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Description 

The  present  invention  relates  to  aqueous  suspension  or  dispersion  of  carbon  black  and,  more 
especially  to  an  aqueous  suspension  of  carbon  black  the  particles  of  which  are  grafted  with  chemically 

5  bonded  hydrosoluble  polyolefinic  chains,  preferably  polymers  or  copolymers  of  acrylic  monomers  and, 
more  particularly,  ammonium  and  alkali  metal  polyacrylates.  In  the  present  disclosure,  the  word 
"polyolefine"  designates  free  radical  polymerizable  double-bonded  monomers  carrying  water  solubilizing 
functions.  Details  on  such  monomers  are  provided  hereafter. 

The  invention  also  concerns  a  method  for  preparing  such  an  aqueous  suspension  and  the  use  thereof 
io  for  manufacturing  ink  compositions,  namely  kits  for  jet-printing  with  jet-printing  machines. 

It  is  well  known  that  jet-printing  imposes  certain  difficult  to  achieve  contingencies  upon  the  ink 
compositions  to  be  used.  For  instance,  such  inks  must  have  a  high  optical  density,  i.e.  contain  a  relatively 
high  concentration  of  carbon-black  and  simultaneously  show  a  very  low  viscosity  and  surface  tension,  i.e. 
of  the  order  of  1.5  to  10  cP  and  30  to  50  dynes.cm,  respectively.  Also,  the  carbon-black  particles  ought  to  be 

is  very  fine  so  as  to  preferably  pass  freely  through  fine  filters,  e.g.  1  to  50  u  mesh  filters.  Further,  in  such 
suspensions,  the  carbon-black  particles  should  not  settle  with  time,  i.e.  they  should  remain  in  suspension 
for  extended  periods. 

Carbon-black  being  essentially  hydrophobic,  attempts  have  been  made  to  attain  the  above-mentioned 
properties  by  grafting  water  soluble  polymeric  radicals  onto  the  carbon  black  particles  thus  making  them 

20  water  soluble  polymeric  radicals  onto  the  carbon  black  particles  thus  making  them  water  compatible  and 
freely  dispersible  in  water. 

Thus,  in  Japanese  (opi)  Patent  Application  80,147561  (C.A.  94,  192963)  there  is  disclosed  the  grafting  of 
carbon  black  particles  with  acrylic  acid  in  ethanol  in  the  presence  of  a,a'-azoisobutyronitrile  (AIBN)  and 
under  irradiation.  The  thermal  grafting  and  polymerization  of  acrylic  esters  on  carbon  black  is  also 

25  disclosed  in  C.A.  94,  48453.  In  Japanese  (opi)  Application  74,81038,  there  is  disclosed  the  polymerization 
and  grafting  of  styrene  on  carbon  black  in  the  presence  of  AIBN  at  140°C  (C.A.  82,  163002)  and  in  Japanese 
Patent  Publication  74,  1  1557  (C.A.  81,  10631  1)  there  is  disclosed  the  polymerization  and  grafting  on  carbnon 
black  of  acrylonitrile  in  the  presence  of  AIBN  in  DMF.  In  DOS  2.130.617  (C.A.  76,  113947),  there  is  described 
the  direct  grafting  on  carbon  black  of  prepolymerized  monomers  and  in  Japanese  Patent  Publication  71, 

30  26970,  the  manufacture  of  carbon  black  with  graft  acrylic  acid  and  butyl  acrylate  copolymers  in  methyl- 
isobutylketone.  Such  graft  carbon  black  can  be  easily  dispersed  in  aqueous  ammonia  solutions. 

jp—  A—  343,750  (Chemical  Abstracts  79,  No.  24,  138303p)  discloses  carbon  black  compositions 
dispersible  in  water.  The  carbon  black  compositions  are  obtained  by  polymerizing  a  vinyl  compound 
having  a  dialkylaminoalkyl  group  or  by  copolymerizing  two  vinyi  compounds  in  the  presence  of  carbon 

35  black  while  adding  a  free-radical  initiator  in  more  than  two  portions.  The  carbon  black  compositions  are 
made  dispersible  in  water  by  conversion  of  the  dialkylamino  group  to  a  quaternary  ammonium  salt. 
Preferred  vinyl  compounds  have  the  formula 

jin2 CH2=CR—  C00CH2—  CH2—  NR1R2 
40 

in  which  R  is  H  or  Me  and  R1  and  R2  are  Me  and/or  Et.  Dimethylaminoethyl-  or  diethylaminoethyl 
methacrylates  are  typical  compounds  used.  Preferred  copolymerizable  vinyl  compounds  have  the  formula 
CH2=CR—  COOR1  in  which  R1  is  H  or  a  substituted  or  unsubstituted  hydrocarbon  radical  including  2- 
hydroxyethyl  and  glycidyl;  or  a  vinyl  ether  of  formula  RO—  CH=CH2,  in  which  R  is  a  C,—  C4  hydrocarbon;  or 

45  acrylonitrile,  methacrylonitrile,  styrene,  derivatives  of  styrene,  vinyl  acetate,  and  the  like. 
The  above  techniques  are  effective  but  they  all  rely  on  the  use  of  organic  or  aqueous-organic  solvents 

for  undertaking  the  grafting  of  the  carbon  black  particles.  Yet,  when  such  graft  particles  must  be  used  in 
aqueous  jet-ink  formulations,  the  organic  solvants  must  first  be  removed  and  the  particles  must  be 
redispersed  in  the  aqueous  media  suitable  for  such  inks.  Now,  it  has  been  found  that  such  method  is 

so  tedious  and  that  the  graft  particles  do  not  disperse  sufficiently  well  in  the  jet-ink  formulations  for  providing 
compositions  suitable  for  being  used  in  jet-printing  machines. 

Consequently,  it  was  desirable  that  grafting  and  polymerization  be  carried  out  in  water  in  such  manner 
that  a  suitable  aqueous  dispersion  or  suspension  of  graft  carbon  black  be  obtained  which,  afterwards,  can 
be  directly  converted  into  jet-ink  composition,  by  the  addition  of  the  usual  additional  jet-ink  components. 

