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Description 

The  present  invention  relates  to  paper  making.  In  particular,  it  relates  to  a  multi-component  system  for 
improving  wet-end  chemistry  in  paper  making. 

5  In  order  to  try  to  reduce  the  cost  of  paper  and  modify  certain  paper  properties  expedients  have  been 
tried.  Among  these  have  been  attempts  to  replace  cellulosic  fibers  by  filler  materials  such  as  kaolin  clays.  It 
has,  however,  proved  to  be  difficult  to  maintain  satisfactory  quality,  especially  as  the  ratio  of  filler  to  fiber  is 
increased. 

One  attempt  to  improve  the  quality  of  paper  in  which  filler  is  used  is  described  in  U.S.  Patent  No. 
io  4,388,150  and  its  companion  Patent  No.  4,385,961.  These  are  in  the  names  of  Sunder  et  al  and  Svending  et 

al  respectively  and  are  assigned  to  EKA  Aktiebolag  of  Surte,  Sweden.  Patent  No.  4,388,150  describes  the 
use  of  a  binder  complex  containing  colloidal  silicic  acid  and  cationic  starch.  The  use  of  such  a  binder 
composition  is  said  to  enhance  the  strength  of  paper  produced  and  also  to  improve  the  retention  of  fillers 
such  as  kaolin,  bentonite,  titanium  dioxide,  chalk  or  talc  if  these  are  present.  A  multi-component  binder 

75  comprising  colloidal  silicic  acid  and  cationic  starch  is  marketed  in  the  United  States  under  the  trademark 
Compozil  by  Procomp  of  Marietta,  Georgia,  a  joint  venture  of  DuPont  and  EKA  AB. 

U.S.  Patent  2,795,545  (Gluesenkamp,  assigned  to  Monsanto  Chemical  Company)  describes  the  use  of 
synthetic  cationic  polymers  in  conjunction  with  inorganic  materials  such  as  those  having  a  high  base 
exchange  capacity  for  example,  bentonite,  hectorite,  beidellite,  nontronite  or  saponite,  for  use  in  a  wide 

20  variety  of  applications  including  reinforcement  of  rubbers  and  to  improve  retention  of  clays  when  used  as 
beater  additives  in  paper  making.  U.S.  Patent  4,643,801  (Johnson,  assigned  to  Nalco  Chemical  Company) 
describes  a  binder  comprising  a  cationic  starch,  a  high  molecular  weight  anionic  polymer  and  a  dispersed 
silica. 

U.S.  Patent  No.  4,210,490  describes  the  use  of  kaolinitic  clay  filler  together  with  cationic  starch  in  the 
25  production  of  paper  or  cardboard. 

The  use  of  cationic  starch  in  conjunction  with  colloidal  silica  for  various  purposes  is  described  in  U.S. 
Patent  Nos.  3,253,978  (Bodendorf),  3,224,927  (Brown)  and  3,647,684  (Malcolm). 

U.S.  Patent  4,753,710  describes  a  paper  making  process  wherein  improved  retention,  drainage  drying 
and  formation  is  achieved  by  adding  to  the  furnish  an  excess  of  a  high  molecular  weight  linear  synthetic 

30  cationic  polymer,  shearing  the  mixture  obtained  and  then  adding  bentonite.  U.S.  Patent  4,749,444  describes 
the  use  of  a  combination  of  a  mineral  such  as  bentonite,  nontronite,  hectorite,  saponite,  volkonskoite, 
sauconite,  beidellite,  allevardite,  illite,  halloysite,  attapulgite  or  sepiolite  with  a  cationic  polyelectrolyte  and  an 
acrylamide  or  methacrylamide  in  paper  making  to  improve  the  print  properties  of  the  paper  obtained. 

