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(54)  A  fibre  product-manufacture. 

A  fibre  product  such  as  paper,  board,  cardboard  com- 
prising  95  to  50  per  cent  High  Yield  Cellulosic  Pulp,  5  to  50 
per  cent  mica  having  a  diameter  of  at  most  300  µm  and  a 
flakiness  of  10-100,  optionally  added  with  conventional 
paper  fillers,  and  up  to  2  per  cent  binder. 

The  mica  may  be  added  to  the  pulp  before  sheet  forming 
or  may  be  used  as  ingredient  in  a  paper  coating  formulation. 



Technical   F i e l d  

The  p r e sen t   i nven t ion   r e l a t e s   to  a  f i b r e   product ,   such  as  p a p e r ,  
ca rdbord ,   and  board,  for  example  ch ipboard ,   b lockboard ,   e t c . ,  

compr is ing   par t   f i b r e   and  par t   mineral  as  well  as  a  binding  p a r t ,  
and  to  a  method  for  manufac tur ing   the  p r o d u c t .  

The  o b j e c t   of  the  p resen t   inven t ion   is  to  provide  a  p o s s i b i l i t y   o f  

improving  the  mechanical  and  op t i ca l   p r o p e r t i e s   of  such  f ib re   p r o -  
duc t s ,   at  the  use  of  minera ls   as  f i l l i n g   o r  c o a t i n g   a g e n t s .  

A  f u r t h e r   ob j ec t   of  the  p resen t   i nven t ion   is  to  provide  a  p o s s i -  

b i l i t y   of  improving  the  p r o c e s s a b i l i t y   when  prepar ing   the  above 

mentioned  product ,   whereby  r e t e n t i o n ,   dewa te r ing ,   and  formation  a r e  

e s s e n t i a l   f e a t u r e s .  

Background  A r t  

It  is  known  to  produce  f i b rous   p roduc t s ,   such  as  paper,  from 

c e l l u l o s i c   f i b r e s   admixed  with  a  mineral  f i l l e r ,   such  as  kaolin  and 

cha lk ,   the  purpose  of  which  is  p r i m a r i l y   to  extend  the  c e l l u l o s i c  

f i b r e ,   so  as  to  reduce  the  amount  of  wood  substance   r equ i r ed .   In  

th i s   r e s p e c t ,   the  f i l l e r   is  used  mainly  for  p r i n t i n g   paper  and 

wr i t i ng   paper,   such  as  newspr in t   and  f ine   paper.  In  r e spec t   o f  

newspr in t ,   the  f i l l e r   is  p resen t   in  an  amount  of  20-25%  by  w e i g h t ,  

and  in  f ine  paper  in  an  amount  of  10-25%  by  w e i g h t .  

Talc  (magnesium  s i l i c a t e )   can  also  be  used,  in  add i t ion   to  k a o l i n  

and  chalk  (calcium  c a r b o n a t e ) .   In  th is   r e s p e c t ,   the  chalk  i s  

r e s t r i c t e d   to  n e u t r a l - s i z e d   papers ,   while  the  other  f i l l e r s   can  be 

used  with  both  acid  and  neutra l   s iz ing   p r o c e s s e s .  



The  requ i rements   placed  on  the  use  of  such  f i l l e r s   are  r e l a t e d  

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

p rocess ,   p r i m a r i l y   with  regard  to  r e t e n t i o n   and  wear  on  the  w i r e ,  
and  secondly  to  the  demands  placed  on  the  f ina l   p roduct .   R e t e n t i o n  

is  dependent ,   among  other   t h ings ,   on  the  p a r t i c l e   s ize   of  the  f i l l e r .  
The  p a r t i c l e   s ize  d i s t r i b u t i o n   and  the  b r i g h t n e s s   of  the  f i l l e r ,   and 

also  the  form  in  which  i t   is  used,  are  all  s i g n i f i c a n t   to  the  q u a l i t y  
of  the  paper.  Newsprint  and  wr i t ing   paper  are  normally  white,   and  so 

b r i g h t n e s s   and  opac i ty   are  e s s e n t i a l   f e a t u r e s   of  the  product .   The 

degree  of  b r i g h t n e s s   and  of  the  opac i ty   of  a  product   are  d e t e r m i n e d  

by  the  ex ten t   to  which  the  product  spreads  and  absorbs  l i g h t ,   i . e .  

the  r e s p e c t i v e   S-value  and  K-value  of  the  product .   The  K-value  of  a 

paper  is  determined  a d d i t i v e l y ,   from  the  K-values  of  the  i n g o i n g  

components.  This  a d d i t i v i t y   does  not  apply  to  the  S -va lue ,   due  t o  

the  exchange  e f f e c t s   between  f i l l e r   and  pulp.  The  r e l a t i o n s h i p s  
between  S-values   and  K-values  are  such  tha t   a  high  degree  of  b r i g h t -  

ness  gives  high  S-va lues   and  low  K-values,   while  high  opac i ty   g i v e s  
both  a  high  S-value  and  a  high  K-va lue .  

Normally,  the  a d d i t i o n   of  a  f i l l e r   lowers  the  s t r e n g h t   and  s t i f f n e s s  

of  the  paper,   the  s t r e n g t h   p r o p e r t i e s   of  the  paper  being  lowered  to  a 

g r e a t e r   ex ten t   than  the  saving  in  f i b r e   ma te r i a l   a f fo rded   by  t h e  

f i l l e r .   In  th is   r e s p e c t ,   f i l l e r s   which  comprise  f ine  p a r t i c l e s   have 

a  g r e a t e r   s t r e n g t h r e d u c i n g   e f f e c t   on  paper  than  do  f i l l e r s   which 

comprise  coarse   p a r t i c l e s .   Such  s t r eng th   p r o p e r t i e s   as  t e n s i l e   and 

tear   s t r e n g t h   are  of ten   c r i t i c a l   with  regard  to  newspr in t ,   w h i l e  

being  less  c r i t i c a l   with  regard  to  wr i t ing   paper,   the  s t i f f n e s s   o f  

the  paper  being  more  c r i t i c a l   in  this   l a t t e r   case.   The  s u r f a c e  

s t r e n g t h   and  the  d u s t - c r e a t i n g   p r o p e r t i e s   are  also  impor tant   f a c t o r s ,  

the  amount  of  dust  c rea ted   i nc rea s ing   with  higher  f i l l i n g   c o n t e n t s  

and  a f f e c t i n g   the  sur face   p r o p e r t i e s   of  the  p a p e r .  