55  The  aqueous  suspension  of  graft  carbon  black  of  the  invention  has  been  obtained  in  this  manner.  It  is 
characterized  by  the  following  parameters:  the  graft  polyolefinic  chains  are  alkali  metal  or  ammonium 
polyacrylates;  its  concentration  by  weight  of  graft  carbon  black  is  from  about  1  to  15%  and  its  viscosity  is 
from  about  2  to  30  10—  3Ns/m2.  The  weight  amount  of  water  solubilizing  graft  polymer  or  copolymer  chains 
is  preferably  from  about  0.0001  to  0.002  g  (or  0.1  mg  to  2  mg)  per  square  meter  of  the  surface  of  the  carbon 

60  black  particles.  Since  the  weight  required  of  carbon  black  particles  for  making  1  m2  varies  from  about  0.003 
g  to  about  0.16  g,  depending  on  the  kind  and  grade;  the  weight  of  graft  material  per  gram  of  carbon  black 
will  be  from  about  0.0006  to  0.6  g;  however,  carbon  blacks  of  grades  ranging  from  1  5  to  1  50  m2/g  (i.e.  0.006 
to  0.06  g/m2)  are  usually  preferred.  The  number  of  monomer  units  linked  together  in  the  grafted  chains  is 
preferably  from  about  20  to  200.  The  length  of  the  grafted  chains  should  be  sufficient  to  provide  adequate 

65  "solubility  in  water"  (i.e.  good  dispersibility  of  the  grafted  particles)  but  not  too  great  to  avoid  high 
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viscosity  and  filterability  problems.  With  the  above  range  of  grafted  chains,  the  present  suspension  filters 

rapidly  through  a  10  u  mesh  screen  and  slowly  but  acceptably  through  a  1  u  mesh  screen  (for  instance  at  a 
rate  of  0  1  to  10  ml/min  depending  on  pore  size).  It  is  believed  that  the  polyacrylate  chains  do  crimp  or  coil 
at  short  distance  from  the  carbon  black  surface  and  pack  over  such  surface  with  the  carboxylate  functions 
pointing  radially  toward  the  outside  thus  providing  the  right  solubility  properties,  this  being  so  when  the 

pH  is  kept  preferably  between  about  5  and  9.  Indeed,  it  has  been  shown  that  outside  this  pH  range,  the 

present  dispersion  looses  somewhat  its  desirable  properties  (e.g.  sedimentation  may  occur).  It  is 
particularly  remarkable  that  hydrophobic  carbon  black  particles  can  be  made  well  dispersible  in  water  with 

grafted  quantities  of  acrylate  as  low  as  about  a  tenth  of  a  milligram  per  square  meter  of  the  carbon  black. 
Naturally,  the  aforementioned  parameters  are  not  critically  limiting  and  can  exceed  or  fall  short  of  the 
above  mentioned  ranges  without  departing  from  the  scope  of  the  invention. 

The  method  of  preparation  of  the  aqueous  dispersion  of  grafted  carbon  black  of  the  invention 
comprises  treating  carbon  black  in  water  with  a  water  soluble  peroxide  and,  after  peroxidation,  adding  a 
water  soluble  acrylic  monomer  and  a  further  amount  of  peroxide,  whereby  free  radical  polymerization  of 
the  monomer  and  grafting  on  the  carbon  black  particles  will  occur  simultaneously.  The  reaction  may  be 
carried  out  in  the  absence  or  in  the  presence  of  a  free  radical  polymerization  accelerator,  for  instance  an 
amine  accelerator. 

Regarding  mechanistic  considerations  pertaining  to  radial  grafting  on  carbon  black,  the  following 
information  can  be  p r o v i d e d . . . .   u 

Carbon  black  is  essentially  composed  of  carbon  particles  of  generally  spherical  shape  bearing 
boundary  oxygenated  functions  such  as  carboxylic,  phenolic  and  quinonic  functions. 

The  phenolic  and  quinonic  functions  can  act  as  polymerization  quenchers  as  they  will  form,  when 
reacting  with  initiators  (for  instance  CH2—  CH2R),  stabilized  radicals  (unreactive)  viz. 

w 

15 

20 

25 

CH2R  —  CHJ  +  C8  J O  
30 

CH2R-CH3  +  C 8 T Q  

35 

40 

45 

C B X j  
50 

OH  OH  OH 

In  contrast,  peroxides  (for  instance  RCO  —  0  —  0  —  COR)  will  probably  predominantly  react  as  follows: 
55 

60 

65 
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J  0-OCOR 

(Rcoo)2  +  c b Y ]   —   ~   c b > O 1   +  r c o o '  

to 

0—  OCOR  o« 
15 

The  radicals  formed  in  reaction  (3)  will  therefore  promote  olefinic  polymerization  instead  of  inhibiting  it 
as  in  reactions  ©  and  @. 

The  peroxides  used  in  the  present  method  are  water  soluble  peroxides  such  as  ammonium  and  alkali 
20  metal  persalts,  e.g.  sodium,  potassium  and  ammonium  persulfate  and  the  corresponding  perphosphates, 

perborates  and  the  like;  alkali  metal  peroxides  and  hydrogen  peroxide  can  also  be  used.  Other  peroxide 
initiators  suitable  in  the  present  invention  are  listed  in  Encyclopedia  of  Polymer  Science  &  Technology,  vol. 
2,  Interscience  Publishers,  p.  230—233,  (1965). 

The  polymerizable  olefinic  monomers  usable  in  the  present  method  are  mainly  the  water  soluble 
25  acrylic  monomers  such  as  the  alkali  metal  and  ammonium  acrylates  and  methacrylates  unsubstituted  or 

substituted  by  water  solubilizing  functions  such  as  hydroxylic,  ketonic  and  nitrile  functions.  Also,  other 
vinyl  monomers  such  as  acrylamide,  methacrylamide,  N-vinyl-pyrrolidone  and  hydroxyethyl  acrylic  acid 
are  also  possible.  Some  further  monomers  usable  in  this  invention  are  listed  in  the  aforementioned 
Encyclopedia  of  Polymer  Science  &  Technology  reference. 

30  The  carbon  black  can  be  selected  from  various  sources  and  include  the  usual  types  of  carbon  black, 
namely  channel  black,  thermal  black,  lamp  black  and  furnace  black.  Furnace  black  is  preferred.  Reference 
on  carbon  usable  in  this  invention  are:  DONNET  and  VOET:  Carbon  Black  Physics,  Chemistry  and 
Elastomer  Reinforcement,  Marcel  Dekker  Inc.,  (1976). 

