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©  Production  of  surface-modified  organic  particles. 
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©  The  present  invention  provides  an  improved  process  for  producing  organic  particles  (e.g.  toner  particles) 
having  uniform  charge  controlling  coating  and  excellent  charge  controlling  effect.  In  the  process,  a  dispersion 
comprising  the  organic  particles  (A),  a  specific  compound  (B)  forming  insoluble  substances  upon  reacting  with 
an  insolubilizer  (D)  and  a  dispersing  medium  is  prepared  and  then  reacted  with  the  insolubilizer  (D). 
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FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  process  for  producing  organic  particles  of  which  the  surface  is 
covered  with  insoluble  substances,  particularly  charge  controlling  substances.  More  particularly,  it  relates  to 

5  a  process  for  producing  organic  particles  which  are  covered  with  a  charge  controlling  agent  and  which  are 
suitable  for  electrophotographic  toner. 

BACKGROUND  OF  THE  INVENTION 

10  Toner  for  developing  electrophotography  generally  contains  a  charge  controlling  agent.  The  charge 
controlling  agent  may  be  contained  in  or  carried  on  the  toner  particles  by,  for  example,  a  melt-grinding 
method  (Japanese  Kokai  Publications  2-161468  and  2-161469),  a  suspension  polymerization  method 
(Japanese  Kokai  Publication  2-1618271),  a  dry-coating  method  (Japanese  Kokai  Publication  2-161471). 

In  the  melt-grinding  method  and  the  suspension  polymerization  method,  the  charge  controlling  agent  is 
75  admixed  with  the  toner  matrix  resin  or  the  monomer  composition  and  contained  as  the  resulting  toner 

components.  Accordingly,  an  effective  rate  of  the  charge  controlling  agent  is  little  and,  in  the  suspension 
polymerization,  the  agglomeration  of  the  charge  controlling  agent  often  occurs.  In  the  dry-coating  method, 
the  charge  controlling  agent  is  coated  on  the  surface  of  the  toner  particles  to  enhance  the  effective  rate  of 
the  charge  controlling  agent.  The  charge  controlling  agent,  however,  forms  agglomerates  which  are  difficult 

20  to  dissolve,  thus  the  effective  rate  not  being  improved.  The  coating  of  the  particles  also  has  ununiformity. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  an  improved  process  for  producing  organic  particles  (e.g.  toner 
25  particles)  having  uniform  charge  controlling  coating  and  excellent  charge  controlling  effect.  The  method  is 

characterized  by,  into  a  dispersion  comprising; 
(A)  organic  particles, 
(B)  a  compound  selected  from  the  group  consisting  of 

(a) 
30 

( I )  

35 R 1 

40 

wherein  R1,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon 
atoms,  an  aryl  group  having  6  to  22  carbon  atoms  which  may  be  substituted,  and  X  represents  an 
halogen  atom, 
(b) 

45 ( I I )  

50 
wherein  R2,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon 
atoms,  and  M  represents  an  alkali  metal, 
(c) 

55 

2 
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wherein  Ar  represents  a  benzene  ring  or  a  naphthalene  ring,  R3,  the  same  or  different,  represents  a 
io  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon  atoms,  and  the  groups  -COOH  and  -OH  are 

present  on  two  carbon  atoms  which  are  adjacent  to  each  other  in  the  Ar  ring,  and 
(d)  a  polymer  with  weight  average  molecular  weight  2,000  to  200,000  having  a  quaternary  salt  group 

(C)  a  dispersing  medium  in  which  the  organic  particles  are  insoluble; 
adding  an  insolubilizer  (D)  which  is  reacted  with  the  compound  (B)  to  form  an  insoluble  substance. 

15 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  organic  particles  (A)  employed  in  the  present  invention  may  be  prepared  by  art-known  methods, 
such  as  melt-grinding  method,  suspension  polymerization,  dispersion  polymerization,  interfacial  polyconden- 

20  sation,  emulsion  polymerization  and  the  like.  The  organic  particles  can  be  any  organic  particles,  but 
preferably  toner  particles  which  contain  a  colorant  (e.g.  carbon  black),  if  necessary  a  releasing  agent  and 
magnetic  powder.  The  organic  particles  (A)  preferably  have  a  weight  average  particle  size  of  0.1  to  100 
micrometer,  more  preferably  2.5  to  12.5  micrometer  for  toner.  Examples  of  the  matrix  resin  of  the  organic 
particles  are  polystyrenes  or  poly(substituted  styrenes)  (e.g.  polystyrene,  polyvinyltoluene),  styrene-substi- 

25  tuted  sytrene  copolymer,  styrene-acrylate  copolymer,  styrene-methacrylate  copolymer,  styrene-acrylonitrile 
copolymer,  polyvinyl  chloride,  polyolefin,  silicone  resin,  polyester,  polyurethane,  polyamide,  epoxy  resin, 
modified  rosin,  phenol  resin  and  the  like. 

