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Thls 1nventlon relates to resinous partlcles, a
method for the production thereof, and uses therefor. More
_ partlcularly, in the suspension polymer1zat10n_-of a
: polymerxc monomer 'hav1ng as a maln component thereof a
'(meth)acryl type ‘monomer, this iInvention relates to a
technique for repres31ng the sympathetic occurrence of
minute particles due to emulsion polymerization, stabilizing
the susﬁension 'po'lymerization, enhancing the yield of the
_polymerizatioﬁ, and enabling the produced resinous particles
to acquire enhanced physical properties. Further, this
invention relates to a technique for improving the ability
of (meth)acryl type resinous particles to resist heat.

Prior Art: ' '

' {Meth)acryl type resinous:particles particularly of
the class having an average pﬁrticle diameter in the
approximate range of 0.1 to 500 um are expected to find
utility in numerous. applications such as for example as an
anti-blocking agent for resinous film, an additive for
electrostatic image developing toner, a powder coating
material .and water~dispersion type coating material, an
additive for facing panels, an additive for artificial
marble, a filler for cosmetic articles, and a filler for a
chromatographic column. | § _

‘ Heretdfdré,_ as methods for the production of
resinous particles, those resorting to mechanical
pulverlzatlon, to suspension polymerlzatlon, and to emulsion
polymerization have been known to . the art. 0f these
methods, that _wh;ch resorts to mechanical pulverization
necessitates a'hhge energy input to pulverize the particles
and require'many c1assification-5téps_t6 enable the resinous’
particles to be produced with a uniform diameter. Since the
minute particles__which are obtained by this method are
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thereto, the method which resorts to suspension

polymerization allows relatively easy pt‘oductior_xj_ of_‘_r'esiifxous

particles of a desired diameter because it comprises

preparing suspended particles of a monomer by mechanical
stirring and subjéeting the suspended monomer particles to
polymerization. It further enjoys such advantages as
obviating the necessity for using a solvent and facilitating

- the reaction control.

. It has been known, however, that the suspension
polymerization entails secondary formation‘__'_in the aqueous
phase of minute particles due to emulsion’ polymerization.
The secondary reaction 1lowers the yield of the main
polymerization and degrades the stability of this

polymerization. Further, since the minute particles formed'

as described above by emulsion polymerization adhere
predominantly to the phase boundary of the 'particles
produced by suspension polymeriiation and cannot easily be
completely removed therefrom , they suffer impairment of the
physical properties of the prodﬁced resinous partiecles.
Particularly when the resinous'particles to be obtained by

Suspension polymerization are required to have such a small

diameter as to be in the approximate range of 0.1 to 500 um,

for example, and since the amount of a dispersion stabilizer
to be added to the aqueous phase for ensuring stabilization:

of the minute suspended particles is large as compared with
that for ordinary suspension polymerization, the amount of

the polymeric monomer dissolved in the aqueous phase at the.

Step of dispersion and the step of polymerization is

increased possibly to the extent of causing the problem of
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a

difectly put to such applications as nentioned above. In con r o,
the method which resorts to suspension polynerization alloms__
rel atively easy production of resinous particles of a desired dianmeter

because it co ri .
m%roé%ctlon of minute particles due to emulsion

polymerization.

: As a means for preventing the suspensiod
poiymerizatioﬁ from causing emulsion polymerization in the
aqﬁeous phase, the addition of an inorganic water-soluble
‘inhibitor to the system has been known to the art.3. For
example, JP-A—55 -83,125 discloses the ‘addition of 0.01 to
10% by weight of a water-soluble inhibitor such as ammonium
thiocyanate or cupric “chloride to water, 'JP-A-60-8,302
discloses the addition of vanadium pentoxide and/or cupric
chloride in combination with a dispersion stabilizer, JP-A-
62-205, 108 discloses the solution in water of not less than
10 ppm, based on the total amount of vinyl monomers, of such
a wéter—soluble inhibitor as sodium nitrite; potaésium
nitrite, or ecupric chloride, JP-A-2-284,905 digeloses'
suspension polymerization effected by the use of a water-
soluble 1nh1b1tor such 'as a nitrite and a polymerlzatlon
initiator formed of an organic peroxide, and JP-A- 3-237 105
discloses suspen31on polymerization effected in a continuous
aqueous phase containing water, a water-miscible organic
solvent, and a water-soluble polymerization 1nh1b1tor such
as sodium nitride or hydroquinone. _

Further, as disclosed in JP-A-61-255,323, the
technique of adding-to an aqueous suspension polymerization
' system a wgter-soluble mercaptan compound for the pfeveﬁtion
of the sympathetic occurrence of emulsion polymerization has
been known to the art. As water-soluble mercaptan
compounds, 2-mercaptoethanol, thioglycolic acid, cysteine,
glutathione, dimereaprol, 1 H?dithiothreitol, dimercapto-
suceinic acid, and 2,3- -dimercapto-1-propanesulfonic acid are
cited in the specification in support of the disclosure.

JP-A-52-102,391 discloses the addition. of about
0.0005 to about 0.02 part by weight of a water-soluble
inhibitor selected from among borohydrides represented by
the following structural formula (I), alkali metallnitrites,
alkaline earth metal nitrites, and ammonium nitrite and
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(wherein X is an alkali metal and 'R, R', and R"
‘independently represent a hydrogen atom, a phenyl group,. an
alkogy group,'or an alkyl group of one to ten carbon atoms).

In the suspension polymerization of a polymerio
monomer having as a main component thereof a (meth)acryl
type monomer, even when an inorganic water-soluble inhibitor
is added to the reaction system, the-efféot of the iphibitor
in preventing the emulsion polymerization is so weak that
the inhibitor must be added in a 1large amount.
Particularly, the -conspicuity of this trend grows in
Proportion as the diameter of minute particles obtained by
the suspension polymerlzatlon decreases. |

When the water-soluble mercaptan compound mentioned
above is used for preventing the sympathetic occurrence of
emulsion polymerization, this meroaptan compound induces
impartation of ‘an offensive odor to the produced resinous

_ particles or the effluent from the polymerlzatlon system.

This offensive odor is not easily removed by washing.

As regards the use of the borohydrlde_as a water-
Soluble inhibitor, this compound itself is difficult to .
handle and, on account of this difficulty, the conditions of
the suspension polymerization dietate'rigid control.

The various applications cited above are p0581b1e
‘outlets for the (meth)acryl type re51nous particles. When
the resinous particles are used for example, as an anti-
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the addition of an inorganic water-soluble inhibitor to the

system has been known to the art. For

blocklng agent for resinous film, the characteristic
propertles whlch the resinous particles are desirably
possess are proxlmlty in the refractive 1ndex to the system
of resin to which the agent is to be added and ideally the
ablllty to withstand heat. ' :

For example, polyolefin film, is used as a packaging
materlal for wrapping various articles of commerce such as
foodstuffs. The film is at a disadvantage in. respect that
when it is  superposed over itself in a .multlpllclty of
layers, the adjoining surfaces of the superposed layers of
film fasten cohesively, - a phenomenon popularly called
"blocking," and seriously impairs the operational efficiency
of the wrapping. As means conventionally adopted for
preventing the polyolefin film from the ,phenomenon' of
blocking and imparting an improved slip property to the
film, a method which comprises uniformly incorporating

minute particles of an inorganic substance such as silica or

tale in the film has become very poiular. For the_ purpose
of imparting sufficiently the anti-blocking property and

8lip property to the polyolefin film by the use of such an

inorganic substance as mentioned above, however, the:
inorganic substance must be incorporated in a large amount
into the film. Further, when the polyolefin film containing
the inorganic substance is stretched, the film is at a

- disadvantage in that voids occur round the peripheries of

the particles of inorganic substance which decreases the
film transparency'and mechanical strength.

