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Urea-formaldehyde  resin  pigments  are  known  and  are  sold  as  additives  for  paper  (see,  for 
example,  Paper  Technology  June  1974  p. 164,  Makromolekulare  Chemie,  1971,  149  p.  1-27,   and 
G B - A - 1 2 3 9 1 4 3 ,   1296246,  1318244  and  1451973). 

These  pigments  are  prepared  by  treating  a  UF  resin  with,  for  preference,  sulphamic  acid  and  a 
surfactant.  The  pigments  confer  a  good  colour  and  improved  opacity  to  papers,  and  improved  bulk. 
Such  pigments  do,  however,  decrease  the  strength  of  the  paper  and  are  not  totally  retained  in  the  paper 
web  during  papermaking. 

We  have  now  produced  an  improved  pigment  for  papermaking,  which  is  substantive  to  cellulose 
pulp,  is  therefore  easily  retained  with  little,  if  any,  loss  of  paper  strength  and  which  can  be  easily  and 
efficiently  prepared. 

In  D E - A - 2 7 5 4 5 2 5   UF  resin  fibres  having  sulphite  radicals  incorporated  therein  are  described. 
These  fibres  are  made  by  forming  a  concentrated  UF  resin  solution  containing  the  sulphite  radicals  and 
then  converting  the  resin  solution  into  fibres,  e.g.  by  centrifugal  spinning. 

We  have  now  found  that  improved  pigments  for  papermaking  can  be  formed  from  UF  resins 
containing  such  sulphite  radicals.  In  order  that  the  resin  is  suitable  as  a  paper  pigment  it  has  to  be 
converted  to  a  particulate  form  having  a  high  surface  area,  for  example  in  excess  of  5  m2/g.  This  is 
achieved  by  causing  the  resin  to  gel  and  polymerise  in  an  "extended"  form  consisting  of  high-area 
particles  lightly  bonded  together  which  is,  after  curing,  comminuted  to  a  powder  form. 

Accordingly  we  provide  a  process  for  the  manufacture  of  particles  suitable  for  use  as  pigments  in 
papermaking  comprising  forming  an  aqueous  urea-formaldehyde  resin  solution  by  condensing  urea 
with  formaldehyde  in  an  aqueous  medium  in  the  presence  of  0.2  to  15  moles,  per  100  moles  of 
formaldehyde,  of  sulphite  radicals,  adding  an  aqueous  acid  to  said  resin  solution,  the  amount  of  said 
acid  being  sufficient  to  cause  said  resin  to  gel  in  an  extended  form,  drying  the  resultant  gelled  resin 
mass,  curing  the  gelled  resin  mass  by  heating  at  100  to  200°C,  and  comminuting  said  cured  gelled 
resin  mass  to  powder  form. 

The  molar  ratio  of  formaldehyde  to  urea  is  preferably  in  the  range  1.2  to  2.4,  particularly  above 
1.5. 

The  urea  is  initially  condensed  with  formaldehyde  in  an  aqueous  medium,  e.g.  by  the  use  of  an 
aqueous  solution  of  formaldehyde,  i.e.  formalin,  generally  under  neutral  or  alkaline  conditions.  Because 
of  the  need  to  avoid  premature  crosslinking  a  pH  above  about  6  is  normally  maintained  during  the  initial 
condensation.  The  sulphite  radicals  are  incorporated  at  this  stage,  either  before  or  during  this  initial 
condensation.  The  sulphite  radicals  may  be  incorporated  by  the  addition  of  one  or  more  salts  that  give 
rise  to  such  radicals.  Examples  of  suitable  salts  include  sodium  sulphite,  sodium  metabisulphite  and 
mixtures  thereof.  The  sulphite  radicals  may  alternatively  be  introduced  by  the  incorporation  of  the 
reaction  product  of  formaldehyde  and  sulphites,  e.g.  by  addition  of  sodium  formaldehyde  bisulphite. 
The  reduction  product  thereof,  viz  sodium  formaldehyde  sulphoxylate,  is  readily  oxidised  to  give 
sulphite  radicals  and  so  may  also  be  used  as  the  source  of  sulphite  radicals. 

