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(54)  Absorbent  papers  and  a  process  for  their  production. 

An  absorbent  paper  is  formed  from  5-95 %  by 
weight  of  insoluble  amino-formaldehyde  resin  fibres  of 
1-10  mm  length  and  1-30  µm  diameter  and  correspond- 
ingly  95-5  %  cellulose  pulp.  Where  the  Canadian  Stand- 
ard  Freeness  of  the  cellulose  pulp  is  below  310  x  + 140 
ml.  (where  x  is  the  proportion  of  lignin  free  pulp  in  the 
cellulose  pulp)  the  proportion  of  amino-formaldehyde 
fibres  is  such  that  the  blend  has  a  freeness  above  220  x 
+  400  ml. 

The  paper  may  be  made  by  forming  an  aqueous 
slurry  of  the  fibrous  constituents  into  sheet  form  followed 
by  dewatering. 



This  i n v e n t i o n   r e l a t e s   to  absorben t   papers :   such  p a p e r s  

f ind  a  v a r i e t y   of  uses ,   such  as  f a c i a l   or  o ther   hyg ien ic   t i s s u e s ,  

t o w e l l i n g   and  b l o t t i n g   paper .   Depending  on  the  d e s i r e d   and  u s e ,  

o ther   f a c t o r s   be s ides   absorbency ,   for  example  bulk,   s o f t n e s s ,   and 

s t r e n g t h   may  also  be  of  i m p o r t a n c e .  

Paper  is  g e n e r a l l y   made  by  a  w e t - l a i d   p rocess   wherein  a  

s l u m ,   of  f i b r e s   in  water  is  formed  into  sheet   form,  e.g.  by  d e p o s -  

i t i o n   of  the  s l u r r y   on  to  a  moving  porous  s u r f a c e ,   e.g.   the  wire  o f  

a  F o u r d r i n i e r   paper  making  machine,  and  removing  the  water ,   i n i t i a l -  

ly  by  d ra inage   through  the  porous  su r face   and  s u b s e q u e n t l y   by  p a s -  

sage  of  the  d ra ined   f i b rous   web  through  a  s u i t a b l e   d r i e r .   G e n e r a l l y ,  

to  make  s a t i s f a c t o r y   pape r s ,   the  average  l eng th   of  the  f i b r e s   s h o u l d  

be  below  10  mm.  The  f i b r e s   used  to  make  the  paper  are  u s u a l l y   c e l -  

l u l o s i c :   c e l l u l o s i c   pulps  are  of  two  main  types  viz  l i g n i n   f r e e ,  

e.g.   chemical   pulp  wherein  the  raw  c e l l u l o s e   is  conver t ed   into  a  

pulp  s u i t a b l e   for  paper  making  by  chemical   means  such  as  the  w e l l  

known  s u l p h i t e   or  su lpha t e   p r o c e s s e s   dur ing   which  the  l i g n i n   in  t h e  

wood  is  e x t r a c t e d ,   and  l i g n i n   c o n t a i n i n g ,   e.g.   mechanica l   pulp  w h e r e -  

in  the  raw  c e l l u l o s e   e .g.   wood  is  ground  to  the  r e q u i s i t e   f i b r e   s i z e  

wi thout   l i g n i n   removal.   Semichemical  and  thermomechanica l   p u l p s  

are  produced  by  p r o c e s s e s   in  which  l i t t l e   or  none  of  the  l i g n i n   i s  

removed  and  so  are  he r e in   c l a s s e d   with  mechanica l   pulp.   Papers  made 

from  l i g n i n   f r ee ,   e.g.   chemical ,   pulps  have  markedly  d i f f e r e n t   p r o p -  
e r t i e s   from  those  made  from  l i g n i n   c o n t a i n i n g ;   e.g.  mechanical   p u l p s .  
In  some  cases  the  paper  may  be  made  from  a  blend  of  l i g n i n   f ree   and  



l i g n i n   c o n t a i n i n g   pulps  in  order   to  ob ta in   a  d e s i r e d   ba lance   o f  

p r o p e r t i e s .  

One  pa ramete r   tha t   has  a  s i g n i f i c a n t   e f f e c t   on  the  p a p e r  

p r o p e r t i e s   is  the  degree  of  b e a t i n g   or  r e f i n i n g   of  the  pulp:  i n  

genera l   the  g r e a t e r   the  degree  of  b e a t i n g   the  s t r o n g e r   and  l e s s  

bulky  is  the  r e s u l t a n t   paper.   The  degree  of  b e a t i n g   is  c o n v e n i e n t l y  

a s s e s s e d   by  measur ing  the  f r e e n e s s   of  the  pulp.   In  th i s   s p e c i f i c -  

a t ion   f r e e n e s s   r e f e r s   to  the  f r e e n e s s   measured  by  the  C a n a d i a n  

Standard  Freeness   t e s t   p rocedure :   the  h igher   the  f r e e n e s s ,   the  l e s s  

well  bea ten   is  the  pulp.   The  absorbency  of  the  paper  is  a l s o  

a f f e c t e d   by  the  f r e e n e s s :   g e n e r a l l y   the  h igher   the  f r e e n e s s ,   i . e .  

the  l ess   well  bea ten ,   the  g r e a t e r   the  a b s o r b e n c y .  