The  r e t e n t i o n   of  the  f i l l e r   to  the  paper  and  the  i n t r i n s i c   r e t e n t i o n  

of  the  paper  f i b r e s   are  dependent  upon  several   f a c t o r s ,   of  which 

f l o c c u l a t i o n   with  the  r e t e n t i o n   agent  is  the  most  e s s e n t i a l   f o r  

ob ta in ing   good  r e t e n t i o n .   Polyaluminium  hydroxy-complexes ,   p o l y a c r y l -  



amide,  or  c a t i o n i c   s t a r c h ,   or  o ther   more  compl ica ted   systems,   such  

as  c a t i o n i c   s t a r c h - a n i o n i c   polymers  hardened  with  inorganic   po lymers  

or  s a l t   are  used  as  r e t e n t i o n   a g e n t s .  

It  is  also  known  to  manufacture   s o - c a l l e d   e l e c t r o   i n s u l a t i n g   p a p e r  
for  i n s u l a t i n g   purposes .   This  paper  has  a  high  d i e l e c t r i c   c o n s t a n t ,  

and  is  f ree   from  pin  holes  and  e l e c t r i c a l l y   conduct ive   s u b s t a n c e s .  

Such  paper  c o n s i s t s   of  mica,  a  c o l l e c t i v e   name  for  d i f f e r e n t   mica 

q u a l i t i e s ,   and  inorgan ic   f i b r e s ,   such  as  g lass   f i b r e s .   Other  f i b r e  

products   used  wi thin   the  e l e c t r o - i n d u s t r y   are  cable  paper,   which 

inc ludes   a  mica  and  aromatic   polyamides  having  a  mica  to  po lyamide  

r a t i o   of  10 /90-60 /40 ,   in  order  to  comple te ly   cover  each  mica  p a r t i c l e .  
This  mica-polyamide  mixture  is  admixed  with  f u r t h e r   polyamide  r e s i n ,  

to  provide  a  cont inuous   r es in   phase,   w h e r e a f t e r   the  mixture  is  mixed 

with  wood  pulp,  to  provide  a  mica  to  pulp  r a t i o   of  20 /80-80 /20 ,   and 

formed  into  shee t s .   The  m i c a - p a r t i c l e s   have  a  p a r t i c l e   s ize  s m a l l e r  

than  60  mesh  (=  250/um)  (JP  Kokai  99304/77,  =  Japanese  Patent   A p p l i c a -  

t ion  1 3 2 6 1 / 7 6 ) .  

It  is  also  known  (US,A,  4  180  434)  to  produce  an  e l e c t r i c a l l y   i n s u -  

l a t i ng   mica  paper  c o n t a i n i n g   c e l l u l o s e   in  an  amount  of  10  to  50%  by 

weight ,   p r e f e r a b l y   20  to  30%  by  weight ,   which  c e l l u l o s e   f i b r e s   have 

a  f r e e n e s s   of  20  to  60  on  the  S c h o p p e r - R i e g l e r   s c a l e .  

It  has  now  been  found  p o s s i b l e   to  avoid  several   of  the  d i s a d v a n t a g e s  

a s s o c i a t e d   with  p r e v i o u s l y   known  f i l l e r - b a s e d   papers ,   and  t h e r e w i t h  

to  improve  the  t e n s i l e   s t r e n g t h ,   d u s t - c r e a t i n g   p r o p e r t i e s ,   r e t e n t i o n ,  

s t r e t c h a b i l i t y ,   shape  permanance  ( reduced  sh r i nkage ) ,   s t i f f n e s s ,   a i r  

p e r m e a b i l i t y   and  ease  of  m i l l - h a n d l i n g ,   when  manufac tur ing   the  p a p e r  

in  accordance  with  the  p resen t   i n v e n t i o n .  

D e s c r i p t i o n   of  the  I n v e n t i o n  

The  p r e sen t   invent ion   r e l a t e s   to  a  f i b r e   product ,   such  as  p a p e r ,  

cardboard  or  board,  compris ing  a  f i b r e   pa r t ,   a  mineral  part   and  a 

binding  par t ,   the  inven t ion   being  c h a r a c t e r i z e d   in  that   the  f i b r e  



part   c o n s i s t s   of  a  wood  pulp  ob ta ined   by  p roces s ing   wood  in  such  a 

way  tha t   besides  the  c e l l u l o s e   par t   remaining  components  such  a s  

l i g n i n e ,   h e m i c e l l u l o s e   and  other   non -chemica l l y   d i s so lved   wood  con-  
s t i t u e n t s   have  been  r e t a ined   comple te ly   or  p a r t l y ,   whereby  t h e  

f ib re   y ie ld   is  55  to  95  per  cent  of  the  t o t a l   wood  y i e ld ;   tha t   t h e  

mineral  part   comprises  mica  and  o p t i o n a l l y   f u r t h e r   known  mine ra l  

paper  f i l l e r   such  as  kao l ine ,   chalk ,   t i t a n i u m   d iox ide ,   ta lc   and 

s i m i l a r ;   tha t   the  binding  part   comprises   known  binding  agents  used 

in  the  manufacture   of  above  given  p roduc t s ,   such  as  rosin  r e s i n ,  

aluminium  su lpha t e ,   ca se ine ,   s y n t h e t i c   r e s i n s ,   s t a r c h e s ,   and 

animal ic   g l u e ;  t h a t   the  f i b r e   part   comprises   95  to  50  per  cent  o f  

the  product ,   tha t   the  mineral  par t   comprises   5  to  50  per  cent  o f  

the  product ,   that   the  binding  agent  comprises   up  to  2  per  cent  o f  

the  product ;   and  tha t   the  mica  used  has  a  p a r t i c l e   size  of  at  most  

300"um  obtained  at  the  d e t e r m i n a t i o n   using  s tandard   s ieve ,   whereby 

K70  is  less   than  200 µm,  and  tha t   i t   has  a  t h i c k n e s s   of  p r e f e r a b l y  

less  than  10 µm,  and  a  f l a k i n e s s   ( a spec t   r a t i o )   of  10  to  100,  

p r e f e r a b l y   above  20. 

The  d iameter   of  the  mica  can  also  be  de termined   using  the  C o u l t e r -  

Counter  p r i n c i p l e ,   whereby  in  general   the  d iameter   obtained  u s i n g  

said  method  cor responds   to  half  or  a  t h i rd   the  diameter   o b t a i n e d  

using  a  s tandard  sieve  d e t e r m i n a t i o n .  

