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present may include the heat-roll fixing method in which heat and pressure
is simultaneously applied. The present invention relates to a method for
pro-  The heat-roll fixing method is a method in which an ducing a toner
used in an image forming method     image-receiving sheet supporting a
toner image is such as an electrophotography method, an electro-   5
brought into contact with a heated roller, thereby static recording method
and the like, and particular-  fixing the toner image on the
image-receiving sheet. ly to a toner suited for heat roller fixing.
However, this fixing method tends to generate an A large number of
processes have been conven-     undesirable offset phenomenon in which part
of the tionally known as electrophotographic processes,   toner supported
on the image-receiving sheet is as disclosed in U.S. Patent No. 2,297,691,
Japa-   10  transferred on the surface of the roller. nese Patent
Publication No. 23910/1967 (U.S. Pat-     As disclosed in Japanese Patent
Publication No. ent No. 3,666,363) and Japanese Patent Publication
23354/1976 (U.S. Patent No. 3,941,898), such an No. 24748/1968 (U.S. Patent
No. 4,071,361). In gen-  offset phenomenon tends to be caused when a low
eral, copies are obtained by forming an electric la-  molecular resin is
used as a binder resin of a toner. tent image on a photosensitive member
utilizing a   15   For this reason, as disclosed in this publication, a
photoconductive material and according to various   crosslinked resin has
been used as a binder resin, means, subsequently developing said latent
image    whereby the offset phenomenon is considered to be by use of a
toner to form it into a visible image, and  able to be prevented to a
certain extent. As a matter transferring the toner image to a transfer
medium   of course, mere employment of the crosslinked res- such as paper
as necessary, followed by fixing by   20  in may result in the raise of the
fixing temperature, heat or pressure, or heating and pressurization.
easily causing a problem of the low-temperature off- Also known are various
types of developing        set at an unfixed portion, without reaching the
level processes in which an electrostatic latent image is  of practical
use. formed into a visible image by use of a toner. For ex-  Further, a
toner is required also to have, besides ample, there are the magnetic brush
development  25  the fixing performances, excellent blocking resist-
disclosed in U.S. Patent No. 2,874,063, the cas-    ance, developing
performances, transfer perform- cade development disclosed in U.S. Patent
No.       ances, cleaning performances in an appropriate 2,618,552, the
powder cloud development disclosed   proportion. in U.S. Patent No.
2,221,776, the fur brush develop-  Conventionally, the toner used in the
heat-roller ment and the liquid development                30  fixing
method has been usually produced by employ- Also known is a magnetic
recording process in    ing a process in which a thermoplastic resin, a
color- which a magnetic latent image is developed by a mag-  ing agent, a
release agent such as polyalkylene, netic toner.
and other additives are melt-mixed and thereafter, As toners used in these
development processes,    after cooling the resulting kneaded material, the
there has been conventionally used fine powder ob-   35   cooled material
is grinded by a finely grinding ma- tained by dispersing a dye or pigment
in a natural or  chine, the grinded material is controlled to have a
synthetic resin. It is also known to use developing  desired particle size
distribution by a classifying fine powder to which a third component is
added for  machine. This production process can produce a various purposes.
considerably superior toner, but may have a certain The developed toner
image is transferred to a   40  limit. transfer medium such as paper and
fixed thereto,     In this production process, which requires a as
necessary. Known methods of fixing the toner im-  grinding step, the cooled
kneaded material must be age include a method in which a toner is melt-ad-
grinded at a considerable speed to attain the de- hered and hardened on a
support by heating and      sired particle size taking account of the
productivi- pressurizing the toner by a heat roller, a method in  45  ty
and depending on the type of a grinding appara- which a toner is
heat-melted by use of a heater or a  tus, and, for this reason, it is
necessary to use a heat roller so as to be melt-adhered and hardened
material having the brittleness high enough to be on a support, a method in
which a binder resin in a  readily grounded by a mechanical force. However,
toner is softened or melted by use of an organic sol-  the toner having a
high brittleness may be formed in- vent and then fixed on a support, and a
method in  50  to fine particles also because it may be readily which toner
is pressure-fixed on a support.         grounded by a load applied to the
toner in a develop- Materials for toners are selected so as to be  -  ing
device, may contaminate a developing sleeve, suited for the respectively
corresponding fixing    or may make imperfect by itself the charge control,
methods and, in general, a toner used in a particular  bringing about
undesirable phenomena such as fog- fixing method can not be used in the
other fixing   55   ging. methods. In particular, it is almost impossible
to di-  When a low melting material is used in order to im- vert a toner
used in the widely available heat-melt  prove the heat stability of a
toner, the resin compo- fixing method employing a heater, to the
heat-roller  sition may be melt-adhered to the grinding appara- fixing
method, the solvent fixing method or the pres-  tus, resulting in an
extreme lowering of the produc- sure fixing method. Accordingly, there have
been   60  tivity. studied and developed toners correspondingly suit-
Further, the toner produced by such a produc- ed for the respective fixing
methods.              tion process has disadvantages such that the sur-
Various methods and apparatus have been de-      face thereof comprises
part covered with resin and veloped in respect of the steps of fixing a
toner im-  part on which a pigment has exposed to have an unu- age to
paper, and the methods most widely used at  65   niform surface property,
and therefore the distribu- 2    
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frictional charge quantity of a toner can  tion obtained in the
precipitation step, and carrying not be uniform, or, when a toner is
produced by us-  out suspension polymerization at a temperature low- ing a
low softening or low melting resin as a binder  er than the melting point
of said release agent. resin in order to improve the fixing performances,
the flowability of a toner may be so worsened that   5  According to the
present invention, there is pro- the toner can not be applied in practical
use. Still  vided a process for producing atoner, comprising: further, the
toner obtained by the melt-kneading    heating a monomer composition
containing at least a method, the release agent such as low molecular
polymerizable monomer and a release agent to a tem- weight polyalkylene has
so poor compatibility with a  perature not lower than the melting point or
the sof- binder resin in nature that the dispersing state of  10  tening
point of said release agent to the release agent can be controlled only
with diffi-  dissolve said release agent in said polymerizable culty. The
dispersing state of the release agent may  monomer and thereby vary
depending on the temperature, time and share   preparing said monomer
composition in which said in melt-kneading, and may greatly affect the
fixing  release agent in dissolved; performances, blocking resistance of a
toner. The   15  cooling said monomer composition to a temperature reason
thereof is presumably that the amount of the  lower than the melting point
or the softening point of release agent added in each of the grounded toner
said release agent to precipitate said release agent is different, or that
the particle size of the release  and thereby agent in a toner can be
greatly varied. In order for  preparing a monomer composition containing
the these release agents to be immediately diffused to  20   precipitated
releasing agent particles having a the surface of a toner at the time of
fixing to    number average size of 0.5 to 5 [err] achieve the release
effect, they are essentially re-  granulating in an aqueous dispersion
medium said quired to have poor compatibility with a binder, and  monomer
composition to prepare particles; it is difficult to obtain a toner having
desirable dis-  carrying out suspension polymerization of said par-
persibility by a melt-kneaded material grinding meth-   25  ticles of the
monomer composition at a temperature od.
