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Description 

Production  of  Paper  and  Paper  Board 

5  Paper  or  paper  board  is  made  by  providing  a  thick  stock,  diluting  the  thick  stock  to  form  a  thin  stock,  drain- 
ing  the  thin  stock  to  form  a  sheet  and  drying  the  sheet.  The  thick  stock  can  be  made  either  by  mixing  water 
into  dried  pulp  or,  in  an  integrated  mill,  by  diluting  a  drained  pulp. 

It  is  standard  practice  to  improve  the  process  performance,  or  the  product  quality,  by  including  various 
additives  at  one  or  more  of  these  stages. 

10  For  instance,  if  the  pulp  from  the  which  the  thick  stock  is  made  is  impure,  the  normal  way  of  preparing  it 
for  drainage  is  by  adding  inorganic  material,  such  as  alum,  talc  or  bentonite,  at  the  pulping  or  thick  stock  stages. 
These  treatments  can  have  the  effect  of  minimising  problems  due  to  pitch  and  other  sticky  materials. 

If  it  is  necessary  to  improve  the  strength  of  the  final  sheet  it  is  common  to  include  a  dry  strength  resin, 
for  instance  a  cationic  starch,  in  the  stock  that  is  to  be  drained. 

15  It  is  standard  practice  to  include  cationic  polymers  in  the  stock  that  is  to  be  drained  in  order  to  improve 
drainage  and/or  retention. 

Processes  for  improving  retention  are  described  in  US-A-  4,388,150  and  involve  the  addition  of  cationic 
starch  and  colloidal  silicic  acid  to  the  stock  before  drainage.  Such  processes  have  been  commercialised  under 
the  trade  name  "Composil"  (trade  mark). 

20  Processes  that  give  improved  drainage,  retention,  drying  and  formation  are  described  in  EP-A-  235893 
and  involve  adding  a  first  synthetic  cationic  polymer  before  a  shear  stage  and  bentonite  after  that  shear  stage. 
Such  processes  have  been  commercialised  under  the  trade  name  "Hydrocol"  (trade  mark). 

Although  this  process  gives  very  good  results  in  most  instances,  there  is  room  for  improvement  with  some 
stocks,  especially  impure  stocks,  and  for  some  end  products,  for  instance  newsprint  and  board. 

25  In  the  invention,  paper  or  paper  board  is  made  by  a  process  comprising  providing  a  cellulosic  suspension, 
subjecting  this  to  one  or  more  shear  stages  selected  from  cleaning,  mixing  and  pumping  stages,  adding  a  main 
polymer,  selected  from  substantially  linear  synthetic  cationic  polymer  having  molecular  weight  above  500,000 
and  cationic  starch,  before  one  of  the  shear  stages  and  adding  inorganic  material  selected  from  bentonite  and 
colloidal  silicic  acid  after  that  shear  stage,  draining  the  suspension  to  form  a  sheet  and  drying  the  sheet,  and 

30  in  this  process  there  is  a  preliminary  polymer  inclusion  stage  selected  from  (a)  the  inclusion  in  the  suspension 
before  the  main  polymer  of  a  low  molecular  weight  water  soluble  synthetic  cationic  polymer  having  molecular 
weight  lower  than  the  molecular  weight  of  the  main  polymer,  and  (b)  the  inclusion  of  a  water  soluble  synthetic 
cationic  polymer  as  a  drainage  aid  for  the  drainage  of  cellulosic  pulp  when  the  suspension  is  made  by  draining 
a  cellulosic  pulp  (in  the  presence  of  the  drainage  aid)  and  diluting  the  drained  pulp. 

35  The  preferred  aspect  of  the  invention  comprises  the  incorporation  of  the  said  low  molecular  weight  water 
soluble  synthetic  cationic  polymer. 

The  inclusion  of  the  low  molecular  weight  cationic  polymer  in  the  thin  stock  before  addition  of  the  main 
polymer  can  lead  to  improvement  in  the  processing  and  performance  properties  obtained  by  the  addition  of 
the  main  polymer  before  a  shear  stage  and  bentonite  or  colloidal  silicic  acid  after  that  shear  stage.  For  instance, 

40  depending  upon  the  other  conditions,  it  can  lead  to  reduced  problems  due  to  pitch  and  other  sticky  materials 
and  can  lead  to  improved  wet  and/or  dry  strengths,  runability,  drainage,  linting,  opacity  and  other  paper  qual- 
ities. 

In  this  first  aspect  of  the  invention,  the  aqueous  cellulosic  suspension  can  be  made  either  from  dried  pulp 
or,  in  an  integrated  mill,  by  diluting  a  drained  pulp,  all  in  conventional  manner. 