' The use of fine powder of polyamide or beads of
condensed resin having a triazine ring instead of the

~ inorganic substance mentioned above has been proposed. A

method which resorts to the use. of the fine powder of
pPolyamide is effective in preventihg' degradation' of
transparency. However, it, has the disadvanﬁage in that
since it requires this fine powder to be used in a large
amount, the fine powder degrades the strength of the film
and boosts the cost of production of the film. A method



exanpl e, JP-A-55-83, 125 discloses the addition of 0.01 to-10% by weight_-of
a wat er-sol ubl e inhibitor such as ammoni umthi ocyanate or qﬂgg'c hl ori de
to“water, JP-A-60-8,302 discloses the addition of vanadiump v Iag
cupric chloride in conmbination with a dispersion stabilizer,ﬂ m
62- 205, 108 di scl oses the solution in water of not |ess than
on"the total amount of vinyl nononers, of é6such a water-soluble inhibitor as
sodiumnitrite, potassiumnitrite, or cupric chloride, JP-A-2-284,905
di scl oses suspension polynmerization effected by .the use of a water- soluble,
i nhi bitor such as a nitrite and a polynerization initiator forned of an
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thioglycolic §€§§139Y§ﬁe%ﬁ%’condensed resin having a triazine ring give '
rise to voids during stretehing and bring about degradation
of the transparency or mechanical strength. Further, at the
time that these resinous particles are incorporated in a
film, the resinous particles decompose dﬁring melting and
kneading of the resin for film unless they have sufficient
heat stabiliﬁy and the product'of.this-deeomposition.emits
an offensive odor and induces <the occurrence of voids
possibly to the extent of polluting the environment and
‘impairing mechanical and optical properties of the produced
- film. Thus,"the resinous particles should desirably have a
further improved heat stability. | "

An object of this invention, therefore, 'is to

_provide resinous particles of improved quality, a method for
the production thereof, and various uses for the resinous
particles. Another object of this invention is to provide
‘resinous particles of excellent physical properties obtained
by the suspension polymerization of a polymeric monomer
 having as a main component thereof a (meth)acryl type
‘monomer and a method for the production thereof. Still
another object of this invention is to provide suspension
polymerized - resinous particles which only sparingly- from
suffer the 'inelusion, therein of minute'.particies
sympathetically by-produced by emulsion polymerization and a
method for the production thereof. Fufthér,'-in the
'suspension polymerization of a“polymeric monomer having as a
main component- thereof a (meth)acryl type monomer,. this
invention has as yet another object thereof the provision of
a method for the production of resinous particles which
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represses the possible occurrence at the phase boundary of

the suspended particles such fine partlcles as.'

sympathetically by-produced by emulsion polymerization and
pbombtes the improvement of stability of polymerization, the
enhancing the yield of production, and the enhancement of
physical propertles of the produced partlcles. A further
object of this invention is to, provxde (meth)acryl type
resinous particles excelling particularly in heat stability,
a method for the production thereof, and uses therefor.

_ The objects described above are accomplished by a
method for the production of resinous particles which is
characterized by subjecting a polymeric monomer having a
main component thereof a (meth)acryl type monomer (4) to
aqueous suspension polymerization in the opresence of a
compound (B) substantially insoluble in water and sparingly-
soluble in the polymeric monomer (A) mentioned above,

- compound (B) having at least one structural unit selected
" from the group consisting of -SH, -S-S-, -CO0H, -NO2, and -

OH. Compound (B) is desired to have two or more structual
units selected from the above mentioned group. The amount

" of the compound (B) to be added is preferably in the range

of 20 to 0.0001% by weight, based on the amount of the
polymeric monomer (A). With respect to the. suspension

.polymérization, it is permitted to incorporate into the

polymerization system any additives such as plasticizer,
polymerization stabilizer, coloring agent, fluorescent
whiting agent, magnetic pdwder, ultraviolet absorbent,
antistatic agent, and flame retardant. _ '

The objects deseribed above are further accomplished
by resinous particles of a (meth)acryl type polymer which
are characterized in that after'uo minutes' heating at 270°C
in the air, the organic component thereof is decomposed at a
ratio of not more than 60% by weight. ' |

The resinous particleés preferably have an average
particle diameter in the range of 0.1 to 500 m. The
resinous particles, in the state not incorporating therein a
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H  [err] (wherein X is an alkali mgtal and R, R, and Fhsﬂnd
represent a hydrogen atom a phenyl group, an al koxy group,

group of one to ten carbon atons). In the suspension ,I "
of a polymeric nmononmer having as -a main conponent t hereof a (ne acr

type nonomer, ‘even when an inorgani ¢ water,-sol uble inhibitor is added to
the reaction system the effect of the infiibitor in preventing the emulsion
pol ymeri zation is so weak that the inhibitor nmust be added in a Iarge

amount. Particularly, the conspicuity of this trend grows in
coloring agent, may éxhibit a refractive index in the

approximate range of 1.45 to 1.55. The resinous particles,
depending on their intended use to be selected, may assume
the state incorporating therein various additives such as.
selected from among those cited above. |
This invention is further directed to a polyolefin

type polymer composition comprising the resinous particles
mentioned above and'a'polyolefinic resin. The.proportion of
the resinous particles to the -polyolefinie resin is
preferably in the approximate range of 0.001 to 40% by
weight. ‘ : _ '
This invention is also directed to a polyolefin type

polymer film formed by incorporating the resinous particles

mentioned above into a polyolefinic resin sheet. . The
. proportion of resinous particles to polyolefin is preferably

in the approximate renge of 0.001 to 5% by weight.

. This invention further is directed to a cosmetic
article formed by having the resinous particles mentloned'
above 1neorporated as a filler. '

Further, this invention is dlreoted to a coating
composition formed by incorporating the resinous particles
mentioned above in a binder. | "

‘This invention, by effecting the aqueous suspension
polymerization of the polymeric monomer (A) heving as a main
component thereof, a (meth)acryl ~ type monomer in the
presence of a compound (B) having the above mentioned
specific structual unit and being substantialiy insoluble in
water and sparingly soluble in the polymeric monomer (1), -
ean repress the possible sympaﬁhetic occurrence of emulsion
polymerization of part of the polymeric monomer (A) which is
dissolved in the aqueous phase and promote enhancement of
the stability of polymerization, the yield of production, .
and the physical properties, especially heat stability and
uniformity * of the- particle diameters, of the produced

_ particles. '
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particles au%mmbdibOr @e%mmerlaatmpmntln the aqueous suspension_
polymerlzatlon of a polymeric monomer having as a maln
component thereof a (meth)acryl type monomer with attentlon o
focussed on the fact that this emulsion polymerlzatlon takes
place predominantly on the phase boundary of the'suspended
particles. As a result, we have acquired a knowledge: that
when the compound (B) which has the aforementioned specifie
structuai unit and which is substantially insoluble in water
and sparingly soluble in the polymeric monomer mentioned
above 1is used, this compound (B) can be 'effieiently
distributed on the phase boun@ary.of the suspended particles
in the aqueous polymerization and can effectively repress
-the emulsion polymerization which would otherwise occur on
the phase boundary of the suspended particles. "

It has also been found that the resinous partlcles
of (meth)aeryl ‘type polymer which are obtained by the
suspension polymem.zatlon carried out in the presence of
this compound (B) ‘preeminently excels in heat stability as
compared with the .conventional resinous particles. _The
precise reason for this good result remains yet to be
determined. We did not anticipate that the compound (B)
would have an effect other than the effect of repressing the
emulsion polymerization at the phase boundary of the
suspended monomer particles. It was beyond our expectation

- for compound“(B) to have the effect Of';mprOVing-the heat
stability of the suspension polymerized resinous particles | '

Now, this invention will be descrlbed in detail '
below with reference to embodiments thereof. _

_ The polymeric monomer (A) to be used in this.
invention has as a main component thereof a (meth)acryl type
monomer. To be more specific, it preferably cohtains 50 to
100% by weight, more preferably 60 to 100% by weight, of the
(meth)acryl type monomer therein. If the ﬁroportion of
(meth)acryl type monomer to polymeric monomeﬁ (a) is
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value of the polymerlc monomer (A) should be not more than
9.0. | o | |

The (meth)acryl type monomers which are effectively
usable herein include, for example, acrylic acid, acrylic
esters such as methyl acrylate, -ethyl acrylate, n-butyl
acrylate, isobutyl acry;ate; dodecyl - acrylate, stearyl.
acrylate, 2-ethylhexyl acrylate, tetrahydrofufuryl acrylate,
methacrylic acid, methyl methacrylate, ethyl methacrylate,
propyl methacrylate, n-butyl mgthacrylate; isobutyl
methacrylate, n-octyl methécfylate, dodecyl methacrylate, 2-
ethyl-hexyl methacrylaté, and stearyl methacrylate. of
course, these are not exclusive examples. It is also
permissible to use two or more of these (meth)acryl type
monomers in a combined state. : ' .

