AND  SUMMARY  OF  THE  INVENTION 

T y p i c a l   c o n v e n t i o n a l   b l e a c h i n g   s e q u e n c e s  
f o r   t he   b l e a c h i n g   of  m e c h a n i c a l   p u l p s ,   s u c h   a s  
m e c h a n i c a l   p u l p ,   c h e m i m e c h a n i c a l   p u l p   ( C M P ) ,  

t h e r m o m e c h a n i c a l   p u l p   (TMP)  and  c h e m i t h e r m o -  

m e c h a n i c a l   p u l p   (CTMP)  c o m p r i s e   p e r o x i d e   ( P ) ,  

h y d r o s u l f i t e   ( T ) ,   or  P-T  s e q u e n c e s .  
C o n v e n t i o n a l   p e r o x i d e   b l e a c h i n g ,   w i t h  

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

a c c o m p l i s h e d   a t   a  c o n s i s t e n c y   of  a b o u t   1 2 - 3 0 % .  

S i n g l e   s t a g e   p e r o x i d e   t r e a t m e n t   i s   m o s t   c o m m o n .  

H o w e v e r   i t   has   b e e n   known  to  use   two  s t a g e   p e r o x i d e  

b l e a c h i n g   ( P - P )   f o r   m e d i u m   b r i g h t n e s s   m e c h a n i c a l  

p u l p s ,   t h a t   i s   h a v i n g   a  b r i g h t n e s s   of  a b o u t   7 5 - 8 0 %  

I S O .  

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

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

s t a g e .   H o w e v e r   i t   ha s   b e e n   known  to  u s e   a  P - T  

b l e a c h i n g   s e q u e n c e ,   w h i c h   g i v e s   b r i g h t n e s s   in  t h e  

r a n g e   of  a b o u t   74-78%  ISO.   In  a  P-T  s e q u e n c e ,   t h e  

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

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

i n c r e a s e d   in  o r d e r   to   b o o s t   f i n a l   b r i g h t n e s s .  

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

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

t r e a t m e n t   i s   s p l i t   i n t o   two ,   or  m o r e ,   s t a g e s ,   t h e   T 

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

on  t h e   o r d e r   of  2-4  ISO  u n i t s .   In  a  t y p i c a l   P - T  

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

s t a g e   i s   v e r y   s m a l l   ( l e s s   t h a n   2  ISO  u n i t s )   a t   t h e  

80+  ISO  l e v e l .  



A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  

is   p r o v i d e d   a  m e t h o d   of  o b t a i n i n g   h i g h   b r i g h t n e s s  

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

s u b j e c t i n g   a  m e c h a n i c a l   l i g n o c e l l u l o s e   p u l p   to   a  
f i r s t   p e r o x i d e   b l e a c h i n g ;   (b)  s u b j e c t i n g   t h e  

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

s e q u e n c e ;   and  (c)  s u b j e c t i n g   t h e   m e c h a n i c a l   p u l p   t o  

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

p e r o x i d e   s t a g e s   may  be  p r o v i d e d ,   and  t h e   s t e p s   ( a ) -  

(c)  p r e f e r a b l y   p r a c t i c e d   s e q u e n t i a l l y .   P r e f e r a b l y  

t he   p u l p   is   p r e s s e d   b e t w e e n   the   s t a g e s   to  p a r t i a l l y  

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

l i q u o r   ( f i l t r a t e )   i s   n o r m a l l y   r e u s e d   f o r   d i l u t i o n   i n  

p r e c e e d i n g   s t a g e s ,   or  f o r   c h e m i c a l   r e c o v e r y .   D u r i n g  

the   p r a c t i c e   of  a l l   of  s t e p s   ( a ) - ( c ) ,   t h e   p u l p  

m a i n t a i n s   a  c o n s i s t e n c y   of  b e t w e e n   a b o u t   8 - 5 0 % ,  

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

( e . g .   to  b e t w e e n   8 - 1 5 % ) .   D u r i n g   e a c h   a c t u a l  

b l e a c h i n g   s t a g e   t he   c o n s i s t e n c y   i s   b e t w e e n   a b o u t   8 -  

30%.  