If  accelerators  are  used  in  the  present  method,  commonly  available  free  radical  polymerization 
35  accelerators  can  be  used;  amine  accelerators  are  convenient  such  as  tetramethyl  ethylenediamine, 

pentamethyl  diethylene  tetramine,  hexamethyl  triethylene  pentamine  and  the  like. 
For  carrying  out  the  present  simultaneous  polymerization  and  grafting  of  carbon  black  with  olefinic 

monomers,  it  is  preferable  to  agitate  the  ingredients  in  water  at  a  temperature  of  50°C  to  100°C,  preferably 
at  reflux  temperature.  The  reaction  time  is  from  about  1  hr  to  about  60  hrs  at  reflux  temperature  although 

40  longer  reaction  times  are  not  harmful  but  not  economical.  After  cooling,  the  ungrafted  homopolymer  which 
is  produced  as  a  by  product  can  be  removed  by  usual  techniques,  e.g.  freeze  drying,  centrifugation  or 
dialysis  but,  for  most  uses,  this  is  not  necessary,  the  presence  of  such  homopolymers  not  being  detrimental 
for  further  uses  of  the  grafted  carbon  black  dispersion  in  jet-ink  compositions.  On  the  contrary,  the 
presence  of  the  homopolymers  in  the  solution  will  serve  as  a  binder  ingredient  useful  for  improving  the 

45  adhesion  of  the  ink  on  the  printed  surfaces  and  the  cohesion  of  the  carbon  black  particles  together.  This 
factor  was  unexpected  and  surprising  and  provides  a  considerable  advantage  to  the  dispersion  of  the 
invention  over  the  prior  art  compositions  in  jet-ink  applications. 

The  quantities  of  reagents  to  be  used  in  the  method  of  the  invention  are  as  follows:  in  the  first 
peroxidation  stage,  there  can  be  used  for  100  g  of  carbon  black  from  about  10  to  50  g  of  peroxide  counted 

so  as  K2S2O8  or  mole-equivalents  of  other  water  soluble  peroxides  and,  when  an  amine  accelerator  is  used, 
about  0.1  to  5  g  of  such  an  amine,  e.g.  N-tetramethyl  ethylenediamine  (TEMED)  or  mole-equivalent 
quantities  of  other  amine  accelerators.  These  quantities  are  however  not  critical  provided  "enough 
peroxidant  is  used.  The  peroxidation  can  be  carried  out  at  50—  100°C  under  stirring  in  water  for  about  1  to 
24  hrs  but  these  conditions  are  not  critical  provided  that  the  reaction  is  allowed  to  go  to  completion. 

55  In  the  second  stage,  i.e.  the  grafting  stage,  the  quantities  of  olefinic  monomers  that  can  be  used  can 
vary  from  approximately  0.01  mole-equivalent  to  about  0.5  mole-equivalent  per  gram  of  carbon  black.  The 
quantities  of  monomers  to  be  used  are  obviously  related  to  the  density  of  grafting  sites  on  the  carbon  black 
particles  that  varies  considerably  from  one  type  of  carbon  black  to  the  other  and  is  generally  related  to  the 
quinone  and  phenol  function  area  density  on  the  particles.  According  to  the  data  of  the  main  manufacturers 

eo  of  carbon  black,  such  quinone  and  phenol  group  densities  can  vary  from  about  1  to  about  3000  u  equiv./g  of 
carbon  black  which,  in  view  of  the  aforegiven  range  of  area  per  gram  values  (depending  on  the  kind  of 
carbon  black)  will  provide  figures  ranging  from  about  0.01  u  equiv./m2  to  about  10  u  equivim2.  Thus,  the 
amount  of  monomer  in  the  grafting  stage  will  be  adapted  as  a  function  of  the  grafting  equivalence  selected 
and  the  grafting  site  density  of  the  carbon  black  used. 

65  The  amount  of  peroxide  to  be  used  in  the  polymerization  grafting  stages  depends  on  the  amount  of 
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monomer  used  and  can  be  comprised  from  about  0.01  g  to  0.1  g  (counted  as  K2S2O8)  per  gram  of  the 
monomer.  Equivalents  of  other  peroxides  are  also  usable.  When  using  also  an  amine  accelerator,  for 
instance  TEMED  or  equivalents  of  other  amine  accelerators,  quantities  of  the  order  of  0.01  to  1  g  of  TEMED 
per  gram  of  peroxide  (counted  as  K2S2O8)  are  advantageously  usable.  All  the  above  reagent  ratios  and 

5  quantities  are  not  critical  and  can  fall  short  of  or  exceed  the  given  limits  in  some  cases,  provided  of  course, 
that  the  amounts  of  respective  reagents  are  enough  for  accomplishing  the  reactions  and  not  in  such  excess 
as  becoming  non  economical. 

The  aqueous  suspension  of  grafted  carbon  black  of  this  invention  is  directly  usable  for  making  jet-ink 
compositions.  For  this,  it  is  sufficient  to  add  to  the  suspension  the  suitable  amounts  of  usual  jet-ink 

io  additives,  such  as  wetting  agents,  surfactants  and  viscosity  controlling  agents,  dyes,  mold  inhibitors, 
oxygen  absorbers,  buffering  agents,  pH  controlling  agents.  In  the  present  invention,  a  considerable  and 
unexpected  advantage  is  provided  by  the  presence  of  the  residual  homopolymer  which  was  formed  during 
polymerization  and  grafting.  As  surfactant  products,  non  ionic  compounds  such  as  polyoxyethylene 
sorbitan  monolaurate  and  the  like  are  preferred.  As  wetting  agents,  polyglycols  or  glycolamines  such  as 

'5  diethylene  glycol,  glycerine,  a-thiodiglycol,  triethanolamine  and  N,N-dimethoxy-methyl-2-imidazolidone 
are  suitable.  The  quantities  of  such  additives  will  conform  to  usual  practice. 

As  dyes,  Cl  acid  black  Nos.  1,  24,  26,  48,  58,  60,  109,  119  and  131  can  be  used.  As  mold  inhibitors, 
sodium  dehydroacetate,  1,2-benzisothiazolin-3-one,  6-acetoxy-2,4-dimethyl-m-dioxane  or  formaldehyde 
can  be  used.  As  oxygen  absorbers,  sodium  sulfite,  sodium  bisulfite  can  be  used.  As  pH  controlling  agents 

20  HCI  and  NaOH  can  be  used. 
In  addition  to  the  aforementioned  use  in  jet-printing  inks,  the  aqueous  dispersion  of  the  invention  can 

be  used  for  many  other  purposes.  Among  such  purposes,  one  may  recite  inks  for  fountain  pen,  ballpoint 
pen,  felt  pen,  intaglio,  rotogravure,  rotary  printing,  elastographic  printing,  typographic  printing,  rotary 
newspaper  and  the  like. 