For the purpose of obtaining resinous partlcles
having an lntqrmolecular cross-linked structure, it is
allowable to copolymerize a (meth)acryl type monomer having
a plurallty of polymerle double bond groups in the molecular
unit thereof with thé aforementioned: (meth)acryl type
monomer. The cross-linking (meth)aeryl type monomers which
answer the . description given above -include, for example,
trimethylol propane triacrylate, ethylene glycol
dimethacrylate, diethylene 'glycol’ dimethacrylate,
triethylene glycol dimethacrylate, .- decaethylene glycol
dimethacrylate, pentadecaethylene - glycol dlmethacrylate,
pentacontahectaethylene glycol d1methacrylate,_ 1,3-butylene
dimethacrylate, allyl methacrylate, trlmethylol propane
trimethacrylate, pentaerythritol' tetramethacrylate, and
diethylene glycol dimethacrylate. It is allowable to use a
Plurality of these (meth)acryl type monomers in a combined
state. It is permissible to use in the copolymerization as
a8 cross-linking agent an aromatic divinyl compound such as
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the cost of diugﬁi,orbpf thee bea®tiveA pEIfts dlsclosed in° JP-B-57-
- 56,507, JP-A-59-221,304, JP-A-59-221,305, JP-A-5 9-221,306,
and JP-A-59,221,307 in amounts not large enough to disrupt
the specific proportion of the (meth)acryl type monomer in
the polymeric monomer (A) mentioned-above.

The other monomer which niay be contained in the
polymeric monomer (A) used in this invention is only
required 'to be capable of copolymerizing with the
(meth)acryl type monomer mentioned _above{  The monomers
which .are thus usable effectively herein include, for
example, styrene type monomers such as styrene, o-methyl
styrene, m-methyl styrene, p-methyi styrene, - a-methyl
styrene, p-methoxy etyrene, p-tert-butyl styrene, 'p-phenyl
styrene, o-chloro styrene, m-chloro styrene, and phchloro
styrene, and ethylene, propylene, butylene, vinyl chlorlde,
vinyl acetate, acrylonltrlle, acryl amide, methacryl amide,
and N-vinyl pyrrolldone. :

The method of this invention for the productlon of
resinous particles, in the aqueous suspension polymerization
of the polymeric monomer (A) of the kind described above,
requires the addition to the suspension polymerization_
system of compound (B) which is substantially insoluble ‘in
water and sparingly soluble in the polymer-lc monomer (1)
mentioned above. _ _ _ _ ' _

Since the compound (B) used as described above in
this invention is substantially 1nsolub1e in water and
Sparingly soluble in the polymeric monomer (A), the compound
(B) in the suspension polymerlzatlon system 1s forced, by
the action of a dispersion stabilizer such as a surfactant
which is added to the suspension polymerization system as
described specifically hereinbelow to be present at the
Phase boundary of the suspended particles and thereby



6 which relies on: the use of beads of condensed resin havi ng a triazime— ..
ring is.unable to adequately prevent the inpairment of transpaﬂhmsaéett)ﬁgge &

of the difference in refractive index between the polyol efin an o e‘aced
condensed resin having a triazine ring. It is further at a dis My

that the unaltered volatile substances such as formalin which pe

t he” condensed resin havi ng a triazine ringdive rise to voids during

stretching and bring about degradation of the transparency or nechani cal
strength. Further, at the time that these resinous particles are

I ncor por at ed 'Jb@oﬁxb'lrﬂsﬁ heerﬁségelﬁ,eoar,téﬁhgsssc&e&@rrpg% dHe ngem&hggngnand

kneadi ng of the resin for filmunless th ave sufficient héaatthstablhl | ty
and the producRolyPerizatdQBoniBirh; d'fP‘@rﬁt?the"mse occur a e

boundary of the suspended particles. If the SOlubllltY of
compound (B) in water is unduly high, the compound (B)
during_the suspension polymerization is forced to pass .into
the aquedus phase lying contiguously to the phase boundary
and consequently is unable to affect the emulsion
polymerization. If the solubility of compound (B) in '‘the
polymeric monomer (A) is unduly high, it is liable to induce
‘chain transfer in the suspended particles (monomer) . and
prevent the degree of polymerization of the produced
resinous particles from increasing. B

The solubility of the compound (B) in water, under
the conditions of 25°C £ 5°C and 760 Torrs, is preferably in
the approximate range of 0 to 1% by welght, more’ preferably _
0 to 0.1% by weight. The solubility of the compound (B) in
the polymeric monomer (A), under the conditions of 25°C *
5°C and 760 Torrs, is preferaﬁi& in the approximately range
of 0 to 50% by weight, more preferably 0. 01 to 20% by
weight, and most preferably 0.01 to 10% by weight.

The compound (B) which satisfies the condltlons
regarding the solubility in water and in the polymeric
monomer (A) deseribed above has at least one structural unit
selected from the group consisting of -SH, -S-S-, -COOH, -
NO2, and -OH. )

As concrete examples of the compound hav1ng -SH
group(s), thiocresol, thiophenol, methyl thloglycqlate,-
ethyl thioglycolate, butyl thioglycolate, 2-ethylhexyl
thioglycolate, trimethylol propane trithioglycolate, xylene
dithiol, and 2-mercaptonaphthalene are cited. AS concrete
examples of the compound having -S-S- group(s), diallyl
disulfide and dioctyl dithiopropionate are cited. As
concrete examples of the compound having -COOH group(s),
cinnamic -acid, ‘benzoic acid, -chlorobenzqu"acid, phthalic
acid; and isophthalic acid are cited. As concrete examples_
of the compound having -NOz group(s), 'hitrobenzene}_



an of fensive odor and induces the occurrence of voids possibiy- tU‘the
extent of polluting the environnent and i mpai ring nechanlqﬁ SRRSO laced
properties of the-produced film Thus, the resinous partl

desirably have a further inproved heat stability. ‘ﬂﬂ E u
concerned with a technique -for accelerating the polymerisat or
enabllng relatively | ow tenperature polydérlsatlon I n the pol ynerisation of
(meth)acrylic esters. This reference is therefore concerned with

pol ymeri sation initiator systems. The nmethacrylic esters are polynerlsed

under condi tigns.é BoWidie an Q{EE‘P'o%qPPérﬁé' de,p f‘tPShtaﬂVhamé‘@ehaWzﬂﬂda

speC|f|c structure and at henol In order to afhle hg
obj ect in USHA E?ﬁﬂSéB“eth%rSrgﬁhFEdperoxﬂ%kaQ%%&rFHE t 8¥8PRI§SanPhe GPE -
essential corpapenhd. hav1ng -Jﬁ%ﬁp%ﬁﬁﬂ%ﬂ% amiaeneeesell, wahibna maphoHolor

the production of t acr re5|ns havi n ear | |ty In.
this case, crggﬁgbunﬁx c?%ﬁpefr(ﬁﬁW? Fbgg%ﬁhﬁghék|ni§€?gggfg 3-
th|oxyIenolsamxkﬂhaohamuwmls nynhmﬂthoqalamﬂﬁxwléhomﬂ%m@hrﬁﬂ¢®ﬁ,

system of a qugygﬁ§@pgﬁumggwg met hagiyl 1eneThe1 B0 bk ¢ -
conpounds for addition al ave a sing Ie fu t|on I %
naphthalene, 2, -dloxy-naphthalene, ~dime hyl phenol, and

naphthol are élted.