The  compound  (B)  of  the  present  invention  is  selected  from  the  group  consisting  of  the  compounds  (a), 
(b),  (c)  and  (d). 

30  The  compound  (a)  is  represented  by 
(a) 

RJ 

35 R 1 - N + - R 1 X "  ( I )  

RJ 

40  wherein  R1,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon 
atoms,  an  aryl  group  having  6  to  22  carbon  atoms  which  may  be  substituted,  and  X  represent  an  halogen 
atom. 

Typical  examples  of  the  group  R1  are  hydrogen;  an  alkyl  group,  such  as  methyl,  ethyl,  propyl,  butyl,  pentyl, 
hexyl,  octyl,  nonyl,  decyl,  dodecyl,  tetradecyl,  hexadecyl,  octadecyl  etc.;  a  substituted  or  non-substituted 

45  aryl  group,  such  as  phenyl,  naphthyl,  tolyl,  benzyl,  p-chlorobenzyl,  phenetyl,  anthryl  etc.;  and  the  like.  The 
group  X  includes  chlorine,  fluorine,  bromine  and  the  like.  The  subtituent  of  the  group  R1  may  include  a 
halogen  atom,  a  cyano  group,  and  the  like.  Typical  examples  of  the  compounds  (a)  are  tetramethylam- 
monium  chloride,  cetyltrimethylammonium  chloride,  distearyldimethylammonium  chloride,  benzyl- 
trimethylammonium  chloride  and  the  like. 

50  The  compound  (b)  is  represented  by  the  formula  II.  The  group  R2  can  be  the  same  as  the  group  R1. 
The  alkali  metal  M  includes  sodium,  potassium,  lithium  and  the  like.  Typical  examples  of  the  compounds  (b) 
are  sodium  tetraphenylborate,  sodium  tetratolylborate  and  the  like. 

The  compound  (c)  is  represented  by  the  formula  III.  The  group  R3  can  be  the  same  as  the  group  R1. 
Typical  examples  of  the  compounds  (c)  are  substituted  or  non-substituted  salicylic  acid,  substituted  or  non- 

55  substituted  2-hydroxy-1  -naphthoic  acid,  substituted  or  non-substituted  1-,  or  2-hydroxy-2-naphthoic  acid  and 
the  like. 

The  polymer  (d)  has  a  weight  average  molecular  weight  of  2,000  to  200,000,  preferably  10,000  to 
100,000  and  also  contains  a  quaternary  salt  group,  preferably  an  ammonium  salt  group  represented  by  the 

3 
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following; 

R 4 

5 N+-R4A~ ( I V )  

R 4 

w wherein  R+,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon 
atoms,  an  aryl  group  having  6  to  22  carbon  atoms  which  may  be  substituted,  and  A-  represents  a 
molybdate  anion,  a  tungstate  anion,  a  heteropolyacid  anion  including  a  molybdenum  atom  or  a  tungsten 
atom. 
The  group  R+  can  be  the  same  as  the  group  R1  and  A-  includes  (MozC^)6-,  (H2W12O+2)10-,  (SiW^O+o)- 

15  (BW12O40)5-  and  (BMoi20/K))5-.  If  the  molecular  weight  is  less  than  2,000,  charge  controlling  ability  is 
poor.  If  it  is  more  than  200,000,  the  polymer  often  agglomerates  between  the  molecules.  It  is  preferred  that 
the  quaternary  salt  group  is  contained  in  an  amount  of  2  to  100  mol  %  in  one  molecule.  If  the  quaternary 
salt  group  is  less  than  2  mol  %,  charge  controlling  ability  is  poor.  If  it  is  more  than  100  mol  %,  the  polymer 
often  agglomerates  between  the  moleculars.  The  polymer  (B)  may  be  formed  by  polymerizing  vinyl 