When  measuring  the  diameter   in  accordance   with  the  C o u l t e r - C o u n t e r -  

- p r i n c i p l e ,   the  fol lowing  in format ion   can  be  o b t a i n e d  

i)  diameter   based  on  volume  d i s t r i b u t i o n ,   s o - c a l l e d  

weight  mean-va lue  



i i )   d i ame te r   based  on  number  d i s t r i b u t i o n  

i i i )   d i ame te r   based  on  area  d i s t r i b u t i o n  

H e r e i n a f t e r   i t   is  assumed  t h a t   the  p a r t i c l e s   are  s p h e r i c a l ,   and  hence  

the  f o l l owing   r e l a t i o n s h i p   a p p l i e s ;  

in  which  D  is  the  mean  d iamete r   of  the  p a r t i c l e s ,   DP·D  is  t h e  

d i ame te r   from  measurements ,   @ =  D d  is  the  f l a k i n e s s   ( a spec t   r a t i o ) .  

The  mica  used  in  accordance   with  the  p r e s e n t   i nven t ion   has  a  d i a m e t e r  

of  up  to  25 µm,  p r e f e r a b l y   up  to  20 µm,  the  mica   having  a  volume 

d i s t r i b u t i o n   maximum  at  8 µm  and a  number  d i s t r i b u t i o n   maximum  at  4 µm. 

Other  c h a r a c t e r i s t i c   f e a t u r e s   and  a s p e c t s   of  the  i nven t ion   are  s e t  

f o r t h   in  the  fo l lowing   c l a i m s .  

Mica  is  the  c o l l e c t i v e   term  for  a  mineral   group  which  i nc ludes   n i n e  

d i f f e r e n t   m i n e r a l s ,   these   being,   i n t e r   a l i a ,   muscovi te ,   p h l o g o p i t e ,  

b i o t i t e ,   v e r m i c u l i t e   and  l e p i d o l i t e .   The  f i r s t m e n t i o n e d   m i n e r a l s   a r e  

those  u s u a l l y   meant  when  r e f e r r i n g   to  m i c a .  

Muscovite  is  a  potass ium  aluminium  s i l i c a t e   of  the  f o rmu la  

K2,3  A14,6  (Al1,8  Si6,2  020)  (OH)4;  ph logop i t e   i s  

K2  (MgFe)6  (Al1,8  Si6,2  020)  (OH,F)4;  and  b i o t i t e   i s  

K2  (MgFe)6  (Al1,8  Si6,2  020)  (OH)4,  all   having  up  to  5%  bound  w a t e r .  



The  mineral  comprises  th in ,   l eafy   c r y s t a l s ,   which  l ie   c l o s e l y   packed 

a g a i n s t   each  o t h e r .  

Chemical ly ,   the  mica  c r y s t a l s   comprise  a  double  layer   of  Si04  t e t r a -  

hederons  arranged  in  hexagonal  r ings   with  the  apices   of  the  two  l a y e r s  

opposing  each  other  and  bound  by  i n t e r m e d i a t e   aluminium  ions  and  by 

hydrogen  br idges   between  the  hydroxyl  groups  bound  with  opposing  l a y e r s .  

These  double  layers   form  f l akes   which  are  held  t o g e t h e r   by  c a t i o n s ,  

p r e f e r a b l y   p o t a s s i u m .  

Of  the  a forement ioned  types  of  mica,  the  minera ls   p r e f e r r e d   a r e  

muscovite   and  b i o t i t e ,   whereupon,  because  of  i t s   low  iron  con ten t   and 

i t s   higher  degree  of  wh i t eness ,   muscovi te   i s  p r e f e r r e d   when  manu- 

f a c t u r i n g   newsprint   and  wr i t i ng   paper  and  with  regard  to  o ther   w h i t e  

q u a l i t i e s   of  the  f i b re   products   accord ing   to  the  i n v e n t i o n .  

The  f i b r e   part   used  in  a  product   of  the  p re sen t   i nven t ion   is  a  so 

ca l l ed   High  Yield  Pulp  i . e .   a  pulp  con t a in ing   50  to  98  per  cent  o f  

the  to ta l   wood  con ten t s .   D i f f e r e n t   pulps  under  th i s   heading  is  t he rmo-  

mechanical  pulp  (TMP;  y ie ld   80  to  90%);  chemico  mechanical   p u l p  

(CMP;  yie ld   60  to  70%);  ground  mechanical   pulp  (GWP,  y ie ld   90  t o  

98%);  r a f f i n e u r   pulp  (RP;  y i e ld   about  90%);  and  high  p r e s su re   ground 

pulp  (HPP;  y ie ld   above  90%),  o p t i o n a l l y   in  combinat ion  with  c e l l u l o s e  

f i b r e s   obta ined  by  e.g.  c r a f t   or  s u l p h i t e   methods,  o p t i o n a l l y   b l e a c h e d .  

With  c e l l u l o s e   f ib res   is  thereby  per  d e f i n i t i o n   meant  f i b r e s   ob -  

ta ined  by  chemical  pulp  methods,  i . e .   obta ined  by  means  of  the  so 

ca l led   s u l p h i t e   and  c r a f t   methods  mentioned  above,  as  well  as  a  soda 

method.  

Using  mica  the  product  obtained  will  show  a  b e t t e r   su r face   p r o p -  

e r t i e s ,   such  as  smoothness,  s t r u c t u r e ,   and  p r i n t a b i l i t y ;   the  same 

or  b e t t e r   t e n s i l e   s t r eng th   compared  with  a  paper  c o n t a i n i n g   t h e  

same  amount  of  mineral  f i l l e r ,   whereby  a  more  porous  paper  w i t h  

the  same  s t r eng th ,   or  a  s t ronger   paper  having  the  same  p o r o u s i t y  

is  ob ta ined;   a  higher  opac i ty   compared  with  a  paper  having  the  same 



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

the  c a p a c i t y   is  l e s s s   reduced  using  mica  in  the  paper  than  o t h e r  

mineral  f i l l e r s ,   a f t e r   c a l e n d e r i n g .  

In  the  process   de f ined   in  the  accompanying  claims  a  b e t t e r   p r o c e s s -  

a b i l i t y   is  o b t a i n e d   a l r eady   when  using  2  per  cent  mica  or  more.  The 

process  improvements  ob ta ined   are  b e t t e r   dewater ing   in  the  wet  p a r t  

of  the  paper  making  machine;  a  b e t t e r   f o r m u l a t i o n   ( i . e .   less  f l o c s  

are  r e c o g n i z a b l e   looking  at  the  paper) ;   h igher   r e t e n t i o n   with  r e g a r d  

to  f i b r e   r e t e n t i o n   as  well  as  mica  and  a d d i t i o n a l   mineral  f i l l e r   r e -  

t e n t i o n ,   i . e .   an  ove ra l l   improvement  in  r e t e n t i o n ,   which  in  t u r n  

leads  to  a  c l e a n e r   white  w a t e r .  