Further, the compound (B) to be wused in this
invention proves to be particularly preferred when it has
two or more structural units selected from the group
consisting of -SH, -S-S-, =COOH, -NO2, and -OH. As concrete
examples of the compound answering this description,
salieylic acid, thiosalieylic acid, dithiosalieylic aecid,
nitrobenzoic &dcid, 3,4-dinitrobenzoic acid} and nitrophenol
are-cited. '. S

In the aqueous suspension. polymerization
contemplated by this 1nvention, although the amount of the
compound (B) to be added is affected as by, for example, the
type of compound (B) wused and the comp081t10n of the
polymeric monomer (A), it is in the approximate range of 20
to 0.0001% by weight, preferably 10 to O¢OQ1%-by weight, and
more. preferably 5 to 0.01% by weight, based on the amount of
the polymeric monomer (A) mentioned above. ' If the amount of
compound (B) to be added is less than 0.0001% by weight, the
effect of this agent in inhibiting emulsion polymerization
is too small to prevent the occurrence of minUte-particles.
Conversely, if the amount exceeds 20% by weight, this agent
is liable to induce chain transfer within the suspended
particles (monomer) and prevent the degree of polymerization
of the produced resinous particles from increasing. _

The method for adding this compouﬂh (B) to the
copolymerization system is not particularly specxfled. ‘For
example, a method which comprises adding the compound (B)

" into the polymeric monomer (A), a method which compriSes
adding the compound (B) to the aqueous phase, and the method



7 An obj ect of this i nvention, therefore,. iss-to provide resinous
particles of inproved quality, a nmethod for the roductlon the eq

various uses for the resinous particles. Anothéeis ? |nvent|on
is to provide resinous particles of excellent phy s obt ai ned
by the suspension polynerlzatlon of a polyneric s a main

cofrponent thereof a (neth)acryl type non r and a nethod for t he

production thereof. Still another object of this invention is to provide

suspensi on _ o '
which comprises dissolving the compound (3) ih' a solvent
such as methanol and dispersing the resultant 'solution in
‘the aqueous phase, are available. ' o

The method of this invention for the production of
resinous particles resides in subjecting the poiymeric
monomer (A) having as a main component such a .(meth)acrylate
type monomer as described above to aqueous suspension
polymerization in the presence of the compound (B) as
described above. The polymerization temperature suitably is
in the approximate range of 10° to 90°C, preferably 30° to
80°C. This suspension polymerization is preferably carried
out either after regulation of diameter of the suspended
particles of polymeric monomer (A) has been completed or
while the ,regulatibn is in process. 'Preferably, it is
carried out after regulation of the particle diametef. This
regulation of the particle diameter is effected by
dispersing'the'prescribed reactant componeqts in an aqueous
medium and stirring the resultant'suspension usingéﬁl T.K.
homomixer. It may otherwise be ‘effected by passing the
reactant components once to several times through such a
high~-speed stirring device such as a 1line mixer (Ebara
Milder of Ebara Mgf. Co. Ltd. for example). |
The suspension polymerization system may incofporate

therein a dispersion stabilizer with a view to stabilizing
the ‘suspended particles. The dispersion stabilizers which
'are effectivgly used herein include, for  example, water-
soluble macromolecular compounds such as polyvinyl alcohol,
gelatin, tragacanth, starch, methyl 'céllulosé,_ carboxy
methyl cellulose, hydroxy ethyl cellulose, sodium
polyacrylate, and sodium polymethacrylate, anionic
surfactants, cationic surfactants, ampholytic surfactants,
nonionic surfactants, and alginates, zein, casein, barium
sulfate, calcium sulfate, barium carbonate, magnesium
carbonate, calcium phosphate, tale, clay, diatomaceous
earth, bentonite, titanium hydroxide,_thorium_hydroxide, and
powdered metal oxides.



pol ymeri zed resinous particles which only sparingly-suffer from the

inclusion therein of mnute particles sy a% etlc II by pr oduced by
entll si on polynerlzatlon and a nmethod for her eof .
Further, in the suspension polynerlzatlon of noner havi ng

as_a main conponent thereof a (neth)acryl typ |nvention has
as-yet anot her object thereof the provi sign of a nethod for t he production
of resinous particles which represses the possi bl e occurrence at the phase
‘boundary of the suspended particles such fine particles-as synpathetically
by- produced by enul si on pol ynmeri zation and pronDtes t he i nmprovenent of

stability of polyneri,zation, the enhan £ o} i a t he
enhancenent of phy5|é§It§Fo qq&?(ﬁu ﬁ?ggb parélgg Suéh g?hrfﬁg
obj ect of thezappkent isodiisn t olpabei dmd( rmﬂa)wmw $3¥e P sﬂﬁﬁf-é?r]oap@lcl es

excel |ing paptigyl 3§dl)f‘a't"éshe§$cl§t a*s' 'é&dYuuma YRIQd Srrathe a&wdﬂﬁhbﬁﬂum
t hereof, and_uses_therefo %%}o ongsaspect of

th
i nvention, tR&PEYLs %H’Hﬁfc%d élr'fé’t]hoaePBF“t 1508a5ESi I ASsi ﬁBchyl
particles whbehzearrpsu$esnauapendlmgla Rapytralenbl esnbfiomete$ ) abkane

e e s RELY B A TR R MY S " Bk bbb,
condensetes. of naphtalene sulfonic acid with formalin,
polyoxyethylene alkylphenylether 'sulfates, and
polydxyethy;ene alkyl sulfates are cited. The nonionic
surfactant includes polyoxyethylene alkyl ethers,
polyoxyethylene alkylphenyl ethers, polyoxyethylene fatty
esters, sorbitan fatty esters, polyoxysorbitan fatty esters,

polyoxyethylene alkylamines,: glycerol fatty esters,
oxyethylene - oxypropylene block polymers. The cationic
surfactant includes, for example, alkylamine salts such as
lauryl amine acetate and stearyl amine acetetes, and
gquaternary ammonium salts such as lauryl trimethylammonium
chloride, for example. The ampholytic surfactant includes
lauryl dimetyl amine oxide. ' '

The dispersion stabilizer must be used with the
composition thereof and the amount of use.thereof-suitably
adjusted so that the produced resinous particles will
acquire a prescribed diameter in the rénge of 0.1 to 500 um,
desirably 0.5 to 100 zm. Specifically, the amount of the
dispersion stabilizer used-is in the range of 0.01 to 29% by
welght, preferably 0.1 to 10% by weight, based on the amount
of the polymeric monomer (A).