The  i n v e n t i o n   a l s o   r e l a t e s   to   a  m e c h a n i c a l  

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

p r a c t i c e   of  s t e p s   (a)   t h r o u g h   ( c ) .   A c c o r d i n g   to   t h e  

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

b r i g h t n e s s   of  a b o u t   83%  ISO  (or   g r e a t e r ) .  

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

p u l p .   T h i s   and  o t h e r   o b j e c t s   of  t h e   i n v e n t i o n   w i l l  

become   c l e a r   f rom  a  d e s c r i p t i o n   of  t h e   d e t a i l e d  

d e s c r i p t i o n  o f   t h e   i n v e n t i o n ,   and  f rom  t h e   a p p e n d e d  

c l a i m s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

t he   s t e p s   in  t he   p r a c t i c e   of  an  e x e m p l a r y   m e t h o d  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  2  i s   a  s c h e m a t i c   i n d i c a t i n g   a  

p r e f e r r e d   m o d i f i c a t i o n   of  t h e   m e t h o d   of  FIGURE  1 ;  

FIGURE  3  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   o f  

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

of  t he   p e r o x i d e   s t a g e s   in  t h e   m e t h o d   of  FIGURE  1 ;  

FIGURE  4  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   o f  

e x e m p l a r y   e q u i p m e n t   u t i l i z a b l e   in  t h e   p r a c t i c e   o f  

t h e   h y d r o s u l f i t e   b l e a c h i n g   s t a g e   of  FIGURE  1;  a n d  

FIGURE  5  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  

m o d i f i c a t i o n   of  t h e   m e t h o d   of  FIGURE  1  w h e r e i n   t he   T 

s t a g e   i s   b e t w e e n   two  P  s t a g e s .  

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

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

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

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

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

e n c o m p a s s   c o n v e n t i o n a l   m e c h a n i c a l   p u l p s ,   s u c h   a s  

g r o u n d   wood  and  r e f i n e r   p u l p s ,   e . g .   CMP,  CTMP,  a n d  

TMP.  FIGURE  1  i l l u s t r a t e s   t h e   p r o d u c t i o n   of  a  

m e c h a n i c a l   p u l p   in   a  t y p i c a l   m e c h a n i c a l   p u l p i n g  

p r o c e s s   s t a t i o n   10,   w h i c h   i n c l u d e s   t h e   u se   o f  

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

d e s i r e d .  



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

p r o d u c e d   in  s t a t i o n   10,   i t   is   s u b j e c t e d   to  a  f i r s t  

s o d i u m   or  h y d r o g e n   p e r o x i d e   b l e a c h i n g   P1,  a s  

i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   12  in  FIGURE  1 .  

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

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

p u l p s   ( e . g .   4 5 - 9 0 ° C ,   1 5 - 2 4 0   m i n u t e s )   A  t y p i c a l   f o r m  

s u c h   e q u i p m e n t   can  t a k e   i s   i l l u s t r a t e d   s c h e m a t i c a l l y  

in  FIGURE  3  w h e r e i n   t h e   p u l p   is  f ed   to  a  m i x e r   1 4 ,  

the   p e r o x i d e ,   s o d i u m   h y d r o x i d e ,   and  b u f f e r i n g   a n d  

s t a b i l i z i n g   a g e n t s   or  t h e   l i k e   ( s u c h   as  s o d i u m  

s i l i c a t e   and  MgS04)  a r e   a d d e d .   I f   d e s i r e d   a f t e r  

m i x i n g   in  m i x e r   14,   t h e   c o n s i s t e n c y   of  t h e   p u l p   may  
be  i n c r e a s e d   in  s c r e w   p r e s s   15,  and  u l t i m a t e l y   t h e  

p u l p   is   f ed   to  b l e a c h i n g   t o w e r   16.  B l e a c h i n g   w o u l d  

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

8 -30%,   p r e f e r a b l y   a b o u t   1 2 - 2 5 % .  

In  t he   p r e s e n t   e m b o d i m e n t   a f t e r   t r e a t m e n t  

in  s t a g e   P1,  t he   p u l p   i s   p a s s e d   t o   t h e   s e c o n d  

p e r o x i d e   s t a g e   P2 '   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   18  

in  FIGURE  1.  T h e r e   i t   i s   s u b j e c t e d   to   a n o t h e r  

t y p i c a l   p e r o x i d e   b l e a c h i n g   s e q u e n c e .   O t h e r   p e r o x i d e  

b l e a c h i n g   s e q u e n c e s   a f t e r   s t a g e   12  ( e . g .   P3,  P 4 ,  

e t c . )   may  be  p r o v i d e d .  