45  In  the  second  aspect  of  the  invention,  the  cellulosic  suspension  is  made  by  diluting  a  drained  pulp  in  an 
integrated  mill  and  the  drainage  of  the  pulp  is  promoted  by  including  a  pulp  drainage  aid  in  the  pulp  that  is  to 
be  drained,  this  draining  aid  comprising  a  water  soluble  cationic  polymer.  The  cationic  polymer  forthis  purpose 
can  be  any  of  the  synthetic  polymers  discussed  below  for  use  as  the  main  cationic  polymer. 

When  draining  a  pulp,  in  an  integrated  mill,  to  form  a  wet  pulp  that  can  then  be  diluted  to  make  the  thick 
50  stock  and  the  thin  stock,  it  is  common  to  include  no  drainage  aid  in  the  pulp  since  drainage  often  occurs  ade- 

quately  without  incurring  the  expense  of  a  drainage  aid.  However  in  this  aspect  of  the  invention  it  is  desirable 
to  include  a  drainage  aid  since  it  promotes  drainage  and/or  retention  and  provides  a  drained  pulp  that  already 
contains  cationic  polymer  and  the  inclusion  of  this  cationic  polymer  has  beneficial  effects  on  the  subsequent 
treatment  with  the  described  main  polymer  and  the  inorganic  additive.  For  instance  it  can  reduce  the  amount 

55  of  main  polymer  that  is  required  for  optimum  performance  and  the  combined  amount  of  drainage  aid  and  main 
polymer  may  then  be  approximately  the  same  as  the  optimum  amount  of  main  polymer  if  the  pulp  had  not  been 
treated  with  drainage  aid.  Thus  by  applying  drainage  aid  the  process  can  be  improved  both  at  the  pulp  drainage 
stage  and  the  sheet  formation  stage  but  the  total  amount  of  polymer  that  is  used  is  substantially  unchanged 
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and  the  final  performance  quality  can  be  substantially  unchanged. 
The  amount  of  drainage  aid  polymer  is  usually  at  least  0.005  or  0.01%,  often  at  least  0.03  or  0.05%,  but 

it  is  generally  unnecessary  for  it  to  be  more  than  0.3%  or,  at  the  most,  0.5%.  Amounts  of  0.1  to  0.2%  are  often 
preferred.  These  percentages  are  based  on  the  dry  weight  of  the  pulp. 

5  The  synthetic  polymeric  drainage  aid  can  be  a  drainage-promoting,  relatively  low  molecular  weight  poly- 
mer,  for  instance  any  of  those  discussed  below  as  the  polymer  having  lower  molecular  weight  than  the  main 
polymer,  but  is  generally  a  relatively  high  molecular  weight  polymer  for  instance  having  a  molecular  weight  con- 
ventional  fordewatering  aids  and  retention  aids.  For  instance  the  polymer  typically  is  a  substantially  linear  syn- 
thetic  cationic  polymer  having  molecular  weight  above  500,000,  and  preferably  having  intrinsic  viscosity  above 

10  4dl/g.  Thus  it  may  be  any  of  the  polymers  described  in  EP-A-  0235893. 
Intrinsic  viscosities  herein  are  derived  in  standard  manner  from  determination  of  solution  viscosities  by 

suspended  level  viscometer  of  solutions  at  25°C  in  1  Molar  NaCI  buffered  to  pH  about  7  using  sodium  phos- 
phate. 

Irrespective  of  whether  or  not  the  thick  stock  is  made  by  dilution  of  a  wet  pulp  that  has  been  drained  in 
15  the  presence  of  a  drainage  aid,  it  is  preferred  in  the  invention  to  incorporate  the  described  low  molecular  weight 

weight  soluble  synthetic  cationic  polymer  before  the  main  polymer. 
It  is  preferred  that  the  remainder  of  the  process  should  be  similar  to  the  "Hydrocol"  process  and,  thus, 

should  be  otherwise  conducted  as  in  EP-A-  235893,  using  a  synthetic  cationic  polymer  having  molecular 
weight  at  least  500,000  before  one  of  the  shear  stages  and  bentonite  after.  The  materials  and  processing  con- 

20  ditions  described  in  EP-A-  235893  can  be  used  in  the  invention,  subject  to  the  modification  that  the  suspension 
includes  the  low  molecular  weight  polymer  before  addition  of  the  main  polymer.  Alternatively,  and  less  prefer- 
ably,  the  bentonite  can  be  replaced  by  colloidal  silicic  acid  or  other  suitable  fine  particulate  material  or  the  syn- 
thetic  polymer  can  be  replaced  by  cationic  starch. 