As the polymerization initiator to be used for the
polymerization in this invention, any of the oil-soluble
peroxide type and azo type initiators which are generally
.used for suspension polymerization can be -adopted. The
initiators which are effectively used herein 'include,- for
example, peroxide type initiators such as benzoyl peroxide,
lauroyl peroxide, octanoyl'_peroxide, benzoyl
drthochloroperoxide, benzoyl orthomethoxyperoxide,
methylethyl ketone peroxide, diisopropyl peroxy dicaﬁbonate,



stabiliser, and in which: the pol ymerisable nonomer (A) has as a mai n
conponent thereof a (meth)acryl type nonomer; the coifpound (B) has two or
nore struct'ural units selected from -SH, -S—S - mﬂﬁhﬁkank$hanand

-OH, and is substantially |nsoluble i n water and le in _
t he 8 polyner (A); and
thé amount of the compound (B) to be added6is in the 0 0.0001%

by wei ght, based on the ampbunt of the pol ynerisabl e nononmer (A).
Wth respect to the suspension polynerization, it is

cumene hydroperoxide, cyclohexanone peroxide; t=-butyl
hydroperoxide, .and «iiisopropyl benzene hydro-peroxide, and
‘azo type initiators such as 2,2'-azo-~bis-isobutyronitrile,
2,2'-azo-bis(2,4-dimethyl valeronitrile), 2,2'-azo-bis-(2,3-
dimethyl butyronitrile), 2,2'-azo-bis(2-dimethyl
butyronitrile), 2,2'-azo-bis(2,3,3-trimethyl butyronitrile),
2,2'-azo-bis(2-isopropyl butyronitrile),” 1,1'-azo-
bis{cyclohexane-1-carbonitrile), 2,2'4azo-bis(4-méthoxy-2,4-
dimethyl valeronitrile), 2-(carbamoyl-azo) . isobutyronitrile,
4,4'-azo-bis(4-cyanovaleric acid), and dimethyl-2,2'-azo-
bis-isobutyrate. The polymerization initiator is preferably
used in an amount in the range of 0.01 to 20% by weight,
more preferably 0.1 to 10% by weight, based on the amount of
the polymeric monomer (A4). ' '

i ' In preparation for the suspen31on polymerlzatlon,
the polymerlc monomer (A) or the aqueous phase, when
necessary, may ‘have such a coloring agent as a pigment or
dye or other additive incorporated therein or.added‘éhereto;

The pigments which are usable effectively used
herein include, for example, inoréanic pigments such as
-white lead, minium, chrome yellow, carbon black,
ultramarine, zind . oxide, cobalt oxide, titanium dioxide,
iron oxide, silica, titanium yellow, and titanium black and
organic pigments such as isoindolinbne, . quinacridone,
dioxane violet, phthalocyanine blue, perinone pigment,
bperylene pigment, insoluble azo 'pigments; ~soluble azo
Pigments, and dye lake. | : .

The dyes which are effectively used herein include,
for example, nitroso dye, nitro dye, azo dye, stilbene azo
dye, diphenyl methane dye, triphenyl methane dye, xanthene
dye, acridine dye, quinoline dye, methine dye, polymethine
dye, thiazole dye, indamine dye, indophenol dye, azine dye,
OXazine ‘dye, thiazine dye, and sulfide dye.

The other additives which are effeétively used

1nclude, for exapmle, plasticizer,  polymerization
Stablllzer

herein

fluorescent whiting agent, magnetic -powder,



permitted to incorporate into the polynerization system any additives such
as plasticizer, polynerization stabilizer, colori'ng agent, f | uor escent

whi'ti ng agent magneti ¢ powder, ul'traviol et ab gbﬁgﬂkwaahmslamdc agent,

and flame retardant. The objects of the also be
accnplished by resinous particles of a (rret h)acr “@ r whi ch are
characterized in that after 40 m'nutes' ing - I'n the air,

t he organi c conponent thereof is deconpos at aratio of,not nmore than 60%
by wei ght . The resinous particles preferably have an average
particle dianmeter in the range of 0.1 to 500 [err]. ‘The .resi nous .
particles, mheglmehdﬂuxymorabbngubnxﬁcnmhngsagenb ragyerexii-behda flame
refractive index, in t ra { The u particles
depending on r?ﬁ%Y? |nTen éﬁ1ﬁébeq¥3%icte Q 8%%?2?§ %39 % i) $e

addi tives suchuaedsehéctQQHQRWﬁ&nDﬁgenﬁosélébﬁéd gmﬁgpendently Tmns in

| nvention is f%ﬁ,@?ﬁaéwr?qsmqt&&rp@owﬁw nagwe pol ymer conposition
conprising the reS|nous artlcles nment i oned ahove .and oIeflnlc resin.

The proportion of the 1P®esitRM 1ar 3&8ds 2p8 QHher p&F@éP ¥eniRentaned
i's preferably baobéemagn@awﬁ Bed1gli ved0% unfeicghttreatment by svarious

method for the purpose of having the dispersibility thereof
in the polymeric monomer (A4) lmproved. The methods which
are effectively used for the surface treatment include, for
example, a method which effects the treatment with a long-
chain hydrocarbon such as stearie acid or oleic acid, a
method which effects the treatment with a polymeric monomer
having a polar group such as an aerylic acid or a
methacrylic acid, a method which effects the treatment with
a polyhydric alcohol such as a trimethylol propane, a method
which effects the treatment with an amine such as triethanol
amine, a method which effects the treatment with various
coupling agent, anq a method which comprises eauéing the
coloring agent or other additive to react at a temperature
~in the range of 20° to 350°C with a polymer having a reactive
group such as aziridine group, oxazoline group, N-
hydroxyalkylamide group, epoxy. gfoup, thioepoxy group,
isocyanate 'group,‘ vinyl group, _siliéon ‘type hydrolyzing
group, or amino group which can react with the functional
Broup on the surface of the coloring agent or other additive
mentioned above thereby graftlnv the polymer on the surface
of the coloring agent or other additive.

The resinous particles which are 'obtained' by the
method of production of this invention performed as
described above avoid by- productlon of mlnute particles due
to sympathetic emulsion polymerization and have an extremely
Darrow particle diameter distribution having an average
diameter ip the approximate range. “of 0.1 to 500 pm,
preferably 0.5 to 100 um, and more preferably 0.5 to 30 um
because the eémulsion polymerization which otherwise occurs
Sympathe-t_lcally_ at the phase boundary of the suspended
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This invention is also directed to a polyolefin type polyner_ijnyfopﬁpd_by””“'
I ncorporating.the resinous particles nentioned above into a
polydlefinic resin sheet. = The proportion of resinous péahisiShéeeHastBaen Replaced

polyolefin-is preferably in the range of 0.001 to 5% by wei gh
‘This invention further is directed to a cggnetic article for
' | er.

t he resinous particles mentioned above inCorporated as a fil
9 _

particles and the aqueous phase during the Suspension
polymerization is repressed by the action of the radical
sequestrate (B) mentioned above. Further, the resinous
particles which are obtained by the method of production of
thislinveﬁtion acquire very high heat stability. Typically,
this heat stability is such that the ratio of decomposition
of the resinous particles caused after 40 minutes'_standing
at 270°C in the air is not more than 60% by weight,
preferably pot_more.than 404 by weight, and more preferably
not more than 30% by weight. | ' -
The ratio of the decomposition of the organic
component attained as a consequence of standing at thé
prescribed temperature as stated herein is the magnitudé to
be obtained by heating a giveﬁ sample at a heating rate of
llO‘{C/mingte from room temperature to 200°C, then continuing
this heating at a gradually decreased heating rateso
adjusted that the time required for the temperature to rise
from room temperature to 270°C totals 20 minutes, allowing
the sample which has reached 270°C to stand at that
temperatpre for 40 minutes, and weighing the sampie at the
end of the standing thereby finding the decrease in the
weight of the sample by héating. - The sample size of
resinous particles for the test is about 20 mg and the test
‘is carried out under the condition of supplying clear air to
the site of the test at a rate of about 40 ml/min. The term
"organic component" as used herein refers exclusively to the
Polymer component originating in the polymeric monomer and
does not c_ontémplate the organic coloring agent' and other
components which are optionally added to 'the resinous
Particles, - o
Since the resinous particles obtained by the method
°f production of this invention or the liquid having such
Tesinous particles suspended therein can be ideally used in
;Z:ious applications because the resinous particles excel in
Stability and have outstanding properties such as a



Further, this invention is directed to a coating conposition faorned. by
I ncarporating the resinous particles nentioned above as a binder.

pol ymeri c nmononmer (A) having as a main conponent thereof, a (

t ype nononer

This invention, by effecting the agueous suspensi on pol yneri vd tﬁrcdnd{eilaced
n

in the presence of a conpound
specific structual unit and being subst ant i |y insoluble in water

(B) having the abo

i

sparingly soluble in the polyneric nmononer (A), can repress the possible.
synpat heti c occurrence of emul sion polynerization of part of the polyneric

nmononer (A) which is dissolved in the agqueous phase and pronote enhancenent

of the stabilitvyergf paryderiRaiignie t Heiamesrd of I Hrodittiosh, adnddeneribed
physi cal properfi.ge. especially heat stability and unifornmity of the

icle di , of th d d.,particl.es. : | Dy
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£ ohy! 'bﬁrg?tentllbﬂ A e 4% Eeséactgthﬁ _tﬁ' Por

(meth)acryl ty & nonoier wi t

focussed on t IS

emul si on pol ynpoilyaipbhniarkiins.