In  order  to  improve  p r o c e s s a b i l i t y   as  well  as  the  product  the  mica 

can  be  ground  immedia te ly   pr ior   to  a d d i t i o n   to  the  s tock.   Such 

gr ind ing   is  p r e f e r r e d   in  order  to  obta in   f r e sh   su r f ace s ,   which  a r e  

more  a c t i v e   than  non - f r e sh   s u r f a c e s .   The  number  of  u n s a t u r a t e d   e l e c -  

t r i c a l   charges   a v a i l a b l e   on  the  su r faces   a f f e c t s   the  binding  c a p a c i t y  

to  the  f i b r e s   p r e s e n t .  

As  the  f i b r e s   p r e s e n t   are  p o s i t i v e l y   charged  and  the  plain  s u r f a c e s  

of  the  mica  are  n e g a t i v e l y   charged  the  mica  can  work  as  a  r e t e n t i o n .  

agent .   This  will   a lso  expla in   the  high  r e t e n t i o n   values  ob ta ined   a s  

well  as  the  a b i l i t y   of  the  mica  to  aggrega te   even  the  very  f i n e  

f i b r e s   p r e s e n t   in  the  s t o c k .  

All  types  of  paper  making  p roces ses ,   as  well  as  cardboard  and  board  

manufac tur ing   p rocesses   can  use  mica  as  f i l l e r   and  process ing   a g e n t ,  

inc luding   p rocesses   for  laminated  products   as  laminated  c r a f t   l i n e r  

produced  on  a  Hatschek-machine  in  which  the  mica  will  be  o r i e n t a t e d .  

Other  types  of  machines  for  laminated  products   are  mu l t i p l e   w i r e  

m a c h i n e s .  



EXAMPLE  1 

A  paper  having  a  su r face   weight  of  60  g/m2 was  produced  on  a  p a p e r -  
-making  machine  having  a  web  width  of  600  mm,  from  a  stock  c o m p r i s i n g  

80%  mechanical  pulp  and  20%  chemical  pulp  ( n e w s p r i n t ) .   For  compar i son  

purposes  two s tock   batches  were  p repared ,   one  having  kaol in  as  t h e  

f i l l e r   and  the  other   having  a  muscovite  f i l l e r .   The  amount  of  f i l l e r  

used  was  varied  in  both  i n s t a n c e s ,   from  0-36% 

The  r e t e n t i o n   agent  used  was  a  po lyacry lamide   of  s t andard   q u a l i t y  

having  known  p r o p e r t i e s .  

Because  of  i ts   so f tne s s   and  low  s h e e t - s t r e n g t h ,   the  kao l in -based   pape r  

gave  t roub le   on  the  paper-making  machine,  even  with  a  m a n u f a c t u r i n g  

speed  as  low  as  40  m/min.  On  the  other   hand,  the re   was  not  a  s i n g l e  

break  in  the  mica-based  paper,  even  with  a  36%  f i t t e r   c o n t e n t .  

There  was  no  d i f f e r e n c e   between  the  r e s u l t a n t   papers  with  r e spec t   t o  

t e n s i l e   s t r e n g t h ,   with  the  except ion  of  what  is  s t a t e d   below. 

The  s t i f f n e s s   of  the  paper  var ied ,   however,  and  with  a  20%  f i l l e r   c o n t e n t  

in  both  cases ,   the  kaolin  paper  had  a  s t i f f n e s s   of  about  37mN  and  t h e  

mica  paper  a  s t i f f n e s s   of  42mN. 

When  s tudying  the  dens i ty   and  a i r - p e r m e a b i l i t y   v i s - a - v i s   the  f i l l e r  

c o n t e n t ,   i t   was  found  tha t   the  mica  paper  at  a  given  f i l l e r   c o n t e n t  

had  a  much  higher  a i r - p e r m e a b i l i t y   and  a  lower  d e n s i t y   than  the  k a o l i n  

paper  with  the  same  f i l l e r   c o n t e n t .  

When  s tudying  the  f i l l e r   content   throughout   the  whole  of  the  paper,  i t  

was  e s t a b l i s h e d   tha t   the  mica  f i l l e r   was  more  un i fo rmly   d i s t r i b u t e d  

in  the  paper  than  was  the  kaolin  f i l l e r ,   which  was  found  to  have 

c o l l e c t e d   in  the  c e n t r e .  

When  studying  the  p r i n t i n g   p r o p e r t i e s   of  the  papers  in  a  s tandard  t e s t ,  

i t   was  found  that   the  q u a l i t y   of  the  papers  was  approx ima te ly   the  same 



on  the  p r i n t ed   s ide  t h e r e o f .   With  r e s p e c t   to  the  back  side  of  the  p a p e r s ,  
however,  c e r t a i n   d i f f e r e n c e s   were  no t i ced ,   to  the  advantage   of  the  mica 

paper,   i . e .   less   p r i n t i n g   ink  pene t r a t ed   the  mica  p a p e r .  

When  s tudying   the  f i l l e r - f i b r e   bonds,  i t   was  found  tha t   kaol in   had  no 

g rea t   a f f i n i t y   with  the  c e l l u l o s e   f i b r e ,   while  the  mica  showed  a  h igh  

a f f i n i t y .  

When  s tudying   the  t e n s i l e   s t r e n g t h   v i s - a - v i s   d e n s i t y ,   i t   was  found  t h a t  

the  mica-based   paper  at  a  given  t e n s i l e   s t r e n g t h   had  a  lower  d e n s i t y  
than  the  kaol in   p a p e r , ' i n d i c a t i n g ,   i n t e r   a l i a ,   tha t   the  paper  s h r a n k  

to  a  l e s s e r   e x t e n t   during  the  drying  s tage ,   which  also  co r r e sponds   t o  

the  f i l l e r - f i b r e   bonding  d i f f e r e n c e s .  

The  c h a r a c t e r i s t i c   f e a t u r e s   of  the  mica  paper  can  p o s s i b l y   be  e x p l a i n e d  

by  the  f a c t   t h a t   f i b r e s   and  mica  have  the  mutual  a t t r a c t i o n   a t t r i b u t e d  

in  Page 's   theory   on  f i b r e   bonds .  