In  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   b e t w e e n   t h e   P1  and  P2  s t a g e s   t h e  

m e c h a n i c a l   p u l p   i s   p r e s s e d .   T h i s   i s   i l l u s t r a t e d  

s c h e m a t i c a l l y   in  FIGURE  2  w h e r e i n   a  p r e s s   s t a t i o n   19  

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

s t a g e s   12,  18.  In  p r e s s   s t a t i o n   19,  t h e   p u l p   i s  

p r e s s e d   to   a  h i g h   c o n s i s t e n c y   ( e . g .   on  t h e   o r d e r   o f  

30 -50%)   b e f o r e   t h e   b l e a c h   l i q u i d   f o r   t h e   s u b s e q u e n t  

p e r o x i d e   s t a g e   18  i s   a d d e d .   A l s o   as  i n d i c a t e d   i n  



FIGURE  2,  p r e s s i n g   in  p r e s s   s t a t i o n   19'   p r e f e r a b l y  
is   p r a c t i c e d   a f t e r   s t a g e   1 8 .  

A f t e r   t he   s e c o n d   (or   s u b s e q u e n t ,   i . e .   l a s t )  

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

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

s c h e m a t i c a l l y   by  r e f e r e n c e   n u m e r a l   20  in  FIGURE  1 .  

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

20  a r e   c o n v e n t i o n a l   ( e . g .   4 5 - 9 0 ° C ,   1 0 - 6 0   m i n . )  

e x c e p t   t h a t   i t   i s   p r e f e r r e d   t h a t   t h e   b l e a c h i n g   b e  

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

8 -30%,   p r e f e r a b l y   b e t w e e n   a b o u t   8 - 1 5 % .   H y d r o s u l f i t e  

b l e a c h i n g   of  med ium  c o n s i s t e n c y   m e c h a n i c a l   p u l p s   i s  

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

S e r i a l   No.  5 8 9 , 9 3 8   f i l e d   M a r c h   5,  1 9 8 4 ,   and  t h e  

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

u t i l i z e d   in  t he   p r a c t i c e   of  b l e a c h i n g   20.  FIGURE  4 

s c h e m a t i c a l l y   i l l u s t r a t e s   one  f o rm  of  t he   t y p i c a l  

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

s t a g e   20,  w h e r e i n   t h e   p u l p ,   a f t e r   h a v i n g   b e e n  

p r e s s e d   and  d i l u t e d   to  a b o u t   8-15%  c o n s i s t e n c y ,   i s  

m i x e d   w i t h   h y d r o s u l f i t e   and  o t h e r   c h e m i c a l s ,   s u c h   a s  

b u f f e r i n g ,   c h e l a t i n g ,   and  s e q u e s t e r i n g   a g e n t s .   T h e  

p u l p   is   f l u i d i z e d   by  t h e   m i x e r   22;   and  t h e n   p a s s e s  

to  c o n v e n t i o n a l   u p f l o w   t o w e r   2 4 .  

B e t w e e n   s t a t i o n s   18,   20,  i t   i s   a l s o  

d e s i r a b l e   to  r e d u c e   t h e   pH  ( e . g .   to   b e t w e e n   5 . 5 - 6 . 0 )  

of  t he   m e c h a n i c a l   p u l p .   T h i s   i s   t y p i c a l l y  

a c c o m p l i s h e d   by  t he   i n t r o d u c t i o n   of  S02  w a t e r .  

Where   t he   a d d i t i o n   of  t h e   S02  w a t e r   w i l l   d i l u t e   p u l p  

c o n s i s t e n c y   b e l o w   t h e   d e s i r e d   l e v e l   f o r   s t a t i o n   2 0 ,  

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

s t a t i o n s   18,  2 0 ,  . p r e f e r a b l y   b e f o r e   t h e   pH  r e d u c t i o n  

s t a t i o n   26  - -   s e e   p r e s s   s t a t i o n   191  i l l u s t r a t e d   i n  

FIGURE  2 .  