The  amount  of  sulphite  radicals  used  is  from  0.2  to  15,  preferably  0.5  to  10,  particularly  0.7  to  5, 
moles  per  100  moles  of  formaldehyde.  During  the  condensation  and  curing  of  the  UF  resin,  water  is 
produced  and  the  urea  becomes  linked  by  methylene  bridges  derived  from  the  formaldehyde. 
Consequently  the  presence  of  x  mole  %  (based  on  formaldehyde)  of  inorganic  oxyacid  sulphite  radicals 
during  the  condensation  results  in  x  sulphite  radicals  per  100  methylene  radicals  in  the  UF  resin. 

As  mentioned  hereinbefore,  in  order  to  obtain  the  resin  in  a  particulate  form  having  a  high  surface 
area,  the  resin  is  gelled  and  polymerised  in  an  extended  form.  UF  resins  are  normally  gelled,  e.g.  in  fibre 
production  as  described  in  aforesaid  D E - A - 2 7 5 4 5 2 5 ,   by  adding  to  a  concentrated  resin  solution, 
e.g.  having  a  viscosity  of  0 . 5 -10   Nsm-2,  a  small  amount  of  a curing  catalyst,  e.g.  5  ml  of  a  5% 
aqueous  phosphoric  acid  solution  per  100  ml  of  the  concentrated  resin  solution.  Such  a  concentrated 
resin  solution  may  typically  have  a  solids  content  of  55-70%  by  weight. 

In  contrast  thereto,  in  order  to  obtain  gelation  in  the  extended  form,  sufficient  catalyst  solution, 
optionally  together  with  additional  water,  is  added  to  dilute  the  resin  considerably,  e.g.  to  a  solids 
content  below  25%  by  weight.  Also  the  amount  of  catalyst,  which  is  a  strong  acid  such  as  sulphuric, 
hydrochloric,  or  phosphoric  acid,  must  be  sufficient  to  ensure-rapid  gelation.  In  particular  sufficient  acid 
should  be  added  to  ensure  that  the  resin  gels  within  20  minutes  of  the  time  of  acid  addition.  The 
maximum  time  permissible  for  gelation  will  depend  on  the  extent  of  the  condensation  at  the  time  of 
acid  addition.  Thus,  during  storage,  condensation  tends  to  continue  slowly,  with  an  observable  increase 
in  viscosity.  Also  in  some  resins  the  initial  condensation  may  have  been  continued  to  a  greater  extent 
than  in  other  resins.  As  a  general  guide,  the  amount  of  acid  that  is  added  should  be  sufficient  to  ensure 
gelation  within  10  minutes  of  acid  addition  if  the  resin  has  been  condensed,  at  the  time  of  acid  addition, 
to  an  extent  equivalent  to  that  of  a  resin  of  the  same  composition  which,  at  a  solids  content  of  66%  by 
weight,  has  a  viscosity  of  more  than  5  Nsm-2.  Where  the  resin  has  been  condensed  to  a  lesser  extent, 
i.e.  equivalent  to  that  of  a  resin  having  a  viscosity  of  less  than  5  Nsm-2  at  66%  by  weight  solids,  the 
amount  of  acid  added  should  be  sufficient  to  ensure  gelation  within  20  minutes. 



It  will  be  appreciated  that  simple  experimentation  will  indicate  how  much  acid  is  necessary  to 
obtain  gelation  in  the  extended  form.  The  amount  of  acid  required  will  generally  be  within  the  range  5 
to  20%  by.  weight  (expressed  as  100%  acid),  based  on  the  weight  of  the  resin  solids. 