We  have  found  tha t   absorben t   papers   may  be  ob ta ined   by  

making  the  paper   from  c e r t a i n   mix tures   of  c e l l u l o s e   pulp  and  f i b r e s  

formed  from  an  amino-formaldehyde   r e s i n   such  as  a  u r e a - f o r m a l d e h y d e  

(UF)  r e s i n .  

Paper  formed  from  mix tures   of  UF  r e s i n   f i b r e s   and  c e l l u l o s e  

pulps  have  been  d e s c r i b e d   in  our  copending  UK  p a t e n t   a p p l i c a t i o n  

10404/77.  In  tha t   a p p l i c a t i o n   the  c e l l u l o s e   pulp  had  a  C a n a d i a n  

Standard  Freeness   of  less   than  400  ml  (chemical   pulp)  or  120  ml 

(mechanical   p u l p ) .  

We  have  now found  tha t   absorben t   papers   can  be  made  u s i n g  

amino-formaldehyde   r e s i n   f i b r e s   mixed  with  c e l l u l o s e   pulps  h a v i n g  

somewhat  h ighe r   f r e e n e s s e s .   Also,  where  the  p r o p o r t i o n   of  amino-  

formaldehyde  r e s i n   f i b r e s   is  h igh,   abso rben t   papers   can  be  made  w i t h  

c e l l u l o s i c   pulps  having  lower  f r e e n e s s e s .  

By  the  term  absorben t   paper  we  mean  tha t   the  paper   has  a  

w a t e r - a b s o r p t i o n   c a p a c i t y   exceeding  3:  t h i s   may  be  de te rmined   by  

s a t u r a t i n g   a  weighed  q u a n t i t y   of  a i r   dry  paper  with  water ,   l i g h t l y  

shaking  to  remove  excess  water ,   fo l lowed  by  r ewe igh ing .   The  a b s o r p -  

t ion   c a p a c i t y   is  c a l c u l a t e d   as  the  weight  of  water  absorbed   per  u n i t  

weight  of  the  a i r   dry  paper .   In  genera l   abso rben t   papers   a c c o r d i n g  

to  the  i n v e n t i o n   have  a  g r e a t e r   w a t e r - a b s o r p t i o n   c a p a c i t y   than  t h e  

most  absorben t   paper   tha t   can  be  made,  under  the  same  p a p e r - m a k i n g  

c o n d i t i o n s ,   from  the  c e l l u l o s e   pulp  employed.  For  example,  a n  



unbeaten   or  very  l i g h t l y   bea ten   chemical   wood  pulp  may  have  a  f r e e -  

ness  of  about  600  ml  and  paper  made  t he re f rom  may  have  a  w a t e r  

a b s o r p t i o n   c a p a c i t y   of  about  3.  By  the  a d d i t i o n   of  20%  UF  f i b r e s  

to  the  same  wood  pulp,  the  water  a b s o r p t i o n   c a p a c i t y   may  be  i n c r e a s e d  

to  about  3.4.  A l t e r n a t i v e l y   s t r o n g e r   papers   may  be  made:  thus  by  

b e a t i n g   the  c e l l u l o s e   pulp  to  a  f r e e n e s s   of  about  450  ml  p r i o r   t o  

b l e n d i n g   with  the  20%  of  UF  f i b r e s ,   a  paper  can  be  made  tha t   i s  

s t r o n g e r   than  the  most  a b s o r p t i v e   pure  c e l l u l o s e   pulp  paper  a c h i e v -  

able  from  t h i s   c e l l u l o s e   pulp  and  yet  has  s i m i l a r   a b s o r p t i o n  

c h a r a c t e r i s t i c s .  

In  order   to  ob ta in   abso rben t   papers   from  c e l l u l o s e   p u l p s  

tha t   have  been  f a i r l y   well  bea ten ,   i t   is  n e c e s s a r y   to  i n c o r p o r a t e  

such  an  amount  of  amino-formaldehyde   r e s i n   f i b r e s   t ha t   the  r e s u l t -  

ant  blend  has  a  high  f r e e n e s s .   The  r e l a t i o n s h i p   between  f r e e n e s s  

of  a  mixture   of  l i g n i n   c o n t a i n i n g   and  l i g n i n   f r ee ,   e.g.   a  m i x t u r e  

of  mechanical   and  chemical ,   pulps  and  the  f r e e n e s s e s   of  the  i n d i v i d -  

ual  pulps  i s ,   for  the  purposes   of  the  p r e s e n t   i n v e n t i o n ,   s u f f i c i e n t l y  

l i n e a r   to  be  quoted  a s  

where  F  is  the  f r e e n e s s   of  the  mixture   of  p u l p s  

fc  is  the  f r e e n e s s   of  the  l i g n i n   f ree   p u l p  

fm  is  the  f r e e n e s s   of  the  l i g n i n   c o n t a i n i n g   p u l p  

x  is  the  weight  p r o p o r t i o n   of  the  l i g n i n   f ree   p u l p  

in  the  m i x t u r e .  