25  The  following  Examples  illustrate  the  invention. 

Example  1  (comparative) 
Forty  three  gram  of  carbon  black  (grade  "Regal-R",  quinone  density  2  u  equi./g,  CABOT  Corp.)  were 

agitated  with  300  ml  of  water  and  30  ml  of  ethanol.  Then,  4.3  g  of  ammonium  persulfate  and  0.2  g  of  N- 
30  tetraethyl-ethylenediamine  (TEMED)  were  added  and  the  mixture  was  stirred  for  18  hrs  at  90°C.  Then,  43.2 

g  of  acrylic  acid  and  1  g  of  (NH4)2S2O8  were  added  and  the  mixture  was  stirred  under  reflux  at  95—  98°C  for 
24  hrs.  After  cooling,  there  was  obtained  a  well  dispersed  suspension  of  polyacrylic  grafted  carbon  black 
the  solid  concentration  of  which  was  about  14%.  The  pH  of  this  solution  was  about  2  and  its  viscosity  about 
45  10~3  Ns/m2.  Dilution  with  about  200  ml  of  water  provided  carbon  black  dispersion  of  good  opacity  and 

35  much  lower  viscosity  usable  as  a  printing  jet-ink.  Upon  neutralization  with  dilute  NaOH  solution,  the 
viscosity  increased. 

Example  2 
Fifteen  gram  of  carbon  black  (grade  "Regal  R")  in  50  ml  of  H2O  were  agitated  for  4  hrs  at  95°C  with  1  .5  g 

40  of  (NH4)2S2O8  and  0.1  ml  of  TEMED  after  which  a  solution  of  22.5  g  of  acrylic  acid  in  41  .6  ml  of  30%  aqueous 
NaOH  solution  was  added  with  2  g  of  (NH4)2S2O8  and  0.1  ml  of  TEMED.  The  mixture  was  further  agitated  for 
24  hrs  at  95°C.  Then  it  was  cooled  and  provided  a  dispersion  (E)  of  about  20%  solid  grafted  carbon  black. 
The  pH  was  5.7  and  the  viscosity  7.1  10~3  Ns/m2.  Lower  viscosities  with  still  acceptable  opacity  (blackness) 
were  obtained  by  dilution  to  approximately  10  —  15%  dispersed  solids. 

45  The  experiment  was  repeated  as  described  but  using  0.3  ml  of  TRIS-TEMED  (TRIS  means  tris-(hydroxy- 
methyO-aminomethane)  instead  of  the  TEMED  in  the  peroxidation  stage  and  no  amine  in  the 
polymerization  grafting  stage.  A  dispersion  (F)  of  comparable  solid  coricentration  was  obtained  with 
viscosity  4.9  10~3  Ns/m2  and  H  5.5.  It  however  settled  after  3  min  sedimentation  by  centrifugation  under 
3300  rpm  and  was  considered  unacceptable. 

so  Dispersions  (G  and  H)  of  corresponding  concentrations  were  made  exactly  as  disclosed  for  dispersions 
E  and  F,  respectively,  but  replacing  the  "Regal-R"  carbon  black  by  type  "Elftex-5"  (Furnace  black)  carbon 
black.  Dispersion  G  had  a  pH  of  5.7  and  a  viscosity  in  undiluted  form  of  12.1  10  3  Ns/m2;  it  did  not  settle 
after  30  min  centrifugation.  Dispersion  H  had  a  pH  of  5.4  and  a  viscosity  of  7.1  10~3  Ns/m2  in  undiluted  form. 
It  settled  after  24  min  centrifugation.  There  was  no  substantial  precipitation  after  1  year  storage  at  room 

55  temperature. 

Example  3 
The  experiment  of  Example  2  was  repeated  four  times  (samples  11—14)  using  100  g  of  water,  15  g  of 

carbon  black  ("Elftex-5")  1.5  g  of  K2S2O8,  0.3  ml  of  TEMED  and  a  temperature  of  95°C  in  the  peroxidation 
60  stage,  and  22.5  g  of  acrylic  acid,  65  ml  of  30%  NaOH,  2  g  of  K2S2O8,  1  ml  of  TEMED,  and  35—40  hrs  boiling 

temperature  (98°C)  in  the  polymerization  grafting  stage.  The  variable  was  the  peroxidation  duration  which 
was  1  hr  (11  ),  2  hrs  (12),  4  hrs  (13)  and  6  hrs  (14).  No  significant  differences  between  the  results  were  found,  all 
dispersions  having  a  pH  of  5.8—6.0  and  viscosities  of  about  15—17  10~3  Ns/m2  in  undiluted  form.  Much 
lower  viscosities,  with  still  acceptable  opacities,  were  found  with  dispersions  diluted  down  to  about 

65  5—10%  grafted  solids. 
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Example  4 
The  experiments  of  Example  2  were  repeated  under  the  following  conditions: 
Peroxidation  stage:  water  100  ml;  carbon  black  ("Elftex-5")  15  g;  K2S2O8  and  TEMED  variable 

according  to  Table  I  below;  2  hrs  at  95°C. 
Grafting  and  polymerization  stage:  sodium  acrylate  from  22.5  g  acrylic  acid  neutralized  with  65  ml  30  A> 

NaOH;  K2S2O8  2  g;  TEMED  1  ml;  24  hrs  at  98°C.  Four  samples  (J1  to  J4)  were  prepared  according  to  the 
further  data  in  Table  I  below  and  gave  corresponding  dispersions  with  pH  and  viscosities  also  given  in  the 
Table. 

TABLE  I 

Viscosity 
K2S2O8  (g)  TEMED  (ml)  10~3  Ns/m2 

to 

Samples 

J1  1.5  0.15  13.6 

J2  2.25  0.23  18.7 

J3  3.0  0.30  15.3 

J4  3.75  0.38  18.0 

15 

20 

Upon  dilution  with  water  to  provide  5—10%  solid  low  viscosity  aqueous  dispersions,  the  above 
samples  still  had  acceptable  opacities  and  settling  time. 

Example  5 
Experiments  (K1  to  K4)  similar  to  those  reported  in  Example  4  were  performed  under  the  following 

conditions,  except  for  the  K2S2O8  and  TEMED  used  in  the  second  stage  which  were  as  indicated  in  the  next 
Table  II 

Peroxidation  stage:  water  100  ml;  carbon  black  ("Elftex-5")  15  g;  K2S2O8  3  g;  TEMED  0.3  ml;  2  hrs  at 
95°C. 

•  Grafting  and  polymerization  stage:  Na  acrylate  from  22.5  g  of  acrylic  acid  neutralized  with  65  ml  of  30% 
NaOH  solution;  K2S2O8  and  TEMED  see  Table  II;  48  hrs  at  98°C.  The  remaining  data  and  results  are  recorded 
in  the  next  Table. 