The polyolefin type polymer composition contemplated
by this invention is a product obtained by incorporating the
resinous partic¢les mentioned above  in a polyolefin. This
polyolefin type polymer composition per se can be used for
obtaining a polyolefin type polymer film by forming in the
shape of a film the composition Alternatively, the polymer
cohpoSition may be used in a diluted form with an additional
polyolef;n.' The polyolefin type polymer film contemplated
by this invention is a product obtained by incorporating the
aforementioned . resinous particles in a polyolefin. . The
polyolefin type polymer film which is produced by
incorporéting .the resinous particles therein as .desecribed
above is outstanding in some properties such as anti-
blocking property, slip property, transparency, and
mechanical strength. ”

When the aforementioned resinous particles are
incorporated in the polyolefin, since the resinous particles
have a suffieiéntly high heat stability as described above,
the possibility that the component forming - the resinous
bParticles will decompose with the evolution ¢f'a'volatile
Component while the resinous particles are being me;ted and
kneaded during the formation of film and that the volatile

'°°mponent will give rise to voids, the possibility that the
‘Produced film will consequently suffer from degradation of

CPtical and mechanical properties thereof, and the
Possibility that the offensive odor emanating from the
Volatile component will cause environmental pollution are
all nj1,. _ _
o The resinous particles contemplated by this
anention, while in a state not incorporating thérein a

[



pl ace predon1nant|y on the phase boundary of . the suspended particles. As a
result, it has been appreciated that when the acé@,hlch has the
af or ement i oned specific structual unit and wHt t ” lally
insoluble in water and sparingly soluble in th oner nenti oned
above is used, this conpound (B) can be eff|C| ed on the
phase boundary of the suspended particles in the aqueous polynerization and

can effectively repress the emnul sion pol ygeri zati on which woul d ot herw se
occur on the phase boundary-of the suspended parti cl es. It has al so

been’ f ound t@gao{gﬁgrsgéneuse% ul%' & Ao ldRRAG o Y oqulym%@hb@h

are obtai ned end ioncarrie esence
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refractive index of the polyolefin.. Therefore, when the
resinous particles of this invention are used as an anti-
blocklng agent in the polyolefin, there is no possibility of
degrading the transparency of the produced fllm.' Generally,
when the resinous particles have incorporated therein a
certain additive for the purpose of improving the heat
stability, there is a strong possibility of causing their
refractive index to deviate from the range specified above.
The resinous particles conforming to this invention have no
use for such an additive as mentioned above and,'therefore,
have a desirable refractive index. In order for the
resinous particles to be effectively incorporated as an
anti-blocking agent in the polyolefin, they preferably have
a refractive index in the range of 1.47 to " 1.53, more
preferably 1.48 to.1.52. a '

The re31nous particles of thls invention, for the
purpose of serving effectively as an anti-blocking agent,
preferably have a cross-linked structure and exhibit
relatively low hardness of not more than 5H, preferably not
more than U4H, in terms of pencil hardness so that the film
produced using the resinous particles will produce ideal
resistance to scratching. .

The amount of resinous particles to be incorporated
in the polyolefin type polymer composition of this invention
is suitably in the approximate range of 0.001 to 40% by
weight, preferably 0.005 to 35% by weight, based on the
amount of the polyolefin. The amount. of -the resinous
particles to be incorporated in the aforementioned
polyolefin type polymer film is sultably in the approximate
range of 0.001 to 5% by weight, preferably 0.005 to 3% by
weight, and more preferably 0.01 to 2% by weight, based on
the amount of the polyolefin. The polyolefin type polymer
film of this invention is able to acquire ideal anti-
blocking properies and slip properties by the incorporation



10 compared with the conventional resinous particfes. The precise
reason for "this good result rermains yet to be determ.ned.. We did .
not anticipate that the conmpound (B) woul d have an effect other than the

effect -of repressing the emulsion polymerization at thé p e“ laced
of the suspended nononer particles. 1t was beyond our expect 7
conpound (‘B) to have the effect of inproving the heat stabilit

suspensi on pol yrmeri zed resinous particles.2; Now, this |nvent|on\MI

be described in detail below with reference to enbodi nents thereof.

‘The polyneric nmonomer (A) to be used in this invention has as a main.
conponent thereof a To be nore speC|f|c
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descri bed herewabghbM/ébﬁ psoduced film does not ea511y acquire as high
anti-blocking properties or slip propertles as expected.
Conversely, "if this amount exceeds 5% by weight, the
produced film suffers from a degradation of strength.

In order for the resinous particles of this
invention to be effectively used as an anti-blocking agent
as described above, they'are_preferably to have an average
particle diameter in the range of 0.1 to 30 gm, more
preferably 0.3 to 25 um, and most preferably 0.5 to 20 um.
If the average particle diameter.is less than 0.1 ym, sSince
the effeect of the resinous particles in regard to improving
the dnti-blocking property and the slip property of the
produced film is insufficient, the resinous partieles must
be uséd in an amount which is possibly so large as to impair
the xmechanical property of the film. Converselﬁ, if the
average partlcle diameter exceeds 30 wm, the produced film
is llable to shed the resinous particles possibly to the

- extent of degrading the mechanical strength of the film,
' The polyolefins which are effectively ueed in the
production of the .polyolefin type polymer composition and
the polyolefin type polymer film both contempleted by this
invention- -include, for example, homopolymers, random
copolymers, and block copolymers of such  «-olefins as
ethylene, propylene and butylene, and mixtures thereof.
| Among other polyolefin type polymers cited above, polymers
%:haVing as a main component thereof ethylene and/or propylene
ilare preferably used. It is permissible for the polyolefin

étYPe polymer composition or the polyolefin type polymer film

‘of this invention to incorporate therein various additives
?n amounts not large enough to produce any adverse influence
On. the effect of the incorporation of the resinous

.Particles. The additives which are effectively used herein

~incluge, for example, various stabilizers such as



expectéd to be small. Therefore, it is preferable that the SP (solution .
paraneter) value of the polyneric nononer (A) should be not .nore than 9.0.

The (meth)acryl type nonomers which are effectively. usable h Bepdaced
for exanple, acrylic acid, acrylic esters such as nethyl aci iu I
acrylate, n-butyl acrylate, 1isobutyl acrylate, dodecyl |
"stearyl- acrylate, 2-ethyl hexyl acrylate, tetrahydrofufuryl acrylate,
met hacrylic acid, nethyl nethacrylate, efhyl nmethacryl ate, propyl

met hacryl ate, n-butyl nethacrylate, isobutyl nethacrylate, n-octyl

Stearyl et HRRUTAANE R L olida T alRio 2baPEbeRGe  BRAPYe VRt AR h cs.
It is also pethseatite agenise odooingorageht | heswd ( nistdrgaciyl fypeer.
parti el os haviha an | e eraniongl, ane i BipbEMEUERIRE, Mle OB RL A TRR "
to copol yneriz@d it ieraudngonpanateshoner havi ng '

: : The dispersion of the resinous particles in a
polyolefin can be attained by the use of any of the well-
known mixing devices such as, for -.example, a ribbon blender,
a Banbury mixer, a shper mixer, and an extruder. As means
for adjusting the content of such resinous particles in the

. polyolefin type polymer film, a method which cpmpbises
preparing a.master batch containing the resinous particles
in a high concentration by the technique described above,
diluting this master batch with an additional polyolefinic
resin, and forming the product of dilution in the shape of
film proves to be preferred in the sense that the resinous
particles are dispersed very uniformly. _ .