It  is  an  object  of  the  present  invention  to  provide  a  binder  for  use  in  paper  making. 
35  Accordingly,  from  one  aspect  the  present  invention  provides  the  use  of  a  binder  comprising  a  cationic 

starch  and  a  hectorite  material  in  paper  making. 
From  a  second  aspect  the  invention  provides  a  binder  composition  comprising  a  cationic  starch  and  a 

hectorite  material. 
When  used  herein  the  term  "hectorite"  includes  not  only  naturally  occurring  clays  but  also  synthetic  or 

40  semi-synthetic  material.  Hectorite  is  a  trioctahedral  smectite.  These  materials,  to  be  effectively  water 
swellable  and  dispersable  must  possess  monovalent  cations,  preferably  sodium,  as  the  predominant 
exchangeable  cation.  However,  the  smectite  clay  materials  may  also  contain  other  multivalent  exchangeable 
cations  such  as  calcium,  magnesium  and  iron. 

As  noted  above  bentonite  has  been  used  previously  in  some  applications  in  paper  making,  for  example, 
45  as  a  filler,  to  control  pitch  deposition  and  also  for  imparting  viscosity  to  paper  coating  preparations.  Such 

uses  are,  however,  different  from  the  present  invention  in  that  bentonite  to  control  pitch  is  added  to  the 
wood  fiber  pulp  much  further  back  in  the  papermaking  process  than  in  the  present  invention  when  used  in  a 
coating  is  added  much  later  in  the  papermaking  process  (after  the  sheet  is  dried)  than  in  the  present 
invention. 

50  Hectorite  materials  are  characterized  by  their  relatively  high  cation-exchange  capacities.  Kaolin  and  talc 
clay  material  used  as  fillers  in  paper  making  on  the  other  hand  have  low  cation-exchange  capacity.  The 
hectorite  materials  have  exchange  capacities  in  the  range  80  -  150  milliequivalents  per  100g,  whereas  kaolin 
and  talc  exchange  capacities  are  3  -  5  millieguivalents  per  100g  or  less.  It  is  this  high  anionic  charge 
density  that  is  essential  for  the  smectite  clay  material  to  be  effective  in  this  binder. 

55  Naturally  occurring  hectorite  material  that  possess  a  predominant  amount  of  exchangeable  divalent 
cation  such  as  calcium  can  be  converted,  in  a  post-mining  process,  from  a  non-swelling  to  a  swelling  form. 
One  process  for  carrying  out  this  ion  exchange  is  called  "peptizing"  and  is  well  known  in  the  clay 
processing  industry.  It  exchanges  a  monovalent  cation  such  as  sodium  for  the  calcium  ions.  Such  peptized 
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clays  may  be  used  in  the  present  invention. 
When  used  in  the  present  invention  the  peptized  hectorite  material  is  dispersed  and  swollen  in  an 

aqueous  solution  where  it  assumes  a  sol  structure  of  individual  plate-like  particles  or  small  aggregates  of 
particles.  The  preparation  of  the  smectite  clay  material  sols  for  use  in  this  invention  must  be  performed  in 

5  such  a  way  as  to  assure  that  a  large  percentage  of  individual  platelets  are  present  in  the  binder. 
Cationic  starches  for  use  in  the  present  invention  are  typically  those  with  a  relatively  high  degree  of 

substitution  (D.S.),  typically  greater  than  0.03.  When  using  potato  starch  we  have  found  it  particularly  useful 
to  employ  starches  having  a  degree  of  substitution  in  the  range  0.035  to  0.05,  preferably  0.04  -  0.046. 
Suitable  substituents  include  tertiary  and  quaternary  amine  groups.  We  have  found  that  cationic  potato 

io  starch  is  particularly  useful  although  cationic  starches  derived  from  other  sources,  for  example,  waxy  maize 
starch,  corn  starch,  wheat  starch  and  rice  starch  may  also  be  of  use.  We  believe  that  in  general  high 
molecular  weight  starches  such  as  potato  starch  are  preferable  to  those  of  lower  molecular  weight.  Typical 
of  other  paper  making  uses  of  starch  the  cationic  starch  for  use  in  the  present  invention  must  be  "cooked" 
or  "proofed"  in  water  to  swell  and  partially  dissolve  the  starch  molecules  before  using  it  in  the  binder. 

is  We  believe  that  in  general  that  a  starch  which  shows  a  high  peak  viscosity  in  a  Braebender  Amylograph 
is  preferred  to  one  with  a  low  peak  viscosity  and  that  one  with  a  low  pasting  temperature  is  preferred  to  one 
with  a  high  pasting  temperature.  Without  wishing  to  be  bound  by  any  theory,  we  believe  these  properties 
relate  to  the  ease  of  dissolving  and  dispersing  the  starch  molecules  in  the  furnish  and  preserving  their  high 
molecular  weight  at  the  point  of  use. 