TABLE  II 

Viscosity 
Samples  K2S2O8  (g)  TEMED  (ml)  10~3  Ns/m2 

25 

30 

35 

40 

K1  1.0  0.5  10.4 

K2  1.5  0.75  17.7 

K3  2.0  1.0  19-6 

K4  2.5  1.25  16.6 

45 

50 
Upon  centrifugation  at  3300  rpm,  the  settling  time  for  all  samples  was  over  3.5  hrs. 

Example  6 
Experiments  like  in  the  previous  Examples  (samples  L1  to  L4)  were  carried  out  with  variable  amounts 

of  acrylic  monomer,  K2S2O8  and  TEMED  in  the  polymerization  grafting  stage  (see  Table  III  below). 
Moreover,  the  following  conditions  were  used: 
Peroxidation  stage:  water  100  ml;  carbon  black  ("Elftex-5")  15  g;  K2S2O8  3  g;  TEMED  0.3  g;  2  hrs  at 

95°C 
Grafting  and  polymerization  stage:  acrylic  acid,  K2S208  and  TEMED  according  to  Table  below;  46  hrs  at 

98°C;  neutralization  NaOH  65  ml  of  aqueous  solution  containing  required  NaOH  neutralizing  equivalent. 
The  sedimentation  time  after  centrifugation  at  3300  rpm  is  also  shown  in  Table  III. 

55 

60 

65 
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TABLE  III 

Centrifugation 
Viscosity  settling 

Acrylic  (g)  K2S208  (g)  TEMED  (ml)  10~3  Ns/m2  (min) Samples 

L1  10  0.88  0.44  6.6  30 

L2  . 1 5   1.33  0.67  5.7  30 

L3  22.5  2  1.0  13.7  >90 

L4  30  2.66  1.33  27.1  >90 

10 

15 
The  grafting  level  for  samples  L1  and  L2  was  considered  borderline  to  achieve  optimal  conditions  of 

opacity  and  viscosities  (for  opacity  measurements,  see  for  instance  Example  9). 

Example  7 
'  The  importance  of  using  carbon  black  types  with  a  high  density  of  grafting  sites  was  evidenced  by 
repeating  the  experiments  of  the  previous  examples  with  other  grades  of  carbon  black,  i.e.  "Regal-R"  (2  u 
equiv.  of  quinone  sites/g)  and  "Vulcan  6"  (70  u  equiv.  of  grating  sites/g).  Pertinent  data  on  both  the 
peroxidation  and  grafting  stages  are  outlined  below  in  Tables  IV  and  V.  In  the  Tables  a  previous  sample  (L3 
from  Example  6)  is  included  for  comparison.  Except  for  the  specific  data  reported  in  the  Tables,  the  other 
conditions  were  as  disclosed  in  Example  5. 

TABLE  IV 

20 

25 

(Peroxidation) 

Carbon  black  Quinone 
type  and  quantity  cone, 

(g)  (|ieq./g) 

30 

specific  surface 
(m2/g) 

Sample 
(No.) 

L3  Eiftex-5(15)  18  74 

L5  Regal-R  (13.9)  2  80 

L6  Vulcan-6  (9.7)  70  115 

M3  Vulcan-6  (15)  70  115 

TABLE  V 

(Polymerization  and  Grafting) 

Centrifugation 
Sample  Viscosity  of  grafted  settling  at  Optical 

(No.)  solution  10~3  Ns/m2  3300  rpm  (hrs)  density 

L3  13.7  >2.5  1.40—1.45 

L5  6.3  <0.5  0.96—0.98 

L6  6.7  >2.5  1.15—1.22 

M3  18.8  >2.5  1.44—1.48 

35 

40 

45 

50 

55 

60 
The  data  of  Table  V  show  that  using  carbon  black  with  high  specific  surfaces  provides  more  favorable 

combinations  of  high  optical  density  and  low  dispersion  viscosity. 

Example  8 
A  sample  of  grafted  carbon  black  was  prepared  under  the  same  conditions  pertaining  to  sample  L6  in 65 
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Example  7  but  varying  the  grafting  and  polymerization  duration.  The  other  general  reaction  parameters  are 
listed  below: 

Peroxidation  stage:  water  100  g;  carbon  black  ("Elftex-5")  15  g;  K2S2O8  3  g;  TEMED  0.3  ml;  2  hrs  at 
95°C. 

5  Grafting  and  polymerization:  acrylic  acid  22.5  g;  neutralization  30%  NaOH  85  ml;  K2S2O8  2  g;  TEMED  1 
ml;  temperature  98°C;  duration  see  below. 

Grafting  and  polymerization  Viscosity  of  suspension 
duration  (hrs)  10~3  Ns/m2 

to  -  — 
0  not  measured 

5  12.2 

15  21  13.3 

45  13.4 

69  17.5 
20 

91  18.8 

From  the  above  data,  it  can  be  seen  that  acceptable  viscosities  (i.e.  degree  of  grafting)  are  obtained 
25  after  about  5  hrs  reaction  time.  Reaction  periods  over  about  60—70  hrs  will  unduly  raise  the  viscosity 

without  much  improvement  to  the  grafting  yield. 

Example  9 
A  sample  of  aqueous  dispersion  of  grafted  carbon  black  ("Elftex-5")  similar  to  sample  L3  (see  Example 

30  6)  was  diluted  with  water  until  its  content  in  grafted  carbon  black  was  approximately  5—15%  by  weight. 
Then  various  preparations  of  such  sample  were  mixed  with  usual  jet-printing  ink  ingredients  according  to 
Table  VI  below.  The  viscosity,  optical  density  and  surface  tension  parameters  were  measured  and  are  also 
gathered  in  TabteVI.  All  solutions  passed  quickly  through  a  10  u  mesh  filter  and  slowly  (but  still  acceptably) 
through  a  1  u  mesh  filter.  Optical  densities  above  about  0.80  are  considered  acceptable  for  a  jet-print  ink. 

35  Opacities  were  measured  as  follows:  about  0.5  to  1  g  of  the  ink  composition  was  placed  on  a  piece  of 
jet-print  paper  and  spread  to  a  layer  of  15  u  with  a  suitably  calibrated  doctor's  blade.  The  film  was  allowed 
to  dry  in  air  at  room  temperature  for  about  30  sec  and  the  opacity  was  measured  according  to  usual 
standards  with  a  McBeth  densitometer. 