20  monomers  having  a  quaternary  salt  group  and  optionally  other  copolymerizable  monomers.  Typical 
examples  of  the  vinyl  monomers  having  a  quaternary  salt  group  are  CH2  =  CH(CH3)COOCH2CH2N  (CH3)- 
s'Cr,  CH2  =CHCONHC3HGN+(CH3)3*Cr  a  mixture  thereof  and  the  like.  Typical  examples  of  the  other 
copolymerizable  monomers  are  styrene,  (meth)acrylates  (e.g.  methyl  methacrylate,  n-butyl  methacrylate,  2- 
ethylhexyl  acrylate,  ethyl  acrylate)  and  the  like.  The  polymerization  method  is  not  limited,  but  for  example 

25  emulsion  polymerization,  solution  polymerization  and  the  like.  In  case  of  copolymerization,  the  vinyl 
monomers  having  a  quaternary  salt  group  may  be  polymerized  to  form  a  prepolymer  having  the  quaternary 
salt  groups,  which  is  then  grafted  by  copolymerizing  the  other  copolymerizable  monomers.  Also,  a  mixture 
of  the  vinyl  monomers  having  a  quaternary  salt  group  and  the  other  copolymerizable  monomers  may  be 
formed  and  then  randomly  copolymerized.  Further,  monomers  having  a  tertiary  amino  group  may  be 

30  polymerized  with  the  other  copolymerizable  monomers  and  then  quaterized.  An  amount  of  the  vinyl 
monomers  having  a  quaternary  salt  group  is  preferably  2  mol  %  or  more,  more  preferably  10  mol  %  or 
more  based  on  the  total  monomer  amount. 

The  dispersing  medium  (C)  employed  in  the  present  invention  is  one  which  does  not  dissolve  the 
organic  particles  (A)  and  the  insolubilized  substance  (e.g.  a  charge  controlling  substance),  including  water, 

35  alcohols,  ethyleneglycol  monoalkyl  ethers  (Cellosolves)  and  the  like.  Typical  examples  of  alcohols  are 
methanol,  ethanol,  isopropanol,  n-butanol  and  the  like.  Typical  examples  of  the  Cellosolves  are  methyl 
Cellosolve,  ethyl  Cellosolve  and  the  like. 

A  dispersion  is  prepared  by  mixing  the  components  (A),  (B)  with  the  dispersing  medium  (C).  The 
dispersion  may  contain  an  additive,  such  as  a  dispersion  stabilizer  (e.g.  polyvinyl  alcohol,  polyoxyethylene, 

40  hydroxyethyl  cellulose,  polyacrylic  acid  and  the  like. 
The  insolubilizer  (D)  is  added  to  the  dispersion  obtained  above  and  mixed  to  form  the  organic  particles 

which  are  covered  with  insoluble  substances.  The  insolubilizer  (D)  is  one  which  reactd  with  the  component 
(B)  to  form  insoluble  substances  (e.g.  charge  controlling  substances).  The  component  (D)  can  be  selected 
in  relation  to  the  component  (B).  If  the  component  (B)  is  the  compound  (a),  the  insolubilizer  (D)  includes 

45  molybdate  (e.g.  (MozC^)6-  Nr-U)G  ),  phosphomolybdate  (e.g.  (PMoi204o)3_NI-U)3  ),  tungstate  (e.g. 
(H2Wi2042)10-(NI-U)io  ).  phosphotungstate  (e.g.  (PWi2042)3_(Nr-U)3  ),  heteropolyacid  containing  molyb- 
denum  or  tungsten  (e.g.  SiWi20+o)+~(NI-U)/,  (BWi2O+0)5~  (Nhk)5+  and  (BMoi20+o)5~(NI-U)5+),  and  the 
like.  If  the  compound  (B)  is  the  compound  (b),  the  insolubilizer  is  selected  from  the  compound  (a),  a 
compound  (e)  represented  by 

50 (e) 

55 R 1 - P + - R 1 X ~  ( I )  

4 
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wherein  R1  and  x  are  the  same  as  mentioned  above, 
and  a  compound  (f)  represented  by 

