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(§)  Neutral  paper  and  process  for  its  manufacture. 

  A  neutral  or  alkaline  paper  having  highly  uniform  tone, 
higher  bursting  point  and  greater  opacity  is  described.  The 
manufacturing  process  consists  primarily  in  neutralizing  to  a  pH 
of  7  or  more  and  acid  mixture  of  fibers,  sizing  agents  and 
aluminium  sulphate  with  alkaline-earth  metal  oxides  or  hydro- 
xides  and  their  derivates.  The  mixture  so  neutralized  allows  the 
use  of  calcium  carbonate  as  a  filler  in  the  stock,  resulting  in 
greater  ingredient  retention  and  a  lesser  amount  of  fines  in  the 
water,  this  residual  water  being  a  clear  water  that  can  be recycled. 
The  substitution  of  clays  by  calcium  carbonate  reduces  or 
eliminates  machinery  wear.  Implementation  of  the  process  does 
not  require  using  additional,  new  or  different  manufacturing 
equipment  while  it  implies  an  immediate  reduction  in  costs. 



General   Fie ld   of  the  I n v e n t i o n  

Paper  m a n u f a c t u r i n g   uses  c e l l u l o s e   as  raw  m a t e r i a l .   Con- 

v e n t i o n a l l y ,   the  p rocess   comprises   the  s teps   of  s e p a r a t i n g   t h e  

c e l l u l o s e   f i b e r s ,   suspending   it   in  water  to  a  c o n s i s t e n c y   of  a b o u t  

3  to  4  %,  i n t r o d u c i n g   it   in to  a  r e f i n e r   in  which  f i b e r s   are  s e v e r e d  

and  combed,  it   then  flows  to  a  mixer  in  which  a  ros in   size  s o l u t i o n  

is  added  and  mixed  with  a l l   f i b e r s .   Aluminum  s u l p h a t e   is  then  added 

u n t i l   a  pH  a c i d i t y   of  4.2  is  reached  causing  p r e c i p i t a t i o n   of  t h e  

ros in   s ize   due  to  the  aluminum  s u l p h a t e   being  d i s s o c i a t e d   i n t o  
A l   c a t i ons   at  said  pH.  The  s tock  is  then  homogenized  and  a  
f i b e r   s t r u c t u r e   and  o r i e n t a t i o n   takes  p l ace .   Water  is  e l i m i n a t e d  

from  the  su spens ion   l eav ing   only  a  mass.  Water  e x t r a c t i o n   i s  

s t a r t e d   u n t i l   a  65  to  60  %  range  is  r eached ,   and  the  r e m a i n i n g  

humidi ty   is  e l i m i n a t e d   by  apply ing   p r e s su re   and  hea t ,   and  the  r e -  

s u l t i n g   product   is  f i n i s h e d   to  ob t a in   a  smooth  paper  sheet   h a v i n g  
d i f f e r e n t   c h a r a c t e r i s t i c s .  

As  i t   can  be  observed ,   i t   is  n e c e s s a r y   to  d i s s o c i a t e   the  a l u -  

minum  su lpha t e   into  A1+++  c a t i o n s   in  order  to  ob ta in   p o s i t i v e  

charges  that   allow  a  c o r r e c t   adhes ion   between  f i b e r s   and  a  s i z i n g  

agent .   Without  th i s   adhes ion   there   is  no  s i z ing   of  the  paper .   How- 

ever ,   th i s   adhes ion   causes  a c i d i t y   which  remains  in  the  s o l u t i o n  

u n t i l   the  f i n a l   product   is  formed,  thus  o b t a i n i n g   an  acid  p a p e r .  
The  reason  for  t h i s ,   is  tha t   as  the  c e l l u l o s e   is  a  c o l l o i d ,   when  i t  

is  suspended  in  water  i t   g e n e r a t e s   a  nega t i ve   p o t e n t i a l   known  as  Z 

p o t e n t i a l   and  as  the  ro s in   is  also  e l e c t r o n e g a t i v e ,   the  two  s u b -  

s tances   r e j e c t   each  o the r .   When  aluminum  s u l p h a t e   is  d i s s o l v e d   i t  

d i s s o c i a t e   in to   an  Al+++  ca t i on   and  a  S04  anion,   t h e r e -  

fore  said  Al+++  ca t i on   changes  the  n e g a t i v e   p o t e n t i a l   into  a 

p o s i t i v e   p o t e n t i a l   and  under  such  c i r c u m s t a n c e s   the  s ize  is  f i x e d .  

But  as  there   are  also  S04  ions ,   these  r eac t   with  water  p r o -  

ducing  s u l p h u r i c   acid  which  makes  the  paper  ac id ,   thus  reducing   i t s  

q u a l i t y .   It   has  not  been  p o s s i b l e   to  obv ia te   such  a c i d i t y   b e c a u s e  

aluminum  su lpha t e   d i s s o c i a t e s   into  Al+++  c a t i ons   a n d ,  

S04  s ince  o the rwise   charges   would  remain  nega t i ve   and  t h e  

s ize   would  not  be  f ixed  to  c e l l u l o s e   f i b e r s .   Bes ides ,   in  an  a c i d  



medium,  c e r t a i n   charges  such  as  calcium  c a r b o n a t e ,   which  is  c h e a p e r  

than  c lay ,   cannot  be  u s e d .  

On  the  other   hand,  during  t r i a l   runs  of  the  claimed  p r o c e s s ,  
s eve ra l   obvious  i nconven iences   in  said  c o n v e n t i o n a l   process   have 

been  brought   to  l i g h t   which  are  s a t i s f a c t o r i l y   solved  by  means  of  

the  claimed  p roces s .   Among  other   i nconven i ences   there   is  a  g r e a t e r  

wear  of  machinery  when  using  a b r a s i v e   l oad ings   such  as  c lay,   b e -  

cause  i t   qu ick ly   wears  out  m e t a l l i c   equipment .   Water  usage  is  v e r y  

high  because  not  a l l   of  the  water  can  be  r e c y c l e d .   Fines  r e t e n t i o n  

is  low.  Ashes  r e t e n t i o n   is  also  c o m p a r a t i v e l y   low,  because  the  r e -  

s u l t i n g   paper  has  less   weight  and  f ibe r   o r i e n t a t i o n   is  less   t h a n  

s a t i s f a c t o r y .  