lower than the melting point or the softening point of To solve the above
various problems, it has been  said release agent. proposed, as disclosed
in Japanese Unexamined         In the present invention, the polymerization
of a Patent Publication No. 87051/1981 (U.S. Patent No.  monomer is carried
out in the state that the release 4514487), a process for producing a
toner, charac-  30   agent particle having certain grain size has been
terized by carrying out polymerization in the pres-  homogeneously
dispersed in the monomer composi- ence of a release agent. According to
this process,  tion at the former stage of the polymerization step. the
release agent present in a monomer during the   In the step of carrying out
the polymerization, the polymerization step is melted by heat to turn to a
liq-  polymerization is usually initiated by a polymeriza- uid, whereby the
uniform distribution into the mono-   35  tion initiator. In general,
heating of the monomer mer can be surely achieved. However, because of
composition is carried out to a temperature suited the change in the
solubility of the release agent due  for the  polymerization initiator to
be used. In the to the change of the polymerization degree during   present
invention, the polymerization is carried out the polymerization, the state
of precipitation may  within the temperature range that the change in vary
with time and the control of particle size of the   40   grain size due to
the re-melting of the release parti- release agent can be made with
difficulty as in the  cle agent dispersed in the monomer composition may
[err]eading method, whereupon great ununiformity        not matter in the
practical use, whereby the dis- an be seen in the fixing performances.
persed release agent particle may be incorporated An object of the present
invention is to provide a  into the toner without any change substantially
in toner having solved the problems mentioned above.    45  the particle
size thereof. In the polymerization step, Another object of the present
invention is to pro-  the heating up to the temperature at which the re-
vide a toner having good fixing performances and    melting of the
dispersed release agent particle may offset resistance.
cause the change in the grain diameter thereof, re- A further object of the
present invention is to  suiting in no desired toner obtained. provide a
toner in which a release agent has been   50    In general, the release
agent used in a toner has homogeneously dispersed in the inside of toner
par-  poor compartibility with a binder resin, and present tides.
as particles in the continuous phase of the binder Still another object of
the present invention is to  resin, and melted by heat added at the time of
fixing. provide a process for producing a toner obtained    The release
agent usually used is the one having a by:
55   very smaller molecular weight and lower melt viscos- ity as compared
with the binder resin, and therefore (a) a precipitation step of heating a
monomer com-  it can be made possible to prevent the so-called off-
position containing at least a polymerizable monomer  set phenomenon that a
toner is transferred to a fix- and a release agent to a temperature not
lower than  ing roller since the release agent is diffused on the the
melting point of said release agent, followed by   60  toner surface during
fixing by a heat fixing roller. cooling to a temperature lower than the
melting point  To regulate the grain size of the release agent to to give
particles having a number average size of   be used, it can be considered
to regulate it by grind- 0.5 to 5 [err]; and
ing with use of a grinder (for example, by freezing (b) a polymerization
step of granulating in an   the release agent and grinding the freezed
release aqueous dispersion medium the monomer composi-  65  agent) and
classifying the resulting grinded materi- 3    



EP 0 254 026 B1                  6 al. However since the production cost
tends to be-   melting of the release agent, and may cause a come higher
and the formation into fine particles    change in the fixing performances
and/or offset re- can be achieved only with difficulty, this method is
sistance. The size greater than 5 [err] may also make not more preferable
than the method of the present  it difficult to achieve homogeneous
dispersion in the invention. It can be also considered to dissolve the    5
monomer system, and tends to give ununiform con- release agent with use of
a solvent capable of dis-  tent of the release agent in the respective
toner solving the release agent, and effect precipitation  particles,
resulting in the difference in the fixing by adding a bad solvent. However,
this method is     performances and offset resistance due to the dif- not
desirable since the step of removing the solvent  ference in the content.
The size smaller than 0.5 [err] is required, the cost may become higher,
and the ag-   10   may result on overly high thixotropic properties of
glomeration tends to occur at the time of drying to  the monomer
composition to make broad the grain require a step loosening the
agglomeration material.  size distribution of the toner undesirably. Now,
in the regulating method of the release agent     The release agent used in
the present invention particle employed in the present invention, the re-
may include polyolefin waxes, paraffin waxes, lease agent is added in the
monomer liquid, followed   15  aliphatic acids, aliphatic acid amides, and
aliphatic by heating, so that the release agent is dissolved   acid esters.
Among them, polyolefin waxes are pref- and then the monomer liquid is
cooled to precipitate  erable in the present invention. As the polyolefin
the release agent as fine particles. No removal of   waxes, desirable are
those having a weight average the solvent is required, and a homogeneous
disper-   molecular weight of 1,000 to 20,000, preferably sion system of
the release agent can be obtained   20   2,000 to 7,000, and a melting
point (JISK2235- without any problem of the agglomeration to be ac-
5.3.1.) or a softening point (JISK2531-1960) of 100 companied with the
drying. In such a method, the     to 170C, preferably 100 to [err]. Such
polyolefin grain size in the formation of fine particles may be  waxes may
include polyethylene, polypropylene, and regulated by controlling the
amount of the release   propylene-ethylene copolymer. agent added in the
monomer, the stirring and cooling   25  These release agents can be used
alone or in rates at the time of the precipitation, etc.
combination, and may be used in an amount of 1 part It is more preferred to
add the release agent in a  to 30 parts by weight, preferably 2 to 20 parts
by smaller amount, but, in order to achieve the offset  weight, based on
100 parts by weight of the polymer- preventive effect large enough as a
toner, in an     izable monomer. amount of 1 % by weight or more,
preferably from 2   30    In the present invention, in order to prevent the
% by weight to 30 % by weight (preferably 20 % by    remelting of the
release agent particle, the polymeri- weight or less). The release agent
may also be used  zation is carried out at a temperature lower than the in
a diluted form by adding a monomer to the result-  melting point or the
softening point of the release ing system.
agent to be used. Preferably, it is carried out at a It is also more
preferred to carry out stirring at   35  temperature [err] or more lower
than the melting the time of the precipitation, and there can be used
point or the softening point. a known stirrer, preferably a stirrer of a
turbine     Any types of polymerization initiators may be stator type
high-shear type. In the case of use of   used as the polymerization
initiator in the above pro- the stirrer, -the preferable potation rate is
from  cedures, but, in order for the polymerization to be 3,000 to 7,000
r.p.m.                           40   carried out in a good state, it is
desirable to use It is more preferred for the cooling rate at the   those
wherein the temperature at which the half-life time of the precipitation to
be higher, but this can be  of the polymerization initiator is 100 to 500
minutes is compensated  by stirring. The cooling rate is        lower than
the melting point or softening point of the [err]/min. or more (preferably,
3 - [err]/min).           release agent, preferably [err] or more lower
than In the case a resin having a polar group is used   45  the melting
point or the softening point. by adding it in the monomer composition, a
resin that   The polymerizable monomer applicable in the may be dissolved
at a temperature lower than the     present invention may include vinyl
type monomers dissolving temperature of the release agent can be   having
added after precipitation of the release agent, but a resin requiring
higher temperature than that may be   50 used by dissolving it before
addition of the release                  [err] agent. Alternatively, a
solution in which the other resin in dissolved in a monomer and the
solution add- such as styrenes and derivatives thereof such as ed to a
monomer liquid containing a  release agent  styrene,  o-methylstyrene,
m-methylstyrene,  p- particle system.                               55
methylstyrene,  p-methoxystyrene,  p-phenylsty- The precipitation step of a
release agent may be  rene,  p-chlorostyrene,  3,4-dichlorostyrene,  p-
carried out in the presence of a coloring agent con-  ethylstyrene,
2,4-dimethylstyrene,  p-n-butylsty- tained in a monomer composition.