Sometimes  lower  amounts  of  the  main  polymer  than  are  recommended  in  EP-A-235893  can  give  good 
25  results  in  the  present  invention,  for  instance  amounts  of  less  than  300g/t  e.g.  50g/t  (0.005%)  to  250g/t,  espe- 

cially  above  1  0Og/t  based  on  the  dry  weight  of  the  stock. 
The  process  can  alternatively  be  similar  to  that  described  in  US-A-4388150  with  the  addition  of  cationic 

starch  into  the  suspension  prior  to  the  colloidal  silicic  acid  (which  can  be  modified  as  WO-A-86/5826). 
The  low  molecular  weight  polymer  can  be  present  in  the  thick  stock  that  is  diluted  to  form  the  thin  stock 

30  or  it  may  be  added  to  the  thin  stock.  For  instance  generally  the  thick  stock  is  diluted  to  form  the  thin  stock  by 
use  of  white  water.  It  is  desirable  to  add  the  low  molecular  weight  polymer  before,  or  immediately  after  or  during, 
the  dilution  with  white  water  and  to  add  the  main  polymer  to  the  thin  stock,  after  the  addition  of  the  low  mo- 
lecular  weight  polymer. 

The  low  molecular  weight  polymer  should  have  a  molecular  weight  sufficiently  lower  than  the  molecular 
35  weight  of  the  main  polymer  that  it  will  provide  different  process  or  performance  benefits.  For  instance  this  as- 

pect  of  the  invention  does  not  include  a  process  in  which  both  the  low  molecular  weight  and  high  molecular 
weight  polymers  are  primarily  cationic  retention  aids.  Instead,  it  is  restricted  to  processes  in  which  the  low  mo- 
lecular  weight  polymer  does  provide  a  different  performance  benefit.  Generally  the  low  molecular  weight  poly- 
mer  has  intrinsic  viscosity  below  2dl/g  and  usually  has  molecular  weight  below  500,000.  The  molecular  weight 

40  is  usually  above  50,000  and  often  above  1  00,000. 
A  preferred  relatively  low  molecular  weight  polymer  is  polyethylene  imine.  A  suitable  grade  of  this  type  of 

polymer  is  the  material  sold  under  the  trade  name  Polymin  SK.  Other  suitable  materials  are  polymers  and  co- 
polymers  of  diallyl  dimethyl  ammonium  chloride,  of  dialkyl  amino  alkyl  (meth)  acrylates  and  of  dialkylaminoalkyl 
(meth)  acrylamides  (both  generally  as  acid  addition  or  quaternary  ammonium  salts),  as  well  as  polyamines 

45  and  polydicyandiamides-formaldehyde  polymers.  Amphoteric  synthetic  polymers  may  be  used. 
One  preferred  process  according  to  the  invention  utilises  a  relatively  crude  stock  containing  significant 

amounts  of  pitch  and/or  having  high  cationic  demand.  For  instance  it  may  require  at  least  0.1%  Polymin  SK  to 
give  improved  retention  when  the  Polymin  SK  is  used  in  conventional  manner  as  retention  aid.  Polymin  is  a 
trade  mark.  Such  stocks  are,  for  instance,  those  containing  more  than  25%  by  weight,  usually  more  than  50% 

so  by  weight,  of  mechanically  derived  pulps  and/ordeinked  pulps.  By  mechanically  derived  pulps  we  mean  ground- 
wood,  pressure  refined  groundwood,  thermo-mechanical,  chemi-thermo  mechanical  or  any  other  high  yield 
mechanically  derived  fibres. 

In  these  instances,  the  low  molecular  weight  polymer  can  be  selected  primarily  to  reduce  cationic  demand 
and/or  avoid  pitch  problems  and/or  linting. 

55  When  using  these  relatively  crude  pulps,  the  process  is  of  particular  value  when  the  stock  is  to  be  used 
for  the  manufacture  of  newsprint,  and  for  this  purpose  stock  is  generally  substantially  unfilled  or  only  contains 
small  amounts  of  filler,  for  instance  0  to  15%  and  often  0  to  10%  based  on  the  dry  weight  of  the  stock.  Benefits 
are  however  also  achieved  if  the  stock  contains  filler  in  amounts  to  give  up  to  30%  filler  in  the  final  paper  pro- 
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duced. 
The  process  is  also  of  value  in  the  manufacture  of  board,  again  often  from  similar  crude  pulps  containing 

little  or  no  filler.  In  these  instances  an  alternative  or  additional  property  of  the  low  molecular  weight  polymer 
may  be  to  improve  the  strength  of  the  board  and  forthis  purpose  a  low  molecularweight  water  soluble  synthetic 

5  cationic  dry  strength  resin  may  be  used  as  the  polymer.  Amphoteric  polymers  are  particularly  suitable  for  this 
purpose. 