R1 

io  wherein  R1  and  X  are  the  same  as  mentioned  above. 
Typical  examples  of  the  compounds  (e)  are  tetramethylphosphonium  chloride,  cetyltrimethylphosphonium 
chloride  and  the  like.  Typical  examples  of  the  compounds  (e)  are  cetylpyridinium  chloride,  stearylpyridinium 
chloride  and  the  like.  If  the  compound  (B)  is  the  compound  (c),  a  chelating  agent  (e.g.  zinc  acetate, 
chromium  acetate  and  the  like)  may  be  employed  as  the  insolubilizer  (D).  The  insolubilizer  (D)  may  be  a 

is  combination  of  more  than  two  compounds.  If  the  compound  (B)  is  the  polymer  (d)  having  a  quaternary  salt 
group,  the  insolubilizer  (D)  is  a  compound  which  is  ion-exchanged  with  the  quaternary  salt  group  to 
precipitate  an  insoluble  ionic  polymer,  for  example  a  molybdate,  such  as  (Mo7024)g-(NI-U)g  ,  (PM012O40)- 
3-(Nr-U)3  ,  the  compound  (b),  and  a  mixture  thereof. 

The  organic  particles  (A)  may  be  employed  in  an  amount  of  2  to  100  parts  by  weight,  preferably  10  to 
20  50  parts  by  weight,  based  on  100  parts  by  weight  of  the  dispersing  medium  (C).  The  compound  (B)  may  be 

employed  in  an  amount  of  0.05  to  25  parts  by  weight,  preferably  0.1  to  10  parts  by  weight  and  the 
insolubilizer  (D)  may  be  0.02  to  45  parts  by  weight,  preferably  0.05  to  30,  both  based  on  100  parts  by 
weight  of  the  organic  particles. 

According  to  the  present  invention,  the  organic  particles  which  are  covered  with  insoluble  substances 
25  are  obtained.  The  particles  may  be  subjected  to  a  heat  treatment  at  40  to  90  0  C  to  ensure  the  coating  or 

covering  on  the  particles.  Temperatures  of  less  than  40  0  C  do  not  provide  the  effects  of  the  heat  treatment 
and  those  of  more  than  90  0  C  often  weld  the  particles  together.  The  heat  treatment  can  be  conducted  by 
mixing  them  at  an  elevated  temperature. 

The  amount  of  the  coating  or  covering  on  the  organic  particles  may  be  0.025  to  25  %  by  weight, 
30  preferably  0.1  to  10  %  by  weight,  based  on  the  total  weight  of  the  resulting  covered  particles. 

The  resulting  organic  particles  according  to  the  present  invention  have  a  coating  layer  with  some 
functions,  especially  charge  controlling  properties,  and  therefore  are  suitable  for  toner.  The  coating  layer  on 
the  particles  may  also  have  anti-blocking  properties  and  therefore  the  toner  obtained  therefrom  has  good 
flowability.  The  organic  particles  are  very  suitable  for  low-temperature  fixing  toner,  pressure-fixing  toner  or 

35  microcapsuled  toner. 

EXAMPLES 

The  present  invention  is  illustrated  by  the  following  Examples  which,  however,  are  not  to  be  construed 
40  as  limiting  the  present  invention  to  their  details. 

Preparation  Example  1 

Toner  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

Styrene/n-butyl  methacrylate  resin  (64/36)  88 
Regal  330  *1  8 
Biscol  660P  *2  4 
*1  Carbon  black  available  from  Cabot  Company. 
*2  Polypropylene  wax  available  from  Sanyo  Chemical  Industries  Ltd. 

55  The  above  ingredients  were  melted  and  mixed  and  then  cooled.  It  was  then  finely  ground  and  classified  to 
obtain  toner  having  a  weight  average  particle  size  of  10.5  micrometer. 

Preparation  Example  2 

5 
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A  dispersion  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

5  Styrene  85 
2-Ethylhexyl  acrylate  15 
Solsperce  #  20000  *3  4 
Solsperce  #  5000  H  0.4 
Styrene/dimethylaminopropyl  methacrylamide  copolymer  (95/5;  MW  12,000)  24 

io  Divinyl  benzene  0.5 
V-40  *  2 
MOGUL-L  12 
*3  Pigment  dispersant  available  from  ICI. 
H  blue  dye  available  from  ICI. 

15 16  Azo  polymerization  initiator  available  from  Wako  Junyaku  Co.,  Ltd. 
*  Carbon  black  available  from  Carbon  Corp. 