EXAMPLE  2 

In  a  f u r t h e r   exper iment   c a r r i e d   out  with  r e spec t   to  the  m a n u f a c t u r e  

of  w r i t i n g   paper ,   unsized  and  sized  paper  having  kaol in  and  mica  a s  

f i l l i n g   agents   were  prepared .   The  kaolin  used  was  of  the  kaol in   M  g r a d e ,  

and  the  mica  had  a  d iameter   according  to  C o u l t e r - C o u n t e r   of  up  t o  

20/um  (95%).  The  pulp  c o n s i s t e d   of  a  bleached  wood  pulp,  c o m p r i s i n g  

50%  hardwood  pulp  and  50%  ( su lpha t e )   pulp.  The  kaol in  and  the  mica 

c o n s t i t u t e d   16%  of  the  s tock.   Subsequent  to  producing  shee ts   of  p a p e r  

on  a  t e s t   paper-making  machine  having  a  600  mm  web,  i t   was  e s t a b l i s h e d  

tha t   r e t e n t i o n   was  poorer  in  the  case  of  kaolin  than  in  the  case  o f  

mica.  The  t o t a l   r e t e n t i o n   when  producing  the  kaolin  paper  was  85%,  t h e  

f i b r e   r e t e n t i o n   being  95%  and  the  kaolin  r e t e n t i o n   being  50%.  The 

combined  r e t e n t i o n   when  producing  the  mica  paper  was  91%,  the  f i b r e  

r e t e n t i o n   being  98%  and  the  mica  r e t e n t i o n   being  63%,  meaning  t h a t  

the  kaol in   paper  conta ined  9.2%  kaolin  and  the  mica  paper  c o n t a i n i n g  

12.3%  mica.  Despi te   a  3%  higher  f i l l e r   con ten t   in  the  mica  p a p e r ,  

which  should  normally  r e s u l t   in  a  3%  worsening  of  the  t e n s i l e   s t r e n g t h ,  

the  mica  paper  was  20%  s t ronger   than  the  kaolin  paper.  Norma l ly ,  



kaol in   does  not  c o n t r i b u t e   to  paper  s t r e n g t h ,   and  a  9%  con ten t   w i l l  

normally  r e s u l t   in  a  9%  lowering  of  the  t e n s i l e   s t r e n g t h   compared 

with  paper  having  no  f i l l e r .   The  t e n s i l e   s t r e n g t h   of  the  kaolin  p a p e r  
(uns ized)   was  42.8  Nm/g,  and  for  the  mica  paper  (uns ized)   50.4  Nm/g, 

whereby  a  n o n - f i l l e r   paper  should  have  a  t e n s i l e  s t r e n g t h   of  46.5  Nm/g. 

The  d i f f e r e n c e   in  t e n s i l e   s t r e n g t h   between  unsized  and  sized  k a o l i n  

paper  was  g r e a t e r   than  the  d i f f e r e n c e   between  unsized  and  sized  mica 

p a p e r .  

The  s t r e t c h a b i l i t y   of  the  mica  paper  was  a lso  20%  higher  than  tha t   o f  

the  kaolin  p a p e r .  

The  kaol in  paper  and  mica  paper  had  the  same  tear   s t r e n g t h ,   while  t h e  

t e n s i l e   energy  a b s o r p t i o n   was  28%  higher  for  the  mica  p a p e r .  

When  sub j ec t ed   to  a  Dennison  wax  pick  t e s t ,   the  mica  paper  a l s o  

e x h i b i t e d   a  30%  higher  picking  r e s i s t a n c e   due  to  a  g r e a t e r   z - s t r e n g t h .  

It  has  also  been  determined  in  compara t ive   t e s t s   between  p r o c e s s e s  
for  the  p roduc t ion   of  a   paper  c o n t a i n i n g   mica  and  a  paper  c o n t a i n i n g  

kaol ine   tha t   50  per  cent  less   energy  consumption  is  r e q u i r e d   r u n n i n g  

the  wire  par t   when  producing  the  paper  c o n t a i n i n g   mica  than  r u n n i n g  

the  wire  par t   using  the  same  amount  of  kao l ine   as  a  f i l l e r .  

It  has  also  been  noted  in  the  p roduc t ion   of  f ine   paper  t ha t   the  f i b r e  

r e t e n t i o n   is  improved  with  25  per  cent  when  mica  is  used  i n s t ead   o f  

k a o l i n e .  

Cer ta in   f i b r e   p roducts ,   such  as  products   for  binding  la rge   q u a n t i t i e s  

of  water  or  metal  ions,  for  example  d i a p e r - f i l l e r s ,   a r t i f i c i a l   p o t t i n g  

s o i l s ;   f i r e - r e s i s t a n t   products ;   f i b r e s   having  ion-exchange  a c t i v i t y ;  

products   having  b io log i ca l   r e s i s t a n c e ;   or  products   e x h i b i t i n g   w a t e r -  

- r e p e l l i n g   s u r f a c e s ,   are  manufactured  by  means  of  a  g r a f t   p o l y m e r i z a -  

t ion  p rocess .   In  accordance  with  one  method  there  is  i n i t i a l l y   p r e p a r e d  

a  c e l l u l o s e - f i b r e   stock  (0 .5-1 .0%) ,   to  which  is  added  an  iron  ammonium 



su lpha t e   (0.5-1%)  in  water.   An  ion-exchange  of  acid  groups  then  t a k e s  

p lace   (over  a  period  of  5  minu tes ) ,   and  d i v a l e n t   iron  is  i n t r o d u c e d  

into  the  f i b r e s .   Excess  iron  s a l t   is  f i l t e r e d   and  washed  away,  where -  

a f t e r   the  f i b r e s   are  r e d i s b u r s e d   in  water .   There  is  then  added  a 

monomer,  which  may  be  h y d r o l i z a b l e ,   and  a  peroxide  (for  example  H202) 
with  a  q u a n t i t y   r a t i o   of  monomer  to  peroxide  of  100:1.  P o l y m e r i z a t i o n  
then  takes  place  at  t empera tu res   of  up  to  90°C,  iron  (II)   i o n s - p e r o x i d e  

c o n s t i t u t i n g   the  redox  system.  When  all  monomers  have  been  consumed, 

the  f i b r e   is  washed  and  d r ied ,   and  then  o p t i o n a l l y   hyd ro l i zed .   If  t h e  

monomer  is  e t h y l a c r y l a t e ,   the  ethyl  groups  are  washed  away,  to  l e a v e  

carboxyl   groups.   A c r y l o n i t r i l e   which  has  been  g r a f t   polymerized  g i v e s  

po lyac ry lamid   followed  by  a  second  s tage  with  p o l y a c r y l i c   acid  as  

g r a f t e d   cha ins .   Paper  f i b r e   t r e a t e d   in  accordance  with  th i s   method  i s  

so  i nexpens ive   tha t   i t   can  be  used  as  a r t i f i c i a l   po t t ing   s o i l ,   s a i d  

soil  being  r e s i s t a n t   to  enzymatic  d e g r a d a t i o n .  