p-tert-butylstyrene,  p-n-hexylstyrene,  p-n- After the precipitation, the
release agent may de-    rene,  p-tert-butylstyrene,  p-n-hexylstyrene,
p-n- sirably have a particle size of 0.5 to 5 [err]   60   octylstyrene,
p-n-nonylstyrene,  p-n-decylstyrene (preferably,  0.5   -  4   [err]  in
terms   of  the   number  av-  p-n-dodecylstyrene; ethylenically
unsaturated erage diameter.  The size greater than 5[err] (number   and
monoolefins such as ethlene,propylene,butylene average  diameter) may make
it difficult, at the time  ride, vinylidene chloride, vinyl bromide and
vinyl flu- of fixing, to achieve uniform diffusion of the re-   ride,
vinylidene  chloride,   vinyl bromide and vinyl flu- lease agent to the
whole area of the toner by the   65 4  
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benzoate; a-methylene  aliphatic      (i) The cationic, polymer may include
polymers of monocarboxylic acid esters such as methyl meth-
nitrogen-containing vinyl type monomers such as acrylate, ethyl
methacrylate, propyl methacrylate,  dimethylaminoethyl methacrylate,
diethylaminoethyl n-butyl methacrylate, isobutyl methacrylate, n-octyl
methacrylate, dimethylaminoethyl acrylate, diethyl- methacrylate, dodecyl
methacrylate, 2-ethylhexyl   5   aminoethyl acrylate, or copolymers of
styrene, un- methacrylate, stearyl methacrylate, phenyl meth-    saturated
carboxylic acid esters or the like with said acrylate, dimethylaminoethyl
methacrylate and di-   nitrogen-containing monomers. ethylaminoethyl
methacrylate; acrylic acid esters    (ii) The anionic polymer may include
polymer or co- such as methyl acrylate, ethyl acrylate, n-butyl    polymer
of monomer selected from the group con- acrylate, isobutyl acrylate, propyl
acrylate, n-octyl  10  sisting of nitrile monomers such as acrylonitrile,
hal- acrylate, dodecyl acrylate, 2-ethylhexyl acrylate,  ogen-containing
monomers such as vinyl chloride, stearyl acrylate, 2-chloroethyl acrylate
and phenyl  unsaturated carboxylic acids such as acrylic acid, acrylate;
vinyl ethers such as vinyl methyl ether,  unsaturated dibasic acids,
anhydrides of unsaturat- vinyl ethyl ether and vinyl isobutyl ether; vinyl
ed dibasic acids or nitro monomers, cyclized rubber ketones such as vinyl
methyl ketone, vinyl hexyl  15   or polyester resins, etc. ketone and
methyl isopropenyl ketone; N-vinyl com-  (iii) The anionic dispersant may
include water solu- pounds such as N-vinylpyrol, N-vinylcarbazole, N-   ble
macromolecules such as partially saponified vinylindole and
N-vinylpyrrolidone; vinyinaphtha-  products of vinyl acetate type polymers,
or colloidal enes; and acrylic acid or methacrylic acid deri-     silica
such as Aerosil #200, #300, etc. (available ates such as acrylonitrile,
methacrylonitrile and   20  from Japan Aerosil Co.). crylamide. Among them,
styrene monomers, acrylic   (iv) The cationic dispersant may include hy-
cid ester monomers and methacrylic acid ester      drophilic regular
chargeable silica fine powder such monomers are preferable.
as aluminum oxide, magnesium oxide, aminoalkyl mod- In polymerizing the
monomers, the monomers may   ified colloidal silica, etc. Cyclized rubber
may be be polymerized by adding as an additive polymer,  25   used in place
of the polar polymers. copolymer having a polar group or cyclized rubber
having a polar group.                                 As the coloring agent
usable in the present inven- In the present invention, the polymerization
is  tion, substances magnetizable when placed in a mag- preferably carried
out by suspending a polymeriz-   netic field can be also used, including,
for example, able monomer composition to which the polymer, co-  30
powder of ferromagnetic metals such as iron, cobalt polymer having a polar
group or cyclized rubber     and nickel, or powder of alloys or compounds
such having a polar group has been added, in an aqueous  as magnetite,
hematite and ferrite. Magnetic fine phase in which said polar polymer and a
reverse     particles having a particle diameter of 0.05 to 5 [err],
chargeable dispersant have been dispersed. More     preferable 0.1 to 1
[err], may be used. The magnetic specifically, a cationic or anionic
polymer, a cationic  35  fine particles may be contained in an amount of 10
to or anionic copolymer or cyclized rubber contained   60 % by weight,
preferably 25 to 50 % by weight, in a copolymerizable monomer composition
and a re-  based on the toner weight. These magnetic fine par- verse
chargeable anionic or cationic dispersant are  ticles may also have been
treated with a treatment electrostatically attracted to each other on the
sur-  agent such as a silane coupling agent and a titanium face of
toner-forming particles in the course of the   40  coupling agent, or other
suitable reactive resins. In -olymerization reaction, so that the particle
surfac-  this instance, though depending on the surface ar- are covered
with the dispersant, whereby the co-  ea of the magnetic fine particles and
the density of escence between particles can be prevented and   hydroxyl
groups present on the surface, sufficinet articles can be made stable, and
also, the polar  dispersibility can be attained with a treatment polymer
added at the time of the polymerization gath-   45   amount of 5 wt.% or
less, without any ill influences ers at the surface layer portion of each
toner-form-  on the properties of the toner. ing particle, so that a sort
of shell is formed thereon  If necessary, a charge controlling agent, a
color- and the resulting particle resembles a capsule. Poly-  ing agent and
a fluid modifier may be added in the merization is carried out in the
manner that use of   toner. The charge controlling agent and the fluid the
polar polymer, polar copolymer or cyclized rub-   50   modifier may be used
by mixing into (or extemally ber having a relatively high molecular weight
can im-  adding to) the toner particles. The charge control- part excellent
properties such as blocking resist-  ling agent may include
metal-containing dyes or Ni- ance, developing performance and abrasion
resist-   grosine. The coloring agent that can be used may in- ance to the
toner particles. Further, polymerization  clude conventionally known dyes
or pigments. The is carried out such that, in the inside of the particle,
55   coloring agent is 0.5 - 20 parts by weight based on the one having a
relatively low molecular weight can  100 parts by weight of a monomer. The
fluid modifier contribute to the improvement in the fixing perform-  may
include colloidal silica or aliphatic acid metal ance, whereby there, can
be obtained a toner that   salts. can satisfy the conflicting requirements,
i.e., the   A fluidity improver such as Teflon fine powder, fixing
performance and the blocking resistance.  60o  vinylidene fluoride resin
fine powder may further be The polar polymer (including polar copolymers)
compounded for the purpose of preventing the ag- and reverse chargeable
dispersant that can be       glomeration between toner particles and
thereby im- used in the present invention are exemplified in the  proving