The  b l e a c h e d   m e c h a n i c a l   p u l p   p r o d u c e d  

a c c o r d i n g   to  t he   s e q u e n c e   i l l u s t r a t e d   in  FIGURE  1 

has   h i g h   b r i g h t n e s s ;   b r i g h t n e s s   on  t h e   o r d e r   o f  

a b o u t   83%  ISO  u n i t s ,   or  m o r e ,   can  be  a c h i e v e d .  

A l m o s t   as  h i g h   a  b r i g h t n e s s   can  be  a c h i e v e d   i f   a  

p e r o x i d e   s t a g e   i s   u t i l i z e d   b o t h   b e f o r e   and  a f t e r   a  

h y d r o s u l f i t e   s t a g e .   T h i s   i s   shown  s c h e m a t i c a l l y   i n  

FIGURE  5  w h e r e i n   T  s t a g e   20'   is   b e t w e e n   P1  s t a g e   1 2 '  

and  P2  s t a g e   1 8 ' .   The  f o l l o w i n g   e x a m p l e s   i l l u s t r a t e  

the   e n h a n c e d   b r i g h t n e s s   t h a t   can  be  a c h i e v e d   by  t h e  

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

E x a m p l e   1  -   P r i o r   A r t  

A  P-T  s e q u e n c e   was  p r a c t i c e d   on  u n b l e a c h e d  

CTMP  p u l p   h a v i n g   53.5%  ISO,  1 6 0 / 1 1 0   ( c o l d / h o t )   m l  

C . S . F .   ( m i l l i m e t e r s ,   C a n a d i a n   S t a n d a r d   F r e e n e s s )  

c o n t a i n i n g   0.4%  D C M - e x t r a c t   (a  m e a s u r e   of  t h e   a m o u n t  

of  r e s i n ) ,   92  ppm  m a n g a n e s e ,   and  9  ppm  i r o n .   F o r  

the   p e r o x i d e   s t a g e ,   t h e   p u l p   was  p r e t r e a t e d   w i t h  

0.2%  DTPA  on  bone   d ry   (BD)  p u l p   a t   3%  c o n s i s t e n c y  

and  60°C.   The  t e m p e r a t u r e   in   b o t h   t h e   P  and  T 

s t a g e s   was  8 0 ° C ,   and  t h e   p u l p   c o n s i s t e n c y   was  15%  i n  

b o t h   s t a g e s .   The  t r e a t m e n t   t i m e   in  t h e   p e r o x i d e  

s t a g e   was  180  m i n u t e s   u s i n g   3%  s o d i u m   s i l i c a t e   a n d  

0.2%  MgS04  f o r   b u f f e r i n g   and  s t a b i l i z i n g   t h e  

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

was  30  m i n u t e s ,   u s i n g   1%  h y d r o s u l f i t e   w h i c h   was  a l l  

c o n s u m e d .   The  f o l l o w i n g   r e s u l t s   w e r e   o b t a i n e d :  



E x a m p l e   2 

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

t he   same  p u l p   as  d e s c r i b e d   in  E x a m p l e   1,  p r e t r e a t e d  

in  t he   same  way,   w i t h   t h e   same  b u f f e r i n g   a n d  

s t a b i l i z i n g   a g e n t s ,   w i t h   t he   same  t e m p e r a t u r e s   ( i . e .  

80°C)   and  c o n s i s t e n c y   ( i . e .   15%  in  a l l   s t a g e s ) ,   a n d  

w i t h   a  r e a c t i o n   t i m e   of  180  m i n u t e s   in  each   p e r o x i d e  

s t a g e   and  30  m i n .   in  t h e   h y d r o s u l f i t e   s t a g e   ( 1 % ,  

w h i c h   was  a l l   c o n s u m e d ) ,   t he   f o l l o w i n g   r e s u l t s   w e r e  

o b t a i n e d :  

B e t w e e n   t he   s e c o n d   p e r o x i d e   s t a g e   and  t h e  

h y d r o s u l f i t e   s t a g e   t h e   p u l p   was  p r e s s e d   and  t he   pH 



was  r e d u c e d   by  t h e   a d d i t i o n   of  S02  w a t e r ,   t h e  

r e d u c t i o n   p r a c t i c e d   so  t h a t   t he   pH  was  a b o u t   5 . 5 - 6 . 0  

j u s t   p r i o r   to  t h e   h y d r o s u l f i t e   s t a g e ,   and  the   p u l p  

was  d i l u t e d   as  n e c e s s a r y   in  o r d e r   to  m a i n t a i n   t h e  

c o n s i s t e n c y   t h r o u g h o u t   t he   a c t u a l   b l e a c h i n g   s t a g e s  

a t   a b o u t   15%.  