Another ,   known  g r a f t   po lymer i za t ion   method  takes  i t s   s t a r t i n g   p o i n t  

from  c e l l u l o s e   f i b r e s ,   to  which  d i l u t e   sodium  hydroxide  is  added  and 

the  excess  drawn  off .   The  a l k a l i   c e l l u l o s e   is  then  r eac ted   w i t h  

gaseous  su lph ide ,   there  being  ob ta ined   hydrosu lphide   groups  which  a r e  

s u b j e c t e d   to  ion-exchange  with  i r o n - i o n s ,   which  are  bound  to  t h e  

mercapto  groups.   The  f i b r e s   are  washed,  wherea f t e r   a  monomer  is  added 

t o g e t h e r   with  a  minor  quan t i t y   of  peroxide .   Upon  complet ion  of  t h e  

p o l y m e r i z a t i o n   process ,   the  f i b r e s   are  washed  and  d r i ed ,   there  be ing  

ob ta ined   a  f i b r e   in  which  sulphur  remains  in  the  br idges   between 

c e l l u l o s e   and  polymer.  

In  a  modif ied  form,  the  sulphur  is  removed.  In  this   case,   the  method 

commences  from  c e l l u l o s e   xan ta te   groups,   the  monomers  used  o n l y  

po lymer iz ing   where  the  xanta te   groups  have  s a t .  

The  weight  of  the  f ib re   can  be  inc reased   by  up  to  100%  by  means  o f  

these  methods.  The  f ib re   can  also  be  r e i n f o r c e d   with  mica,  it  be ing  

p o s s i b l e   to  cause  the  mica  to  take  part   chemical ly   in  the  p o l y m e r i z a -  

t ion  p rocess ,   e s p e c i a l l y   when  an  ion-exchanged/mica   is  u sed .  



The  mica  used  conta ins   potassium  ions,   which  can  r e a d i l y   be  exchanged  
with  hydrogen  ions,  by  washing  with  an  ac id ,   such  as  su lphur i c   a c i d  

or  hyd roch lo r i c   acid.  Mica  c o n t a i n i n g   hydrogen  ions  can  e i t h e r   be  u sed  

as  such,  or  may  even  be  used  as  c a t i on   exchangers ,   or  the  mica  may  be 

sub jec t ed   to  a  c a t i on -exchange   with  aluminium,  to  r a i s e   the  a lumin ium 

c o n t e n t .  

Board,  f i b r e   shee ts ,   e t c . ,   can  also  be  manufactured  in  a c c o r d a n c e  

with  dry  p rocesses ,   in  which  a  f i b r e   pulp  is  admixed  in  d i f f e r e n t  

ways  with  an  adhesive  and  r o l l e d - o u t ,   w h e r e a f t e r   the  adhesive   i s  

pe rmi t t ed   to  set .   It  is  known,  however,  tha t   d i f f e r e n t   boards  have 

l imi t ed   bending  s t r e n g t h s .   The  bending  or  f l e x u r a l   s t r e n g t h   of  board  

can  be  improved  r a d i c a l l y ,   however,  by  mixing  mica  with  the  a d h e s i v e .  

In  th i s   r e s p e c t ,   the  darker   b i o t i t e   can  be  used  to  advantage .   The 

adhes ive ,   glue  ex tender ,   may  con ta in   up  to  60%  by  weight  m i c a .  

Paper  is  of ten  coated,   to  give  to  the  paper  var ious   p r o p e r t i e s ,   such  

as  s t i f f n e s s ,   hydrophob ic i ty ,   b r i g h t n e s s ,   r e f l e c t a n c e   e tc .   In  t h i s  

r e s p e c t ,   var ious   pigments  are  of ten   used,  such  as  t i t an ium  d i o x i d e ,  

aluminium  s i l i c a t e .   It  has  been  found  tha t   mica  is  a  sp lendid   m a t e r i a l ,  

p a r t i c u l a r l y   with  r e spec t   to  i t s   f l a k i n e s s ,   providing  an  e x t r e m e l y  

smooth  paper  having  a  p a r t i c u l a r   su r face   s t r u c t u r e ,   e s p e c i a l l y   when 

c a l e n d e r i n g .   Furthermore,   muscovi te   con t a in s   so  l i t t e   iron  as  t o  

exclude  the  d i r t y ing   of  b r igh t   p a p e r .  

When  coa t ing   the  paper,  there   is  used  a  substance   compris ing  a  p i g m e n t ,  

d i s p e r s i o n   agent  and  binding  agent .   The  d i s p e r s i o n   agents   used  a r e  

normally  po lyphosphates ,   su lphonized   naphta lene   fo rmaldehydes ,   sodium 

t e r p o l y m e r s ,   phosphated  potassium  copolymers ,   and  o the r s .   C a s e i n e ,  

s o y a - p r o t e i n   and  oxidized  s t a rch   can  also  be  used  as  d i s p e r s i n g   a g e n t s .  

The  amount  of  d i spe r s ion   agent  used  is  dependent  upon  the  p i g m e n t ,  

the  s m a l l e s t   amount  of  d i s p e r s i o n   agent  used  being  tha t   amount  which 

d i s p e r s e s   all  of  the  pigment.  The  binding  agent  may  be  a  maize  s t a r c h  

and  potato   s t a rch ,   and  also  ca se in .   Soya  bean  p ro te in   and  animal  g l u e  

can  also  be  used.  Synthe t ic   b inders   in  the  form  of  polyvinyl   a l c h o h o l ,  



)atex  grades ,   such  as  s t y r e n e - b u t a d i e n e ,   a c r y l a t e s ,   vinyl  a c e t a t e s ,   o r  
methyl  c e l l u l o s e ,   c a r b o x y m e t h y l c e l l u l o s e ,   h y d r o x y e t h y l c e l l u l o s e ,   p o l y -  
v i n y l p y r r o l i d o n e   can  also  be  u s e d .  

V a r i o u s ,  t y p i c a l   coa t i ng   agents   are  l i s t e d   below. 

t o g e t h e r   with  water  in  an  amount  s u f f i c i e n t   to  form  a  s u i t a b l e   c o n s i s t e n c y  

(about  50%  dry  s u b s t a n c e ) .  

t oge the r   with  water  in  an  amount  s u f f i c i e n t   to  form  a  s u i t a b l e  

c o n s i s t e n c y   (about  55%  dry  s u b s t a n c e ) .  