On  the  o ther   hand  the  r e l a t i o n s h i p   between  the  f r e e n e s s   of  a  b l e n d  

of  amino-formaldehyde   r e s i n   f i b r e s   and  a  c e l l u l o s e   pulp  and  t h e  

i n d i v i d u a l   f r e e n e s s   of  the  amino-formaldehyde   r e s i n   f i b r e s   and  t h e  

c e l l u l o s e   pulp  is  not  l i n e a r .   However,  as  a  guide,   i f   a  l i g n i n  

f r ee ,   e.g.   chemical ,   pulp  of  f r e e n e s s   400  ml  is  mixed  with  an  e q u a l  

weight  of  UF  f i b r e s   the  r e s u l t a n t   blend  wi l l   have  a  f r e e n e s s   o f  

about  600  ml.  Likewise  a  l i g n i n   c o n t a i n i n g ,   e.g.   mechan ica l ,   p u l p  
of  f r e e n e s s   120  ml  mixed  with  an  equal  weight  of  UF  f i b r e s   gives  a  
blend  of  f r e e n e s s   about  380  ml .  

According  to  the  p r e s e n t   i n v e n t i o n   we  provide   an  a b s o r b e n t  

paper  product   formed  from  a  blend  of  f i b r o u s   c o n s t i t u e n t s   c o m p r i s i n g  



5  to  95%  by  weight  of  amino-formaldehyde  r e s i n   f i b r e s   which  are  i n -  

so lub le   in  cold  water  and  have  an  average  l eng th   between  1  and  10  mm 

and  a  mean  d iameter   between  1  and  30  µm,  and,  c o r r e s p o n d i n g l y ,   95  t o  

5%  by  weight  of  c e l l u l o s e   pulp,   p rov ided   t h a t ,   where  the  C a n a d i a n  

Standard  Freeness   of  the  c e l l u l o s e   pulp  is  below  310  x  +  140  ml 

(where  x  is  the  p r o p o r t i o n   by  weight  of  l i g n i n   f ree   pulp  in  s a i d  

c e l l u l o s e   pulp)  the  p r o p o r t i o n   of  amino-formaldehyde   r e s i n   f i b r e s  

in  the  blend  is  such  tha t   the  Canadian  Standard  Freeness   of  t h e  

blend  is  above  220  x  +  400  ml .  

Thus,  c o n s i d e r i n g   the  case  where  the  c u l l u l o s e   pulp  i s  

wholly  a  l i g n i n   f r ee ,   e.g.   chemica l ,   pulp,   i . e .   x  =  1,  the  p u l p  

should  have  a  f r e e n e s s   above  450  ml.  Where,  however,  the  pulp  f r e e -  

ness  is  below  450  ml.,   absorben t   papers   can  be  made  with  b lends   c o n -  

t a i n i n g   s u f f i c i e n t   amino-formaldehyde   r e s i n   f i b r e s   to  give  a  b l e n d  

of  f r e e n e s s   above  620  ml.  Likewise  where  the  c e l l u l o s e   pulp  i s  

wholly  a  l i g n i n   c o n t a i n i n g ,   e .g.   mechan ica l ,   pulp,   i . e .   x =  o,  t h e  

pulp  f r e e n e s s   should  be  above  140  ml. ,   but  where  i t   is  below  t h i s  

f i g u r e ,   absorben t   papers   can  be  made  with  b lends   c o n t a i n i n g   s u f -  

f i c i e n t   amino-formaldehyde   r e s i n   f i b r e s   to  give  a  blend  of  f r e e n e s s  

above  400  ml .  

The  amino-formaldehyde   r e s i n   used  to  make  the  f i b r e s   i s  

a  condensa te   of  an  amino  compound,  p r e f e r a b l y   a  polyamine  such  a s  

urea  or  melamine,  with  formaldehyde.   The  amino  compound  is  p r e f e r -  

ably  urea ,   alone  or  in  admixture   with  up  to  5%  by  weight  of  me lamine .  

The  molar  r a t i o   of  formaldehyde  to  amino  groups  is  p r e f e r a b l y   b e t w e e n  

0 .6 :1   and  1 . 5 : 1 ,   p a r t i c u l a r l y   between  0 .7 :1   and  1 . 3 : 1 .  

The  amino-formaldehyde   r e s i n   f i b r e s   may  be  made  by  any  
s u i t a b l e   f i b r e   forming  t echn ique   such  as  wet  or  dry  sp inn ing   and  

are  p r e f e r a b l y   formed  by  a  c e n t r i f u g a l   sp inn ing   p r o c e s s ,   for   example  

as  d e s c r i b e d   in  our  German  OLS  S p e c i f i c a t i o n   2810535,  which  g i v e s ,  

as  is  p r e f e r r e d ,   s u b s t a n t i a l l y   s t r a i g h t   and  unbranched  f i b r e s .  