The  resulting  dispersion  was  mixed  with  400  parts  by  weight  of  deionized  water,  8  parts  by  weight  of 
20  polyvinyl  alcohol  and  25  parts  by  weight  of  ethylene  glycol,  and  polymerized  for  6.5  hours  at  90  °  C.  The 

resulting  toner  particles  have  a  particle  size  of  8.2  micrometer  and  rinsed  three  times  with  deionized  water. 
It  was  stored  as  a  dispersion. 

Preparation  Example  3 

A  mixture  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

n-Propanol  950 
Deionized  water  250 
Hydroxypropyl  cellulose  30 

The  resulting  mixture  was  heated  to  65  °  C,  to  which  90  parts  by  weight  of  n-butyl  methacryate,  60  parts  by 
weight  of  styrene,  30  parts  by  weight  of  MOGUL-L,  0.6  parts  by  weight  of  Solsperce  #  5,000,  23.4  parts  by 
weight  of  styrene/acrylester  (MW  8500)  and  55  parts  by  weight  of  acryl-modified  wax  were  added  and 
mixed  for  30  minutes.  To  the  content,  150  parts  by  weight  of  styrene  and  9.0  parts  by  weight  of  V-59  (azo 
polymerization  initiator  available  from  Wako  Junyaku  Co.,  Ltd.)  were  added  and  polymerized  for  22  hours. 
The  resulting  toner  particles  have  a  particle  size  of  7.2  micrometer  and  rinsed  three  times  with  a  50/50  n- 
propanol/deionized  water  mixture.  It  was  stored  in  a  dispersion. 

Preparation  Example  4 

A  dispersion  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

n-Lauryl  methacrylate  50 
Styrene  50 
MOGUL-L  12 
Biscol  660  P  6.0 
Styrene/dimethylaminopropyl  methacrylamide  copolymer  (95/5,  MW  12,000)  6.0 
Toluene  diisocyanate  12 
V-59  1  .5 

The  resulting  dispersion  was  mixed  with  400  parts  by  weight  of  a  2  %  polyvinyl  alcohol  aqueous  solution 
(available  from  Kuraray  Co.,  Ltd.),  to  which  7.5  parts  by  weight  of  hexamethylenediamine  was  added 

6 
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dropwise  and  mixed  60  minutes.  It  was  then  heated  to  75  °  C  and  polymerized  for  6.5  hours.  The  resulting 
toner  particles  have  a  particle  size  of  14.0  micrometer  and  rinsed  three  times  with  deionized  water.  It  was 
stored  in  a  dispersion. 

5  Preparation  Example  5 

A  mixture  of  1,200  parts  by  weight  of  deionized  water  and  6.0  parts  by  weight  of  cetyltrimethylam- 
monium  chloride  was  heated  to  80  °  C,  to  which  270  parts  by  weight  of  styrene,  29  parts  by  weight  of 
methyl  methacrylate  and  1.0  part  by  weight  of  divinyl  benzene  were  added.  Then,  a  mixture  of  3.0  parts  by 

io  weight  of  V-50  available  from  Wako  Junyaku  Co.,  Ltd.  and  100  parts  by  weight  of  deionized  water  were 
added  dropwise  over  one  hour  and  polymerized  for  2  hours  to  obtain  toner  particles  having  120  nm. 

Preparation  Example  6 

15  (Toner  preparation  by  suspension  polymerization) 

A  dispersion  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

Styrene  85 
2-Ethylhexyl  acrylate  15 
Regal  1330  R  (Cabot)  10 
Solsperce  #  5000  0.2 
Styrene/acrylester  (90/10)  copolymer  10 
Acryl-modified  wax  17.5 
Lauroyl  peroxide  1  .5 
V-40  1  .5 

The  resulting  dispersion  was  mixed  with  450  parts  by  weight  of  deionized  water,  12  parts  by  weight  of 
hydroxyethyl  cellulose,  1.2  parts  by  weight  of  polyethyleneglycol  nonyl  phenyl  ether  and  0.045  parts  by 
weight  of  potassium  iodide,  and  polymerized  for  7  hours  at  90  °  C.  The  resulting  toner  particles  have  a 
particle  size  of  8.2  micrometer  and  rinsed  three  times  with  deionized  water.  It  was  stored  as  a  dispersion. 