The  UF  resin  produced  by  condensing  urea  and  formaldehyde  will  normally  have  a  solids  content 
in  the  range  30  to  50%  by  weight.  Normally  the  resin  is  concentrated  to  a  solids  content  within  the 
range  55  to  70%  by  weight,  generally  to  above  60%  by  weight.  Omission  of  such  a  concentration  step 
presents storage  problems  owing  to  separation,  on  standing,  of  crystalline  methylolated  derivatives  of 
urea.  Such  crystalline  derivatives  tend  to  be  difficult  to  resolvate.  However  where  the  resin  is  used 
directly  to  produce  the  pigment  powder,  with  no  intermediate  storage,  such  a  concentration  step  is  not 
essential.  Thus  in  order  to  ensure  gelation  in  the  extended  form  the  resin  is  diluted,  either  with  or 
without  an  intermediate  concentration  step,  to  a  solids  content  below  about  25%,  particularly  to  below 
22%,  by  weight.  Insufficient  dilution  tends  to  increase  the  density  of  the  gelled  resin  mass  making  the 
latter  harder  to  comminute  into  high  area  particles.  Also  insufficient  dilution  tends  to  reduce  the  surface 
area  of  the  resultant  particles.  If  any  given  resin  is  diluted  by  more  than  a  certain  extent,  generally 
corresponding  to  a  solids  content  below  about  10%  by  weight,  precipitation  of  portions  of  the  resin 
rapidly  occurs.  It  is  therefore  preferred  to  dilute  the  resin  to  a  solids  content  between  13  and  22%  by 
weight.  The  dilution  is  preferably  performed  in  stages  by  first  diluting  with  water  and  then  adding  the 
appropriate  amount  of  an  aqueous  solution  of  the  acid  to  give  the  requisite  concentration  of  acid 
catalyst  and  the  requisite  degree  of  dilution. 

Under  these  conditions,  the  resin  system  gels  and  polymerises  in  an  extended  form  consisting  of 
high-area  particles  lightly  bonded  together.  During  the  gelation  stage  little,  if  any,  aqueous  material  is 
expelled  from  the  system;  this  is  unlike  the  normal  gelation  of  UF  resins,  where  considerable  syneresis 
can  take  place.  The  low  density  gelled  mass  (which  may  be  in  the  form  of  a  cast  block)  has  then  to  be 
cured  and  disintegrated  to  form  the  pigment  particles.  Conveniently  the  cast  block  is  first  broken  up  into 
small  pieces  and  dried,  for  example  in  an  air  oven  at  50°C.  The  dried  gelled  resin  is  then  cured,  typically 
by  heating  in  an  oven  for  15  minutes  to  4  hours,  at  temperatures  within  the  range  100  to  200°C. 
Preferred  curing  conditions  are  30  minutes  to  2  hours  at  110  to  140°C.  The  cured  resin  mass  typically 
has  a  density  within  the  range  0.1  to  0.3  g/cm3.  The  cured  resin  is  then  comminuted  to  produce  the 
pigment  particles.  The  comminution,  preferably  by  grinding  or  milling,  is  preferably  conducted  to 
produce  particles  having  a  size  below  200,um,  particularly  below  100/µm.  The  particles  however 
preferably  have  a  particle  size  above  5,um.  The  final  grinding  or  milling  may  be  done,  advantageously, 
in  water  to  produce  a  slurry  suitable  for  addition  to  paper  furnishes. 

The  pigment  particles  may  be  used  in  paper  made  from  mechanical  and/or  chemical  cellulosic 
pulps  but  are  of  particular  utility  in  papers  based  on  chemical  pulps,  e.g.  kraft  or  birch  sulphate.  The 
cellulose  pulp  may  be  used  alone  or  in  conjunction  with  synthetic  fibrous  materials  such  as  polyolefin 
fibres  and  urea-formaldehyde  fibres  (for  example  as  described  in  DE-A-2810299) .   Paper 
compositions  preferably  contain  1  to  25,  particularly  2  to  15%-  by  weight  of  the  pigment  particles. 

The  pigment  powders  according  to  the  invention  are,  particularly  when  used  in  conjuction  with 
multivalent  ions  such  as  A13+,  Ti4+,  Fe3+,  and  Zr4+,  readily  retained  on  paper  webs  and  improve  opacify, 
colour,  and  in  some  instances  the  bulk. 