20  Although  the  binder  of  the  present  invention  may  be  used  in  paper  making  in  the  absence  of  a  filler,  it 
will  frequently  be  employed  in  conjunction  with  fillers,  such  as,  kaolin,  calcium  carbonate,  talc,  titanium 
dioxide,  barium  sulfate  or  calcium  sulfate.  When  fillers  are  present  they  may  be  used  in  amounts  50  to  500 
lbs/ton  (25-250  g/kg)  dry  weight.  Commonly,  filler  in  present  in  the  range  200  to  300  lbs/ton  (100-150g/kg) 
dry  weight.  It  will  also  frequently  be  employed  in  conjunction  with  sizing  agents,  colorants,  optical 

25  brighteners  and  other  minor  ingredients  of  commercial  papermaking  furnishes.  When  used  herein  the  term 
"ton"  refers  to  the  United  States  ton  (2,000  lbs). 

The  starch  and  the  hectorite  material  are  typically  employed  in  ratios  of  from  0.25:1  to  15:1  preferably 
in  the  range  1:1  to  8:1,  more  preferably  in  the  range  1.5:1  to  6:1.  Typically,  these  materials  will  be  added  in 
amounts  to  produce  a  concentration  in  the  paper  stock  of  hectorite  material  in  the  range  2  -  60  lbs/ton  (1- 

30  30g/kg)  dry  base  sheet,  preferentially,  in  the  range  5-40  lbs/ton  (2.5-20g/kg)  dry  base  sheet. 
Typically,  the  starch  will  be  employed  as  a  cooked  slurry,  for  example  at  a  concentration  of  0.25  to  2.5 

weight  percent,  preferably  0.75  to  1.25.  Typically  the  hectorite  material  will  be  employed  as  a  peptized  sol, 
for  example,  at  a  concentration  of  0.1  to  2.0  weight  percent,  preferably  0.3  to  0.6. 

The  binder  of  the  present  invention  can  be  used  with  a  variety  of  paper  making  furnishes  including 
35  those  based  on  chemical,  thermomechanical  and  mechanical  treated  pulps  from  both  hard  and  softwood 

sources. 
The  binder  of  the  present  invention  is  added  to  the  paper  making  stock  after  other  furnish  ingredients 

have  been  added  but  prior  to  its  introduction  to  the  paper  making  machine  headbox.  The  binder  must  be 
formed  in  situ  in  the  stock  by  adding  the  hectorite  material  and  the  cationic  starch  separately  with  adequate 

40  mixing  between  additions. 
A  flow  diagram  of  a  typical  paper  machine  in  which  the  present  invention  may  be  used  is  shown  in 

Figure  1.  We  have  found  that  the  preferred  location  and  order  of  adding  the  binder  components  to  the 
paper  stock  is  that  shown  in  the  figure  although  reversal  of  the  order  of  addition  of  starch  and  hectorite  is 
possible.  The  furnish  components  are  mixed  in  tank  1  after  which  cationic  starch  is  added  and  the  resultant 

45  mixture  transferred  to  tank  No.  2  where  it  is  again  thoroughly  mixed.  The  hectorite  material  sol  is  then 
added  and  the  final  furnish  is  mixed  in  tank  3  prior  to  introduction  into  the  headbox  of  the  paper  making 
machine.  We  have  found  that  it  is  not  beneficial  to  subject  the  furnish  containing  starch  to  excessively  high 
shear  stress  prior  to  the  addition  of  the  hectorite  material.  Furthermore,  it  is  not  beneficial  to  submit  the 
furnish  containing  both  the  starch  and  hectorite  material  to  excessively  high  shear  stress.  Thus,  shear 

50  stresses  greater  than  6,000  Pa  should  be  avoided  at  these  stages.  In  a  practical  sense  this  means  that  it  is 
desirable  that  additions  of  the  binder  are  made  after  both  the  fan  pumps  and  pressure  screens  as  shear 
stresses  of  20,000  Pa  and  10,000  Pa,  respectively,  are  experienced  at  these  stages. 