Preparation  Example  7 

(Toner  preparation  by  dispersion  polymerization) 

A  dispersion  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

Styrene  70 
n-Butyl  methacrylate  30 
Regal  1330  R  (Cabot)  10 
Phthalocyanine  blue  0.5 
Polymer  of  18  epsilon-caplolactone  of  which  the  end  modified  with  carboxylic  acid  7.5 
Acryl-modified  wax  17.5 
V-59  1  .5 

The  resulting  dispersion  was  mixed  with  320  parts  by  weight  of  isopropanol,  80  parts  by  weight  of  deionized 
water  and  10  parts  by  weight  of  hydroxypropyl  cellulose  (available  from  Nippon  soda  Co.,  Ltd.  as  HPC-L), 
and  polymerized  for  22  hours  at  65  °  C.  The  resulting  toner  particles  have  a  particle  size  of  7.0  micrometer 

55  and  rinsed  three  times  with  a  50/50  isopropanol/deionized  water  mixture.  It  was  stored  in  water. 

Preparation  Example  8 

7 
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(Toner  having  a  low  Tg  by  dispersion  polymerization) 

Toner  was  prepared  as  generally  described  in  Preparation  Example  7,  with  the  exception  that  2- 
ethylhexyl  acrylate  was  employed  instead  of  n-butylmethacrylate.  The  toner  particles  had  a  particle  size  of 

5  6.5  micrometer. 

Preparation  Example  9 

(Preparation  of  an  emulsion  polymerization  latex  having  polycation) 
10 

An  aqueous  solution  was  prepared  from  the  following  ingredients. 

Ingredients  Parts  by  weight 

Deionized  water  360 
A  quaterize  salt  polymer  having  an  SH  group  *7  20 
*7  having  a  polymerization  degree  of  about  300  from  a  monomer  mixture  of 
quaterized  dimethylaminopropyl  methacrylamide,  available  from  Kuraray  Co., 

The  resulting  solution  was  heated  to  75  °  C,  to  which  40  parts  by  weight  of  deionized  water,  2.0  parts  by 
weight  of  V-50  (Azo  polymerization  initiator  available  from  Wako  Junyaku  Co.,  Ltd.),  60  parts  by  weight  of 
styrene  and  40  parts  by  weight  of  methyl  methacrylate  were  added  and  polymerized  for  3.5  hours  to  obtain 

25  a  polymer  latex  with  particle  size  of  160  nm  to  which  polycationic  groups  were  absorbed. 

Examples  1  to  5 

A  dispersion  was  prepared  by  dispersing  the  organic  particles  A,  200  g  of  isopropanol,  300  g  of 
30  deionized  water  and  the  compound  B  in  one  liter  beaker  using  a  TK  homomixer  as  the  formulation  as  shown 

in  Table  1.  To  the  dispersion,  the  compound  D  was  added  and  mixed  for  15  minutes.  The  resulting  mixture 
was  centrifuged  and  dried  by  warm  air  for  48  hours  to  obtain  toner. 

Example  6 
35 

The  emulsion  of  Preparation  Example  5  (solid  content  100  g)  was  mixed  with  0.65  g  of  ammonium 
molybdate  to  form  precipitations.  The  precipitations  were  filtered  and  dried,  followed  by  grinding  by  a  jet 
mil. 

40  Comparative  Example  1 

The  toner  obtained  in  Preparation  Example  1  was  mixed  with  0.75  parts  by  weight  of  potassium 
tetraphenylborate  and  melted  and  ground  to  form  toner. 

45  Example  7 

Toner  was  prepared  by  mixing  the  particles  of  Example  6  with  the  toner  of  Example  1  in  an  amount  of 
1  .0  %  by  weight  based  on  the  amount  of  the  toner  of  Example  1  . 

50  Image  test 

Each  toner  of  Examples  1  to  5,  Example  7  and  Comparative  Example  1  was  mixed  with  carrier.  The 
resulting  toner  mixtures  of  Example  1,  4,  5  and  Comparative  Example  1  were  subjected  to  an  image  test 
using  a  modified  copy  machine  available  from  Sharp  Corp.  as  8600,  and  the  toner  mixtures  of  Examples  2, 

55  3  and  7  were  also  subjected  to  an  image  test  using  a  modified  copy  machine  available  from  Sharp  Corp.  as 
8800.  The  toner  of  comparative  Example  1  showed  blushing,  but  the  other  toner  mixtures  showed  no 
blushing. 