Paper  r e s u l t i n g   from  the  de sc r i bed   novel  process   is  compar-  

a t i v e l y   b e t t e r   because  i t   is  n e u t r a l   or  a l k a l i n e ,   i t   has  a  b e t t e r  

f i b e r   o r i e n t a t i o n ,   i t s   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   are  much  more 

homogeneous,  i t   can  have  g r e a t e r   o p a c i t y ,   i t   has  a  h igher   b u r s t i n g  

point   and  i t   does  not  become  y e l l o w i s h .  

Neut ra l   paper  m a n u f a c t u r i n g ,   based  on  c e l l u l o s e   and  the  use  o f  

colophony-aluminum  su lpha t e   as  s i z ing   has  a  g rea t   impor tance   due  t o  

the  lower  cost  of  m a t e r i a l s   used  and  to  the  fac t   tha t   there   is  no 

need  to  make  changes  or  a d d i t i o n s   to  manufac tu r ing   equ ipmen t  

normally  used.  This  process   is  i m p o r t a n t ,   because  economic  changes  

t o g e t h e r   with  env i ronmen ta l   p r e s s u r e s   have  caused  many  paper  manu- 

f a c t u r e r s   to  cons ide r   a  n e u t r a l   or  a l k a l i n e   p r o c e s s .  
The  paper  i n d u s t r y   in  the  United  S ta tes   is  producing  about  60 

m i l l i o n   met r ic   tons  of  paper  and  cardboard   a n n u a l l y .   Most  of  t h i s  

p roduc t ion   is  c a r r i e d   out  with  chemical   p roducts   of  an  acid  n a t u r e .  

These  p roduc ts   de termine   the  use  of  f i l l e r s   such  as  clays  which  do 

not  r eac t   in  an  acid  medium  but  do  u n f o r t u n a t e l y   harm  the  p a p e r  

manufac tu r ing   equipment .   In  known  p r o c e s s e s ,   i t   is  imposs ib l e   t o  

ob ta in   a  g r e a t e r   r e t e n t i o n   of  f ines   once  the  f i l l e r   has  been  added 

and  the  product   has  been  p r e s sed ,   t h e r e f o r e   water  e x t r a c t e d   has  a  

milky  aspect   c o n t a i n i n g   a  g rea t   number  of  p a r t i c l e s   and  f i n e  

f i b e r s .   This  byproduct   cannot  be  recyc led   wi thout   using  a  p u r i f y i n g  

recovery  process   which  is  very  c o s t l y ,   slow  and  u n p r a c t i c a l .  

The re fo re ,   acid  water  is  d i scha rged   in to   r i v e r s ,   lakes   and  s e a s  

helping  to  des t roy   the  environment   and  e v e n t u a l l y   the  food  c h a i n  

which  



suppor t s   l i f e   in  the  p l a n e t .   D i s s a t i s f a c t i o n   has  been  caused  by  t h e  

use  of  c o n v e n t i o n a l   methods  and  m a t e r i a l s   for  paper  m a n u f a c t u r i n g .  

As  the  acid  medium  almost  r e q u i r e s   the  use  of  clay  as  f i l l e r ,   and 

th is   is  an  a b r a s i v e   element  which  harms  machinery ,   paper  m a n u f a c -  

t u r e r s   are  now  eage r ly   looking  for  n e u t r a l   and  even  a l k a l i n e   p r o -  

c e s s e s .   This  would  le t   them  use  calcium  cabonate  as  a  f i l l e r   ob -  

t a i n i n g   o p e r a t i v e   advan tages   in  paper  manufac tu r ing   and  c o n s i d e r -  

ably  reducing  env i ronmen ta l   c o n t a m i n a t i o n .  

On  the  o ther   hand,  in  Chemical  Bus iness ,   of  June  1984,  pages  

13-18,  the  d e s i r a b i l i t y   of  using  CAC03  as  the  idea l   f i l l e r ,   i n -  

crease  so l id   r e t e n t i o n   during  the  process   and  i n c r e a s e   the  s t r e n g t h  

in  humid  paper  to  allow  a  f a s t e r   mechanica l   p r o c e s s ,   e t c .   i s  

m e n t i o n e d .  

Impor tant   changes  are  poin ted   out  for  the  use  of  n e u t r a l   o r  

a l k a l i n e   paper  such  as  book  m a n u f a c t u r i n g   because  a  n e u t r a l   p a p e r  
has  a  longer  l i f e .   It  wi l l   also  be  use fu l   in  a l l   those  a c t i v i t i e s  

in  which  documents  of  h i s t o r i c ,   l ega l   and  t e c h n i c a l   i m p o r t a n c e ,  

among  o t h e r s ,   are  h a n d l e d .  

In  view  of  the  above,  i t   wi l l   be  unders tood   that   the  p u r p o s e  
of  the  i n v e n t i o n   is  to  ob ta in   a  n e u t r a l   or  a l k a l i n e   paper  t h r o u g h  

an  e a s i l y   implemented  process   which  also  has  economical   a d v a n t a g e s  

for  the  paper  m a n u f a c t u r e r .  

One  of  the  main  advantages   of  the  n e u t r a l   or  a l k a l i n e   p r o c e s s  
with  r e spec t   to  the  acid  p r o c e s s ,   is  the  cost  r e d u c t i o n   o b t a i n e d  

when  using  calcium  ca rbona te   as  a  f i l l e r ,   because  it  has  a  lower  

cost  than  f i l l e r s   such  as  t i t a n i u m   d iox ide   and  c l a y s .   The  a d v a n t a g e  

of  t i t a n i u m   d iox ide   is  i t s   o p a c i t y ,   but  as  i t s   cost  is  more  t h a n  

double  the  cost  of  calcium  c a r b o n a t e ,   wi thout   any  doubt ,   t i t a n i u m  

dioxide   wi l l   be  d i s p l a c e d   by  calcium  carbona te   to  provide  o p a c i t y .  

Another  ob j ec t   is  to  provide  a  paper  with  b e t t e 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 .  

A  f u r t h e r   ob jec t   is  to  provide  a  paper  with  a  higher   b u r s t i n g  

p o i n t .  

A  f u r t h e r   ob jec t   is  to  provide  a  fine  touch  p a p e r .  
Another  ob jec t   is  to  provide  a  paper  with  uniform  tone  which  

does  not  d e c o l o r i z e   with  time  and  which  b e t t e r   w i t h s t a n d s   a d v e r s e  

c o n d i t i o n s   such  as  h u m i d i t y .  



A  f u r t h e r   ob jec t   is  to  provide  a  paper  manufac tu r ing   p r o c e s s  
which  can  be  c a r r i e d   out  with  c o n v e n t i o n a l   paper  m a n u f a c t u r i n g  

e q u i p m e n t .  