the fluidity. following:                                            As for
the polymerization initiator, the radical- 65   generating agents may be
used. The polymerization   
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monomer can be carried out with   fonate, sodium  oleate, sodium  laurate,
sodium use of any suitable polymerization initiators includ-  caprate,
sodium caprylate, sodium caproate, potas- ing, for example,
azobisisobutyinitrile (AIBN) 22'-  sium  stearate, calcium  oleate, sodium
3.3-disul- azobis(2,4-dimethylvaleronitrile, benzoyl peroxide,
fonediphenylurea-4,4-diazo-bis-amino-8-naphthol- methyl ethyl ketone
peroxide, isopropyl peroxycar-   5  6-sulfonate,
orthocarboxybenzene-azo-dimethyl- bonate, cumene hydroperoxide,
2,4-dichlorylben-     aniline, sodium  2,2,5,5-tetramethyl-triphenylmeth-
zoyl peroxide, lauroyl peroxide, etc. In general, the
ane-4,4-diazo-bis-[err]-naphthol-disulfonate.    Moreo- initiator can be
sufficient in an amount of about 0.5  ver, in the case of use of the
stabilizers, attention to 10 wt.%, preferably about 0.5 to 5 wt.%, based on
should be paid to the point that the humidity resist- the weight of the
monomer.                     10   ance tends to lower. In polymerization of
a polymerizable monomer, the   A readily water-soluble monomer may
simultane- crosslinking agent as shown below may be present    ously
undergo emulsification polymerization in water to carry out the
polymerization to give a crosslinked  and may contaminate the resulting
suspension po- polymer having two or more of vinyl group.
lymerized product with small particles formed by There can be appropriately
used any of the   15  emulsification polymerization. Accordingly, a water
crosslinking agents used, including divinyl ben-    soluble polymerization
inhibitor, for example, a metal zene, divinyl naphthalene, divinyl ether,
divinyl sul-  salt, may be preferably added to prevent the emulsi- fone,
diethylene glycol dimethacrylate, triethylene  fication polymerization in
an aqueous phase. Also, glycol dimethacrylate, ethylene glycol dimethacryl-
in order to prevent the coalescence of particles by ate, polyethylene
glycol dimethacrylate, diethylene   20  increasing the viscosity of the
medium, glycerol, glycol diacrylate, triethylene glycol diacrylate, 1,3-
glycol or the like may be preferably added to water. butylene glycol
dimethacrylate, 1,6-hexane glycol   In order also to decrease the
solubility of the readi- dimethacrylate, neopentyl glycol dimethacrylate,
ly soluble monomer to the water, salts such as NaCI, dipropylene glycol
dimethacrylate, polypropylene    KCI and Na2SO4 can be used. glycol
dimethacrylate,  2,2'-bis(4-methacryloxy-   25  To granulate the monomer
composition in the diethoxyphenyl)propane,   2,2'-bis(4-acryloxydieth-
aqueous dispersion medium, there may be used, for oxyphenyl)propane,
trimethylolpropane  trimeth-   example, a homomixer comprising a high speed
re- acrylate, trimethylolpropane triacrylate, tetramethy-  volving turbine
and a stator, a homogenizer, etc. lolmethane tetracrylate, dibromoneopentyl
glycol    for the granulation of the monomer composition. In
dimethacrylate, allylphthalate, etc            30   general, the stirring
rate and time may be controlled In the case of these crosslinking agents
used in  so that the monomer composition may be the size of an overly large
amount, a toner may not be melted   30 [err] or less. The revolution number
may be prefer- during heat roller fixing to make poor the fixing. Al-  ably
used so as to be 10 to 30 m/sec of peripheral so, the crosslinking agents
used in an overly small  speed of the turbine. There is no particular
limitation amount may worsen blocking resistance and durabil-  35  in the
granulation time, but it may be preferably 5 to ity necessary for the
toner, and may make it harder  60 minutes. The ratio of the monomer
compositon to to prevent the offset phenomenon that, in the heat-  the
aqueous dispersion medium may be preferably roll fixing, part of the toner
is not perfectly fixed to  such that 200 to 3,000 parts by weight of the
aque- paper, adhered on the surface of a roller, and      ous dispersion
medium are used based on 100 parts transferred  to  next paper.
Accordingly, these   40   by weight of the monomer composition.
crosslinking agents may be preferably used in an      The stirring at the
time of the polymerization may amount of 0.001 to 15 % by weight, more
preferably  be carried out to such an extent that sedimentation 0.1 to 10 %
by weight, based on the total amount of  of the particles can be prevented
so that the dis- the toner.                                          persed
state attained by the action of the disper- The aqueous dispersion medium
may be  any of  45  sion stabilizer can be substantially maintained. The
those obtained by incorporating any suitable stabi-  polymerization may be
carried out for the period lizers, for example, any one or a mixture of
polyvinyl  during which the polymerization can be completed, alcohol,
gelatin, sodium salts of methyl cellulose, me-  preferably for 2 to 24
hours. thyl hydropropyl cellulose, ethyl cellulose or car-   The resulting
particles are subject to removal of boxymethyl cellulose, polyacrylic acids
and salts  50  the dispersant by treatment with acid or alkali or any
thereof, starch, gum alginate, zein, casein, tetracal-  other means, or by
washing or the like without such cium phosphate, talc, barium sulfate,
bentonite alu-  a treatment, filtered and dried to obtain a toner. minum
hydroxide, ferric hydroxide, titanium hydrox-  When it is unnecessary to
remove the dispersant, ide, thorium hydroxide, etc. These stabilizers may
the particles may be filtered and dried as they are, be used in an amount
required for the stabilization in  55  to obtain the toner. Thereafter, if
necessary, finer the aqueous phase, preferably in the range of       powder
without the standard grain size may be re- about 0.1 to 10 % by weight.
moved by means of an air classification machine. For the fine dispersion of
the above inorganic      To the toner of the present invention, carbon
dispersant, a surface active agent may be also      black, Nigrosine,
metal-containing complex salts, used within the range of 0.001 to 0.1 % by
weight.  60  colloidal silica powder, fluorine resin powder, etc. This is
used for promoting the desired action of the  may be added for the purpose
of charge control or above dispersion stabilizers, and may specifically
prevention of agglomeration. include sodium  dodecylbenzenesulfonate,
sodium       The toner of the present invention can be applied
tetradecylsulfate, sodium  pentadecylsulfate, sodi-  in various developing
processes. Such processes um  octylsulfate, sodium  allyl-alkyl-polyether
sul-  65   may include, for example, the magnetic brush devel- 6  
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development, the process in    treating with NaOH, the mixture was washed
with wa- which a conductive magnetic toner is used as dis-  ter, filtered,
and dried to give fine particles having closed in U.S. Patent No.