40  TABLE  VI 

Sample  of  ink  L32  L31  L305 

Solution  (ml)  103  51.5  77.25 
45 

Solution  (ml)  103  51.5  77.25 

Ethylene  glycol  (g)  8  4  2.75 

Water  (ml)  —  —  25 

10%  aqueous  glycol  (ml)  —  55.5  — 

Tween  20  (10%  aqueous  poly- 
alkylene  sorbitan  monolaurate)  16  10  15 

Viscosity  (10~3  Ns/m2  at  21  °C)  7.5  5.1  6.0 

Surface  tension  (dyne  cm)  38  37  38 

Optical  density  (15  u  wet 
ink  film)  1.45  0.86-0.94  1.08—1.12 

50 

55 

60  ink  film)  1.45  0.86—0.94  1.UB  —  i.i-£ 

Claims 

55  1.  A  stable  aqueous  dispersion  or  suspension  of  carbon  black  particles  bearing  grafted  thereon 

8  ^  
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chemically  bonded  water  solubilizing  polyolefinic  chain  residues,  characterized  in  that  said  chain  residues 
are  alkali  metal  and  ammonium  polyacrylate  chains,  in  that  the  dispersed  carbon  black  solid  content  of  the 
dispersion  is  from  about  1  to  15%  by  weight  and  the  viscosity  of  the  latter  is  from  about  2  to  30  10  3  Ns/m 
at  room  temperature. 

5  2.  The  dispersion  of  claim  1,  in  which  the  pH  is  5  to  9. 
3.  The  dispersion  of  claim  2  which  has  an  optical  density  of  0.8  to  1.5  as  measured  on  a  dry  film 

obtained  from  15  \x  wet  film  of  dispersion  with  5—15%  by  weight  of  grafted  carbon  black. 
4.  The  dispersion  of  claim  2,  wherein  the  quantity  of  water  solubilizing  grafted  polymer  or  copolymer 

chain  residues  is  from  about  0.1  to  2  mg  by  square  meter  of  the  carbon  black  particles. 
io  5.  The  dispersion  of  claim  2,  wherein  the  average  number  of  monomer  units  polymerized  together  in 

the  grafted  chain  residues  is  from  about  20  to  200. 
6.  The  dispersion  of  claim  2,  having  a  filterability  through  a  10  u  mesh  screen  of  1—30  ml/min  and 

through  a  1  u  mesh  screen  of  0.1  —  10  ml/min. 
7.  The  dispersion  of  claim  2,  wherein  the  carbon  black  is  selected  from  thermal  black,  lamp  black, 

15  channel  black  and  furnace  black. 
8.  The  dispersion  of  claim  2,  which  contains  in  addition  from  0.1  to  20%  by  weight  of  ungrafted  homo- 

or  copolymer  the  latter  acting  as  a  binder. 
9.  A  method  for  the  preparation  of  the  suspension  of  claim  1,  comprising  (1)  treating  carbon  black  in 

water  with  a  peroxide  under  agitation  until  the  quinone  and  phenol  radical  quencher  functions  at  the 
20  surface  of  the  carbon  particles  have  been  inhibited  and  converted  into  grafting  sites,  then  (2)  adding  at  least 

one  suitable  radical  polymerizable  water  solubilizing  monomer,  e.g.  an  alkali  or  ammonium  metal  acrylate 
or  the  like,  and  effecting  a  simultaneous  polymerization  and  grafting  of  said  monomer  on  the  carbon  black 
particles  in  the  presence  of  a  peroxide  radical  polymerization  initiator. 

10.  The  method  of  claim  9,  wherein  there  is  used,  in  addition  to  the  peroxide,  a  radical  polymerization 
25  amine  accelerator. 

11.  The  method  of  claim  10,  wherein  the  amine  accelerator  is  selected  from  N,N-tetraalkyl-ethylene- 
diamine  and  higher  analogs  such  as  N,N',N"-pentaalkyl-diethylenetriamine  and  the  like. 

12.  The  method  of  claim  9,  wherein  the  peroxide  is  selected  from  ammonium  and  alkali  metal 
persulfates,  perborates,  perphosphates,  alkali  metal  peroxides  and  the  like. 

30  13.  The  method  of  claim  12,  wherein  the  peroxide  is  (NH4)2S2O8,  K2S2O8  or  Na2S2O8. 
14.  The  method  of  claim  9,  wherein  the  weight  ratio  of  peroxide  to  carbon  black  in  the  peroxidation 

stage  (1)  is  about  0.1  to  0.5. 
15.  The  method  of  claim  9,  wherein  the  average  density  of  the  grafting  sites  on  the  selected  carbon 

black  before  peroxidation  is  from  about  1  to  3000  u  equivalents  per  gram  of  particles. 
35  16.  The  method  of  claim  15,  wherein  the  weight  ratio  of  polymerizable  monomer  to  carbon  black  is 

approximately  0.5  to  30. 
17.  The  method  of  claim  16,  wherein  the  amount  of  peroxide  in  stage  (2)  is  about  0.01  g  to  0.1  g  per 

gram  of  monomer. 
18.  The  method  of  claim  17  and  12,  wherein  the  amount  of  amine  initiator  is  about  0.01  to  1  g  per  gram 

40  of  peroxide. 
19.  The  method  of  claim  9,  wherein  the  temperature  of  steps  (1  )  and  (2)  is  from  about  50  to  100°C  under 

ordinary  pressure. 
20.  The  method  of  claim  9,  wherein  the  duration  of  step  (2)  is  approximately  1  to  60  hrs. 
21.  The  use  of  the  dispersion  of  claim  1  for  making  jet-ink  formulations,  comprising  usual  jet-ink 

45  ingredients  to  said  dispersion,  said  ingredients  including  wetting  agents,  surfactants  and  viscosity 
controlling  agents,  dyes,  mold  inhibitors,  oxygen  absorbers,  pH  controlling  agents. 

22.  The  use  of  the  dispersion  of  claim  8,  for  making  jet-ink  formulations,  the  residual  ungrafted 
homopolymers  present  acting  as  an  adhesive  for  the  ink  on  the  printed  surface  and  as  a  cohesive  agent  for 
the  carbon  black  particles. 

so 
Patentanspriiche 

1.  Stabile,  walSridge  Dispersion  oder  Suspension  von  RuSteilchen,  auf  die  chemisch  gebundene, 
wasserloslich  machende  Polyolefinkettenreste  aufgepropft  sind,  dadurch  gekennzeichnet,  daB  die 

55  Kettenreste  Alkalimetall-  und  Ammoniumpolyacrylsaureesterketten  sind;  daft  der  Gehalt  der  Dispersion  an 
dispergierten,  festen  RuBteilchen  etwa  1  bis  15  Gew.-%  und  die  Viskositat  der  Dispersion  bei 
Raumtemperatur  etwa  2  bis  30  10~3  Ns/m2  betragt. 