The  amount  of  low  molecular  weight  polymer  is  up  to  0.5%  generally  in  the  range  0.01  or  0.05  to  0.2%, 
based  on  the  dry  weight  of  the  stock,  and  the  optimum  can  be  found  by  routine  experimentation.  Often  the 
pulp,  before  treatment  with  the  low  molecularweight  polymer,  has  a  cationic  demand  (as  measured  by  titration 

10  with  the  main  cationic  polymer)  of  above  400g/t  and  the  low  molecularweight  polymer  is  included  in  the  stock, 
or  ahead  of  the  stock,  in  an  amount  to  reduce  the  cationic  demand  of  the  thin  stock  to  below  300g/t  before 
adding  the  main  polymer. 

The  process  of  the  invention  is  found  to  give  an  improvement  in  the  performance  since  it  can  give  improved 
pitch  and/or  stickies  removal,  improved  paper  quality  such  as  opacity  and  linting  characteristics  improved  wet 

15  strength  or  runnability  during  manufacture.  Furthermore  the  performance  of  the  process  when  assessed  in 
terms  of  the  drainage  characteristics  is  improved  by  the  incorporation  of  the  second  polymer,  as  compared  to 
a  process  without  that  polymer,  for  instance  a  process  as  described  in  EP-A-235893  or  US-A-4388150. 

In  the  following  examples,  Polymer  A  is  a  polymer  of  IV  7dl/g  formed  from  75%  acrylamide  and  25%  di- 
methylaminoethyl  acrylate,  MeCI  quaternised,  and  Polymer  B  is  a  modified  polyethyleneimine  as  sold  under 

20  the  trade  name  Polymin  SK. 

Example  1 

A  100%  mixed  waste  stock  having  a  consistency  of  0.5%  was  prepared.  Drainage  tests  were  conducted 
25  on  the  stock  using  a  modified  Shopper  Riegler  freeness  tester,  the  time  for  600mls  of  backwater  to  drain  from 

the  stock  sample  being  measured.  The  stock  was  subjected  to  shear  and  the  drainage  was  measured.  In  one 
test  no  additions  were  made  before  or  after  the  shear.  In  other  tests  bentonite  was  added  after  the  shear  and 
polymer  A  and/or  polymer  B  was  added  before  the  shear.  When  both  polymers  A  and  B  were  added,  B  was 
added  considerably  ahead  of  polymer  A. 

30  The  results  are  as  follows. 

T a b l e   1 

35 
P o l y m e r   B  P o l y m e r   A  B e n t o n i t e   D r a i n a g e  

O O O   74 
40  O  0.04%  0.2%  32 

0.02%  0.04%  0.2%  18 

0.04%  0.04%  0.2%  13 

45  0.04%  O  0.2%  51  

Example  2 

A  process  similar  to  the  preceding  example  was  conducted  using  a  stock  having  a  high  mechanical  fibre 
content,  and  in  particular  being  a  50:50  groundwood:bleached  kraft  pulp  having  a  consistency  of  1.0%.  In  ad- 
dition  to  measuring  the  drainage  time  as  in  the  previous  example,  a  pitch  count  was  made  (in  particles/ml  by 
the  Allen  method).  The  following  results  were  obtained. 

4 
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T a b l e   2 

Polymer  B  Polymer  A  Benton i te   Dra inage  P i t c h  

Count  

P e r c e n t a g e  
P i t c h  

R e d u c t i o n  

10 

15 

0  

0 

0.025% 

0.05% 

0 

0.025% 

0.025% 

0.025% 

0  

0.2% 

0.2% 

0.2% 

80 

49 

35 

31 

5.8  x  10 

1.7  x  106 

1.2  x  106 

5.1  x  105 

70% 

79% 

91% 

These  examples  clearly  demonstrate  the  value  of  adding,  for  instance  0.01  to  0.1%,  generally  around  0.02 
20  to  0.07%,  polyethylene  imine  so  as  to  reduce  the  amount  of  high  molecular  weight  (for  instance  IV  above  4) 

cationic  retention  aid  that  is  required  for  good  drainage  and  retention  and  so  as  to  counteract  the  effect  of  stock 
having  high  cationic  demand  and,  especially,  high  pitch  count. 

Example  3 
25 

Newsprint  is  made  using  a  stock  based  on  3%  kraft,  17%  magnefite,  38%  thermomechanical  pulp  and 
42%  groundwood,  and  to  which  20%  broke  has  been  added.  High  molecularweight  polymer  is  added,  in  some 
tests,  just  before  the  last  shear  stage  and  bentonite  is  added,  in  some  tests,  after  the  last  shear  stage.  Low 
molecular  weight  polymer  is  added  to  the  thin  stock  soon  after  it  is  diluted  from  the  thick  stock. 