3,909,258, the process in  a volume average diameter of 12 [err]. To 100
parts by which a highly resistant magentic toner is used as  weight of this
fine particles, 0.4 part by weight of disclosed in Patent Laid Open
Application No.   5   Nipsil E (wet type silica fine particle) (available
from 31136/1978, the processes as disclosed in Patent    Nippon Silica
Industrial Co., Ltd.) was added to give Laid  Open  Application  No.
42141/1979, No.        a toner. 18656/1980, etc. the fur brush development,
the       This toner was applied in a commercially available powder cloud
development, the impression develop-   copying machine (fixing condition;
total pressure 5.7 ment, and so forth.                            10   Kg
0.3, nip width 2 - 3 mm, temperature [err]  3) The toner image formed on a
fixing sheet such as  and 2,000 sheets of image reproduction were made.
aper by using the toner of the present invention    As a result, there were
obtained good images with- can be fixed by means of a heat roller without
caus-  out any offset. ing any offset phenomenon even with use of a fixing
roller, on the surface of which any offset preven-   15   Example 2 tive
liquid is not fed. As the fixing roller, there can be used the one having a
smooth surface whose         The precipitation step in Example 1 was
repeated, surface has been formed by fluorine resins such as  except that a
low molecular polypropylene (Biscoal on  (available  from   DuPont Co.),
Fluon      550-P, softening point [err]; available from Sanyo ailable from
ICI Inc.) and Kel-F (available from   20   Chemical Industries, Ltd.) was
used as a release Company), silicone rubber or silicone resin, or,  agent
in place of the low molecular polyethylene ome cases, the one having a
metallic surface.      (Sunwax 151 -P), the dissolution was carried out at
[err] and cooling was carried out at cooling rate Example 1
[err]/min, whereupon the number average diameter 25   of the resulting
finely particulate polypropylene was In a container, 170 parts by weight of
styrene   found to be 3.3 [err]. Following thereafter the same monomer and
8.4 parts by weight of a low molecular  procedures in Example 1, a toner
was produced and polyethylene (Sunwax 151-P, softening point, [err];  2,000
sheets of image reproduction were made. As available from  Sanyo Chemical
Industries, Ltd.)    a result, there were obtained good images without were
heated at [err] and dissolved. With stirring   30   any offset. (3,000 -
4,000 r.p.m) by use of TK homomixer (available from Tokushyu Kikai Kogyo
Co., Ltd.),    Comparative Example 1 the content was cooled down to[err]
(cooling rate, [err]/min) and the low molecular polyethylene was       A
low molecular polyethylene (Sunwax 151-P) was precipitated to prepare a
styrene monomer liquid  35  freeze-grounded to obtain finely particulate
low mo- containing low molecular polyethylene particles. A  lecular
polyethylene having the number average di- part thereof was taken out to
remove monomers at a  ameter 8 [err]. Next, 170 parts by weight of styrene
low-temperature by use of a vacuum dryer, and the  monomer, 30 parts by
weight of 2-ethylhexyl acr- particle diameter of the resulting finely
particulate  ylate monomer, 20 parts by weight of a sty- polyethylene was
measured by use of a Coulter  40  rene/dimethylaminoethyl methacrylate
copolymer counter, to reveal that it was 2.5[err] in the number  (monomer
ratio (copolymerization weight ratio): 9:1; average diameter.
[err] = 20,000), 8.4 parts by weight of the above pol- added to 178.4 parts
by weight of the styrene  yethylene fine particles, 2 parts by weight of NK
es- [err]mer liquid was a [err] solution obtained by dis-  ter 4G (divinyl
type crosslinking agent and 140 [err]  20  parts  by  weight  of  a  sty-
45   parts by weight of a magnetic material [3 % KR-TTS-
rene/dimethylaminoethyl  methacrylate  copolymer   treated BL-250
(available from Titan Kogyo K.K.) (monomer ratio (copolymerization weight
ratio):9:1;  were heated to [err] and subjected to the same pro- [err] =
20,000) in 30 parts by weight of 2-ethylhexyl  cedures as in Example 1 to
give a toner. Image re- acrylate monomer.
production was made in the same manner as in Exam- Subsequently, 140 parts
by weight of a magnetic  50   ple 1, but, there was seen curling of paper
due to the material [3 %  KR-TTS-treated BL-250 (available     adhesion of
toner to the roller, and contamination of from Titan Kogyo K.K.) and 2
parts by weight of NK  images due to the offset ester 4G (devinyl type
crosslinking agent) (Shin-     As described in the foregoing, the present
inven- Nakamura Chemical Co., Ltd.) were added and dis-   tion can obtain a
toner in which the release agent persed with stirring. Next, 6 parts by
weight of azo-  55   has been homogeneously dispersed, to have good
bisisobutylonitrile  (polymerization  initiator) were  fixing performances
and offset resistance. added to prepare a monomer system. The above monomer
composition was introduced in a liquid formed by dispersing 10 parts by
weight of  Claims Aerosil #200 (available from Japan Aerosil Co.) in  60
1,000 parts by weight of water with use of TK homo-   1. A process for
producing a toner comprising: mixer and kept at [err], and the mixture was
stirred  heating a monomer composition containing at least a at 7,000
r.p.m. for 15 minutes, followed by stirring  polymerizable monomer and a
release agent to a tem- with paddle blade mixing to effect polymerization
for  perature not lower than the melting point or the sof- 10 hours.
Thereafter, after removal of silica by   65  tening point of said release
agent to dissolve said   



11                 EP 0 254 026 B1                   12 opment, the cascade
development, the process in     treating with NaOH, the mixture was washed
with wa- which a conductive magnetic toner is used as dis-   ter, filtered,
and dried to give fine particles having closed in U.S. Patent No.
3,909,258, the process in  a volume average diameter of 12 [err]. To 100
parts by which a highly resistant magentic toner is used as   weight of
this fine particles, 0.4 part by weight of disclosed in Patent Laid Open
Application No.   5   Nipsil E (wet type silica fine particle) (available
from 31136/1978, the processes as disclosed in Patent     Nippon Silica
Industrial Co., Ltd.) was added to give Laid, Open  Application  No.
42141/1979, No.         a toner. 18656/1980, etc. the fur brush
development, the       This toner was applied in a commercially available
powder cloud development, the impression develop-    copying machine
(fixing condition; total pressure 5.7 ment, and so forth.