The  particles  are  substantive  to  cellulose  and  to  other  particulate  matter  in the  paper  furnish  and 
so  assist  in  the  retention  of  other,  for  example  inorganic,  pigments  and  fillers.  The  strength  of  the  paper 
web  is  less  diminished  than  with  UF  pigment  particles  unmodified  by  sulphite  radicals  and  in  some 
cases  may  be  increased. 

In  the  following  examples  all  parts  and  percentages  are  expressed  by  weight. 

Example  1 
Preparation  of  gelled  resin  particles 

3560  parts  of  formalin  (containing  36.0%  formaldehyde  and  5.6%  methanol)  was  mixed  with 
1303  parts  of  urea,  to  give  a  formaldehyde:urea  molar  ratio  of  2:1,  and  warmed  to  50°C  to  effect 
dissolution.  To  this  5  parts  of  sodium  sulphite  Na2SO3  and  186  parts  of  sodium  metabisulphite  Na2S2O5 
were  added,  the  pH  adjusted  to  9  and  the  mixture  refluxed  for  30  minutes.  The  pH  was  then  reduced  to 
4.85  and  the  mixture  refluxed  for  45  minutes.  The  mixture  was  then  cooled,  neutralised  and 
concentrated  by  vacuum  distillation  to  give  a  resin  of  solids  content  65%  having  a  viscosity  of  about  3 
Nsm-2.  The  resin  contained  about  4.6  sulphite  radicals  per  100  methylene  radicals. 

Preparation  of  gelled  resin  particles 
To  100  parts  of  the  concentrated  resin  solution  were  added  255  parts  of  a  3.33%  phosphoric  acid 

solution  to  give  a  solution  having  a  resin  solids  content  of  about  18%  and  containing  13%  H3P04  based 
on  the  resin  solids.  The  solution  was  poured  into  a  casting  mould  wherein  it  gelled  within  about  9 
minutes  of  the  acid  addition.  The  resin  gelled  in  an  extended  form  and  was  then  broken  into  lumps 
which  were  dried  overnight  in  an  oven  at  50°C.  The  dried  resin  was  then  cured  by  heating  for  1  hour  in 
an  oven  at  120°C  and  then  ground  in  water  to  a  particle  size  below  100  pm.  Micromeritic  examination 
of  the  pigment  showed  that  it  had  a  surface  are  of  12  m2/g  and  a  pore  volume  of  1.5  cm3/g.  The  particle 
density  was  0.47  g/cm3  and  the  true  density  was  1.56  g/cm3.  A  similar  powder  was  prepared  in  the 



same  way  from  a  UF  resin  having  a  formaldehyde:urea  molar  ratio  of  2:1  but  unmodified  by  sulphite 
radicals.  The  two  powders  were  used  as  pigments  in  paper  handsheets  using  birch  sutphate  pump  has 
the  papermaking  furnish.  Test  of  burst  index,  BI,  which  is  the  burst  pressure  in  kNm-2  divided  by  the 
substance  in  gm-2,  and  bulk  of  the  papers  gave  the  following  results. 

Example  2 
Pigment  particles  were  prepared  as  in  example  1  but  diluting  the  concentrated  sulphite  containing 

resin  solution  to  a  solids  content  of  19%  by  addition  of  160  parts  of  water  followed  by  90  parts  of  a  5% 
phosphoric  acid  solution.  The  amount  of  H3PO4  was  thus  about  7%  of  the  resin  solids.  The  time  to 
gelation  was  18  minutes. 

Example  3 
Example  2  was  repeated  but  the  concentrated  resin  solution  was  diluted  directly  to  the  solids 

content  of  19%  by  addition  of  250  parts  of  the  5%  phosphoric  acid  solution.  The  amount  of  H3PO4  was 
thus  about  19%  based  on  the  resin  solids.  The  time  to  gelation  was  5  minutes. 

The  cured,  but  unground,  gelled  resin  masses  produced  in  Examples  1  to  3  each  had  a  density  of 
about  0.28  g/cm3. 