30  In  these  tests  the  low  molecularweight  polymer  is  polymer  K  which  is  a  solution  polymer  of  about  IV  1  dl/g 
and  formed  from  about  20%  acrylamide  and  80%  by  weight  diallyl  dimethyl  ammonium  chloride.  The  high  mo- 
lecularweight  polymers  are  L,  which  is  70%  acrylamide,  30%  methyl  chloride  quaternised  dimethylaminoethyl 
acrylate  IV  8,  and  polymer  M  which  is  95%  acrylamide  and  5%  methyl  chloride  quaternised  dimethylaminoethyl 
acrylate  IV  11.  The  drainage  rate  for  each  of  the  treated  suspensions  is  measured,  with  the  best  results  being 

35  those  that  have  the  highest  drainage  figure.  The  results  are  as  follows. 

T a b l e   3 

P o l y m e r   K  High  MW  B e n t o n i t e   D r a i n a g e  

P o l y m e r  

0  0  0  2 0 5  

0.2%  0  0  1 9 5  

0.2%  0  0.2%  3 0 0  

0.2%  0 .05%L  0.2%  3 3 5  

0.2%  0.05%M  0.2%  3 4 0  

0  0.05%M  0.2%  3 2 5  

55 
These  results  clearly  demonstrate  the  benefit  in  the  manufacture  of  newsprint  from  adding  high  molecular 

weight  cationic  polymer  immediately  before  shear  and  bentonite  after  shear  even  when  the  high  molecular 
weight  polymer  only  has  a  relatively  low  cationic  charge,  and  they  also  show  that  a  useful  result  can  be  obtained 
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when  the  high  molecular  weight  polymer  is  replaced  by  a  lower  molecular  weight  polymer  having  molecular 
weight  above  500,000,  but  that  best  results  are  obtained  using  a  combination  of  both. 

Claims 

1.  A  process  in  which  paper  or  paper  board  is  made  by  forming  an  aqueous  cellulosic  suspension,  passing 
the  suspension  through  one  or  more  shear  stages  selected  from  cleaning,  mixing  and  pumping  stages, 
adding  a  main  polymer  selected  from  cationic  starch  and  high  molecular  weight  water  soluble  cationic  poly- 
mer  to  the  suspension  before  one  of  the  shear  stages  and  adding  inorganic  material  selected  from  ben- 
tonite  and  colloidal  silica  after  that  shear  stage,  draining  the  suspension  to  form  a  sheet  and  drying  the 
sheet,  characterised  in  that  the  process  includes  a  preliminary  polymer  inclusion  stage  selected  from  (a) 
adding  to  the  suspension,  before  the  addition  of  the  main  polymer,  a  low  molecular  weight  water  soluble 
synthetic  cationic  polymer  having  molecularweight  lower  than  the  molecularweight  of  the  main  polymer 
and  (b)  adding  a  water  soluble,  cationic,  polymeric,  drainage  aid  to  a  cellulosic  pulp  and  then  draining  the 
pulp  and  diluting  the  drained  pulp  to  form  the  aqueous  cellulosic  suspension. 

2.  A  process  according  to  claim  1  in  which  the  main  polymer  is  a  high  molecular  weight  linear  water  soluble 
cationic  polymer  having  molecular  weight  above  500,000. 

3.  A  process  according  to  claim  2  in  which  the  inorganic  material  is  bentonite. 

4.  A  process  according  to  any  preceding  claim  in  which  at  least  25%  by  weight  of  the  cellulosic  suspension 
is  formed  from  mechanically  derived  pulp  and/or  deinked  pulp. 

5.  A  process  according  to  any  preceding  claim  in  which  the  product  is  newsprint  or  board. 

6.  A  process  according  to  any  preceding  claim  in  which  the  main  polymer  is  a  synthetic  polymer  having  in- 
trinsic  viscosity  at  least  4dl/g  or  is  cationic  starch  and  a  low  molecularweight  water  soluble  synthetic  ca- 
tionic  polymer  having  lower  molecularweight  is  incorporated  in  the  suspension  before  the  main  polymer. 

7.  A  process  according  to  claim  6  in  which  the  low  molecular  weight  polymer  has  intrinsic  viscosity  below 
2dl/g. 

8.  A  process  according  to  claim  6  in  which  the  low  molecularweight  polymer  has  molecularweight  100,000 
to  500,000. 

9.  A  process  according  to  any  of  claims  6  to  8  in  which  the  low  molecular  weight  polymer  is  selected  from 
polyethylene  imine,  polyamines,  polycyandiamide  formaldehyde  polymers,  amphoteric  polymers,  and 
polymers  of  monomers  selected  from  diallyl  dimethyl  ammonium  chloride,  diallylaminoalkyl  (meth)  acryl- 
ates  and  dialkylaminoalkyl  (meth)  acrylamides. 

10.  A  process  according  to  any  of  claims  6  to  9  in  which  the  low  molecular  weight  polymer  is  an  amphoteric 
cationic  dry  strength  resin  and  the  product  is  board. 