10   Kg [err] 0.3, nip width 2 - 3 mm, temperature [err]  3) The toner
image formed on a fixing sheet such as   and 2,000 sheets of image
reproduction were made. paper by using the toner of the present invention
As a result, there were obtained good images with- can be fixed by means of
a heat roller without caus-  out any offset. ing any offset phenomenon even
with use of a fixing roller, on the surface of which any offset preven-
15   Example 2 tive liquid is not fed. As the fixing roller, there can be
used the one having a smooth surface whose          The precipitation step
in Example 1 was repeated, surface has been formed by fluorine resins such
as   except that a low molecular polypropylene (Biscoal [err] (available
from   DuPont  Co.),  Fluon  550-P, softening point [err]; available from
Sanyo [err]ailable from ICI Inc.) and Kel-F (available from   20   Chemical
Industries, Ltd.) was used as a release Company), silicone rubber or
silicone resin, or,  agent in place of the low molecular polyethylene in
some cases, the one having a metallic surface.    (Sunwax 151-P), the
dissolution was carried out at [err] and cooling was carried out at cooling
rate Example 1                                            [err]/min,
whereupon the number average diameter 25   of the resulting finely
particulate polypropylene was In a container, 170 parts by weight of
styrene   found to be 3.3 [err]. Following thereafter the same monomer and
8.4 parts by weight of a low molecular   procedures in Example 1, a toner
was produced and polyethylene (Sunwax 151-P, softening point, [err]  2,000
sheets of image reproduction were made. As available from  Sanyo Chemical
Industries, Ltd.)     a result, there were obtained good images without
were heated at [err] and dissolved. With stirring   30   any offset. (3,000
- 4,000 r.p.m) by use of TK homomixer (available from Tokushyu Kikai Kogyo
Co., Ltd.),    Comparative Example 1 the content was cooled down to [err]
(cooling rate, [err]/min) and the low molecular polyethylene was        A
low molecular polyethylene (Sunwax 151-P) was precipitated to prepare a
styrene monomer liquid  35  freeze-grounded to obtain finely particulate
low mo- containing low molecular polyethylene particles. A   lecular
polyethylene having the number average di- part thereof was taken out to
remove monomers at a   ameter 8 [err]. Next, 170 parts by weight of styrene
low temperature by use of a vacuum dryer, and the   monomer, 30 parts by
weight of 2-ethylhexyl acr- particle diameter of the resulting finely
particulate  ylate monomer, 20 parts by weight of a sty- polyethylene was
measured by use of a Coulter  40  rene/dimethylaminoethyl  methacrylate
copolymer counter, to reveal that it was 2.5[err] in the number  (monomer
ratio (copolymerization weight ratio): 9:1; a   Age diameter.
[err] = 20,000), 8.4 parts by weight of the above pol- added to 178.4 pails
by weight of the styrene     yethylene fine particles, 2 parts by weight of
NK es- monomer liquid was a [err] solution obtained by dis-  ter 4G
(divinyl type crosslinking agent and 140 solving  20  parts  by  weight  of
a  sty-   45   parts by weight of a magnetic material [3 % KR-TTS-
rene/dimethylaminoethyl  methacrylate  copolymer    treated BL-250
(available from Titan Kogyo K.K.) (monomer ratio (copolymerization weight
ratio):9:1;  were heated to [err] and subjected to the same pro- [err] =
20,000) in 30 parts by weight of 2-ethylhexyl  cedures as in Example 1 to
give a toner. Image re- acrylate monomer.
production was made in the same manner as in Exam- Subsequently, 140 parts
by weight of a magnetic  50   ple 1, but, there was seen curling of paper
due to the material [3 %  KR-TTS-treated BL-250 (available      adhesion of
toner to the roller, and contamination of from Titan Kogyo K.K.) and 2
parts by weight of NK   images due to the offset. ester 4G (devinyl type
crosslinking agent) (Shin-      As described in the foregoing, the present
inven- Nakamura Chemical Co., Ltd.) were added and dis-    tion can obtain
a toner in which the release agent persed with stirring. Next, 6 parts by
weight of azo-   55   has been homogeneously dispersed, to have good
bisisobutylonitrile  (polymerization  initiator) were  fixing performances
and offset resistance. added to prepare a monomer system. The above monomer
composition was introduced in a liquid formed by dispersing 10 parts by
weight of  Claims Aerosil #200 (available from Japan Aerosil Co.) in  60
1,000 parts by weight of water with use of TK homo-    1. A process for
producing a toner comprising: mixer and kept at [err], and the mixture was
stirred  heating a monomer composition containing at least a at 7,000
r.p.m. for 15 minutes, followed by stirring  polymerizable monomer and a
release agentto a tem- with paddle blade mixing to effect polymerization
for  perature not lower than the melting point or the sof- 10 hours.
Thereafter, after removal of silica by   65  tening point of said release
agent to dissolve said 1111111111111111   
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said polymerizable monomer and       14. A process according to Claim 10,
wherein the thereby                                             polymer or
copolymer having a polar group is an ani- preparing a monomer composition
in which said re-   onic polymer or anionic copolymer. lease agent is
dissolved;                             15. A process according to Claim 4,
wherein the cooling said monomer composition to a temperature   5
polymerization initiator is a radical-generating agent lower than the
melting point or the softening point of  selected from  the group
consisting of azobi- said release agent to precipitate said release agent
sisobutylnitrile (AIBN), 2,2'-azobis(2,4-dimethylva- and thereby preparing
a monomer composition con-   leronitrile, benzoyl peroxide, methyl ethyl
ketone taining the precipitated releasing agent particles  peroxide,
isopropyl peroxycarbonate, cumene hy- having a number average size of 0.5
to 5 [err];   10   droperoxide, 2,4-dichlorylbenzoyl peroxide and lau-
granulating in an aqueous dispersion medium said   royl peroxide. monomer
composition to prepare particles;             16. A process according to
Claim 15, wherein the carrying out suspension polymerization of said par-
polymerization initiator is used in an amount of 0.5 - tides of the monomer
composition at a temperature   10 wt.% based on the weight of the
polymerizable lower than the melting point or the softening point of  15
monomer. said release agent.                                   17. A
process according to Claim 15, wherein the 2. A process according to Claim
1, wherein the re-  polymerization initiator is used in an amount of 0.5 -
lease agent is a polyolefin wax having a melting point  5 wt.% based on the
weight of the polymerizable or softening point of 100 - [err] and the
monomer  monomer. >    composition is heated to a temperature for dissolv-
20  18. A process according to Claim 1, wherein the ing the polyolefin wax.
monomer composition contains a crosslinking agent. 3. A process according
to Claim 2, wherein the      19. A process according to Claim 18, wherein
the monomer composition in which the release agent is  crosslinking agent
is a divinyl type crosslinking dissolved is cooled to a temperature [err]
or more   agent. lower than the melting point or softening point of the
25  20. A process according to Claim 1, wherein the release agent to
precipitate the release agent parti-  monomer composition in which the
release agent is cles.