The  amino-formaldehyde   r e s i n   f i b r e s   should  have  an  a v e r a g e  
l e n g t h ,   weighted  by  l e n g t h ,   of  between  1  and  10  mm,  p r e f e r a b l y   b e -  

tween  2  and  6  mm.  P r e f e r a b l y   s u b s t a n t i a l l y   a l l   the  a m i n o - f o r m a l d e h y d e  
r e s i n   f i b r e s   have  a  l eng th   wi th in   the  range  1  to  10  mm.  The  amino-  



formaldehyde  r e s i n   f i b r e s   should  have  a  mean  d iamete r   between  1  and  

30  pm,  p r e f e r a b l y   between  2  and  20  µm,  and  p a r t i c u l a r l y   between  5 

and  15  pm.  P r e f e r a b l y   s u b s t a n t i a l l y   a l l   the  a m i n o - f o r m a l d e h y d e  

r e s i n   f i b r e s   have  a  d iamete r   between  1  and  30  µm. 
The  amino-formaldehyde   r e s i n   f i b r e s   p r e f e r a b l y   have  an  

average  s t r e n g t h   of  at  l e a s t   50  MNm-2  (which  co r responds   a p p r o x i m -  

a t e l y   to  33  Nmg-1),  p a r t i c u l a r l y   at  l e a s t   100  MNm -2  (=  67  Nmg-1).  

The  amino-formaldehyde   r e s i n   f i b r e s   should  be  cured  t o  

such  an  ex tent   tha t   they  are  i n s o l u b l e   in  water :   thus  t h e i r   s o l u b -  

i l i t y   in  water  at  250C  should  not  exceed  1.5%  by  w e i g h t .  

C e l l u l o s e   f i b r e s   tha t   may  be  used  inc lude   mechanica l   wood 

pulp,   chemical  wood  pulp,   such  as  is  produced  by  the  su lpha t e   o r  

s u l p h i t e   pu lp ing   p r o c e s s e s ,   thermomechanica l   and  semichemical   wood 

pu lps .   A l t e r n a t i v e l y   the  c e l l u l o s e   pulp  may  be  co t ton   l i n t e r s ,  

l i nen   f i b r e s   de r ived   from  rags ,   or  o ther   c e l l u l o s e   f i b r e s   c o n v e n -  

t i o n a l l y   used  in  paper  making.  Depending  on  t h e i r   source  and  

method  of  p r o d u c t i o n   they  may  or  may  not  con t a in   s u b s t a n t i a l  

q u a n t i t i e s   of  l i g n i n .   Thus  co t ton   l i n t e r s   are  s u b s t a n t i a l l y   f r e e  

of  l i g n i n .  

The  abso rben t   papers   may  be  made  by  the  c o n v e n t i o n a l   wet  

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

b l e n d i n g   of  the  f i b r o u s   i n g r e d i e n t s   into  a  paper -making   f i b r o u s  

s tock.   The  a b s o r p t i o n   c a p a c i t y   and  bulk  of  the  paper  can  be  i n -  

c reased   i f   the  c o n v e n t i o n a l   step  of  p r e s s i n g   the  wet  paper  s h e e t  

p r i o r   to  d ry ing   is  o m i t t e d .  

Papers  c o n t a i n i n g   a  high  p r o p o r t i o n   of  a m i n o - f o r m a l d e h y d e  

r e s i n   f i b r e s   tend  to  have  r e l a t i v e l y   poor  s t r e n g t h s .   The  s t r e n g t h  

of  such  papers   may  be  i n c r e a s e d   by  i n c o r p o r a t i n g   a  b inde r   into  t h e  

paper:   the  b inde r   can  be  added  to  the  aqueous  s l u r r y   of  the  f i b r o u s  

c o n s t i t u e n t s   or  can  be  i n c o r p o r a t e d   in  a  subsequent   impregna t ion   o r  

c o a t i n g   s t age .   Thus  the  b inde r   may  be  sprayed  on  to  the  wet  web  o r  

i t   may  be  coated  on  to  the  dry  or  p a r t l y   d r ied   paper .   D i f f e r e n t  

methods  are  a p p r o p r i a t e   to  d i f f e r e n t   b inde r   systems,   as  is  w e l l  

known  to  those  s k i l l e d   in  the  paper  making  a r t .  

Binders   may  also  advan t ageous ly   be  i n c o r p o r a t e d   in  p a p e r s  



c o n t a i n i n g   l e s s e r   p r o p o r t i o n s   of  amino-formaldehyde   r e s i n   f i b r e s .  

Examples  of  s u i t a b l e   b inde r s   inc lude   s t a r c h   or  m o d i f i e d  

s t a r c h ,   polymer  l a t i c e s ,   water  so lub le   polymers  such  as  p o l y ( e t h y l e r . e  

imine) ,   p o l y ( a c r y l a m i d e ) ,   and  p o l y ( v i n y l   p y r r o l i d o n e ) .   The  b i n d e r  

is  p r e f e r a b l y   t r e a t e d   to  render   i t   c a t i o n i c   in  water .   P a r t i c u l a r l y  

favoured  are  c a t i o n i c   b inde r s   added  with  the  f i b r e s - i n c l u d i n g ,   i n  

a d d i t i o n   to  those  b inde r s   a l r eady   ment ioned,   c a t i o n i c   s t a r c h   and  

u r e a  -   or  melamine- formaldehyde   r e s i n s ,   as  c o n v e n t i o n a l l y   used  t o  

achieve  i n c r e a s e s   in  paper  wet  s t r e n g t h .   T y p i c a l l y   the  amount  o f  

b inder   employed  is  from  0.01  to  10%,  p r e f e r a b l y   0.1  to  5%,  by  

weight  of  the  f i b r o u s   i n g r e d i e n t s .  