We  have  found  that  when  using  the  binder  of  the  present  invention,  it  may  be  possible  to  increase  the 
retention  of  fines  or  ash  and  starch  in  paper  compared  to  using  cationic  starch  by  itself  as  a  binder.  Without 

55  wishing  to  be  bound  by  any  theory,  we  believe  this  improvement  results  from  the  cationic  starch  and 
hectorite  material  interacting  with  the  fines  to  bind  them  more  effectively  to  fibers  and  filler  particles  than 
can  the  cationic  starch  by  itself. 

3 
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We  have  further  found  that  when  using  the  binder  of  the  present  invention  it  may  be  possible  to 
improve  formation  at  higher  fines  retention  in  paper  compared  to  using  the  colloidal  silica  of  U.S.  Patent 
4,388,150.  Without  wishing  to  be  bound  by  any  theory,  we  believe  that  these  improvements  are  due  in  part 
to  the  size  and  shape  of  the  smectite  clay  materials  as  compared  to  silica. 

5  The  present  invention  will  now  be  illustrated  by  the  following  Examples  in  which  all  parts  are  given  by 
weight.  The  silica  used  in  the  comparative  tests  had  a  particle  size  of  about  6  nm  and  a  surface  area  of 
about  500  m/g. 

EXAMPLE  1 
10 

The  effect  of  separate  additions  of  starch  and  various  anionic  colloids  on  fines  retention  in  an  acid 
furnish  containing  chemical,  thermochemical  and  ground  wood  pulp  was  investigated  using  a  Britt  dynamic 
drainage  jar.  The  colloid  was  added  prior  to  the  starch.  Two  different  starches  were  employed:  a  cationic 
potato  starch  having  a  degree  of  substitution  of  0.04  and  an  amphoteric  corn  starch. 

is  The  results  obtained  were  as  follows: 

Anionic  colloid  (20  ppm)  %  Fines  Retention 

Cationic  potato  starch  (40  ppm)  Amphoteric  corn  starch  (40  ppm) 

none  32.4  28.9 
hectorite  38.1  25.8 
silica  39.1  27.2 

25  From  this  it  appears  that  the  use  of  hectorite  and  silica  when  combined  with  cationic  potato  starch 
convey  a  benefit  over  the  use  of  cationic  starch  alone.  This  does  not  appear  to  be  true  for  amphoteric  corn 
starch. 

EXAMPLE  2 
30 

The  procedure  of  Example  1  was  repeated  using  cationic  potato  starch  (40  ppm)  but  reversing  the 
order  of  addition.  The  results  were  as  follows: 

Anionic  colloid  (20  ppm)  %  Fines  retention 

None  34.9 
hectorite  43.4 
silica  44.8 

From  this,  it  appears  that  there  is  a  small  incremental  improvement  in  retention  when  the  starch  was 
added  prior  to  the  colloid. 

EXAMPLE  3 

The  effect  of  shear  after  addition  of  the  starch  and  prior  to  addition  of  the  anionic  colloid  on  the 
retention  of  fines  using  the  same  furnish  as  employed  in  Example  1  was  investigated  in  a  Britt  dynamic 
drainage  jar  using  the  same  cationic  potato  starch  that  was  employed  in  the  previous  two  Examples.  The 
starch  was  present  at  a  concentration  of  40  ppm.  The  results  obtained  were  as  follows: 

Anionic  Colloid  (20  ppm)  %  fines  retention 

with  high  shear  (6000  Pa)  with  low  shear  (600  Pa) 

None  -  35.2 
hectorite  36.3  47.1 
silica  34.4  42.3 
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From  this,  it  appears  that  the  high  shear  substantially  reduces  the  retention  that  can  be  achieved  with 
all  the  anionic  colloids  when  combined  with  cationic  potato  starch. 