dissolved is cooled at a cooling rate of [err]/min. or 4. A process
according to Claim 1, wherein the    more. monomer composition is cooled to
a temperature low-   21. A process according to Claim 20, wherein the er
than the melting point or softening point of the re-  30   monomer
composition is cooled in a stirring condition lease agent, and the cooled
monomer composition is  of 3,000 - 7,000 r.p.m. by a stirrer of a
high-shear mixed with a polymerization initiator.              type. 5. A
process according to Claim 1, wherein the re- lease agent is added in an
amount of 1 - 30 parts by weight based on 100 parts by weight of the
polymer-  35   Patentanspriche izable monomer. 6. A process according to
Claim 1, wherein the re-  1. Verfahren zur Herstellung eines Toners, bei
lease agent is added in an amount of 2 - 20 parts by  dem: weight based on
100 parts by weight of the polymer-   eine Monomermischung, die wenigstens
ein poly- izable monomer.                               40
merisierbares Monomer und ein Trennmittel ent- 7. A process according to
Claim 4, wherein the      halt, auf eine Temperatur erhitzt wird, die nicht
polymerization initiator has a half life of 100 - 500  niedriger als der
Schmelzpunkt oder der Erwei- min. in the condition of a temperature lower
than    chungspunkt des Trennmittels ist, um das Trenn- the melting point
or softening point of the release   mittel in dem polymerisierbaren Monomer
zu losen agent.                                        45      und dadurch
8. A process according to Claim 1, wherein the po-  eine Monomermischung
herzustellen, in der das lymerizable monomer is a vinyl type monomer.
Trennmittel gelOst ist; 9. A process according to Claim 8, wherein the
die Monomermischung auf eine Temperatur abge- polymerizable monomer is a
styrene monomer, an        kOhIt wird, die niedriger als der Schmelzpunkt
acrylic acid ester monomer or a methacrylic acid es-  50  oder der
Erweichungspunkt des Trennmittels ist, ter monomer.
um das Trennmittel auszufAllen und dadurch eine 10. A process according to
Claim 1, wherein the     Monomermischung herzustellen, die Teilchen des
monomer composition contains a polymer having a       ausgeffllten
Trennmittels mit einer mittleren Gr6- polar group or an copolymer having a
polar group.     Be (Zahlenmittel) von 0,5 bis 5,2 jim enthalt; 11. A
process according to Claim 1, wherein the   55  die Monomermischung in
einem wABrigen Disper- monomer composition contains a cyclized rubber.
sionsmittel granuliert wird, um Teilchen herzustel- 12. A process according
to Claim 10, wherein the    len; und polymer having a polar group is a
cationic polymer    bei einer Temperatur, die niedriger als der formed from
a nitrogen-containing vinyl type mono-    Schmelzpunkt oder der
Erweichungspunkt des mer.                                           60
Trennmittels ist, eine Suspensionspolymerisation 13. A process according to
Claim 10, wherein the    der Teilchen der Monomermischung durchge-
copolymer having a polar group is a cationic. copoly-  f0hrt wird. mer
formed from a nitrogen-containing vinyl type      2. Verfahren nach
Anspruch 1, bei dern das monomer, a styrene monomer or an unsaturated car-
Trennmittel ein Polyolefinwachs mit einem Schmelz- boxylic acid ester.
65   punkt oder Erweichungspunkt von 100 bis 170CC ist 8
11111111111111111111111111   
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Monornermischung auf eine Temperatur zum      17. Verfahren nach Anspruch
15, bei dem der Po- Losen des Polyolefinwachses erhitzt wird.
lymerisationsinitiator in einer auf die Masse des po- 3. Verfahren nach
Anspruch 2, bei dem die Mo-    lymerisierbaren Monomers bezogenen Menge von
nomermischung, in der das Trennmiltel gelost ist,  0,5 bis 5 Masse%
verwendet wird. auf eine Temperatur abgekfhlt wird, die wenigstens   5  18.
Verfahren nach Anspruch 1, bei dam die Mo- 20CC niedriger als der
Schmelzpunkt oder der Er-    nomermischung ein Vemetzungsmittel enthilt.
weichungspunkt des Trennmittels ist, um die Tell-     19. Verfahren nach
Anspruch 18, bei dem das chen des Trennrmittels auszufillen.     .
Vernetzungsmittel ein Vemetzungsmittel vorn Di- 4. Verfahren nach Anspruch
1, bei dem die Mo-     vinyltyp ist. nomermischung auf eine Temperatur
abgek0hlt wird,  10  20. Verfahren nach Anspruch 1, bei dem die Mo- 'lie
niedriger als der Schmelzpunkt oder der Erwei-  nomermischung, in der das
Trennmittel gelost ist, mit '-dhungspunkt des Trennmittels ist, und die
abgekOhl-  einer AbkOhlungsgeschwindigkeit von wenigstens te
Monomermischung mit einem Polymerisations-       2oC/min abgek0hlt wird.
initiator vermischt wird.                             21. Verfahren nach
Anspruch 20, bei dem die Mo- 5. Verfahren nach Anspruch 1, bei dem das   15
nomermischung unter einer Ruhrbedingung von Trennmittel in einer Menge von
1 bis 30 Masseteilen  3000 bis 7000 min-1 durch einen ROhrer mit hoher je
100 Masseteile des polymerisierbaren Monomers    Scherwirkung abgekfhlt
wird. 7ugesetzt wird. j. Verfahren nach Anspruch 1, bei dem  das
''qnnmittel in einer Menge von 2 bis 20 Massetel-  20   Rovendlicatlons je
100. Masseteile des polymerisierbaren Mono- .,.rs zugesetzt wird.
1. Procede de production d'un toner, qui consiste: 7. Verfahren nach
Anspruch 4, bei. dem der Poly-    a chauffer une composition monom6rique
conte- merisationsinitiator unter der Bedingung elner Tern-  nant au moins
un monomere polym6risable et un peratur, die niedriger als der Schmelzpunkt
oder  25  agent anti-adherent a une temp6rature non inf6- der
Erweichungspunkt des Trennmittels ist, eine       rieure au point de fusion
ou au point de ramollis- Halbwertzeit von 100 bis 500 min hat.
sement dudit agent antiadh6rent pour dissoudre 8. Verfahren nach Anspruch
1, bei dem das poly-     ce dernier dans le monomere polym6esable et a
mersierbare Monomer ein Monomer vom Vinyltyp          preparer ainsi une
composition monom6rique ist                                           30
dans laquelle ledit agent anti-adherent est dis- 9. Verfahren nach Anspruch
8, bei dem das poly-    sous; merisierbare Monomer ein Styrolmonomer, ein.
a refroidir ladite composition monomerique a une Acrylsaureestermonomer
odor ein Methacrylsau-        temperature inf6rieure au point de fusion ou
au reestermonomer ist.                                   point de
ramollissement dudit agent anti-adherent 10. Verfahren nach Anspruch 1, bei
dem die Mo-  35  pour pr6dpiter ce dernier et pour preparer ainsi
nomermischung ein Polymer mit einer polaren Grup-     une composition
monomerque contenant les parti- pe oder ein Copolymer mit einer polaren
Gruppe ont-   cules precipit6es d'agent antiadh6rent ayant un halt.