The  paper  p roduc t s   of  the  p r e s e n t   i n v e n t i o n   c o n t a i n   5 -   95% 

by  weight  of  amino-formaldehyde   r e s i n   f i b r e s   and  c o r r e s p o n d i n g l y  

95 -   5%  by  weight  of  c e l l u l o s e   f i b r e s .   The  p r o p e r t i e s   of  the  p a p e r  
wi l l   vary  c o n s i d e r a b l y   as  the  p r o p o r t i o n s   of  the  r e s p e c t i v e   f i b r e s  

are  v a r i e d :   thus  as  the  p r o p o r t i o n   of  amino- formaldehyde   r e s i n  

f i b r e s   i n c r e a s e s ,   absorbency  and  bulk  i n c r e a s e s .   Gene ra l ly   as  t h e  

p r o p o r t i o n   of  amino-formaldehyde   r e s i n   f i b r e s   i n c r e a s e s   so  t h e  

f r e e n e s s   of  the  c e l l u l o s e   pulp  should  be  reduced  in  order   to  o b t a i n  

adequate   s t r e n g t h ,   a l though   i t   wi l l   be  a p p r e c i a t e d   tha t   for   some 

a p p l i c a t i o n s   s t r e n g t h   is  not  i m p o r t a n t ,   for   example  in  h igh ly   a b s o r b -  

ent  p roduc t s   where  an  abso rben t   paper  l aye r   is  a t t a c h e d ,   e .g.   by  a n  

adhes ive   or  s t i t c h i n g ,   to  a  s u p p o r t i n g   web. 

The  paper  p roduc t s   p r e f e r a b l y   con ta in   at  l e a s t   15%,  and  

p r e f e r a b l y   l ess   than  80%,  by  weight  of  amino-formaldehyde   r e s i n  

f i b r e s .  

The  paper  p roduc t s   may  be  c reped,   by  c o n v e n t i o n a l   means ,  

as  a  way  of  i n c r e a s i n g   t h e i r   bulk  and  a l so ,   i n c i d e n t a l l y ,   to  improve  
t h e i r   s t r e t c h .   Creping  may  not  be  n e c e s s a r y   with  papers   c o m p r i s i n g  

p redominan t ly   amino-formaldehyde   r e s i n   f i b r e s   but  in  the  l a t t e r   c a s e  
i t   may  be  d e s i r a b l e   to  i n c o r p o r a t e   one  or  more  of  the  a f o r e m e n t i o n e d  

b i n d e r s .   Where  the  amount  of  amino-formaldehyde   r e s i n   f i b r e s   i s  

r e l a t i v e l y   low,  i . e .   below  about  35%  by  weight ,   the  paper  wi l l   b e  

sof t   and  bulky  and  may  r e q u i r e   c r ep ing   on  c o n v e n t i o n a l   equipment  t o  

produce  a  paper  a c c e p t a b l e   for  absorben t   a p p l i c a t i o n s .   However,  



because  of  the  h igher   bulk  c o n f e r r e d   by  the  amino- formaldehyde   r e s i n  

f i b r e s ,   the  s e v e r i t y   of  the  c r ep ing   p rocess   may  be  reduced  a s  

compared  with  c o n v e n t i o n a l   p a p e r s .  

At  i n t e r m e d i a t e   l e v e l s   ( i . e .   35 -  75%  by  weight)   of  amino-  

formaldehyde  r e s i n   f i b r e s ,   the  papers   may  be  a c c e p t a b l e   for  some 

absorben t   a p p l i c a t i o n s ,   but  for  o the r s   may  r e q u i r e   to  be  c r e p e d .  

At  high  p e r c e n t a g e s   of  amino- formaldehyde   r e s i n   f i b r e s ,  

i . e .   above  75%  by  weight ,   a  very  bulky  absorben t   paper   i s  p r o d u c e d  

which  wi l l   need  l i t t l e ,   i f   any,  c rep ing .   I t   may  be  d e s i r a b l e   t h o u g h ,  

and  p a r t i c u l a r l y   with  papers   c o n t a i n i n g   more  than  90%  by  weight  o f  

amino- formaldehyde   r e s i n   f i b r e s   to  i n c o r p o r a t e   a  b inde r   as  d e s c r i b e d  

a b o v e .  

The  advantages   of  the  papers   of  the  p r e s e n t   i n v e n t i o n ,  

which  are  c o n f e r r e d   by  the  p resence   of  the  amino- formaldehyde   r e s i n  

f i b r e s   are  improved  absorbency ,   s o f t n e s s ,   p o r o s i t y   and  b u l k ,   o f t e n  

with  l i t t l e   or  no  s a c r i f i c e   in  s t r e n g t h ,   thus  enab l ing   a  c o m b i n a t i o n  

of  u s e f u l   c h a r a c t e r i s t i c s   to  be  ob ta ined   tha t   cannot  be  a c h i e v e d  

with  wholly  c e l l u l o s e   p u l p s .  