11.  A  process  according  to  any  of  claims  6  to  10  in  which  the  suspension  to  which  the  low  molecularweight 
polymer  is  added  has  a  cationic  demand,  as  measured  on  the  main  cationic  polymer,  of  at  least  400g/t 
and  the  amount  of  low  molecularweight  polymer  that  is  added  reduces  the  said  cationic  demand  to  below 
300g/t. 

12.  A  process  according  to  any  of  claims  6  to  11  in  which  the  suspension  that  is  drained  to  form  the  paper  or 
paper  board  is  a  thin  stock  formed  by  dilution  of  a  thick  stock  and  the  main  polymer  is  added  to  the  thin 
stock  and  the  low  molecular  weight  polymer  is  present  in  the  thick  stock. 

13.  A  process  according  to  claim  12  in  which  the  suspension  that  is  drained  to  form  the  paper  or  paper  board 
is  a  thin  stock  formed  by  dilution  of  a  thick  stock  and  the  main  polymer  is  added  to  the  thin  stock  and  the 
low  molecularweight  polymer  is  added  to  the  thin  stock  or  to  the  thick  stock  in  an  amount  of  from  0.01 
to  0.5%  based  on  the  dry  weight  of  suspension. 

14.  A  process  according  to  any  preceding  claim  in  which  the  suspension  that  is  drained  to  form  the  paper  or 
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paper  board  is  made  by  diluting  a  drained  pulp  that  has  been  made  by  draining  a  cellulosic  pulp  containing 
a  pulp  drainage  aid  and  in  which  the  drainage  aid  comprises  a  water  soluble,  cationic,  synthetic,  polymeric 
drainage  aid  having  intrinsic  viscosity  above  4dl/g. 

Patentanspruche 

1.  Verfahren,  bei  dem  Papier  oder  Karton  hergestellt  werden  durch  Bilden  einerwalirigen  Cellulosesuspen- 
sion,  Fuhren  der  Suspension  durch  eine  oder  mehrere  Scherstufen,  ausgewahlt  aus  Reinigungs-,  Misch- 

10  oder  Pumpstufen,  Zugeben  eines  Hauptpolymers,  ausgewahlt  aus  kationischer  Starke  und  hochmoleku- 
larem,  wasserloslichem,  kationischem  Polymer  zu  der  Suspension  voreiner  der  Scherstufen  und  Zugeben 
von  anorganischem  Material,  ausgewahlt  aus  Bentonit  und  kolloidalem  Siliciumdioxid,  nach  dieser  Scher- 
stufe,  Entwassern  der  Suspension  zur  Bildung  eines  Bogens  und  Trocknen-des  Bogens,  dadurch  gekenn- 
zeichnet,  dali  das  Verfahren  eine  Polymerzugabe-Vorstufe  umfalit,  ausgewahlt  aus  (a)  Zugabe  zu  der 

15  Suspension,  vor  Zugabe  des  Hauptpolymers,  eines  niedermolekularen,  wasserloslichen,  synthetischen, 
kationischen  Polymers  miteinem  Molekulargewicht,  das  niedriger  ist  alsdas  Molekulargewichtdes  Haupt- 
polymers,  und  (b)  Zugabe  eines  wasserloslichen,  kationischen,  polymeren  Entwasserungsmittels  zu  der 
Cellulosepulpe  und  anschlieliendes  Entwassern  der  Pulpe  und  Verdunnen  derentwasserten  Pulpe  unter 
Bildung  einerwalirigen  Cellulosesuspension. 

20 
2.  Verfahren  nach  Anspruch  1,  bei  dem  das  Hauptpolymerein  hochmolekulares,  lineares,  wasserlosliches, 

kationisches  Polymer  mit  einem  Molekulargewicht  uber  500000  ist. 

3.  Verfahren  nach  Anspruch  2,  bei  dem  das  anorganische  Material  Bentonit  ist. 
25 4.  Verfahren  nach  irgendeinem  vorangehenden  Anspruch,  bei  dem  mindestens  25  Gew.-%  der  Cellulose- 

suspension  von  Holzstoff  und/oder  de-inktem  Halbstoff  gebildet  werden. 

5.  Verfahren  nach  irgendeinem  vorangehenden  Anspruch,  bei  dem  das  Produkt  Zeitungsdruckpapier  oder 
Pappe  ist. 

30 
6.  Verfahren  nach  irgendeinem  vorangehenden  Anspruch,  bei  dem  das  Hauptpolymerein  synthetisches  Po- 

lymer  mit  einer  Grenzviskositat  von  mindestens  4  dl/g  oder  kationische  Starke  ist  und  ein  niedermoleku- 
lares,  wasserlosliches,  synthetisches,  kationisches  Polymer  mit  niedrigerem  Molekulargewicht  der  Sus- 
pension  vor  dem  Hauptpolymer  zugegeben  wird. 