Another  ob jec t   is  to  reduce  paper  manufac tu r ing   c o s t s .  

A  f u r t h e r   ob jec t   is  to  ob ta in   a  paper  of  h igher   w e i g h t .  

Another  ob jec t   is  to  avoid  c o r r o s i o n   in  the  m a n u f a c t u r i n g  

e q u i p m e n t .  

A  f u r t h e r   ob jec t   is  to  ob ta in   c l ea r   water  at  the  end  of  t h e  

process   to  r ecyc le   i t   and  reduce  consumption  t h e r e o f .  

A  f u r t h e r   ob jec t   is  to  provide  a  paper  having  an  i n c r e a s e d  

o p a c i t y .  

Another  ob jec t   i t   to  use  calcium  ca rbona te   as  a  f i l l e r   in  t h e  

s t o c k .  

Background  of  the  i n v e n t i o n  

For  more  than  100  yea r s ,   paper  has  been  s ized  using  p r i n c i p a l -  

ly  tar   or  colophony,   e i t h e r   f u l l y   or  p a r t i a l l y   s a p o n i f i e d   or  emul-  

s i f i e d ,   f ixed  by  aluminium  s u l p h a t e .  

During  World  War  I I ,   when  colophony  supply  was  s ca rce ,   the  Na- 

val  Stores  i n d u s t r y   s t a r t e d   to  produce  f o r t i f i e d   colophony  s i z e s ,  

but  these  p roduc ts   were  only  30  to  40%  more  e f f i c i e n t .  

In  the  70 ' s   t e c h n o l o g i c a l   changes  were  made  to  the  paper  manu- 

f a c t u r i n g   equipment .   There  were  changes  in  paper  machines  w h e r e i n  

r o l l e r   t ab l e s   suppor t i ng   the  metal  c l o th   which  forms  the  p a p e r ,  

were  r ep laced   by  a  p l a s t i c   sheet   suppor t i ng   a  c lo th   which  becomes 

p l a s t i c ,   which  g r e a t l y   improved  r e t e n t i o n   of  a l l   types  of  a d d i t i v e s  

as  well  as  of  the  ros in   s i z e .  

There  are  other   s y n t h e t i c   s i z ing   agents   such  a  s t e a r i c   a c i d  

ketene  dimer,  a c r y l i c   r e s i n e s ,   a lkyl   s u c c i n i c   anhydr ide ,   e tc .   These  

s y n t h e t i c   s i zes   are  equa l ly   e f f e c t i v e   in  a l k a l i n e   or  n e u t r a l   med ia .  

Syn the t i c   s i zes   are  s e l f - a d h e s i v e   and  do  not  need  aluminum  s u l p h a t e  

to  be  f ixed  to  c e l l u l o s e .   These  s izes   produce  c e r t a i n   problems  t o  

paper  m a n u f a c t u r e r s ,   however,  because  running  time  is  longer  and 

paper  s i z ing   r e s u l t s   are  known  only  s eve ra l   days  a f t e r   the  p a p e r  

has  been  manufac tu red .   Bes ides ,   s y n t h e t i c   s izes   are  more  e x p e n s i v e  

than  the  ros in-a luminum  su lpha t e   s y s t e m .  

Residual   a c i d i t y   has  been  p a r t i a l l y   n e u t r a l i z e d   by  a d d i n g  



c a u s t i c   soda  to  the  stock  to  a  pH  of  6,  but  th i s   is  the  maximum  l e -  

vel ,   because  when  the  pH  goes  beyond  6,  the  s ize   is  los t   b e c a u s e  

c a u s t i c   soda  sodium  r e a c t s   with  the  a b i e t i c   acid  changing  i t   i n t o  

the  sodium  s a l t   which  is  water  so lub le   and,  t h e r e f o r e ,   e x t r a c t s   t h e  

s ize   from  the  f i b e r .  

There  are  o ther   p roce s se s   in  which  a  mix ture   of  aluminum  s u l -  

phate  and  sodium  a lumina te   has  been  used  looking  for  aluminum  h y -  

droxide  f o rma t ion ,   which  having  a  g rea t   a d s o r p t i o n   f ixes   to  t h e  

f i be r   and,  on  the  o ther   hand,  i t   f ixes   the  tar   thus  o b t a i n i n g   a 

sized  paper .   I t   also  has  a  g rea t   i nconven ience   because  due  to  i t s  

grea t   a d s o r p t i o n   power  it   tends  to  plug  the  equipment ,   causing  i n -  

c r u s t a t i o n s   on  c l o t h ,   f e l t s   and  p r e s s e s ,   f i n a l l y   c logging  them.  

Moreover,  when  adher ing   to  the  p r e s s e s ,   paper  tends  to  s t i c k   to  t h e  

p r e s se s   making  i t   d i f f i c u l t   to  be  loosened ,   t h e r e f o r e   reducing  p r o -  
d u c t i o n .   Even  more,  aluminum  hydroxide   absorbs   90X  of  i t s   weight  i n  

water  in  a  p e r s i s t e n t   manner,  making  i t   d i f f i c u l t   to  d ra in   the  p a -  

per  sheet   which  makes  drying  a l l   the  more  d i f f i c u l t .  

Due  to  the  above  and  a f t e r   observ ing   the  above  concepts   d u r i n g  

paper  m a n u f a c t u r i n g ,   i t   can  be  seen  that   the  presence   of  aluminum 

hydrox ides   in  the  system  is  h igh ly   harmful .   The  p r a c t i c a l   phenomena 

which  harm  the  m a n u f a c t u r e r   and  consequen t ly   the  i n t e r m e d i a r y   and 

f i n a l   consumer  are  po in ted   out  as  f o l l o w s :  

1.  Aluminum  su lpha t e   consumption  is  g r e a t l y   i n c r e a s e d   b e c a u s e  

a  l a rge   p o r t i o n   of  i t   p r e c i p i t a t e s   with  the  aluminum  h y d r o x i d e .  

T h e r e f o r e ,   not  more  than  34X  of  i t   is  u s e d .  

2.  Taking  into  c o n s i d e r a t i o n   the  great   a d s o r p t i o n   power  of  hy -  

d r o x i d e s ,   when  they  are  a l r eady   adsorbed  in  the  c e l l u l o s e   and  t h e  

wet  paper  is  t r a n s p o r t e d   through  the  machine,   manufac tu r ing   t a b l e ,  

p r e s s e s ,   suc t i on   p r e s s e s ,   f e l t s ,   e t c . ,   they  cause  an  a d s o r p t i o n  

a c t i o n   on  a l l   these  s u r f a c e s   making  i t   d i f f i c u l t   for  the  p a p e r  
sheet  to  be  loosened  thus  causing  paper  b r e a k i n g s ,   and  d i r t y i n g   and 

c logging  the  equipment .   Paper  p roduc t ion   is  slower  as  a  c o n s e q u e n c e  
of  the  i n t e n s i v e   maintenance   r equ i red   by  the  e q u i p m e n t .  