diametre moyen de 0,5 a 5 ,Im; 11. Verfahren nach Anspruch 1, bei dem die
Mo-     a granuler dans un milieu aqueux de dispersion la- nomermischung
elnen Cyclokautschuk enthalt.   40      dite composition monomerique pour
preparer les 12. Verfahren nach Anspruch 10, bei dom das Po-
particules; Y_ ,.er mit einer polaren Gruppe ein kationisches Po-  a
conduire une polym6risation en suspension des- -ter ist, das aus einem
stickstoffhaltigen Mono-   dites particules de la composition monomerique a
r vom Vinyltyp gebildet ist.       -               une terap6ture
inferieure au point de fusion ou 3. Verfahren nach Anspruch 10, bei dom das
Co-  45  au point de ramollissement dudit agent anti-adhe- polymer mit
einer polaren Gruppe ein kationisches     rent. Copolymer ist, das aus
einem stickstoffhaltigen Mo-   2. Procede suivant la revendication 1, dans
le- nomer vom Vinyltyp, einem Styrolmonomer oder ei-    quel lagent
anti-adherent est une cire polyolefini- nem ungesattigton Carbonsaureester
gebildet ist.    quo ayant un point de fusion ou un point de ramollis- 14.
Verfahren nach Anspruch 10, bei dom das Po-   50  sement de 100 & 1700C et
la composition monom6rl- lymer oder Copolymer mit einer polaren Gruppe ein
que est chauffee a une temperature permettant de anionisches Polymer oder
ein anionisches Copoly-  -    dissoudre le cire polyolefinique. mer ist.
l3. Proced  suivant la revendication 2, dans le- 15. Verfahren nach
Anspruch 4, bei dem der Po-    quel la composition monom6rique dans
laquelle lymerisationsinitiator ein  Radikalerzeugungsmittel  55  l'agent
anti-adherent est dissous est refroidie a une. ist, das aus der Gruppe
ausgewAhlt ist, die aus     temp6rature inf6rieure de 20.C ou de plus de
200C AzoisobuttersAurenitril  (AIBN), 2,2'-Azobis(2,4-di-  au point de
fusion ou au point de ramollissement de methylvaleronitril),
Benzoylperoxid, Methylethylke--  l'agent anti-adh6rent pour precipiter les
particules tonperoxid, Isopropylperoxycarbonat, Cumolhydro-    de ce
demier. peroxid, 2,4-Dichlorbenlzoylperoxid  und  Lauroyl-  60  4. Procede
suivant la revendication 1, dans le- *   peroxid besteht.
quel la composition monomerique est refroidie a une 16. Verfahren nach
Anspruch 15, be! dem der Po-  temperature inferieure au point de fusion ou
au Iymerisationsinitiator in oiner auf die Masse des -po-  point do
ramollissement de l'agnt anti-adherent, et lymerisierbaren Monomers
bezogenen Menge von        Ia composition monom6riqueo refroidie est
m6lang6e 0,5 bis 10 Masslo% verwendet wird,             65   avec un
initiateur de polymerisation. 11111111111111111111111111111   



17                 EP 0 254 026B1                 18 5. Proocd6 suivant la
revendication 1, dans le-   20. Procede suivant la revendication 1, dans
le- quel I'agent anti-adh6rent est ajoute en une quantite  quel la
composition de monomere dans laquelle de 1 a 30 parties en poids sur la
base de 100 parties  l'agent anti-adherent est dissous est refroidie a une
en poids du monomere polymerisable.               vitesse de
refroidissement egale ou superieure a 6. Procede suivant la revendication
1, dans le-   5   20C par minute. quel I'agent anti-adh6rent est ajoute en
une quantite  21. Proc6d6 suivant la revendication 20, dans le- de 2 a 20
parties en poids sur la base de 100 parties  quel la composition
monom6rique est refroidie dans en poids du monomere polymerisable.
des conditions d'agitation a 3000-7000 tr/min au 7. Proc6de suivant la
revendication 4, dans le-  moyen d'un agitateur du type a fort
cisaillement. quel l'initiateur de polymerisation a une demi-vie de   10
100 & 500 minutes lorsquil se trouve a une tempera- ture inferieure au
point de fusion ou au point de ra- mollissement de lagent anti-adherent. 8.
Procede suivant la revendication 1, dans le- quel le monomere polym6risable
est un monomere de   15 type vinylique. 9. Procede suivant la revendication
8, dans le- quel le monomere polymerisable est un monomere du type styrene,
un monomere du type ester d'acide acrylique ou un monomere du type ester
d'acide   20 methacrylique. 10. Procede suivant la revendication 1, dans
le- J  quel la composition monomerique contient un polyme- re porteur d'un
groupe polaire ou un copolymere porteur d'un groupe polaire.
25 11. Proc6de suivantt la revendication 1, dans le- quel la composition
monomerique contient un caout- chouc cyclise. 12. Proced6 suivant la
revendication 10, dans le- quel le polymbre porteur d'un groupe polaire est
un   30 polymere cationique forme a partir d'un monombre de type vinylique
contenant de lazote. 13. Proced6 suivant la revendication 10, dans le- quel
le copolymere porteur d'un groupe polaire est un copolymere cationique
forme a partir d'un mono-  35 mere de type vinylique contenant de I'azote,
d'un monomere du type styrene ou d'un ester d'acide car- boxylique non
sature. 14. Proced6 suivant la revendication 10, dans le- quel le polymere
ou le copolymere porteur d'un grou-  40 pe polaire est un polymere
anionique ou un copoly- mere anionique. Ki 215. Procede suivant la
revendication 4, dans le- quel l'initiateur de polym6risation est un agent
en- gendrant des radicaux choisi dans le groupe com-   45 a prenant
I'azobisisobutyronitrile (AIBN), le 2,2'-azo-
bis(2,4-dimethylvaleronitrile),  le  peroxyde  de benzoyle, le peroxyde de
m6thyl6thylcetone, le pe- roxycarbonate d'isopropyle, I'hydroperoxyde de
cu- mene, le peroxyde de 2,4-dichlorobenzoyle et le pe-  50 roxyde de
lauroyle. 16. Procede suivant la revendication 15, dans le- quel
l'initiateur de polym6risation est utilis6 en une quantit6 de 0,5 a 10% en
poids sur la base du poids du monomere polym6risable.                   55
17. Proc6d6 suivant la revendication 15, dans le- quel l'initiateur de
polym6risation est utilise en une quantite de 0,5 A 5% en poids sur la base
du poids du monomere polym6risable. 18. Proc6d6 suivant la revendication 1,
dans le-  60 quel le composition monom6rique contient un agent de
reticulation. 19. Proc6d6 suivant la revendication 18, dans le- quel
r'agent de r6ticulation est un agent de r6ticula- tion de type divinylique.
65    