Fur the rmore ,   the  rap id   d r a i n i n g   c h a r a c t e r i s t i c s   of  amino-  

formaldehyde  r e s i n   f i b r e s   also  confe r   advantages   in  p r o c e s s i n g .   I t  

is  p o s s i b l e ,   for  example,  to  i n c r e a s e   the  d i l u t i o n   of  the  s t o c k ,  

while  m a i n t a i n i n g   machine  speed,  and  so  improve  the  even  f o r m a t i o n  

of  the  shee t .   This  may  be  of  p a r t i c u l a r   impor tance   with  l i g h t   w e i g h t  

t i s s u e   p r o d u c t s .  

The  i n v e n t i o n   is  i l l u s t r a t e d   by  the  f o l l o w i n g   examples  i n  

which  a l l   p e r c e n t a g e s   are  by  weight .   In  the  examples  the  amino-  

formaldehyde  r e s i n   f i b r e s   employed  were  u r e a - f o r m a l d e h y d e   (UF)  f i b r e s  

made  by  c e n t r i f u g a l   sp inn ing .   An  aqueous  s o l u t i o n   of  a  u r e a - f o r m a l d e -  

hyde  r e s i n   having  a  f o r m a l d e h y d e : u r e a   molar  r a t i o   of  2:1,  a  s o l i d s  

conten t   of  65%,  and  a  v i s c o s i t y   of  45  po i se ,   was  mixed  c o n t i n u o u s l y  
with  10%  of  a  s o l u t i o n   c o n t a i n i n g   1.66%  p o l y ( e t h y l e n e   oxide)  o f  

weight  average  mo lecu la r   weight  600,000  and  6.66%  ammonium  s u l p h a t e .  
The  r e s u l t i n g   mixture   was  fed  at  a  r a t e   of  200  g/min.  to  a  13  cm 
d iamete r   sp inn ing   cup  r o t a t i n g   at  10,000  rpm.  The  r e s i n   was  spun  a s  
f i b r e s   from  the  cup  into  an  atmosphere  of  a i r   at  150°C,  and  then  t h e  



f i b r e s   were  removed  the re f rom  and  cured  by  h e a t i n g   for  3  hours  a t  

120°C  to  render   them  i n s o l u b l e   in  cold  water .   The  r e s u l t a n t   f i b r e s  

were  shredded  and  f u r t h e r   d i s i n t e g r a t e d   in  a  l a b o r a t o r y   v a l l e y   b e a t e r .  

The  shredded,   bea ten ,   f i b r e s   had  an  average  f i b r e   l eng th   of  a b o u t  

3  mm  and  an  a v e r a g e  d i a m e t e r   about  10  pm.  S u b s t a n t i a l l y   a l l   t h e  

f i b r e s   had  a  l eng th   wi th in   the  range  1  -   10  mm  and  a  d iameter   w i t h -  

in  the  range  3  -  20   pm.  The  s t r e n g t h   of  the  f i b r e s ,   measured  by  

shor t   span  t e s t i n g   of  a  loose  mat  of  the  f i b r e s ,   was  a p p r o x i m a t e l y  

120  MNm-2. 

In  the  examples  the  UF  f i b r e s   were  b lended ,   in  s p e c i f i e d  

q u a n t i t i e s   expressed   on  a  dry  f i b r e   b a s i s ,   with  c e l l u l o s e   pulps  t h a t  

had  been  bea ten   in  a  v a l l e y   b e a t e r   to  s p e c i f i e d   f r e e n e s s e s .   The 

r e s u l t a n t   b lends   were  made  into  paper  handshee t s   of  subs tance   a b o u t  

60g  m-2  us ing   a  B r i t i s h   S tandard   handshee t   former.   Except  where  

i n d i c a t e d ,   the  papers   were  wet  p r e s s e d .  

The  papers   were  t e s t e d   in  the  f o l l o w i n g   manner :  

Absorp t ion   c a p a c i t y :   a  small  q u a n t i t y   of  the  paper  was  w e i g h e d ,  

with  water ,   l i g h t l y   shaken  to  remove  excess  water ,   and 

reweighed.   The  a b s o r p t i o n   c a p a c i t y   was  c a l c u l a t e d   as  t h e  

weight  of  water   absorbed  per  gram  of  a i r   dry  p a p e r .  

Absorp t ion   time:  a c c o r d i n g   to  the  TAPPI  Bibulous   paper  t e s t ,   T432.  

The  time  taken  to  absorb  1  ml  of  water   was  m e a s u r e d .  

Klemm  absorbency  t e s t :   t h i s   t e s t   was  modi f ied   to  conform  with  t h e  

s izes   of  the  paper  samples  made  and  with  the  f ac t   t h a t  

h igh ly   absorben t   m a t e r i a l s   were  be ing   t e s t e d .   A  s t r i p   o f  

paper ,   150  mm  x  15  mm  was  held  v e r t i c a l l y   with  10  mm  o f  

the  sample  immersed  in  water .   The  he igh t   of  the  w a t e r  

r i s e   up  t h i s   s t r i p   a f t e r   5  minutes  was  r eco rded .   ( N o r m a l  

a  time  of  10  minutes  is  recommended  for   the  Klemm  t e s t ) .  