The  coat ing  p r e p a r a t i o n   is  used  p r imar i ly   when  manufac tur ing   f i n e  

paper  and  cardboards   for  f o o d s t u f f s .  

When  producing  f i b r e   products   by  means  of  wet  methods,  i . e .   via  a 

s tock,   mica  suspended  in  water  can  be  added  d i r e c t l y   to  the  s t o c k .  

But  it   is  also  p o s s i b l e ,   and  even  p r e f e r a b l y   to  f i r s t   add  the  mica 

to  white  water,   i . e .   water  dra ined  from  the  wire,   and  to  permit  t h e  

mica  to  a s s o c i a t e   with  the  f ine  f r a c t i o n   present   in  the  white  w a t e r ,  

i . e .   secondary  f i b r e s   which  have  not  been  r e t a i n e d ,   and  then  to  c h a r g e  

the  a s s o c i a t e d   product   to  the  stock  in  metered  q u a n t i t i e s .  



The  a f o r e s a i d   f i n e - f i b r e   f r a c t i o n   can  also  be  obtained  from  t h e  

f i b r e - r e c o v e r y   sys tem of   a  paper  mill  or  a  pulping  mi l l .   The  mica  may 
also  c o n s t i t u t e   an  a c t i v e   part   in  a  f i b r e - r e c o v e r y   f l o t a t i o n   p r o c e s s .  

The  mica  may  also  be  i nco rpo ra t ed   in  r e t e n t i o n   systems  c o m p r i s i n g  

c a t i o n i c   s t a r c h ;   c a t i o n i c   polymers;  or  c a t i o n i c   s t a r c h - a n i o n i c   p o l y m e r -  
slime  s t r u c t u r e s   which  are  hardened  with  aluminium  s u l p h a t e ,   p o l y -  
aluminium  hydroxy  complexes  and/or  p o l y s i l i c a ,   which  is  then  added  t o  

the  ( c e l l u l o s e )   f i b r e   s t o c k .  

Mica  is  a  mineral  which  when  ground  r e q u i r e s   a  high  energy  i n p u t .  

Consequent ly ,   in  order  to  improve  the  energy  y ie ld   the  mica  can  be 

added  to  the  wood  r a w - m a t e r i a l ,   for  example,  when  manufac tur ing   f i b r e -  

board,  before   the  wood  mater ia l   is  d e f i b r a t e d ,   and  to  produce,  in  a 

manner  known  per  se,  a  stock  for  producing  a  f i b r e   web.  In  t h e  

d e f i b r a t i n g   p rocess ,   f resh   r e a c t i v e   s u r f a c e s   are  formed  in  s i t u ,   which 

improve  the  a f f i n i t y   between  mica  and  f i b r e s .  

Other  f i b r e   products   where  mica  according   to  the  inven t ion   w i l l  

enhance  the  q u a l i t y   of  the  product  include  pressboard   or  f u l l e r b o a r d ,  

which  is  a  th ick   f i b rous   product  of ten   sub jec ted   to  high  s u r f a c e  

p r e s su re s   and  thereby  often  deformed.  

Paper  c o n t a i n i n g   mica  can  be  manufactured  by  means  of  both  dry  and  w e t  

p r o c e s s e s ,   s i m i l a r l y   to  var ious   types  of  board  and  chipboard  ( p a r t i c l e  

b o a r d ) .  

Mica  is  also  a  splendid  a d d i t i v e   for  use  when  manufac tur ing   a g e i n g -  

r e s i s t a n t   paper,   such  as  a rch iva l   paper,   and  prevents   modern  chemica l  

a d d i t i v e s   from  having  a  d e s t r u c t i v e   e f f e c t   on  the  p a p e r s .  

As  will  also  be  unders tood ,   mica  can  be  combined  with  other   known 

f i l l e r s ,   such  as  kaol in ,   chalk,   ta lc   and  t i t a n i u m d i o x i d e ,   to  e n a b l e  

higher  con ten t s   of  such  f i l l e r s   to  be  used  and/or   to  improve  t h e i r  

p r o p e r t i e s ,   i n t e r   a l i a   on  the  basis  of  the  shape-permanence  p romot ing  

p r o p e r t i e s   of  the  mica .  



1.  A  f i b r e   product   such  as  paper,   board,  ca rdboard ,   compris ing  p a r t  

f i b r e ,   par t   mineral  f i l l e r ,   and  part   binding  agent ,   c h a r a c t e r i z e d   in  

tha t   the  f i b r e   part   c o n s i s t s   of  a  wood  pulp  ob ta ined   by  p r o c e s s i n g  
wood  in  such  a  way  tha t   bes ides   the  c e l l u l o s e   part   remaining  compo- 
nents  such  as  l i g n i n e ,   h e m i c e l l u l o s e   and  o ther   non -chemica l l y   d i s s o l v e d  

wood  c o n s t i t u e n t s   have  been  r e t a i n e d   comple te ly   or  p a r t l y ,   whereby 

the  f i b r e   y ie ld   is  55  to  95  per  cent  of  the  to ta l   wood  y i e l d ;   t h a t  

the  mineral   par t   comprises  mica,  and  o p t i o n a l l y   f u r t h e r   known  m i n e r a l ,  

paper  f i l l e r   such  as  kao l i ne ,   chalk ,   t i t an ium  d iox ide ,   t a l c   and  s im- 

i l a r ;   tha t   the  binding  par t   comprises   known  binding  agents   used  in  t h e  

manufac tu re   of  above  given  p roduc t s ,   such  as  rosin  r e s i n ,   a luminium 

s u l p h a t e ,   c a se ine ,   s y n t h e t i s   r e s i n s ,   s t a r c h e s ,   and  an imal ic   g l u e ;  

tha t   the  f i b r e   part   comprises  95  to  50  per  cent  of  the  p roduc t ,   t h a t  

the  mineral  par t   comprises  5  to  50  per  cent  of  the  p roduc t ;   tha t   t h e  

binding  agent   comprises  up  to  2  per  cent  of  the  product ;   and  t h a t  

the  mica  used  has  a  p a r t i c l e   s ize  of  at  most  300pm  ob ta ined   at  t h e  

d e t e r m i n a t i o n   using  s tandard   s ieve ,   whereby  K70  is  less   than  200 µm,  and 

t h a t i t   has  a  t h i ckness   of  p r e f e r a b l y   less   than  10 µm,  and  a  f l a k i -  

ness  ( a spec t   r a t i o )   of  10  to  100,  p r e f e r a b l y   above  20.  