Example  4 
50  parts  of  a  concentrated  sulphite  modified  resin  solution  produced  as  in  Example  1  but  having  a 

solids  content  of  67%  was  mixed  with  50  parts  of  a  concentrated  unmodified  urea-formaldehyde  resin 
having  a  formaldehyde:urea  molar  ratio  of  2:1  and  a  solids  content  of  66%.  The  resultant  mixture  of 
resins  was  thus  equivalent  to  a  sulphite  modified  resin  containing  about  2.3  sulphite  radicals  per  100 
methylene  radicals.  The  mixture  was  diluted  by  addition  of  200  parts  of  water  followed  by  200  parts  of 
a  5%  phosphoric  acid  solution  to  give  a  solution  having  a  resin  solids  content  of  about  13%  and 
containing  about  15%  H3PO4  based  on  the  resin  solids.  This  solution  gelled  in  10  minutes  to  give  an 
extended  mass  which  was  dried  and  cured  as  in  Example  1  to  give  a  mass  of  cured  density  0.14  g/cm3. 

Example  5 
Example  4  was  repeated  but  diluting  the  mixed  resin  solution  first  with  800  parts  of  water 

followed  by  100  parts  of  the  5%  phosphoric  acid  solution.  The  final  resin  solids  content  was  about  6.6% 
and,  while  the  resin  gelled,  it  took  51  minutes  to  do  so  and  the  gelled  mass  had  a  hard  outer  skin 
enclosing  a  soft  damp  core.  Satisfactory  pigment  particles  could  not  be  obtained  therefrom. 

Example  6 
Example  1  was  repeated  save  that  the  cured  sulphite  modified  resin  mass  was  ground  dry  to 

below  100µm  and  then  further  ground  in  water  on  a  ball  mill  for  40  minutes.  A  slurry  of  the  pigment 
particles  was  made  and  added  in  varying  amounts  to  mechanical  pulp  together  with  2%  aluminium 
sulphate.  Paper  was  made  from  the  resultant  mixtures  and  the  burst  index  and  density  of  the  papers  so 
formed  were  measured.  This  procedure  was  repeated  using  as  the  concentrated  resin 
(a)  the  mixture  of  the  unmodified  resin  and  the  sulphite  modified  resin  as  used  in  Example  4, 
(b)  the  unmodified  resin  used  in  Example  4. 
The  results  are  shown  in  the  table. 



Similar  results  were  obtained  when  the  resins  were  cured  for  30  minutes  at  120°C  instead  of  1  hour. 

1.  A  process  for  the  manufacture  of  particles  suitable  for  use  as  pigments  in  paper  making 
comprising  forming  an  aqueous  urea-formaldehyde  resin  solution  by  condensing  urea  with 
formaldehyde  in  an  aqueous  medium  in  the  presence  of  0.2  to  15  moles,  per  100  moles  of 
formaldehyde,  of  sulphite  radicals,  adding  an  aqueous  acid  to  said  resin  solution,  the  amount  of  said 
acid  being  sufficient  to  cause  said  resin  to  gel  in  an  extended  form,  drying  the  resultant  gelled  resin 
mass,  curing  the  gelled  resin  mass  by  heating  at  100  to  200°C  and  comminuting  said  cured  gelled 
resin  mass  to  powder  form. 

2.  A  process  according  to  claim  1  in  which  the  urea  and  formaldehyde  are  condensed  in  the 
presence  of  0.5  to  10  moles  of  said  sulphite  radicals  per  100  moles  of  formaldehyde. 

3.  A  process  according  to  claim  1  or  claim  2  wherein  the  amount  of  aqueous  acid  added  is 
sufficient  to  give  an  acidified  resin  solution  having  a  resin  solids  content  of  between  10  and  25%  by 
weight. 

4.  A  process  according  to  claim  3  wherein  the  acidified  resin  solution  has  a  resin  solids  content 
between  13  and  22%  by  weight. 

5.  A  process  according  to  any  one  of  claims  1  to  4  wherein  the  amount  of  acid  added  is  sufficient 
to  cause  the  resin  to  gel  within  20  minutes. 

6.  A  process  according  to  claim  5  wherein  the  amount  of  acid  (expressed  as  100%  acid)  added  is 
between  5  and  20%  by  weight  of  the  resin  solids. 