3.  The  r e c y c l i n g   water  system  gets  con t amina t ed ,   and  t o t a l  

a c i d i t y   i n c r e a s e s   and  th i s   harms  s i z ing   (P.M.  and  P.B.M.  Tappi  I I I  

page  44):  "Recycled  white  water  i n c r e a s e s   aluminum  ions  and  s u l -  

phate  ions  c o n c e n t r a t i o n   in  the  p r e c i p i t a t e   and  f l o c c u l a t i o n   w i l l  



form  only  at  a  lower  pH.  S t r a z d i n s   mentions  tha t   acid  alumina  i n  

r e c y c l i n g   water  may  cause  premature   a g g r e g a t e s   of  the  s i z e .  

4.  The  mullen  is  reduced  due  to  the  presence   of  hydroxides   and 

su lpha te   c o m p l e x e s .  

5.  For  the  same  reason ,   fo ld ing   r e s i s t a n c e   is  r e d u c e d .  

6.  Taking  into  c o n s i d e r a t i o n   that   hydroxides   form  ge l s ,   i . e . ,  

they  r e t a i n   grea t   amounts  of  water ,   c e l l u l o s e   d ra inage   on  the  manu- 

f a c t u r i n g   t ab le   is  r e d u c e d .  

7.  If  d r a inage   is  reduced,   the  drying  system  is  o v e r c h a r g e d  

causing  an  i n c r e a s e   in  cost  and  r e d u c t i o n   in  e f f i c i e n c y   and  p r o -  

d u c t i o n .  

8.  To  improve  water  d ra inage   from  c e l l u l o s e   on  the  m a n u f a c t u r -  

ing  t a b l e ,   s u c t i o n   must  be  i n c r e a s e d ,   t h e r e f o r e ,   f ines   i n c r e a s e   i n  

r e c y c l i n g   w a t e r .  

All  of  the  above  show,  from  any  point   of  view  tha t   the  p r e -  

sence  of  aluminum  hydroxides   should  be  e l i m i n a t e d .  

F i g u r e s  

D e t a i l e d   d e s c r i p t i o n   of  the  n e u t r a l   paper  manufac tu r ing   p r o -  

cess  per  ba tch ,   one  l ine   only  based  on  the  p rocess   diagram  of  f i g .  

1 .  

Water  (A),  c e l l u l o s e   (C),  r o s in   (R)  and  aluminum  su lpha t e   ( S ) ,  

are  depos i t ed   into  the  hyd rapu lpe r   (1)  where  c e l l u l o s e   f i b e r s   a r e  

s e p a r a t e d .   Af ter   c e l l u l o s e   f i b e r s   have  been  s e p a r a t e d   i t   flows  i n t o  

a  tub  (2)  for  homogeniza t ion   of  the  system  and  then  flows  to  t h e  

r e f i n e r   (3)  which  wi l l   develop  c e r t a i n   p r o p e r t i e s   in  the  p a p e r ,  

based  on  c e r t a i n   f a c t o r s   such  as  c o n s i s t e n c y ,   type  of  r e f i n e r   and 

na ture   of  the  f i b e r .   As  r e f i n i n g   advances  a  mucilage  is  p r o d u c e d ,  

causing  a  chain  e f f e c t   on  the  f i b rous   s t r u c t u r e   which  wi l l   improve 

paper  s t r e n g t h .   This  t r ea tmen t   is  c a r r i e d   out  in  c e r t a i n   a p p a r a t u s  

known  as  r e f i n e r s .   There  are  r e f i n e r s   of  many  d i f f e r e n t   des igns   and 

s i z e s ,   whose  e f f e c t   is  valued  in  degrees  by  means  of  s p e c i a l   d e -  

vices   known  as  the  S c h o p p e r - R i e g l e r   and  Canadian  S t a n d a r d .  

After  going  through  the  r e f i n e r   the  s tock  flows  into  a  s u p p l y  

tub  (4)  in  which  the  n e u t r a l i z i n g   agent  (N),  is  added  and  then  t h e  

paste   flows  into  a  supply  tub  (5)  and  machine  tub  (6)  in  which  t h e  

loading  is  added  to  the  s tock  ( in  th i s   type  of  process   CaC03  ( B ) ,  



can  be  added,  in  order  to  f i l l   f iber   i n t e r s p a c e s   in  the  paper  s h e e t  
and  for  smoothing  i t s   s u r f a c e ,   improving  b r i l l i a n c y   and  p r i n t i n g  
c a p a c i t y ,   reducing  t r a n s p a r e n c y   and  i n c r e a s i n g   opac i ty ,   fo r  
p rov id ing   s o f t n e s s   and  f l e x i b i l i t y   and  for  i n c r e a s i n g   w h i t e n e s s  

degree .   The  s tock  then  flows  towards  the  paper  machine  for  d r y i n g  
and  winding  in  r o l l s .  

De ta i l ed   d e s c r i p t i o n   of  the  i n v e n t i o n .  

In  the  process   of  o b t a i n i n g   n e u t r a l   paper,   c e l l u l o s e   i s  

suppl ied   to  the  paper  f a c to ry   in  a  humid  s t a t e   of  a i r - d r i e d .   It  i s  

i n t roduced   to  the  paste   s e c t i o n   in  order  to  t r ans form  it  into  a 

pasty  mass  whose  f i b e r s   wi l l   be  s e p a r a t e d   when  flowing  to  t h e  

r e f i n i n g   s e c t i o n   wherein  f i be r   a g g l o m e r a t i o n s   and  lumps  wil l   be 

d e s i n t e g r a t e d   by  means  of  con t inuous   r e f i n e r s .  

Raw  m a t e r i a l   thus  p r e p a r e d ,   flows  to  the  mixture   tube  or  t a n k s  

wherein  c o n s i s t e n c y   n o r m a l i z a t i o n   and  f ibe r   combina t ion   wi l l   t a k e  

place  by  the  a d d i t i o n   of  s i z ing   a g e n t s ,   loading  and  a d d i t i v e s .  