8 
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Example  8 

An  aqueous  dispersion  of  100  g  of  toner  particles  of  Preparation  Example  6  was  mixed  with  the  latex  of 
Preparation  Example  9  having  resin  content  2.0  g,  to  which  0.34  g  of  ammonium  molybdate  was  added  and 

5  mixed  for  10  minutes.  The  resulting  mixture  was  centrifuged  and  dried  by  blowing  air  at  40  °  C. 

Example  9 

An  aqueous  dispersion  of  100  g  of  toner  particles  of  Preparation  Example  7  was  mixed  with  0.5  g  of 
io  Catiomer  300  (polycation  available  from  Sanyo  Chemical  Industries  Ltd.),  to  which  0.65  g  of  sodium 

tetraphenylborate  was  added  and  mixed  for  10  minutes.  The  resulting  mixture  was  dried  as  generally 
described  in  Example  8. 

Example  10 
15 

An  aqueous  dispersion  of  100  g  of  toner  particles  of  Preparation  Example  8  was  mixed  with  2.5  g  of 
Catiomer  300  (polycation  available  from  Sanyo  Chemical  Industries  Ltd.)  and  0.5  g  of  cetyltrimethylam- 
monium  chloride,  to  which  ammonium  tetraphenylborate  was  slowly  added  and  mixed  for  10  minutes.  The 
resulting  mixture  was  dried  as  generally  described  in  Example  8,  but  no  blocking  was  seen. 

20 
Comparative  Example  2 

The  toner  particles  of  Preparation  Example  7  were  dried  without  the  surface  treatment. 

25  Comparative  Example  3 

The  resulting  toner  particles  of  Preparation  Example  8  was  tried  to  dry  as  described  in  Example  1  ,  but 
blocking  of  toner  particles  was  severely  seen. 

30  Image  test 

Each  toner  of  Examples  8  to  10  and  Comparative  Example  2  was  mixed  with  carrier.  The  resulting  toner 
mixtures  were  subjected  to  an  image  test  using  a  modified  copy  machine  available  from  Sharp  Corp.  as 
8800,  and  the  toner  mixtures  of  Examples  2,  3  and  7  were  also  subjected  to  an  image  test  using  a  modified 

35  copy  machine  available  from  Sharp  Corp.  as  8800.  The  toner  of  Comparative  Example  1  showed  blushing, 
but  the  other  toner  mixtures  showed  no  blushing.  The  toner  of  Example  10  could  be  fixed  even  with  a  heat 
roll  having  135  °  C. 

40 

45 

50 
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Dlaims 

A  process  for  producing  organic  particles  which  are  covered  with  insoluble  substances,  characterized 
by,  into  a  dispersion  comprising; 

(A)  organic  particles, 
(B)  a  compound  selected  from  the  group  consisting  of 

(a) 

R1 

R1-N+-R1X'"  ( I )  

wherein  R1,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22 
carbon  atoms,  an  aryl  group  having  6  to  22  carbon  atoms  which  may  be  substituted,  and  X 
represents  an  halogen  atom, 
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(b) 

( I I )  

wherein  R2,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22 
carbon  atoms,  and  M  represents  an  alkali  metal, 
(c) 

R  3  C O O H  
\   /  

A r  
/   \  

R3  O H  

( i l l )  

wherein  Ar  represents  a  benzene  ring  or  a  naphthalene  ring,  R3,  the  same  or  different,  represents 
a  hydrogen  atom,  an  alkyl  group  having  1  to  22  carbon  atoms,  and  the  groups  -COOH  and  -OH 
are  present  on  two  carbon  atoms  which  are  adjacent  to  each  other  in  the  Ar  ring,  and 
(d)  a  polymer  with  weight  average  molecular  weight  2,000  to  200,000  having  a  quaternary  salt 
group 

(C)  a  dispersing  medium  in  which  the  organic  particles  are  insoluble; 
adding  an  insolubilizer  (D)  which  is  reacted  with  the  compound  (B)  to  form  an  insoluble  substance. 

The  process  according  to  Claim  1  wherein  said  organic  particles  (A)  are  toner  particles  having  a  weight 
average  particle  size  of  0.1  to  100  micrometer. 