35 
7.  Verfahren  nach  Anspruch  6,  bei  dem  das  niedermolekulare  Polymer  eine  Grenzviskositat  von  wenigerals 

2  dl/g  hat. 

8.  Verfahren  nach  Anspruch  6,  bei  dem  das  niedermolekulare  Polymer  ein  Molekulargewicht  von  100000 
40  bis  500000  hat. 

9.  Verfahren  nach  einem  der  Anspruche  6  bis  8,  bei  dem  das  niedermolekulare  Polymer  ausgewahlt  ist  aus 
Polyethylenimin,  Polyaminen,  Polycyandiamid  Formaldehyd-Polymeren,  amphoteren  Polymeren  und  Po- 
lymeren  von  Monomeren,  die  ausgewahlt  sind  aus  Diallyldimethylammoniumchlorid,  Diallylaminoalkyl- 

45  (met  h)acry  late  n  und  Dialkylaminoalkyl(meth)acrylamiden. 

10.  Verfahren  nach  einem  der  Anspruche  6  bis  9,  bei  dem  das  niedermolekulare  Polymer  ein  amphoteres  kat- 
ionisches  Trockenfestigkeitsharz  ist  und  das  Produkt  Pappe  ist. 

11.  Verfahren  nach  einem  der  Anspruche  6  bis  10,  bei  dem  die  Suspension,  welcherdas  niedermolekulare 
50  Polymer  zugesetzt  wird,  Kationbedarf  von  mindestens  400  g/t  hat,  gemessen  am  kationischen  Hauptpo- 

lymer,  und  die  zugesetzte  Menge  an  niedermolekularem  Polymer  diesen  Kationbedarf  auf  unter  300  g/t 
verringert. 

12.  Verfahren  nach  einem  der  Anspruche  6  bis  11,  bei  dem  die  Suspension,  die  zur  Bildung  von  Papier  oder 
55  Karton  entwassert  wird,  ein  Dunnstoff  ist,  der  durch  Verdunnen  eines  Dickstoffes  erhalten  wurde,  und 

das  Hauptpolymer  dem  Dunnstoff  zugesetzt  wird  und  das  niedermolekulare  Polymer  in  dem  Dickstoff  vor- 
handen  ist. 

30 
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13.  Verfahren  nach  Anspruch  12,  bei  dem  die  Suspension,  die  zur  Bildung  von  Papier  oder  Karton  entwassert 
wird,  ein  Dunnstoff  ist,  der  durch  Verdunnen  eines  Dickstoffes  erhalten  wurde,  und  das  Hauptpolymer  dem 
Dunnstoff  zugesetzt  wird  und  das  niedermolekulare  Polymer  dem  Dunnstoff  oder  dem  Dickstoff  in  einer 
Menge  von  0,01  bis  0,5  %,  bezogen  auf  das  Trockengewicht  der  Suspension,  zugesetzt  wird. 

14.  Verfahren  nach  irgendeinem  vorangehenden  Anspruch,  bei  dem  die  Suspension,  die  zur  Bildung  von  Pa- 
pier  oder  Karton  entwassert  wird,  hergestellt  wird  durch  Verdunnen  einer  entwasserten  Pulpe,  die  ihrer- 
seits  erhalten  wurde  durch  Entwassern  einer  Cellulosepulpe,  die  ein  Entwasserungsmittel  enthalt,  wobei 
das  Entwasserungsmittel  ein  wasserlosliches,  kationisches,  synthetisches,  polymeres  Entwasserungs- 
mittel  mit  einer  Grenzviskositat  uber  4  dl/g  umfalit. 

Revendications 

1.  Precede  dans  lequel  du  papier  ou  du  carton  est  fabrique  par  formation  d'une  suspension  cellulosique 
aqueuse,  passage  de  la  suspension  par  un  ou  plusieurs  stades  de  cisaillement  selection  ne  parmi  les  sta- 
des  de  purification,  melange  et  pompage,  addition  d'un  polymere  principal  selectionne  parmi  I'amidon  ca- 
tionique  et  un  polymere  cationique  hydrosoluble  de  poids  moleculaire  eleve  a  la  suspension  avant  I'un 
des  stades  de  cisaillement  et  addition  d'une  substance  inorganique  selectionnee  parmi  la  bentonite  et  la 
silice  colloid  ale  apres  ce  stade  de  cisaillement,  egouttage  de  la  suspension  pour  former  une  feuille  et  se- 
chage  de  la  feuille,  caracterise  en  ce  que  le  precede  comprend  un  stade  preliminaire  d'inclusion  d'un  po- 
lymere  selectionne  parmi  (a)  I'addition  a  la  suspension,  avant  I'addition  du  polymere  principal,  d'un  poly- 
mere  cationique  synthetique  hydrosoluble  de  poids  moleculaire  faible  ayant  un  poids  moleculaire  inferieur 
au  poids  moleculaire  du  polymere  principal  et  (b)  I'addition  d'un  auxiliaire  d'egouttage  polymere  cationique 
hydrosoluble  a  une  pulpe  cellulosique,  puis  I'egouttage  de  la  pulpe  et  la  dilution  de  la  pulpe  egouttee  pour 
former  la  suspension  cellulosique  aqueuse. 