As  mentioned  b e f o r e ,   c e l l u l o s e   is  a  c o l l o i d   and  when  it  i s  

suspended  in  water  it   g e n e r a t e s   a  nega t ive   p o t e n t i a l   known  as  Z 

p o t e n t i a l .   As  the  ros in   s ize  has  a  nega t i ve   p o t e n t i a l ,   c e l l u l o s e  

f i b e r s   and  the  size  r e j e c t   each  o t h e r .   In  order  to  fix  the  size  t o  

c e l l u l o s e   f i b e r s ,   aluminum  su lpha te   which  is  a  b inding  agent  f o r  

c e l l u l o s e   and  the  s i z ing   agen t ,   and  which  in  th i s   case  is  r o s i n ,   i s  

u s e d .  

Aluminum  su lpha t e   is  used  because  it  is  the  l e a s t   e x p e n s i v e  
and  c o l o r l e s s   s a l t   and  because  it   con ta ins   a  t r i v a l e n t   e lement ,   t h e  
Al+++  as  a  c a t i o n .   This  changes  the  Z  p o t e n t i a l   from  -30  mlv 

to  +5  mlv  in  order  to  fix  the  size  to  the  f i b e r .   But  aluminum 

su lpha t e   leaves   an  acid  r e s idue   which  wi l l   d e t e r i o r a t e   t h e  

r e s u l t i n g   paper ,   because  in  an  aqueous  s o l u t i o n ,   it  g e t s  
d i s s o c i a t e d   and  h y d r o l i z e d   producing  hydra te   m ix tu r e ,   i . e . ,  

but  water  h y d r o l i z e s   it  t o o  

and 

looking  at  it  in  another   way  and  tak ing   into  account   W e r n e r ' s  

theory  on  complexes,   the  c o o r d i n a t i n g   number  of  Al  is  6 



al l   e l e c t r o n s   between  aluminum  and  oxygen  being  p resen t   and  o r d e r e d  

towards  oxygen,  there  is  a  hydrogen  r e j e c t i o n   which  is  l i b e r a t e d   a s  

a  p ro ton .   (Andrews  and  Kokes,  page  770,  Fundamental  C h e m i s t r y ) .  

As  aqueous  ions  are  a  chemical  s p e c i e s ,   it  is  p o s s i b l e   to  c a l -  

cu la te   bonding  e n e r g i e s   between  water  molecules   and  ions .   A  sodium 

gaseous  ion  is  d i so lved   in  wa te r ,   r e l e a s i n g   energy,   i . e . :  

With  a  charge  i n c r e a s e   and  a  r e d u c t i o n   in  the  ca t ion   s i z e ,   h y -  

d r a t i n g   energy  i n c r e a s e s .   For  aluminum  i o n s :  

which  cor responds   to  a  bonding  energy  of  about  200  Kcal.  Due  t o  

such  high  bonding  energy,   e l e c t r o n s   c o n c e n t r a t e   between  aluminum 

and  oxygen  atoms.  This  e l e c t r o n   d i sp l acemen t   makes  the  hyd rogen  

atom  more  p o s i t i v e   and  causes  a  proton  r e j e c t i o n   by  the  p o s i t i v e l y  

charge  aluminum  ion  and  a  weaking  of  the  OH  bonding;  t h e r e f o r e ,   t h e  

fo l lowing   h y d r o l y s i s   o c c u r s :  

This  is  the  reason  why  thet-aluminum  su lpha t e   in  s o l u t i o n   has  an  

acid  r e a c t i o n ,   i . e . ,   i t   is  a  proton  p roducer .   T h e r e f o r e ,   if  we 

des i r e   to  ob ta in   a  n e u t r a l   paper ,   a c i d i t y   in  said  c e l l u l o s e ,   r o s i n  

and  aluminum  su lpha te   mix tu re ,   has  to  be  n e u t r a l i z e d .   For  th is   e n d ,  

once  the  system  is  homogenized,   a  c e r t a i n   amount  of  a l k a l i n e - e a r t h  

metal  oxides  and  hydroxides   or  t h e i r   d e r i v a t e s   are  added  in  an  

amount  s u f f i c i e n t   to  reach  a  pH  of  7,  and  then  the  f i l l e r   is  a d d e d ,  

in  th i s   case  CaC03  in  an  amount  of  from  20  to  30X  by  weight  b a s e d  

on  the  weight  of  c e l l u l o s e   and  then  normal  manufac tu r ing   process   i s  

c o n t i n u e d .  

As  a l k a l i n e - e a r t h   metal  s a l t s   with  a b i e t i c   acid  or  i t s   d e r i -  



vates   are  water  i n s o l u b l e ,   a l k a l i n e - e a r t h   metal  oxides  and  hy -  

d rox ides   cannot  e x t r a c t   the  s ize   which  has  been  f ixed  to  the  c e l l u -  

lose  f i b e r   and,  t h e r e f o r e ,   paper  s ize   is  not  ha rmed .  

There  is ,   moreover,   a  two-fo ld   advantage  of  using  oxides  and 

hydrox ides   of  a l k a l i n e - e a r t h   me ta l s .   F i r s t ,   because  i t   helps  e l i m i -  

na t ing   S04  ions  in  the  water  because  of  the  fo rmat ion   o f  

MS04  in  the  " s t o c k " .   Since  MS04  p r e c i p i t a t e s   "white  w a t e r "  

comes  out  clean  and  t r a n s p a r e n t   and  can  be  r e c y c l e d .   Second,  b e -  

cause  MS04  remains  with  the  working  m a t e r i a l   as  a d d i t i o n a l   l o a d  

and  f i n a l l y   with  the  paper  adding  up  "weight"  to  said  paper .   T h i s  

b e n e f i t s   the  economics  of  paper  m a n u f a c t u r i n g .   Thus,  t r a n s p a r e n t  

r eusab le   water  means  no  waste ,   n o n - c o n t a m i n a t i n g ,   f u l l y   e f f i c i e n t  

paper  m a n u f a c t u r i n g .  

Due  to  i t s   low  p r ice   and  c h a r a c t e r i s t i c s ,   ca lc iumoxide   o r  

calcium  hydroxide   which  is  added  to  water  as  ca l c iumoxide   is  t h e  

p r e f e r r e d   n e u t r a l i z e r .  

The  process   is  c a r r i e d   out  at  a  normal  manufac tu r i ng   t e m p e r a -  

ture  and  the  n e u t r a l i z i n g   subs tance   is  added  in  amounts  n e c e s s a r y  
to  ob ta in   the  n e u t r a l   or  a l k a l i n e   pH  d e s i r e d .  