The polyblefin type polymer film of this invention
can be obpainedﬁby any of various well-known methods such
as, for example, inflation molding, calender molding, and T-
die molding methods. It can be produced in the form of a
single-iéyer film, wuniform in composition throughout the
entire volume thereof or a laminate film having films of
identical or non-identical types superposed. As a means for
obtaining a laminate film, a method which comprises forming
component films independently of each other and then:
superposing these component films by the dry laminating
technique or the heat laminating technique, a method which
comprises preparatorily forming a film and then extrusion
laminating the resin onto the film, and a method which
comprises simultaneously forming a laminate film b& the
multi-layer coextrusion technique may be citedas examples.

The film which has been obtained by such a method as
cited above can be subjected further to a stretching
treatment to give rise to a stretched polyolefinic film. At
least one surface of the polyolefin type polymer film, when
necessary, may be subjected to a corona discharge treatment.



a plurafity of polyneric double bond groups in the nol ecul ar unit thereof
with the aforenentioned (nmeth)acryl type nonomer. The cross I i nki ng
(rmeth)acryl type nononmers which answer the desﬂn ﬂﬂﬂi laggdove i ncl ude,
for .exanple, trimethylol propane triacrylate,
di net hacryl ate, diethyl ene gl ycol dlnethacrylat gl yco

di met hacryl ate, decaet hyl ene gl ycol di net2Bacry Iate penta ecaet hyl ene

gl ycol di nethacryl ate, pentacontahectaethylene gl ycol dinmethacryl ate,

1, 3-butyl ene di nethacryl ate, allyl methacrylate, trimethylol propane

tri net hacr yratecopenaaeiiychairgel twwta;@attha@@,xkaw ‘efighel £t ityé enplgl yso!

type. monoweriehy bFeb8rered Sfar ol By “Fafyitidking  SrbBEES, [ EFhe SELY'
copol ynmeri zarpparsy. '

Regarding another embodiment, the resinous particles

of this invention, particuiarly those of the type containing

titanium dioxide or . an ultraviolet absorbent, are used

favorably for cosmetic articles because they exhibit ideal
ultraviolet absorbing property and weatherability. As
concrete examples of the cosmetic-articles, foundations such
as powder foundation, creamy foundation, O0/W or W/0O type
milky foundation, and O/W or W/0 type oil cake foundation,
creamy and milky lotions such as 0/W or W/0 type cream and
O/W or W/0 -type milky 1lotion, suspension type cosmetics
having particles dispersed in water, aqueous alcohol, and
oil, and 1lip cream, anti-sunburn oil, cheek rouge, eye
shadow, and mascara may be cited.

The cosmetlc articles contemplated by thls invention
are 'obtalned by m1x1ng th resinous particles mentioned
above with conventional cosmetic grade bases in the manner
common in the art. The cosmetic grade bases 'which are
favorabiy _uéed for this purpose include, for example,
silicone o0ils such as dimethyl polysiloxane, methyl
polysiloxane, dimethyl 'cyclopolysiloxane, and methyl

~ hydrogen polysiloxane, hydrocarbons such as solid and liquid
paraffins, crystal oil, ceresin, ozokerite, and montan wax,
vegetable and animal o0ils and waxes such as blive, earth
wax, carnauba wax, 1anolip, and whale wax, fatty acids and
esters thereof such as stearic acid, palmitic acid, oleic
acid, 'glycerin monostearates, isopropyl myristates,
isopropyl stearates, and butyl stearates, and alcohols such
as ethyl alcohol, isopropyl alcohol, cetyl alcohol, stearyl
alcohol, palmityl alcohol, and hexyldodecyl alcohol, Such
polyhydric alcohols as glycol, glycerin, and sorbitol which
have an ability to retain moisture are similarly usable.
The powders which are effectively used as bases include, for
.example, loading pigments such as mica, tale, sericite,



a cross-linking agent an aromatic divinyl conmpound such as ‘divinyl benzene _
di vinyl napht hal ene, or a derivative thereof, a cross-|inki ndhagbsetHss me

N, N-di vinyl aniline, divinyl ether, divinyl sulfide, or d|V|ny

aci d, -an unsat ur at ed pol yest er such as pol.ybut adi ene or polyls

any - of ‘the. reactive polyners disclosed in JP-B-57- 56,50

JP: A-59-221,304, JP-A-59-221,305, JP-A-59-221,306, and JP—A—59,221,307 in
anounts not | arge enough to disrupt the spegufic proportion of the
~(nmeth)acryl type nmononer in the polyneric nononmer (A) nentioned above.

The ot her nononer which may ‘be contained in the polynmeric nononer (A) used
in this invention g, onlyhd eqyrsd t;;b‘npercapqlg,loe.ggfr,1Qopgllgm§5h§| ng,u\ea t h tshe

(meth)acryl ty 8°Honbmer ment’i oned ‘above, he nmononer.s ch are
usabl e effecti vbkyamii AiPKEABde 2iMG %&Ja’%ﬁpl elf‘O%tWéHé'tﬁ%‘ naﬁsﬁérsa@ach

as styrene, o- n@{;.ély[kl@tyigﬂl@ntsnﬁii‘éllilyhsSt'yﬂ(EDnganﬁEEb&L pbir agmeat Mgy
styrene, p- nethoxY styrene

ut t
o-chloro styren¥® %?%h?bﬁ%?%?y%ené ﬁéuﬁlﬁ%égiﬁkgfyrenp¥hg§ y%ﬁﬁlggmgers
propyl ene, but ybpteined nhy chibgecddngvithe porders, J&@l’cylmﬂmdeel ber ythe

am de, nethacryj, gﬂﬂcﬁ§dﬁﬂHﬁJ$ﬂ6’EﬂrﬂgéerFegeﬂénts using silicon, metallic
soap, -N-acyl glutamic acid are also usable. The'cosmetic'
articles of this invention are allowed to incorporate
further therein such additives -"as water, surfactant,
tackifier, antiseptic, and antioxidant which are in popular -
use in cosmetic articles.

The amount of the resinous particles of this
invention to be used in cosmetic articles, though variable.
with the type of cosmetic article, generally falls in the
range of 0.1 to T70% by weight, preferably 0.5 to 50% by
weight, and more preferably 1 to 25% by weight. _

A coating composition constitutes itself anqther use
found for the resinous particles of tﬁe present invention.
As concrete examples of the eoating eEOmposition; coating
agents for impartipg anti-blocking properties. and slip
properties ‘to outer film or surface of various coats may be
cited. The binders which are effectively .usable for such"
coating compositions ’‘include thermo- plastie resins,
thermosettlng resins, and reactive resins whlch are capable
of forming a coat on various substrates ~when applied-
thereto. These resins are used either singly or in the form

of a combination of two or more members, depending on the
Purpose of use.