EXAMPLE  4 
5 

The  effect  of  shear  on  the  combined  furnish-binder  system  was  investigated  using  a  furnish  similar  to 
that  of  Example  1.  The  various  anionic  colloids  were  used  at  a  concentration  of  20  ppm  and  the  starch,  as 
used  in  Example  1,  was  used  at  a  concentration  of  40  ppm.  The  relative  fines  retention  was  measured  in  a 
Britt  dynamic  drainage  jar  at  various  shear  stresses.  The  results  are  shown  in  Figure  2. 

io  From  this  it  appears  that  increasing  shear  stress  progressively  diminishes  the  efficacy  of  the  binder 
system.  Stresses  less  than  7,000  Pa,  however,  do  not  cause  unacceptable  losses  in  efficacy  of  the  binder 
system. 

EXAMPLE  5 
15 

The  effect  of  using  different  post-mining  procedures  to  convert  hectorite  obtained  from  the  same 
deposit  from  a  non-swellable  to  a  swellable  was  tested  in  a  similar  way  using  the  same  potato  starch  as  in 
Example  1  .  The  results  obtained  were  as  follows: 

Anionic  colloid  Colloid  cone,  (ppm)  Starch  cone,  (ppm)  %  Fines  retention 

None  -  -  0  23.5 
40  29.9 

Hectorite  Procedure  I  20  40  37.8 
Hectorite  Procedure  II  20  40  39.9 

Silica  20  0  24.9 
20  40  35.1 

From  this,  it  appears  that  substantially  the  same  retention  can  be  achieved  with  hectorite  prepared  by 
either  procedure. 

EXAMPLE  6 

The  effect  of  using  hectorite  obtained  from  different  locations  was  tested  in  a  similar  way  using  the 
potato  starch  as  in  Example  1  .  The  results  obtained  were  as  follows: 

Anionic  colloid  Colloid  cone,  (ppm)  Starch  cone,  (ppm)  %  Fines  retention 
40  None  ---  0  27.3 

40  34.3 

Hectorite  I  (Nevada)  20  40  50.2 
Hectorite  II  (California)  20  40  48.0 

45  Hectorite  III  (California)  20  40  49.1 

From  this  it  appears  that  substantially  the  same  retention  can  be  achieved  with  hectorite  mined  from 
different  deposits. 

EXAMPLE  7 

Hand  sheets  were  prepared  using  a  laboratory  hand  sheet  former  (a  British  Standard  sheet  mold).  The 
starting  material  was  a  furnish  consisting  of  30%  unbleached  ground  pulp,  50%  kraft  softwood  and 
hardwood  pulp  and  20%  thermochemical  pulp  to  which  had  been  added  15%  (based  on  the  weight  of  pulp) 
filler  clay  and  30  lbs/ton  (15g/kg)  alum. 

Cationic  starch  was  added  at  a  level  of  120  ppm  to  all  experiments  except  the  blank.  Various  amounts 
of  hectorite,  bentonite  and  silica  were  added  to  give  starch:colloid  ratios  varying  from  1:8  to  1:1.  The  hand- 
sheets  produced  were  tested  for  various  parameters  among  them  were  ash,  starch  retention  and  formation 

5 
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(Robotest). 
The  results  obtained  are  shown  in  Figs.  3-5  of  the  accompanying  drawings. 

EXAMPLE  8 
5 

The  tests  referred  to  in  Example  7  were  repeated  using  a  different  furnish  containing  75%  Kraft 
hardwood  and  25%  Kraft  softwood  to  which  15%  clay  (based  on  the  amount  of  pulp)  and  20  lbs/ton 
(10g/kg)  alum  had  been  added.  The  results  obtained  are  set  out  in  Figs.  6  -  8. 

w  EXAMPLE  9 

The  effect  of  the  source  and  type  of  starch  employed  and  its  degree  of  substitution  was  investigated  in 
a  Britt  dynamic  drainage  jar.  Using  hectorite  as  the  anionic  colloid  and  the  various  starches  at  a 
concentration  of  40  ppm.  The  results  obtained  were  as  follows: 
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EXAMPLE  10 