Once  f i be r   suspens ion   is  n e u t r a l i z e d ,   the  pas te   system  e n t e r s  

into  the  paper  machine  through  an  i n l e t   box  feeding  the  f o r m a t i o n  

tab le   wherein  i t   is  t r ans fo rmed   into  a  f i b e r   in te rwoven   sheet   by 

water  e l i m i n a t i o n .   This  i n f o r m a t i o n   sheet   from  now  on  wi l l   be  s u b -  

j ec ted   e x c l u s i v e l y   to  water  e x t r a c t i o n   by  p h y s i c a l   and  m e c h a n i c a l  

means .  

Once  the  sheet   fo rmat ion   is  completed,   i t   is  t r a n s p o r t e d   i n t o  

the  wet  press   s e c t i o n   which  r e g u l a r l y   c o n s i s t s   of  two  or  t h r e e  

p r e s s u r e   n ips ,   the  f i r s t   being  g e n e r a l l y   a  s u c t i o n   nip  and  t h e  

other   two  being  f l a t   n ips .   In  th is   s ec t i on   a  range  of  65  to  60% 

dryness   is  r e a c h e d .  

The  paper  sheet   is  t r a n s p o r t e d   to  a  v a r i a b l e   number  of  s t eam 

heated  r o t a t i n g   c y l i n d e r s   in  which  water  wi l l   be  slowly  e l i m i n a t e d  

from  both  faces  of  the  sheet   when  i t   en t e r s   in  con tac t   with  t h e  

smooth  su r face   of  the  c y l i n d e r   and  on  the  t r a n s p o r t i n g   f e l t .  

Then  the  paper  sheet   goes  through  a  ca l ender   which  p resses   t h e  

sheet  and  p rov ides   smoothness  and  b r i l l i a n c y   to  i t .  

At  the  f i n a l   step  the  paper  is  wound  up  in  mandrels   which  r o -  



ta te   around  a  drum  ca l l ed   the  winder  which  keeps  a  l i n e a r   s p e e d ,  

thus  forming  a  master   r o l l   and/or   f i n a l   p r o d u c t .  

This  master   r o l l   wi l l   then  be  cut  into  t h inne r   r o l l s   a c c o r d i n g  

to  cu s tomer ' s   r e q u i r e m e n t s .  

This  f i n a l   s tage  of  c u t t i n g   and  packing  takes  place  at  t h e  

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

It  is  also  contempla ted   using  a l k a l i n e - e a r t h   metal  oxides  o r  

hydroxides   and  t h e i r   d e r i v a t i v e s   at  any  one  or  s eve ra l   s tages   o f  

the  p r o c e s s .  
If  only  a  given  pH  is  d e s i r e d   wi thout   looking  for  the  b e n e -  

f i c i a l   use  of  CaC03  as  a  f i l l e r ,   a l k a l i n e - e a r t h   metal  oxides  o r  

hydroxides   and  t h e i r   d e r i v a t i v e s   can  be  sprayed  onto  paper  s h e e t s  

wet  or  d r y i n g .  

It  is  f u r t h e r   poin ted   out  that   there   might  be  a  n e c e s s i t y   o f  

o b t a i n i n g   acid  paper ,   in  which  case  a l k a l i n e - e a r t h   metal  oxides  o r  

hydroxides   and  t h e i r   d e r i v a t i v e s   are  used  as  a  means  to  r e g u l a t e   pH 

in  the  process   and  p r o d u c t .  

Summarizing  a l k a l i n e - e a r t h   metal  oxides  or  hydroxides   and 

t he i r   d e r i v a t i v e s   can  be  used  to  con t ro l   a l k a l i n i t y ,   n e u t r a l i t y   o r  

a c i d i t y   in  the  paper  p roducts   by  the  simple  a d d i t i o n   of  the  n e u -  

t r a l i z e r .  

Although  i t   should  p r e f e r a b l y   be  added  in  the  s tock  to  o b t a i n  

a l l   the  p o s s i b l e   advan t ages ,   such  as  using  CaCo3  as  f i l l e r   and 

the  l i k e ,   the  fac t   is  that   i t   i s ,   i n d e p e n d e n t l y   of  other   c o n c e r n s ,  

a  h igh ly   e f f i c i e n t   n e u t r a l i z e r   in  i t s   own  r i g h t .  

Thus,  we  might  the  advantages   of  the  p r e f e r r e d   embodiments  a r e  

of  no  c o n s e q u e n c e .  
The  f i l l e r s   more  f r e q u e n t l y   used  are  clays  (aluminum  s i l i -  

c a t e ) ,   t a l c   (magnesium  s i l i c a t e ) ,   calcium  c a r b o n a t e ,   f ixed  w h i t e  

( p r e c i p i t a t e d   barium  su lpha t e )   and  t i tanum  d iox ide   which  also  has  a 

covering  power.  F i l l e r s   are  g e n e r a l l y   d i s p e r s e d   in  w a t e r .  

The  i n v e n t i o n   wi l l   be  b e t t e r   unders tood   from  the  f o l l o w i n g  

i l l u s t r a t i v e ,   a l though  not  l i m i t a t i v e ,   e x a m p l e s :  

Example  1 

A  calcium  hydroxide   mixture  was  prepared  as  f o l l o w s :  

200  kg  of  lime  are  added  to  an  8000  lt   tank  under  c o n t i n u o u s  

s t i r r i n g .  



The  dosage  to  the  s i lo   i n c r e a s e d   slowly  in  order  to  find  o u t  

the  e f f e c t   on  the  pH,  u n t i l   a  pH  of  7  was  reached ,   at  which  pH  t h e  

process   was  c a r r i e d   o u t .  

The  dosage  used  for  r e s i n ,   colophony  or  tar  was  the  same  (8 

k g / t o n ) ,   and  the  dosage  used  for  aluminum  su lpha t e   was  s l i g h t l y  

lower  (18  to  14  k g / t o n ) ,   i . e . ,   i t   was  p r a c t i c a l l y   s ized  in  the  same 

c o n d i t i o n s .  

When  the  pH  of  7  was  reached  a  p o s t b a t t e r y   steam  p r e s s u r e  
e f f e c t   was  observed ,   for  i t   rose  from  0.28  to  0.46  kg/cm2.  This  was 

due  to  the  fac t   that   the  r e t e n t i o n   during  the  f i r s t   step  also  i n -  

c reased   from  68  to  71.7%.  The  t u r b i d i t y   change  in  the  process   w a t e r  

was  o u t s t a n d i n g   because  at  a  n e u t r a l   pH,  water  at  the  cone  and  a t  

the  c l ea r   water  tank  was  very  c l e a r .  