2.  Dispersion  nach  Anspruch  1,  bei  der  der  pH-Wert  5  bis  9  betragt. 
3.  Dispersion  nach  Anspruch  2,  wobei  die  Schwarzung,  gemessen  auf  einem  trockenen  Film,  der  aus 

so  einem  15  u  dicken  nassen  Film  einer  5  bis  15  Gew.-%  gepfropftes  RuS  enthaltenden  Dispersion  erhalten  ist, 
0,8  bis  1,5  betragt. 

4.  Dispersion  nach  Anspruch  2,  wobei  die  Menge  an  wasserloslich  machenden,  aufgepfropften 
Polymer-  oder  Copolymerkettenresten  etwa  0,1  bis  2  mg  Quadratmeter  der  RuBteilchen  betragt. 

5.  Dispersion  nach  Anspruch  2,  wobei  die  durchschnittliche  Anzahl  der  in  den  aufgepfropften  Ketten- 
55  resten  gemeinsam  polymerisierten  Monomereinheiten  etwa  20  bis  200  betragt. 
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6.  Dispersion  nach  Anspruch  2,  die  eine  Filtrierbarkeit  durch  ein  10-u-Maschensieb  hindurch  von  1  bis 
30  ml/min  und  durch  ein  1-u-Maschensieb  hindurch  von  0,1  bis  10  ml/min  aufweist. 

7.  Dispersion  nach  Anspruch  2,  wobei  der  Rufc  aus  der  Gruppe  thermischer  RuS,  LampenruB,  GasrulS 
und  OfenruS  ausgewahlt  ist. 

5  8.  Dispersion  nach  Anspruch  2,  die  zusatzlich  0,1  bis  20  Gew.-%  ungepfropftes  Homo-  Oder  Copolymer 
enthalt,  welches  als  Bindemittel  w i r k t . . .  

9.  Verfahren  zur  Herstellung  der  Suspension  nach  Anspruch  1,  bei  dem  (1)  RufS  in  Wasser  mit  einem 
Peroxid  unter  Riihren  behandelt  wird,  bis  die  Chinon-  und  Phenolrest-Loschfunktionen  an  der  Oberflache 
der  Kohleteilchen  gehemmt  und  in  Pfropfstellen  ungewandelt  worden  sind;  (2)  anschlieBend  wenigstens 

10  ein  geeignetes  radikalkettenpolymerisierbares,  wasserloslich  machendes  Monomer,  z.B.  ein  Alkalimetall- 
oder  Ammoniumacrylat  od.  dgl.,  zugesetzt  und  gleichzeitig  das  Polymerisieren  und  das  Aufpfropfen  des 
Monomeren  auf  die  RuBteilchen  bei  Vorhandensein  eines  die  Radikalkettenpolymerisation  initiierenden 
Peroxids  bewirkt  w e r d e n . . .  

10.  Verfahren  nach  Anspruch  9,  wobei  neben  dem  Peroxid  ein  die  Radikalkettenpolymerisation 
15  beschleunigendes  Amin  eingesetzt  wird. 

11.  Verfahren  nach  Anspruch  10,  wobei  der  Aminbeschleuniger  aus  der  Gruppe  N,N-Tetraalkylethylen- 
diamin  und  hoheren  Analogen,  wie  N,N',N"-Pentaalkyldiethylentriamin  u.  dgl.,  ausgewahlt  wird. 

12.  Verfahren  nach  Anspruch  9,  wobei  das  Peroxid  aus  der  Gruppe  Ammonium-  und  Alkalimetall- 
persulfaten,  -perboraten,  perphosphaten,  Alkalimetallperoxiden  u.  dgl.  ausgewahlt  wird. 

20  13.  Verfahren  nach  Anspruch  12,  wobei  das  Peroxid  (NH4)ZS2O8,  K2S2O8  oder  Na2S2O8. 
14.  Verfahren  nach  Anspruch  9,  wobei  das  Gewichtsverhaltnis  des  Peroxids  zu  RuB  bei  der  Per- 

oxidationsstufe  (1)  etwa  0,1  bis  0,5  betragt.  - 
15.  Verfahren  nach  Anspruch  9,  wobei  die  durchschnittliche  Dichte  der  Pfropfstellen  auf  dem 

ausgewahlten  RuB  vor  der  Peroxidation  etwa  1  bis  3000  u-Aquivalente  pro  Gramm  Teilchem  betragt. 
25  1  6.  Verfahren  nach  Anspruch  1  5,  wobei  das  Gewichtsverhaltnis  des  polymerisierbaren  Monomeren  zu 

Ru(S  annahernd  0,5  bis  30  betragt. 
17.  Verfahren  nach  Anspruch  16,  wobei  die  Menge  an  Peroxid  in  Stufe  (2)  etwa  0,01  bis  0,1  g  pro 

Gramm  Monomer  betragt. 
18.  Verfahren  nach  den  Anspruchen  17  und  12,  wobei  die  Menge  an  Amin-lnitiator  etwa  0,01  bis  1  g  pro 

30  Gramm  Peroxid  betragt. 
19.  Verfahren  nach  Anspruch  9,  wobei  die  Temperatur  bei  den  Stufen  (1)  und  (2)  unter  gewohnlichem 

Druck  etwa  50  bis  100°C  betragt. 
20.  Verfahren  nach  Anspruch  9,  wobei  die  Dauer  der  Stufe  (2)  annahernd  1  bis  60  Stunden  betragt. 
21.  Verwendung  der  Dispersion  nach  Anspruch  1  zum  Herstellen  von  Strahltintenansatzen,  wobei  die 

35  Dispersion  die  ublichen  Strahltintenbestandteile  enthalt,  wobei  diese  Bestandteile  Netzmittel,  grenz- 
flachenaktive'Mittel  und  viskositatssteuernde  Mittel,  Farbstoffe,  Forminhibitoren,  Sauerstoff  absorbierende 
Stoffe,  den  pH-Wert  steuernde  Mittel  umfassen. 