Oil  a b s o r p t i o n :   a cco rd ing   to  the  P a t r a   t e s t   us ing   o i l   S -600 .  

Burst   Index:  bu r s t   p r e s s u r e   is  measured  by  the  TAPPI  T403  method 

and  the  r e s u l t   in  kNm-2  is  d iv ided   by  the  subs tance   i n  
gm-2  to  give  the  bu r s t   i n d e x .  

EXAMPLE  1 

In  t h i s   example  a  commercia l ly   a v a i l a b l e   b i r ch   s u l p h a t e ,  



i . e .  a   chemical  wood,  pulp  was  used.  In  order   to  assess   the  maximum 

absorbence  o b t a i n a b l e   with  th i s   pulp,   the  pulp  was  d i s p e r s e d   in  w a t e r  

in  a  l a b o r a t o r y   d i s i n t e g r a t o r   wi thout   any  p r i o r   b e a t i n g   or  r e f i n i n g .  

Because  in  the  a b s o r p t i o n   c a p a c i t y   t e s t   the  paper  sample  tended  t o  

f a l l   apar t   on  t o t a l   immersion  in  water   and  so  r endered   i t   i m p r a c t i c a l  

to  ob ta in   a  meaningful   va lue ,   paper  was  also  made  from  the  same  p u l p  

a f t e r   i t   had  been  l i g h t l y   b e a t e n .  

Papers  were  also  made  from  blends  of  the  c e l l u l o s e   p u l p  

bea ten   to  va r ious   degrees  with  va r ious   amounts  of  the  UF  f i b r e s .   The 

r e s u l t s   are  shown  in  the  f o l l o w i n g   t a b l e .  

Runs  1.1  and  1.2  demons t ra te   tha t   the  maximum  absorbency  o b t a i n a b l e  
with  the  b i r c h   su lpha t e   pulp  alone  is  a b s o r p t i o n   c a p a c i t y   ~ 3 ,  
a b s o r p t i o n   time  ~ 1 4 5  -   146  s ec . ,   and  Klemm  r i s e   ~ 5 6  -   70  mm. 

This  example  shows  tha t   while  a  paper   with  20%  UF  (run  1 . 4 )  
has  s i m i l a r   absorbency  p r o p e r t i e s   to  the  maximum  a c h i e v a b l e   with  t h e  
b i r ch   su lpha t e   pulp  a lone ,   the  bur s t   index  is  much  improved.  It  a l s o  
demons t r a t e s   tha t   absorben t   papers   may  be  made  us ing   low  f r e e n e s s  



pulps ,   i f   s u f f i c i e n t   UF  f i b r e s   are  added  -   compare  runs  1.3  and  1 . 8 .  

EXAMPLE  2 

To  demons t ra te   the  e f f e c t   of  a  b i n d e r ,   s t a r c h   was  added  t o  

the  f i b rous   mixture   from  which  the  papers   were  made.  The  c e l l u l o s e  

pulp  was  a  b i r c h   su lpha t e   pulp  bea ten   to  a  f r e e n e s s   of  484  ml .  

By  comparison  with  s t a r c h   f ree   systems  of  s i m i l a r   blend  f r e e n e s s   a n d  

UF  conten t   in  Example  1,  e .g.   compare  run  2.3  with  run  1.6  and  r u n  

2.4  with  run  1.9,  i t   is  seen  tha t   adding  s t a r c h   improves  both  t h e  

absorbency  and  bu r s t   i n d e x .  

EXAMPLE  3 

The  p rocedure   of  Example  1  was  r e p e a t e d   u s ing   a  c o m m e r c i a l l y  

a v a i l a b l e   unb leached   mechanical   wood  pulp  in  p lace   of  the  b i r c h  

su lpha t e   pulp.   In  one  case,   run  3.7,  the  paper  was  made  o m i t t i n g   t h e  

wet  p r e s s i n g   s tep .   The  r e s u l t s   are  shown  in  the  f o l l o w i n g   T a b l e .  



Again  i t   is  seen  tha t   i f   s u f f i c i e n t   UF  f i b r e s   are  i n c o r p o r -  

a ted ,   absorben t   papers   can  be  made  with  low  f r e e n e s s   c e l l u l o s e   p u l p s .  

EXAMPLE 4 

The  p rocedure   of  Example  1  was  r e p e a t e d   us ing   as  t h e  

c e l l u l o s e   pulp  a  mixture   of  70%  b leached   pine  s u l p h a t e   and  30% 

b leached   b i r ch   s u l p h a t e .   In  some  cases  3%,  on  f i b r e   weight ,   o f  

s t a r ch   was  added  and,  in  a l l   these   runs,   the  wet  p r e s s i n g   step  was 

omi t ted .   The  water  a b s o r p t i o n   time  quoted  is  the  time  taken  t o  

absorb  0.1  ml  of  water  r a t h e r   than  1  ml  as  in  the  p r ev ious   e x a m p l e s .  



EXANIPLE  5 

The  p rocedure   of  Example  1  was  r e p e a t e d   us ing   as  t h e  

c e l l u l o s e   pulp  a  b i r ch   su lpha t e   wood  pulp  of  f r e e n e s s   425  ml.  The 

r e s u l t s   are  shown  in  the  f o l l o w i n g   Table,   t o g e t h e r   with  data   for  a  

commercial  b l o t t i n g   paper  and  a  commercial  absorben t   paper  t o w e l l i n g .  