Once  the  f ines   r e t e n t i o n   e q u i l i b r i u m   was  reached ,   steam  p r e s s -  

ure  reached  the  i n i t i a l   va lues   at  the  p o s t b a t t e r y   (0.28  k g / c m 2 ) .  

Dosage  of  calcium  hydroxide   in  s o l u t i o n   as  an  average  was  was 

60  I t / m i n .   Dosage  of  the  f i l l e r ,   which  in  this-   case  was  CaC03, 

was  20%  based  on  the  weight  of  c e l l u l o s e .  

Water  hardness   at  the  head  i nc rea sed   from  140  to  190  p . p . m .  

Ac id i t y   in  the  system  dec reased   from  100  to  28  p . p . m .  

Qua l i t y   c h a r a c t e r i s t i c s   were  m a i n t a i n e d ,   and  a l though   a  s i z e  

r e d u c t i o n   of  from  66  to  42  seconds  was  observed ,   i t   was  not  c o n -  

s ide red   c r i t i c a l .  



C o n c l u s i o n s :  

Working  at  a  n e u t r a l   pH  did  not  imply  comparat ive   p r o b l e m s ,  

nor  changes  in  q u a l i t y   c h a r a c t e r i s t i c s .  

An  o u t s t a n d i n g   improvement  in  f ines   r e t e n t i o n   was  o b s e r v e d  

which  caused  an  i nc rea se   in  steam  p r e s s u r e ,   but  once  the  system  was 

e q u i l i b r a t e d ,   steam  p res su re   r e tu rned   to  i t s   normal  l e v e l .   Waste 

water  improved  g r e a t l y ,   coming  out  clean  and  c lea r   due  to  an  i n -  

creased  r e t e n t i o n   of  i n g r e d i e n t s   in  the  s t o c k .  

Reduct ion  in  the  i n t e r n a l   s i z ing   can  be  improved  by  making  t h e  

ros in-a luminum  su lpha te   r a t i o   more  e f f e c t i v e .  

Example  2 

A  dosaged  milk  of  lime  p r e p a r a t i o n   (calc ium  hydroxide)   at  t h e  

s i lo   of  the  paper  machine  was  u s e d .  

200  kg  of  lime  were  added  to  an  8000  lt   tank  under  c o n t i n u o u s  

s t i r r i n g .   The  dosage  at  the  s i lo   was  slowly  i n c r e a s e d   u n t i l   i t  

reached  a  pH  of  7.5,   working  at  t h i s   range  the  remaining  of  t h e  

d a y .  

The  i n t e r n a l   s i z ing   was  c a r r i e d   out  under  the  fo l lowing   c o n -  

d i t i o n s :   8  kg / ton   ros in   and  14  kg / ton   aluminum  s u l p h a t e ,   i . e . ,   a  

r a t i o   of  1 :1 .7-5.  

It  was  again  observed  tha t   steam  p re s su re   had  an  i n c r e a s i n g  

e f f e c t   because  from  the  average  of  0.3  kg/cm2  it  came  to  0.5  kg/cm2 

r e t u r n i n g   to  no rma l i ty   a f t e r   ad ju s tmen t s   to  the  o p e r a t i o n   were  

made.  

Another  suppor t ing   e f f e c t   was  the  i n c r e a s e   of  r e t e n t i o n   in  t h e  

f i r s t   s t ep ,   for  i t   r epo r t ed   an  i n c r e a s e   of  from  68X  to  72%.  The 

o u t s t a n d i n g   change  in  the  process   water  was  also  conf i rmed,   b e c a u s e  

when  the  pH  was  n e u t r a l i z e d   water  coming  from  the  cone  and  from  t h e  

c l e a r - w a t e r   tank,   was  t r a n s p a r e n t .  

Calcium  hydroxide  dosage  had  an  average  of  65  I t / m i n .  

The  hardness   of  the  head  water  i nc r ea sed   from  150  to  210 

p . p . m .  

Acid i ty   of  the  system  was  reduced  from  90  to  33  p . p . m .  

It  is  important   to  mention  that   q u a l i t y   c h a r a c t e r i s t i c s   were 

main ta ined   wi th in   normal  bounds.  Thus,  in  th is   example  a  r e d u c t i o n  

in  the  average  s iz ing   values   was  of  from  60  to  50  seconds,   which  i s  

usual  in  acid  p r o c e s s e s .  



C o n c l u s i o n s :  

1.  It   was  demons t ra ted   tha t   n e u t r a l   pH  work  (24:00  hour s ) ,   d i d  

not  imply  o p e r a t i v e   problems  nor  changes  in  q u a l i t y  

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

2.  There  was  an  o u t s t a n d i n g   improvement  in  the  r e t e n t i o n   o f  

f i ne s ;   thus,   i t   was  neces sa ry   to  i n c r e a s e   steam  p r e s su re   to  dry  t h e  

wet  m a t e r i a l .  

3.  Waste  water  came  out  c l ea r   and  t r a n s p a r e n t   a g a i n .  

4.  Although  the  r e d u c t i o n   in  the  value  of  i n t e r n a l   spr ing  was 

p re sen t   aga in ,   these  v a r i a t i o n s   are  normal  in  the  acid  p r o c e s s .  





Example  3 

5  g  b leached  k r a f t   c e l l u l o s e   were  suspended  in  170  ml  of  w a t e r  

o b t a i n i n g   a  3X  c e l l u l o s e   s tock .   Said  s tock  was  r e f ined   and  0.1  g 
ros in   size  (co lophony,   mass  or  ta r )   were  added  to  said  w a t e r / c e l l u -  

lose  m i x t u r e .   After  10  minutes  of  mixture  homogeniza t ion   0.5  g  a l u -  

minum  su lpha t e   and  then  0.16  g  calcium  hydroxide  were  added  and 

a f t e r   homogeniza t ion   1  g  calcium  carbona te   as  a  loading  was  added 

and,  f i n a l l y ,   330  ml  water  were  a d d e d .  

A  n e u t r a l   paper  having  the  same  c h a r a c t e r i s t i c s   than  acid  paper  was 

o b t a i n e d ,   however,  opac i ty   and  size  improved .  



By  using  the  same  amount  of  i n g r e d i e n t s   Example  3  was 

r epea t ed ,   changing  the  type  of  c e l l u l o s e   and  the  n e u t r a l i z e r   a s  

i n d i c a t e d   in  the  fo l lowing   t a b l e :  

In  the  above  examples  a  n e u t r a l   paper  having  a  pH  of  a b o u t  

7 -7 .5 ,   a  good  size  and  opac i ty   were  ob ta ined ;   however,  in  t h e  

examples  where  bagasse  was  used,  paper  s t r e n g t h   was  lower  b e c a u s e  

the  bagasse  f i be r   is  s h o r t e r .  