The  effect  of  the  method  of  addition  of  the  starch  and  hectorite  on  fines  retention  was  investigated 
using  a  Britt  dynamic  drainage  jar.  The  starch  was  a  potato  starch  having  a  degree  of  substitution  of  0.04 
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and  was  employed  at  a  concentration  of  40  ppm.  The  hectorite  was  employed  at  a  concentration  of  20  ppm. 
The  results  obtained  were  as  follows: 

10 

15 

20 

25 

Reagents  added  %  Fines  retention  Increase  in  Fines  retention  (%) 

Starch  Only  26.91 
Starch  Then  Hectorite  33.36  6.45 
Hectorite  Then  Starch  33.78  6.87 
Starch  +  Hectorite  Pre-Mixed  22.73  -4.18 

From  this,  it  appears  that  while  reversing  the  order  of  starch  and  hectorite  addition  has  negligible  effect 
on  retention  improvement  over  starch  addition  only,  premixing  the  starch  and  hectorite  has  a  decided 
depressing  effect  on  retention. 

Claims 

1.  A  c A  paper  making  process  characterized  by  the  use  of  a  combination  consisting  essentially  of  hectorite 
material  and  cationic  starch  as  the  binder  in  the  furnish. 

2.  A  paper  making  process  according  to  claim  1,  wherein  said  hectorite  material  is  employed  as  a  sol. 

3.  A  paper  making  process  according  to  any  one  of  the  preceding  claims,  wherein  said  cationic  starch  has 
a  degree  of  substitution  in  the  range  0.04  to  0.046. 

4.  A  paper  making  process  according  to  any  one  of  the  claims  1-3,  wherein  said  cationic  starch  is  potato 
starch. 

30 

35 

40 
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50 

5.  A  paper  making  process  according  to  either  of  claims  1-4,  wherein  said  cationic  starch  and  said 
hectorite  is  employed  in  a  weight  ratio  of  1:1  to  8:1. 

6.  A  paper  making  process  according  to  claim  4,  wherein  said  ratio  is  in  the  range  1.5:1  to  6:1. 

7.  A  paper  making  process  according  to  any  one  of  claims  1-4,  wherein  said  hectorite  is  present  in  an 
amount  of  2  to  60  lbs/ton  (1-30  g/kg)  dry  base  sheet. 

8.  A  paper  making  process  according  to  any  one  of  the  preceding  claims,  wherein  filler  is  employed  in  the 
furnish  in  an  amount  of  from  100  to  500  lbs/ton  (50-250  g/kg)  dry  base  sheet. 

9.  A  paper  making  process  according  to  any  one  of  the  preceding  claims,  wherein  the  filler  is  employed  in 
the  furnish  in  an  amount  of  200-3000  lbs/ton  (100-150  g/kg). 

10.  A  paper  making  process  according  to  claim  7  or  8,  wherein  said  filler  is  selected  from  kaolin,  calcium 
carbonate,  talc,  titanium  dioxide,  barium  sulfate  and  calcium  sulfate. 

11.  A  paper  making  process  according  to  any  one  of  the  preceding  claims,  wherein  the  furnish  and  binder 
are  subjected  to  shear,  no  greater  than  6,000  Pa  after  addition  of  the  binder. 

12.  A  paper  making  process  according  to  any  one  of  the  preceding  claims,  wherein  said  hectorite  and  said 
cationic  starch  are  added  to  the  furnish  separately  and  the  furnish  is  mixed  between  the  two  additions. 

13.  An  in  situ-formed  binder  for  use  in  paper  making  comprising  a  combination  of  cationic  starch  and 
hectorite. 

55 
14.  A  binder  according  to  claim  13,  wherein  said  cationic  starch  is  a  potato  starch. 

15.  A  binder  according  to  claim  14,  wherein  said  cationic  potato  starch  has  a  degree  of  substitution  in  the 
range  0.04  to  0.046. 

8 
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16.  A  binder  according  to  any  one  of  claims  13,  14  and  15,  wherein  said  cationic  starch  and  said  hectorite 
are  present  in  a  weight  ratio  of  1:1  to  8:1. 

17.  A  binder  according  to  claim  16,  wherein  said  cationic  starch  and  said  hectorite  are  present  in  a  weight 
5  ratio  of  1.5:1  to  6:1. 