The  papers   of  runs  5.1  to  5.9  a l l   had  a b s o r p t i o n   c a p a c i t i e s   i n  

excess  of  3. 



1.  An  absorben t   paper  product   formed  from  a  blend  of  f i b r o u s  

c o n s t i t u e n t s   compr i s ing   5 -   95%  by  weight  of  amino- formaldehyde   r e s i n  

f i b r e s   which  are  i n s o l u b l e   in  cold  water  and  have  an  average  l e n g t h  

between  1  and  10  mm  and  a  mean  d iamete r   between  1  and  30  pm,  a n d ,  

c o r r e s p o n d i n g l y   95 -   5%  weight  of  c e l l u l o s e   pulp ,   p rov ided   t h a t ,  

where  the  Canadian  Standard  Freeness   of  said  c e l l u l o s e   pulp  is  b e l o w  

310  x  +  140  ml  (where  x  is  the  p r o p o r t i o n   by  weight  of  l i g n i n   f r e e  

pulp  in  said  c e l l u l o s e   pu lp ) ,   the  p r o p o r t i o n   of  a m i n o - f o r m a l d e h y d e  

r e s i n   f i b r e s   in  the  blend  is  such  tha t   the  Canadian  Standard  F r e e n e s s  

of  said  blend  is  above  220  x  +  400  ml .  

2 .  A n   abso rben t   paper  product   as  claimed  in  claim  1  w h e r e i n  

the  f i b r o u s   c o n s t i t u e n t s   comprise  15  to  80%  by  weight  of  the  amino-  

formaldehyde  r e s i n   f i b r e s   and,  c o r r e s p o n d i n g l y ,   85  to  20%  by  w e i g h t  

of  c e l l u l o s e   p u l p .  

3 .  A n   abso rben t   paper  product   as  claimed  in  claim  1  or  claim  2 

c o n t a i n i n g   0.01  to  10%  by  weight ,   based  on  the  weight  of  the  f i b r o u s  

c o n s t i t u e n t s ,   of  a  b i n d e r .  

4 .  A n  a b s o r b e n t   paper   product   as  claimed  in  claim  3  w h e r e i n  

the  amino-formaldehyde   r e s i n   f i b r e s   form  at  l e a s t   70%  by  weight  o f  

the  f i b r o u s   c o n s t i t u e n t s .  

5.  An  absorben t   paper  product   as  claimed  in  any  one  of  claims  1 

to  4   tha t   has  been  c r e p e d .  
6.  An  absorben t   paper  p roduct   as  claimed  in  claim  5  in  which  

the  amino-formaldehyde  r e s i n   f i b r e s   form  l e s s   than  35%  by  weight  o f  

the  f i b r o u s   c o n s t i t u e n t s .  

7.  An  absorben t   paper   product   as  claimed  in  any  one  of  claims  1 

to  6  wherein  the  amino-formaldehyde   r e s i n   f i b r e s   are  f i b r e s   of  a  r e s i n  

formed by  condensing formaldehyde  with  urea  and  0  to  5%  by  weight ,   b a s e d  

on  the  weight  of  urea ,   of  me lamine .  

8.  An  absorben t   paper  product   as  claimed  in  any  one  of  claims  1 

to  7  wherein  the  molar  r a t i o   of  formaldehyde  to  amino  groups  in  t h e  

amino-formaldehyde  r e s i n   is  between  0 .6 :1   and  1 . 5 : 1 .  

9.  An  absorben t   paper  product   as  claimed  in  any  one  of  claims  1 

to  8  wherein  the  amino-formaldehyde   r e s i n   have  an  average  f i b r e   l e n g t h  
in  the  range  2  to  6  mm  with  s u b s t a n t i a l l y   a l l   the  f i b r e s   h a v i n g  



l eng ths   wi th in   the  range  1  to  10  mm. 

1 0 .  A n   absorbent   paper  product   as  claimed  in  any  one  of  claims  1 

to δ  wherein  the  amino-formaldehyde   r e s i n   f i b r e s   have  a  mean  d i a m e t e r  

wi th in   the  range  2  to  20  µm  with  s u b s t a n t i a l l y   a l l   the  f i b r e s   h a v i n g  

d iameters   wi th in   the  range  1  to  30  µm. 
11.  A  process   for  the  p r o d u c t i o n   of  an  absorben t   paper  p r o d u c t  

acco rd ing   to  any  one  of  the  p r e c e d i n g   claims  compr i s ing   forming  an  

aqueous  s l u r r y   of  the  f i b rous   c o n s t i t u e n t s ,   forming  said  s l u r r y   i n t o  

sheet   form,  and  removing  the  w a t e r .  

12.  A  p rocess   as  claimed  in  claim  11  wherein  the  sheet   is  n o t  

p res sed   p r i o r   to  d r y i n g .  

13.  A  p rocess   as  claimed  in  claim  11  or  claim  12  wherein  t h e  

sheet   is  creped  a f t e r   d r y i n g .  
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