7.  A  process  according  to  any  one  of  claims  1  to  6  wherein  the  cured  gelled  resin  mass  is 
comminuted  to  a  particle  size  below  200,um. 

8.  A  process  according  to  any  one  of  claims  1  to  7  wherein  the  cured  resin  is  comminuted  by 
grinding  in  water. 

9.  Particles  suitable  for  use  as  pigments  in  paper  making  having  a  surface  area  of  at  least  5  m2/g, 
and  made  by  a  process  according  to  any  one  of  claims  1  to  8. 

10.  Paper  products  comprising  cellulosic  pulp,  alone  or  in  admixture  with  synthetic  fibrous 
materials,  and  1  to  25%  by  weight,  based  on  the  weight  of  the  paper,  of  urea-formaldehyde  resin 
particles  according  to  claim  9. 

1.  Procédé  pour  la  production  de  particules  convenant  à  une  utilisation  comme  pigments  dans  la 
fabrication  du  papier,  consistant  à  former  une  solution  aqueuse  de  résine  urée-formaldéhyde  par 
condensation  d'urée  avec  du  formaldéhyde  dans  un  milieu  aqueux  en  présence  de  0,2  à  15  moles,  pour 
100  moles  de  formaldéhyde,  de  radicaux  sulfite,  à  ajouter  un  acide  aqueux  à  cette  solution  de  résine,  la 
quantité  de  cet  acide  était  suffisante  pour  que  le  résine  prennent  en  gel  sous  une  forme  expansée,  à 
sécher  la  masse  de  résine  en  gel  résultante,  à  durcir  la  masse  de  résine  en  gel  par  chauffage  entre  100 
et  200°C  et  à  réduire  la  masse  de  résine  en  gel  durcie  à  l'état  de  poudre. 

2.  Procédé  suivant  la  revendication  1,  caractérisé  en  ce  qu'on  condense  l'urée  et  le  formaldéhyde 
en  présence  de  0,5  à  10  moles  de  radicaux  sulfite  pour  100  moles  de  formaldéhyde. 

3.  Procédé  suivant  la  revendication  1  ou  2,  caractérisé  en  ce  que  la  quantité  d'acide  aqueux 
ajoutée  est  suffisante  pour  donner  une  solution  de  résine  acidifiée  ayant  une  teneur  en  solids  de  résine 
comprise  entre  10  et  25%  en  poids. 



4.  Procédé  suivant  la  revendication  3,  caractérisé  en ce  que  la  solution  de  résine  acidifiée  a  une 
teneur  en  solides  de  résine  comprise  entre  13  et  22%  en  poids. 

5.  Procédé  suivant  l'une  quelconque  des  revendications  1  à  4,  caractérisé  en  ce  que  la  quantité 
d'acide  ajoutée  est  suffisante  pour  que  la  résine  prenne  en  gel  en  un  laps  de  temps  de  20  minutes. 

6.  Procédé  suivant  la  revendication  5,  caractérisé  en  ce  que  la  quantité  d'acide  (exprimée  sous 
forme  d'acide  à  100%)  ajoutée  est  comprise  entre  5  et  20%  en  poids  des  solides  de  la  résine. 

7.  Procédé  suivant  l'une  quelconque  des  revendications  1  à  6,  caractérisé  en  ce  que  la  masse  de 
résine  prise  en  gel  durcie  est  réduite  à  une  grosseur  de  particules  inférieure  à  200  µm. 

8.  Procédé  suivant  l'une  quelconque  des  revendications  1  à  7,  caractérisé  en  ce  que  la  résine 
durcie  est  réduite  au  point  de  vue  dimension  ou  pulvérisée  par  broyage  dans  l'eau. 

9.  Particules  convenant  à  une  utilisation  comme  pigments  pour  la  fabrication  du  papier,  ayant  une 
superficie  d'au  moins  5  m2/g  et  produites  par  un  procédé  suivant  l'une  quelconque  des  revendications  1 
à  8. 