2.  A  f i b r e   product   according  to  Claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

mica  c o n s t i t u t e s   a  f i l l e r   between  two  layers   of  f i b r e s .  

3.  A  f i b r e   product   according  to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  mica  c o n s t i t u t e s   a  f i l l e r   in  an  adhesive  component  intended  f o r  

binding  the  f i b re   product  t o g e t h e r .  

4.  A  f i b r e   product  according  to  Claim  1,  c h a r a c t e r i z e d   in  that   t h e  

product   comprises  a  coated  product ,   the  coat ing  agent  inc luding   mica 

as  p i g m e n t .  

5.  A  f i b r e   product  according  to  Claims  1 -  4,  c h a r a c t e r i z e d   in  t h a t  

the  m i c a  i n c o r p o r a t e d   t he re in   comprises   an  acid-washed  mica  having  a 



reduced  con ten t   of  free  c a t i o n s ,   p r e f e r a b l y   potass ium,   and  an  i n c r e a s e d  

con ten t   of  hydrogen  i o n s .  

6.  A  f i b r e   product   according  to  Claim  5,  c h a r a c t e r i z e d   in  t h a t   t h e  

hydrogen  ions  have  been  rep laced   with  o ther   c a t i o n s ,   such  as  a luminium 

ions,   s u i t a b l e   t o  t h e   f i b re   product   and  i t s   m a n u f a c t u r e .  

7.  A  method  at  the  manufacture   of  wood  f i b r e   c o n t a i n i n g   products   i n  

the  form  of  paper,   cardboard,   and  board  compris ing  par t   f i b r e ,   p a r t  

minera l ,   and  par t   binding  agent,   c h a r a c t e r i z e d   in  tha t   a  f i b r e   p a r t  

c o n s i s t i n g   of  a  wood  pulp  obta ined  by  p rocess ing   wood  in  such  a  way 
tha t   bes ides   the  c e l l u l o s e   part   remaining  components,   such  as  l i g n i n e ,  

h e m i c e l l u l o s e ,   and  other   non-chemica l ly   d i s s o l v e d   wood  c o n s t i t u e n t s ,  

have  been  r e t a i n e d   completely   or  p a r t l y ,   whereby  the  f i b r e   y i e ld   i s  

55  to  95  per  cent  of  the  to ta l   wood  y i e l d ;   t ha t   a  mineral  par t   com- 

p r i s ing   mica,  and  o p t i o n a l l y   f u r t h e r ,   known  mineral  paper  f i l l e r ;  

that   a  binding  par t   comprising  known  binding  agents   used  in  t h e  

manufac ture   of  said  products ;   are  mixed  t o g e t h e r   o p t i o n a l l y   w i t h  

water  to  form  a  s tock,   whereby  the  f i b r e   par t   comprises   95  to  50 

per  cent  of  a  f ina l   product ,   the  mica  par t   comprises  2  to  50  p e r  

cent  of  a  f ina l   product ,   whereby  the  mica  used  has  a  p a r t i c l e   s i z e  

of  at  most  300pm  obtained  at  the  s i ev ing   using  a  s t andard   s i e v e  

and  having  a  K70  of  less   than  200 µm,  and  having  a  t h i c k n e s s   of  p r e -  

f e r a b l y   less   than  10/im,  and  a  f l a k i n e s s   ( a spec t   r a t i o )   of  1 0 - 1 0 0 ,  

p r e f e r a b l y   above  20;  and  tha t   said  stock  is  processed  in  a  manner 

known  per  se  to  produce  said  p r o d u c t s .  

8.  A  method  according  to  Claim  7,  c h a r a c t e r i z e d   by  meter ing   a  mica 

suspens ion   to  a  stock  for  manufac tur ing   a  f i b r e   web,  o p t i o n a l l y   s u b -  

sequent   to  having  reacted  the  suspension  with  white  water  ob ta ined   from 

a  paper-making  machine  and  a  f i n e - f i b r e   f r a c t i o n   con ta ined   in  s a i d  

white  water ,   and  then  s epa ra t ing   the  mica  t o g e t h e r   with  a s s o c i a t e d  

f i n e - f i b r e   f r a c t i o n   from  said  white  w a t e r .  



9.  A  method  accord ing   to  Claim  7,  c h a r a c t e r i z e d   by  t r e a t i n g   the  mica 

with  a  c a t i o n i c   polymer,   a  c a t i o n i c   s t a r ch ,   or  a  system  of  c a t i o n i c  

s t a r c h - a n i o n i c   polymer,   p r io r   to  i n t roduc ing   the  mica  to  said  s t o c k .  

10.  A  method  accord ing   to  Claim  8,  c h a r a c t e r i z e d   in  that   the  mica 

is  reac ted   with  a  f i n e - f i b r e   f r a c t i o n   obtained  from  a  paper  m a n u f a c t u r -  

ing  mill  and/or   a  paper-making  pulp  mi l l ,   connected  to  a  f i b r e - r e c o v e r y  

p l an t ,   p r io r   to  meter ing  said  mica  to  the  s t o c k .  

11.  A  method  accord ing   to  Claim  10,  c h a r a c t e r i z e d   in  that   the  mica  i s  

charged  to  and  r eac ted   with  the  f i n e - f i b r e   f r a c t i o n   in  the  f i b r e -  

- r ecove ry   p l a n t ,   s epa ra t ed   therefrom  and  then  charged  to  the  s t o c k .  

12.  A  method  accord ing   to  Claim  7,  c h a r a c t e r i z e d   by  adding  mica  t o  

the  f i b rous   m a t e r i a l ,   s ub j ec t i ng   said  ma te r i a l   to  a  g r ind ing   process   t o  

d e f i b r a t e   said  m a t e r i a l ,   and  producing  a  stock  from  said  d e f i b r a t e d  

m a t e r i a l ,   to  form  a  f i b r e   web. 

13.  A  method  accord ing   to  Claim  7,  c h a r a c t e r i z e d   by  g r a f t   p o l y m e r i z -  

ing  a  g r a f t - p o l y m e r i z a t i o n   s e n s i t i v e   monomer  and/or   polymer,  mica,  and 

f i b r e s ,   p r e f e r a b l y   c e l l u l o s e   f i b r e s ,   in  which  acid  groups  have  been 

rep laced   with  d i v a l e n t   metal  ions,  to  form  a  f i b re   product ,   and 

o p t i o n a l l y   s u b j e c t i n g   the  product  to  f u r t h e r   t r ea tmen t   pr ior   to  u s e .  
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