22.  Verwendung  der  Dispersion  nach  Anspruch  8  zum  Herstellen  von  Strahltintenansatzen,  wobei  die 
vorliegenden  restlichen  ungepfropften  Homopolymeren  als  Klebmittel  fur  die  Tinte  auf  der  bedruckten 

40  Oberflache  und  als  Kohasionsmittel  fiir  die  RuBteilchen  wirken. 

Revendications 

1.  Dispersion  ou  suspension  aqueuse  stable  de  charbon  actif  dont  les  particules  comportent,  greffees 
45  par  liaison  chimique,  des  chainons  polyolefiniques  les  rendant  hydrosolubles,  caracterisee  en  ce  que  ces 

chaTnons  sont  des  polyacrylates  alcalins  et  d'ammonium,  en  ce  que  la  dispersion  contient,  en  poids, 
environ  1  a  15%  de  charbon  actif  et  que  sa  viscosite  est  de  2  a  30.  10~3  Ns/m2  a  temperature  ambiante. 

2.  Dispersion  suivant  la  revendication  1,  dans  laquelle  le  pH  est  de  5  a  9. 
3.  Dispersion  suivant  la  revendication  2,  dont  la  densite  optique,  mesuree  sur  un  film  sec  realise  a  partir 

so  d'une  couche  fraiche  de  15  urn  de  dispersion  contenant  5—15%  en  poids  de  charbon  actif  greffe,  est  de  0,8 
a  1,5. 

4.  Dispersion  suivant  la  revendication  2,  dans  laquelle  la  quantite  des  chaTnons  hydrosolubilisants 
greffes  de  polymere  ou  copolymere  par  rapport  a  la  surface  des  particules  du  charbon  actif  est  de  0,1  a  2 
mg/m2. 

55  5.  Dispersion  suivant  la  revendication  2,  dans  laquelle,  en  moyenne,  le  nombre  des  monomeres 
polymerises  de  chaTnons  greffes  est  de  20  a  200. 

6.  Dispersion  suivant  la  revendication  2,  dont  la  vitesse  de  filtration  a  travers  un  tamis  de  10  urn  est  de 
1—30  ml/min  et,  a  travers  un  tamis  de  1  urn,  de  0,1  a  10  ml/min. 

7.  Dispersion  suivant  la  revendication  2,  dans  laquelle  le  charbon  actif  est  de  la  suie  choisie  parmi  les 
so  produits  denommes  "thermal  black",  "channel  black",  "lamp  black"  et  "furnace  black". 

8.  Dispersion  suivant  la  revendication  2,  contenant,  en  plus  0,1  a  20%  en  pods  d'homo-  ou  copolymere 
non  greffe  agissant  comme  liant. 

9.  Procede  pour  preparer  la  suspension  suivant  la  revendication  1,  suivant  lequel  (1)  on  traite  sous 
agitation  le  charbon  actif  dans  I'eau  par  un  peroxyde  pour  annuler  I'effet  inhibiteur  des  fonctions 

65  radicalaires  phenol  et  quinone  presentes  a  la  surface  des  particules  et  convertir  celles-ci  en  sites  de 
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greffage,  puis  (2)  on  ajoute  au  moins  un  monomere  hydrosolubilisant  polymerisable  par  voie  radicalaire, 
notamment  un  acrylate  alcalin  ou  d'ammonium,  ou  similaire,  et  on  effectue  simultanement  le  greffage  du 
monomee  sur  les  particules  de  charbon  actif  et  leur  polymerisation  en  presence  d'un  peroxyde  comme 
initiateur  radicalaire  de  polymerisation. 

5  10.  Procede  suivant  la  revendication  9,  dans  lequel  on  utilise,  en  plus  du  peroxyde,  une  amine  comme 
accelerateur  de  polymerisation  r a d i c a l a i r e . .  

11.  Procede  suivant  la  revendication  10,  dans  lequel  I'amine  acceleratrice  est  cnoisie  parmi  la  N,N  - 
tetraalcoylethylene  diamine  et  ses  analogues  superieurs  tels  que  la  N,N',N"-pentaalcoyl-diethylene- 
triamine  et  autres  similaires. 

10  12.  Procede  suivant  la  revendication  9,  dans  lequel  le  peroxyde  est  choisi  parmi  les  persulfates  alcalms 
et  d'ammonium,  les  perborates,  les  perphosphates,  les  peroxides  alcalins  et  similaires. 

13.  Procede  suivant  la  revendication  12,  dans  lequel  le  peroxide  est  (NH4)2S2O8,  K2S2O8  et  Na2S2O8. 
14.  Procede  suivant  la  revendication  9,  dans  lequel  le  rapport  en  poids  du  peroxyde  au  charbon  actif 

dans  I'etape  de  peroxydation  (1)  est  d'environ  0,1  a  0,5. 
15  15.  Procede  suivant  la  revendication  9,  dans  lequel  la  densite  moyenne  des  sites  de  greffage  sur  le 

charbon  actif  choisi  avant  peroxidation  est  d'environ  1  a  3000  u  equivalents/g  de  particules. 
16.  Procede  suivant  la  revendication  15,  dans  lequel  le  rapport  en  poids  du  monomere  polymerisable 

au  charbon  actif  est  d'environ  0,5  a  30. 
17.  Procede  suivant  la  revendication  16,  dans  lequel  la  quantite  de  peroxyde  a  I'etape  (2)  est  d  environ 

20  0,01  g  a  0,1  g  par  g  de  monomere. 
18.  Procede  suivant  les  revendications  17  et  12,  dans  lequel  la  quantite  d'amine  initiatrice  est  environ 

0,01  a  1  g  par  g  de  peroxyde. 
19.  Procede  suivant  la  revendication  9,  dans  lequel  on  effectue  les  etapes  (1)  et  (2)  sous  pression 

ordinaire  a  une  temperature  d'environ  50  a  100°C. 
2S  20.  Procede  suivant  la  revendication  9,  dans  lequel  I'etape  (2)  dure  environ  1  a  60  h. 

21  .  Utilisation  de  la  dispersion  suivant  la  revendication  1  pour  formuler  des  encres  pour  machines  a  jet 
d'encre,  dans  laquelle  les  ingredients  habituels  de  ces  encres  sont  melanges  a  ladite  dispersion,  ces 
ingredients  comprenant  des  agents  mouillants,  des  surfactants,  des  agents  limiteurs  de  viscosite,  des 
colorants,  des  fongicides,  des  anti-oxydants,  des  agents  tampons. 

30  22.  Utilisation  de  la  dispersion  de  la  revendication  8  pour  formuler  des  encres  pour  machines  a  jet 
d'encre,  dans  laquelle  les  hompolymeres  residuels  non-greffes  font  adherer  I'encre  sur  la  surface 
d'application  et  fonctionnent  comme  agent  de  cohesion  des  particules  de  charbon  actif. 
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