E x a m p l e   3 

In  t h i s   e x a m p l e   t h e   h y d r o s u l f i t e   s t a g e   w a s  

b e t w e e n   two  p e r o x i d e   s t a g e s   ( s e e   FIG.   5 ) .   The  p u l p ,  

and  g e n e r a l   c o n d i t i o n s ,   were   t he   same  as  fo r   E x a m p l e  

2,  w i t h   t he   f o l l o w i n g   r e s u l t s :  

The  f i n a l   p u l p   b r i g h t n e s s   of  a l m o s t   83  I S O  

( 8 2 . 6 )   was  s u p r i s i n g l y   h i g h ,   a l t h o u g h   no t   q u i t e   a s  

h i g h   as  t he   one  f o r   t h e   s e q u e n c e   in  E x a m p l e   2 .  



I t   w i l l   t h u s   be  s e e n   t h a t   a c c o r d i n g   to  t h e  

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

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

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

m u l t i - p e r o x i d e   s t a g e s   p r i o r   to   a  h y d r o s u l f i t e   s t a g e .  

W h i l e   t he   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  wha 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 a c t i c a l   and  p r e f e r r e d   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   t o  

be  a c c o r d e d   t h e   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   so  as  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 d u c t s .  



1.  A  m e t h o d   of  o b t a i n i n g   h i g h   b r i g h t n e s s  

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

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

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

b l e a c h i n g   s e q u e n c e   ( 2 0 ) ,   c h a r a c t e r i z e d   b y :  

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

p e r o x i d e   b l e a c h i n g   (12)   and  a  s e c o n d   p e r o x i d e  

b l e a c h i n g   ( 1 8 ) ,   to  p r o d u c e   a  b l e a c h e d  

m e c h a n i c a l   p u l p .  

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   in   t h a t   t he   p e r o x i d e   a n d  

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

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

b l e a c h i n g ;   s e c o n d   p e r o x i d e   b l e a c h i n g ;   a n d  

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

3.  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   in   t h a t   t h e   p e r o x i d e   a n d  

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

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

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

p e r o x i d e   b l e a c h i n g .  

4.  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   in   t h a t   t h e   c o n s i s t e n c y  

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

s t e p s   i s   w i t h i n   t h e   r a n g e   of  a b o u t   8 - 3 0 % .  



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   in  t h a t   t h e   c o n s i s t e n c y  

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

s e q u e n c e   i s   w i t h i n   t h e   r a n g e   of  a b o u t   8 - 1 5 % .  

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

c o m p r i s i n g   the   f u r t h e r   s t e p   of  p r i o r   to  t h e  

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

pH  of  t h e   m e c h a n i c a l   p u l p   to  b e t w e e n   a b o u t  

5 . 5 - 6 . 0   ( 2 6 ) .  

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

c o m p r i s i n g   t he   f u r t h e r   s t e p ,   b e t w e e n   t h e  

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

m e c h a n i c a l   p u l p   ( 1 9 ) .  

8.  A  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   t h e   f i r s t   and  s e c o n d   p e r o x i d e  

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

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

p r a c t i c e d   in   t h e   t r e a t m e n t   of  t h e   m e c h a n i c a l  

p u l p .  

9.  A  h i g h   b r i g h t n e s s   m e c h a n i c a l  

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

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

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

a  f i r s t   p e r o x i d e   b l e a c h i n g   s e q u e n c e   ( 1 2 ) ;   ( b )  

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

p e r o x i d e   b l e a c h i n g   s e q u e n c e   ( 1 8 ) ;   and  ( c )  

s u b j e c t i n g   t he   m e c h a n i c a l   p u l p   to  a  

h y d r o s u l f i t e   b l e a c h i n g   s e q u e n c e   ( 2 0 ) .  

10.  A  h i g h   b r i g h t n e s s   p u l p   as  r e c i t e d   i n  

c l a i m   9  f u r t h e r   c h a r a c t e r i z e d   in   t h a t   i t   has   a  

b r i g h t n e s s   of  a b o u t   83%  I S O .  
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