The  process  according  to  Claim  1  wherein  the  matrix  resin  of  said  organic  particles  (A)  are  poly- 
styrenes  or  poly(substituted  styrenes),  styrene-substituted  sytrene  copolymer,  styrene-acrylate 
copolymer,  styrene-methacrylate  copolymer,  styrene-acrylonitrile  copolymer,  polyvinyl  chloride, 
polyolefin,  silicone  resin,  polyester,  polyurethane,  polyamide,  epoxy  resin,  modified  rosin  or  phenol 
resin. 

The  process  according  to  Claim  1  wherein  said  compound  (a)  is  selected  from  the  group  consisting  of 
tetramethylammonium  chloride,  cetyltrimethylammonium  chloride,  distearyldimethylammonium  chloride 
and  benzyltrimethylammonium  chloride. 

The  process  according  to  Claim  1  wherein  said  compound  (b)  is  selected  from  the  group  consisting  of 
sodium  tetraphenylborate  and  sodium  tetratolylborate. 

The  process  according  to  Claim  1  wherein  said  compound  (c)  is  selected  from  the  group  consisting  of 
substituted  or  non-substituted  salicylic  acid,  substituted  or  non-substituted  2-hydroxy-1  -naphthoic  acid, 
substituted  or  non-substituted  1-hydroxy-2-naphthoic  acid  and  substituted  or  non-substituted  2-hydroxy- 
2-naphthoic  acid. 

The  process  according  to  Claim  1  wherein  said  polymer  (d)  has  a  quaternary  ammonium  salt  group 
represented  by 

11 
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R4 

-N+-R^"A~  ( I V )  

r 4  

wherein  R+,  the  same  or  different,  represents  a  hydrogen  atom,  an  alkyl  group  having  1  to  22 
carbon  atoms,  an  aryl  group  having  6  to  22  carbon  atoms  which  may  be  substituted,  and  X-  represents 

io  a  heteropolyacid  anion. 

8.  The  process  according  to  Claim  1  wherein  said  said  polymer  (d)  is  formed  by  polymerizing  vinyl 
monomers  having  a  quaternary  ammonium  salt  group  and  other  copolymerizable  monomers. 

is  9.  The  process  according  to  Claim  1  wherein  said  dispersing  medium  (C)  is  selected  from  the  group 
consisting  of  water,  alcohols,  ethyleneglycol  monoalkyl  ethers. 

10.  The  process  according  to  Claim  1  wherein,  if  the  component  (B)  is  the  compound  (a),  said  insolubilizer 
(D)  is  selected  from  the  group  consisting  of  molybdate,  phosphomolybdate,  tungstate,  phosphotung- 

20  state,  heteropolyacid  containing  molybdenum  or  tungsten. 

11.  The  process  according  to  Claim  1  wherein,  if  the  compound  (B)  is  the  compound  (b),  the  insolubilizer  is 
selected  from  the  compound  (a),  a  compound  (e)  represented  by 

(e) 
25 

30 

R1 

1  1  - 

wherein  R1  and  X  are  the  same  as  mentioned  above, 
35  and  a  compound  (f)  represented  by 

40 

wherein  R1  and  X  are  the  same  as  mentioned  above. 

45  12.  The  process  according  to  Claim  1  wherein,  if  the  compound  (B)  is  the  compound  (c),  said  insolubilizer 
(D)  is  a  chelating  agent. 

13.  The  process  according  to  Claim  1  wherein,  if  the  compound  (B)  is  the  polymer  (d)  having  a  quaternary 
salt  group,  the  insolubilizer  (D)  is  selected  from  the  group  consisting  of  a  molybdate,  the  compound  (b) 

50  and  a  mixture  thereof. 

14.  The  process  according  to  Claim  1  wherein  said  organic  particles  (A)  are  employed  in  an  amount  of  2  to 
100  parts  by  weight,  based  on  100  parts  by  weight  of  the  dispersing  medium  (C). 

55  15.  The  process  according  to  Claim  1  wherein  said  compound  (B)  is  employed  in  an  amount  of  0.05  to  25 
parts  by  weight  and  the  insolubilizer  (D)  is  0.02  to  45  parts  by  weight,  based  on  100  parts  by  weight  of 
the  organic  particles. 

12 
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16.  The  process  according  to  Claim  1  wherein  the  obtained  covered  particles  are  subjected  to  a  heat 
treatment  at  40  to  90  °  C. 
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