2.  Procede  selon  la  revendication  1,  dans  lequel  le  polymere  principal  est  un  polymere  cationique  hydroso- 
luble  lineaire  de  poids  moleculaire  eleve  ayant  un  poids  moleculaire  superieur  a  500  000. 

3.  Procede  selon  la  revendication  2,  dans  lequel  la  substance  inorganique  est  la  bentonite. 

4.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  au  moins  25  %  en  poids 
de  la  suspension  cellulosique  sont  formes  par  une  pulpe  mecanique  et/ou  une  pulpe  desencree. 

5.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  produit  est  du  papier  jour- 
nal  ou  du  carton. 

6.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  polymere  principal  est 
un  polymere  synthetique  ayant  une  viscosite  intrinseque  superieure  ou  egale  a  4  dl/g  ou  est  de  I'amidon 
cationique  et  un  polymere  cationique  synthetique  hydrosoluble  de  poids  moleculaire  faible  ayant  un  poids 
moleculaire  plus  faible  est  incorpore  dans  la  suspension  avant  le  polymere  principal. 

7.  Procede  selon  la  revendication  6,  dans  lequel  le  polymere  de  poids  moleculaire  faible  a  une  viscosite  in- 
trinseque  inferieure  a  2  dl/g. 

8.  Procede  selon  la  revendication  6,  dans  lequel  le  polymere  de  poids  moleculaire  faible  a  un  poids  mole- 
culaire  compris  entre  100  000  et  500  000. 

9.  Procede  selon  I'une  quelconque  des  revendications  6  a  8,  dans  lequel  le  polymere  de  poids  moleculaire 
faible  est  selectionne  parmi  le  polyethyleneimine,  des  polyamines,  des  polymeres  polycyandiamide-for- 
maldehyde,  des  polymeres  amphoteres  et  des  polymeres  de  monomeres  selectionnes  parmi  le  chlorure 
de  diallyldimethylammonium,  des  (meth)acrylates  de  diallylaminoethyle  et  des  (meth)acrylamides  de 
dialkylaminoalkyle. 

10.  Procede  selon  I'une  quelconque  des  revendications  6  a  9,  dans  lequel  le  polymere  de  poids  moleculaire 
faible  est  une  resine  stable  a  sec,  cationique,  amphotere,  et  le  produit  est  du  carton. 

11.  Procede  selon  I'une  quelconque  des  revendications  6  a  10,  dans  lequel  la  suspension  a  laquelle  le  poly- 
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mere  de  poids  moleculaire  faible  est  ajoute  a  une  demande  cationique,  telle  que  mesuree  sur  le  polymere 
cationique  principal,  d'au  moins  400  g/t  et  la  quantite  de  polymere  de  poids  moleculaire  faible  ajoutee  ra- 
mene  ladite  demande  cationique  a  moins  de  300  g/t. 

12.  Procede  selon  I'une  quelconque  des  revendications  6  a  11,  dans  lequel  la  suspension  egouttee  pour  for- 
mer  le  papier  ou  le  carton  est  une  pate  mince  formee  par  dilution  d'une  pate  epaisse  et  le  polymere  prin- 
cipal  est  ajoute  a  la  pate  mince  et  le  polymere  de  poids  moleculaire  faible  est  present  dans  la  pate  epaisse. 

13.  Procede  selon  la  revendication  12,  dans  lequel  la  suspension  egouttee  pour  former  le  papier  ou  le  carton 
est  une  pate  mince  formee  par  dilution  d'une  pate  epaisse  et  le  polymere  principal  est  ajoute  a  la  pate 
mince  et  le  polymere  de  poids  moleculaire  faible  est  ajoute  a  la  pate  mince  ou  a  la  pate  epaisse  en  une 
quantite  comprise  entre  0,01  et  0,5  %  par  rapport  au  poids  a  sec  de  la  suspension. 

14.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  suspension  egouttee 
pour  former  le  papier  ou  le  carton  est  preparee  par  dilution  d'une  pulpe  egouttee  qui  a  ete  preparee  par 
egouttage  d'une  pulpe  cellu-losique  contenant  un  auxiliaire  d'egouttage  de  pulpe  etdans  lequel  I'auxiliaire 
d'egouttage  comprend  un  auxiliaire  d'egouttage  polymere  synthetique  cationique  hydrosoluble  ayant  une 
viscosite  intrinseque  superieure  a  4  dl/g. 
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