1.  Process   for  the  manufac ture   of  n e u t r a l   paper  compris ing  t h e  

s teps   o f :  

a)  S e p a r a t i n g   c e l l u l o s e   f i b e r s .  

b)  Forming  a  s tock  of  suspended  f i b e r s .  

c)  Adding  a  s i z ing   agent  ( r o s i n ) .  

d)  Adding  aluminium  s u l p h a t e   and  c o n t r o l l i n g   the  pH  u n t i l   a  pH 
of  4.2  is  reached  in  order  to  p r e c i p i t a t e   the  ros in   s i z e .  

e)  Homogenizing  the  s y s t e m .  

f)  Adding  a  n e u t r a l i z i n g   subs tance   u n t i l   a  pH  of  7  or  more  i s  

o b t a i n e d ,   said  subs tance   is  s e l e c t e d   from  among  a l k a l i n e - e a r t h  

metal  oxides  or  hydroxides   and  t h e i r   d e r i v a t i v e s .  

g)  Adding  the  loading  and  other   a d d i t i v e s .  

h)  E l i m i n a t i n g   water  by  mechanica l   and  t h e r m i c a l   means .  

i)  F i n i s h i n g   the  r e s u l t i n g   paper  s h e e t .  

2.  Process   accord ing   to  claim  1,  wherein  the  n e u t r a l i z i n g   s u b -  

s tance   is  Ca(OH)2. 

3.  Process   accord ing   to  claim  1,  wherein  the  s ize  is  ros in   o r  

t a r .  

4.  Process   accord ing   to  claim  1,  wherein  the  m e c h a n i c a l l y  

e l i m i n a t e d   water  con ta ins   such  a  low  f ines   r a t i o ,   tha t   i t   can  be  

recy lced   and  used  in  the  fo rma t ion   of  a  s tock  of  f i b e r   s u s p e n s i o n .  

5.  Process   accord ing   to  claim  1,  wherein  the  calcium  c a r b o n a t e  

f i l l e r   is  used  in  the  s t o c k .  

6.  Process   accord ing   to  claim  1,  wherein  b leached  Kraf t   c e l l u -  

lose  is  used  as  c e l l u l o s e .  

7.  Process   accord ing   to  claim  1,  wherein  bagasse  is  used  a s  

c e l l u l o s e .  

8.  Process   accord ing   to  claim  1,  wherein  the  n e u t r a l i z i n g   s u b -  

s tance  is  CaO. 

9.  Process   according   to  claim  1,  wherein  the  a l k a l i n e - e a r t h  

hydroxide  d e r i v a t i v e   is  a l k a l i n e   c o m p l e x e s .  

10.  Process   accord ing   to  claim  1,  wherein  the  pH  is  a k a l i n e .  

11.  Process   accord ing   to  claim  1,  wherein  MS04  forming  i n  

the  stock  becomes  an  a d d i t i o n a l   load  ending  up  as  part   of  the  r e -  

s u l t i n g   p a p e r .  



12.  Process  according  to  claim  1,  wherein  CaS04  forming  i n  

the  stock  becomes  an  a d d i t i o n a l   load  ending  up  as  part  of  the  r e -  

s u l t i n g   p a p e r .  
13.  Process  of  n e u t r a l i z i n g   paper  by  the  a d d i t i o n   of  a l k a l i n e -  

ea r th   metal  oxides  or  hydroxides   and  t h e i r   d e r i v a t i v e s   at  any  one 

or  more  s tages   of  the  p r o c e s s .  
14.  Paper  ob ta ined   accord ing   to  claim  1,  which  comprises  a  pH 

of  7  or  more .  

15.  The  n e u t r a l   paper  of  claim  14,  having  an  homogeneous  f i b e r  

d i s t r i b u t i o n ,   g r e a t e r   o p a c i t y ,   uniform  shade,  higher   tear   s t r e n g t h ,  

high  whi teness   degree  and  lower  tendency  to  become  y e l l o w i s h .  

16.  Neutra l   paper  c o n t a i n i n g   CaCo3  in  any  de s i r e   r a n g e .  
17.  Neut ra l   of  a l k a l i n e   paper  n e u t r a l i z e d   or  made  a l k a l i n e   by 

the  use  of  a l k a l i n e - e a r t h   metal  oxides  or  hydroxides   and  t he i r   d e -  

r i v a t i v e s .  

18.  N e u t r a l i z i n g   subs tance   to  be  added  to  a  s tock  of  su spended  

f i be r s   in  a  paper  manufac tu r ing   process   using  ros in   and  aluminum 

s u l p h a t e ,   wherein  the  subs tance   i s  

MO  or  M(OH)2 

or  i t s   d e r i v a t e s   wherein  M  is  an  a l k a l i n e - e a r t h   m e t a l .  

19.  A  paste   for  the  manufac ture   of  paper  conta inng   at  l e a s t  

the  combinat ion  of  H20,  ros in   s i z e ,   A12(S04)3,  c e l l u l o s e ,  

a l k a l i n e - e a r t h   metal  oxides  and  hydroxides   and  t h e i r   d e r i v a t i v e s ,  

and  CaC03  as  a  f i l l e r .  

20.  The  a d d i t i o n   of  a l k a l i n e - e a r t h   metal  oxides  or  h y d r o x i d e s  

and  t h e i r   d e r i v a t i v e s   to  wet  sheet   paper  before   p r e s s i n g ,   d r y i n g  

and  w i n d i n g .  

21.  The  use  of  a l k a l i n e - e a r t h   metal  oxides  or  hydroxides   and 

the i r   d e r i v a t i v e s   in  a  l i q u i d   s t t e   for  n e u t r a l i z i n g   p a p e r .  

22.  The  use  of  a l k a l i n e - e a r t h   metal  oxides  or  hydroxides   and 

the i r   d e r i v a t i v e s   to  r e g u l a t e   a c i d i t y   in  paper  m a n u f a c t u r i n g  

p r o c e s s e s .  
23.  Con t ro l l ed   a l k a l i n i t y ,   n e u t r a l i t y   or  a c i d i t y   in  paper  p r o -  

ducts  by  the  use  of  a l k a l i n e - e a r t h   metal  oxides  or  hydroxides   and 

the i r   d e r i v a t i v e s .  
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