18.  A  paper  making  process  according  to  any  one  of  the  preceding  claims  1-12,  wherein  the  hectorite  is 
synthetic  or  semi-synthetic. 

w  Patentanspruche 

I.  Verfahren  zur  Papierherstellung,  gekennzeichnet  durch  die  Verwendung  einer  Kombination,  im  wesentli- 
chen  bestehend  aus  Hectorit-Material  und  kationischer  Starke  als  das  Bindemittel  im  Faserstoff. 

is  2.  Verfahren  zur  Papierherstellung  nach  Anspruch  1,  bei  welchem  das  Hectorit-Material  als  ein  Sol 
eingesetzt  wird. 

3.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche,  bei  welchem  die  kationische 
Starke  einen  Substitutionsgrad  im  Bereich  von  0,04  bis  0,046  aufweist. 

20 
4.  Verfahren  zur  Papierherstellung  nach  Anspruch  1  bis  3,  bei  welchem  die  kationische  Starke  Kartoffel- 

starke  ist. 

5.  Verfahren  zur  Papierherstellung  nach  Anspruch  1  bis  4,  bei  welchem  die  kationische  Starke  und  das 
25  Hectorit  in  einem  Gewichtsverhaltnis  von  1:1  bis  8:1  eingesetzt  werden. 

6.  Verfahren  zur  Papierherstellung  nach  Anspruch  4,  bei  welchem  das  Verhaltnis  im  Bereich  von  1,5:1  bis 
6:1  liegt. 

30  7.  Verfahren  zur  Papierherstellung  nach  Anspruch  1  bis  4,  bei  welchem  das  Hectorit  in  einer  Menge  von  1 
...  30  g/kg  (2  ...  60  lbs/ton)  Bogen  auf  Trockenbasis  vorliegt. 

8.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche,  bei  welchem  Fullstoff  in  dem 
Faserstoff  in  einer  Menge  von  50  ...  250  g/kg  (100  ...  500  lbs/ton)  Bogen  auf  Trockenbasis  eingesetzt 

35  wird. 

9.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche,  bei  welchem  der  Fullstoff  in 
dem  Faserstoff  in  einer  Menge  von  100  ...  150  g/kg  (200  ...  300  lbs/ton)  eingesetzt  wird. 

40  10.  Verfahren  zur  Papierherstellung  nach  Anspruch  7  oder  8,  bei  welchem  der  Fullstoff  ausgewahlt  wird 
aus:  Kaolin,  Calciumcarbonat,  Talk,  Titandioxid,  Bariumsulfat  und  Calciumsulfat. 

II.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche,  bei  welchem  der  Faserstoff 
und  das  Bindemittel  nach  Zugabe  des  Bindemittels  einer  Scherung  von  nicht  mehr  als  6.000  Pa 

45  ausgesetzt  werden. 

12.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche,  bei  welchem  das  Hectorit 
und  die  kationische  Starke  zum  Faserstoff  separat  zugegeben  werden  und  der  Faserstoff  zwischen  den 
beiden  Zugaben  gemischt  wird. 

50 
13.  In  situ  gebildetes  Bindemittel  zur  Verwendung  in  der  Papierherstellung,  umfassend  eine  Kombination 

von  kationischer  Starke  und  Hectorit. 

14.  Bindemittel  nach  Anspruch  13,  bei  welchem  die  kationische  Starke  Kartoffelstarke  ist. 
55 

15.  Bindemittel  nach  Anspruch  14,  bei  welchem  die  kationische  Kartoffelstarke  einen  Substitutionsgrad  im 
Bereich  von  0,04  bis  0,046  aufweist. 

9 
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16.  Bindemittel  nach  einem  der  Anspruche  13,  14  und  15,  bei  welchem  die  kationische  Starke  und  das 
Hectorit  in  einem  Gewichtsverhaltnis  von  1:1  bis  8:1  vorliegen. 

17.  Bindemittel  nach  Anspruch  16,  bei  welchem  die  kationische  Starke  und  das  Hectorit  in  einem 
5  Gewichtsverhaltnis  von  1,5:1  bis  6:1  vorliegen. 