10.  Produits  du  type  du  papier  constitués  par  un  pâte  cellulosique  seule  ou  en  mélange  avec  des 
matières  fibreuses  synthétiques  et  par  1  à  25%  en  poids,  sur  la  base  du  poids  du  papier,  de  particules 
de  résine  urée-formaldéhyde  suivant  la  revendication  9. 

1.  Verfahren  zur  Herstellung  von  Teilchen,  die  für  den  Einsatz  als  Pigmente  bei  der  Papier- 
herstellung  geeignet  sind,  bei  dem  durch  Kondensieren  von  Harnstoff  mit  Formaldehyd  in  einem  wäß- 
rigen  Medium  in  Gegenwart  von  0,2  bis  15  mol  Sulfitgruppen  pro  100  mol  Formaldehyd  ein  wäßrige 
Harnstoff-Formaldehydharz-  Lösung  gebildet  wird,  zu  der  Harzlösung  eine  wäßrige  Säure  hin- 
zugegeben  wird,  wobei  die  Menge  der  Säure  ausreicht,  um  das  Harz  in  "gestreckter"  bzw. 
"ausgedehnter"  Form,  d.h.  in  Form  von  schwach  miteinander  verbundenen  Teilchen  mit  hoher  Ober- 
fläche,  zum  Gelieren  zu  bringen,  die  erhaltene,  gelierte  Harzmasse  getrocknet  wird,  die  gelierte  Harz- 
masse  durch  Erhitzen  auf  100  bis  200°C  ausgehärtet  wird  und  die  ausgehärtete,  gelierte  Harzmasse 
zur  Pulverform  zerkleinert  wird. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  der  Harnstoff  und  der  Formaldehyd  in  Gegenwart  von  0,5 
bis  10  mol  Sulfitgruppen  pro  100  mol  Formaldehyd  kondensiert  werden. 

-  3.  Verfahren  nach  Anspruch  1  oder  Anspruch  2,  bei  dem  die  Menge  der  hinzugegebenen,  wäß- 
rigen  Säure  ausreicht,  um  eine  angesäuerte  Harzlösung  zu  ergeben,  deren  Harzfeststoffgehalt  zwischen. 
10  und  25  Gew.96  liegt. - 

4.  Verfahren  nach  Anspruch  3,  bei  dem  die  angesäuerte  Harzlösung,  einen  Harzfeststoffgehalt 
zwischen  13  und  22  Gew.96  hat. 

5.  Verfahren  nach  einem  der  Ansprüche  1  bis  4,  bei  dem  die  Menge  der  hinzugegebenen  Säure 
ausreicht,  um  das  Harz  innerhalb  von  20  min  zu  Gelieren  zu  bringen. 

6.  Verfahren  nach  Anspruch  5,  bei  dem  die  Menge  der  hinzugegebenen  Säure  (in  Form  der 
10096igen  Säure  ausgedrückt)  zwischen  5  und  20  Gew.%,  auf  den  Harzfeststoff  bezogen,  liegt. 

7.  Verfahren  nach  einem  der  Ansprüche  1  bis  6,  bei  dem  die  ausgehärtete,  gelierte  Harzmasse  bis 
zur  Erzielung  einer  Teilchengröße  von  weniger  als  200,um  zerkleinert  wird. 

8.  Verfahren  nach  einem  der  Ansprüche  1  bis  7,  bei  dem  das  ausgehärtete  Harz  durch  Mahlen  in 
Wasser  zerkleinert  wird. 

9.  Für  den  Einsatz  als  Pigmente  bei  der  Papierherstellung  geeignete  Teilchen  mit  einer  spezi- 
fischen  Oberfläche  von  mindestens  5  m2/g,  hergestellt  durch  ein  Verfahren  nach  einem  der  Ansprüche 
1  bis  8. 

10.  Papierprodukte,  die  Zellstoff  allein  oder  in  Form  einer  Mischung  mit  synthetischen,  faserar- 
tigen  Materialien  und  1  bis  25  Gew.96,  auf  das  Gewicht  des  Papiers  bezogen,  Hamstoff-Formaldehyd- 
harz-Teilchen  nach  Anspruch  9  enthalten. 
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