18.  Verfahren  zur  Papierherstellung  nach  einem  der  vorgenannten  Anspruche  1  bis  12,  bei  welchem  das 
Hectorit  synthetische  oder  halbsynthetisch  ist. 

w  Revendicatlons 

1.  Procede  de  fabrication  de  papier,  caracterise  par  I'utilisation  d'une  combinaison  consistant  essentielle- 
ment  en  un  materiau  hectorite  et  un  amidon  cationique  en  tant  que  liant  dans  le  chargement. 

is  2.  Procede  de  fabrication  de  papier  selon  la  revendication  1,  dans  lequel  ledit  materiau  hectorite  est 
employe  sous  la  forme  d'un  sol. 

3.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  qui  precedent,  dans  lequel 
ledit  amidon  cationique  a  un  degre  de  substitution  situe  dans  le  domaine  0,04  a  0,046. 

20 
4.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  1  a  3,  dans  lequel  ledit 

amidon  cationique  est  un  amidon  de  pomme  de  terre. 

5.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  1  a  4,  dans  lequel  ledit 
25  amidon  cationique  et  ladite  hectorite  sont  employes  dans  un  rapport  ponderal  de  1  :  1  a  8:1. 

6.  Procede  de  fabrication  de  papier  selon  la  revendication  4,  dans  lequel  ledit  rapport  est  situe  dans 
I'intervalle  allant  de  1,5  :  1  a  6:1. 

30  7.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  1  a  4,  dans  lequel  ladite 
hectorite  est  presente  dans  une  quantite  allant  de  2  a  60  lbs/ton  (1-30  g/kg)  de  support  papier  sec. 

8.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  qui  precedent,  dans  lequel 
la  charge  est  employee,  dans  le  chargement,  dans  une  quantite  allant  de  100  a  500  lbs/ton  (50-250 

35  g/kg)  de  support  papier  sec. 

9.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  qui  precedent,  dans  lequel 
la  charge  est  employee,  dans  le  chargement,  dans  une  quantite  allant  de  200  a  3000  lbs/ton  (100-1500 
g/kg). 

40 
10.  Procede  de  fabrication  de  papier  selon  les  revendications  7  ou  8,  dans  lequel  ladite  charge  est 

selectionnee  parmi  le  kaolin,  le  carbonate  de  calcium,  le  talc,  le  dioxyde  de  titane,  le  sulfate  de  baryum 
et  le  sulfate  de  calcium. 

45  11.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  qui  precedent,  dans  lequel 
le  chargement  et  le  liant  sont  soumis  a  un  effort  de  cisaillement,  ne  depassant  pas  6  000  Pa,  apres 
addition  du  liant. 

12.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  qui  precedent  dans  lequel 
50  ladite  hectorite  et  ledit  amidon  cationique  sont  ajoutes  au  chargement  separement  et  dans  lequel  le 

chargement  est  melange  entre  les  deux  additions. 

13.  Liant  forme  in  situ  pour  utilisation  dans  la  fabrication  de  papier,  comprenant  une  combinaison  d'amidon 
cationique  et  d'hectorite. 

55 
14.  Liant  selon  la  revendication  13,  dans  lequel  ledit  amidon  cationique  est  un  amidon  de  pomme  de  terre. 

10 
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15.  Liant  selon  la  revendication  14,  dans  lequel  ledit  amidon  de  pomme  de  terre  cationique  a  un  degre  de 
substitution  situe  dans  I'intervalle  de  0,04  a  0,046. 

16.  Liant  selon  une  quelconque  des  revendications  13,  14  et  15,  dans  lequel  ledit  amidon  cationique  et 
ladite  hectorite  sont  presents  dans  un  rapport  ponderal  de  1:1  a  8:1. 

17.  Liant  selon  la  revendication  16,  dans  lequel  ledit  amidon  cationique  et  ladite  hectorite  sont  presents 
dans  un  rapport  ponderal  de  1,5:1  a  6:1. 

18.  Procede  de  fabrication  de  papier  selon  une  quelconque  des  revendications  1  a  12  qui  precedent,  dans 
lequel  I'hectorite  est  synthetique  ou  semi-synthetique. 

11 
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