The thermoplastic resin, used advantageously,
Preferably  has an average molecular weight in the
approximate range of 1,000 to 1,000,000.. . The concrete
éXamples of the thermoplastic resin which answers this
description include vinyl chloride type resins such as

‘pol
Yvinyl chlorlde and vinyl chloride- -vinylidene chloride
reopolymer,

o vinyl ester type resins such . as polyvinyl
\.eacetate’ .

vinyl acetate-ethylene copolymer, ,and‘ vinyl



12 The nethod of this invention for the production s $46s igos! HAOBLS, R
particles, in the aqueous suspension polynerization of the po cplaced
mphomer (A) of the kind described above, requires the additioﬁﬂﬂﬂ”’ﬂ#” I,”

- suspension pol ymeri zation system of conpound (B) which is sub
i nsoluble in-water and sparingly soluble in the polyneric nmononer (A)
ment i oned above. Si'nce the conpound (B).used as descri bed above in

this invention'is substantially insolublggin water and sparingly squbIe in
t he pol yneric nononer (A), the corrpound

acetate-me;hyl methacrylate copolymer, (meth)acfy;ic ester
type resins such as (meth)acrylic ester _(co)pqumer,
(meth)acrylic ester-acrylonitrile copolymer;. and
(meth)acrylic ester-styrene copolymer, styrene type resins
such as styrene-butadiene-acrylonitrile copolymer, polyamide
type resins such as poly(e-caprolactam) and th'e_ condensate
of adipiec acid with hexamethylene diamine, pquesten type
resins such as the condensate of terephthalic acid with.

" ethylene glycol and the condensate of adipic ‘acid with
ethylene glycol, polyolefin type resins 'such as
polyethylene, chlorinated polypropylene, carboxyl-modified
polyethylene, polyisobutylene, and polybutadiene, cellulose
derivatives such as cellulose acetate, cellulose propionate,
and nitrocéllulose, and butyral resin. When these resins
are available in the market, they may be used in their

~unmodified form. Otherwise, they may be synthe31zed by
pertinent methods heretofore known in the art. _

The thermosetting resin or the reactiveiresin is
capable of forming a cross-Linked structure due to ‘an
‘addition reaction, a condensation reaction or the 1like by
being heated, exposed to an active energy ray, dried, or
treated otherwise during or after .the formation of a
coatihg. As concrete examples of the thermo-setting resin
or reactive resin which answers this description, . phenol
type resins such as novolac resin and resol resin, amino
type resins such as urea resin, melamine ‘resin, and
benzoguanine resin, various alkyd resins, unsaturated
polyester resins, curing acryl type resin, urethane-modified
resins such as isocyanate group-containing polyesters and - -
isocyanate group-containing poly-ethers, polyamine . type
resins, and epoxy resin may be cited. .

The binders mentioned above are selected in

-__aceor'dance with the ability to adhere fast to -and wet a

Substrate tgo be coated and such properties as hardness,
flex1b111ty,

resistance to chemicals, resistance to
and - weatherability which are expected of a



“(B) in the suspen5|on polynerlzatlon systemis forced by th aﬁ&hﬁ kg&;

di spersion stabilizer such as a surfactant which is ad nS|on
polymeri zation system as described specifically herelnb ent '
at the phase boundary of the suspended particles and th

effective repression of the enul sion el ynerization which mould othermnse
occur at the phase boundary of the suspended particles. If the solubility
of conpound (B) in water is unduly high, the conpound (B) during the .
suspensi on pol ymerization is forced to Pass into the aqueous phase lying
cont i quousdop ttimg-he P2 BBunBEE yehHRecof n?T ytPsthhaBpem: ofafdf ect the
~emul si on pol \JTeaitiahi of. thd‘ éheméred uﬁnmbar;s dfn caweoedis iddratl dnhor -

ol Tre! St abeopab: Far oORERY  BhEetdratt, coARlFe, BoRBREG GIY e 11"

pol ymeri zajdean of the produced resi nous partlcles fron1|ncrea5|ng

The solubility of ghhe gQ %d c@ﬁbobﬂti‘@ﬁebf u?d% g %&A‘En%‘}% Qxf 25C

5C and 760 Torrs, 1S prefera e ran y wel
pr ef er abl w@ﬂaeﬂ@nﬁt%'B?l%?ﬁhPar'tI’rfelessoI"&Bl Pt bbrined %rﬁpd%ﬁtdlqde)o | n the
pol yrrerl C JiypeFRing Abheundsindlie partdicliesnsnok 2afpabl& biiqyr] Cmvd 760
ratio of the amount of ‘the binder used in the . coatlng
composxtlon to the amount of resinous particles. ‘contained in.
‘the coating composition is not particularly speclfled. Forlr
the purpose of enabling the coating comp031t10n to -
sufficiently produce the characteristic quallty thereof and,
at the same time, retain the-quality as a coating intact,
.the resinous particles may be used in an amount’ in the range
of 0.01 to 300 parts by weight, preferably 0.05 to 200 parts .
by weight, based on 100 parts by weight of the binder. The
resin particle-containing coating composition of this
invention, when necessary, may incorporate theéerein in :’
addition to the components mentioned above the well-kaown
additives intended for a coating composition in amounts not
large enough to Jeopardlze the effect of the resinous
particles. The additives which are effectlvely usable for
the additional incorporation include, for example, metallic
Soap, dispersion aids such as surfactant, film-forming
auxiliary, anti-static agent, defoaming agent, siiica, tale,
calcium carbonate,. and inorganiec pigments such as titanium
dioxide, :
Besides the uses mentioned 'above,, the resinous
Particles of this invention can be ideally used, for
example, as .an additive for an electrostatic = developing
toner, an additive for a facing panel, an addltlve for
artificial marble, a filler for a chromatographlc column,.a
Bap-adjusting agent for a liquid erystal display panel, a

dlsplay powder for a coal. tar counter, and a carrier for an
lmmunodlagnostlc medicine.



Torrs,iis preferably in the range of 0 to 50% by wei ght, nDre preferably O.

01 to 20% by wei ght, and nost preferably 0.01 to 109 hBeenReplaced

13° The conpound (B) which satisfies the con ng t he

solubility in water and in the polyneric nononer (A) has

two or nore structural units selected frgglthe group con5|st|ng o 1,
n

-S-S, -COOH, - N02, and -OH. crete exanples of the conpound
answering this description, salicylic acid, thiosalicylic acid,

Now, - this invention will be described more
specifically below with reference to the working examples.
These examples will not limit this invention in any respect.
Wherever the expression "parts" is used in the following
working examples, it shall be construed invariably as
referring to parts by weight. ' ]
Example 1

A flask provided with a stirrer, an inert gas inlet
tube, a reflux condenser, and a thermometer was charged with
900 .parts of deionized water having dissolved therein 0.5
part of polyoxy-ethylene alkylsulfo-ammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). To the flask, a
mixture prépared in advance of "90 parts of methyl
methacrylate, 10 parts of trimethylol - propane
trimethacrylate, 1 part of azoisobutyronitrile, and 1 part

"of 3,4-dinitorobenzoic acid was added, then the resultant
mixture was stirred for five minutes at a rate of- 8000
r.p.m. with a T. K. Homogenizer (a propriétary product of
Tokushu Kika Kogyo K.K.) to give rise to a thomogeneous
suspension. _ ‘ _

The solubility of 3,4¥dinitorobenzoic‘acid-to water
‘'was 0.29% under the conditions of 23°C and 760 Torrs and the
solubility thereof to the-polymeric monomer used was 16%.

Then, the suspension was blown with a forced current
of nitrogen gas and, at the same time, heated to T75°C.
Then, it was continuously stirred at this temperature for
five hours to effect suspension polymerization and
thereafter cooled. The suspension was filtered and then
dried to obtain resinous partiecles (1). The filtrate
obtained at this time was found to contain 1.48 g of a
nonvolatile component (fine particles of emulsion
polymerization). | _ | .

_ By measurement with a Coulter Counter (aperture 100

#m), the resinous particles (1) were found to have an
average particle diameter of 3.47 wm with a standard



dithiosalicylic acid, nitrobenzoic acid, 3,4-dinitrobenzoic acid, and

.ni trophenol are cited. I n the aqueous suspensljpgrg DN Bl Reihde@N
O mm

contenpl ated by this invention, although the anmount (B) to
be added is affected as by, for exanple, the type of c HMWMMLM and
t he, conposition of the polyneric nmonomeyg (A), it is in e
range of 20 to 0.0001% by weight, preferably 10 to 0.001% by wei ght, and
nore preferably 5 to 0.01% by wei ght, based on the anmount of the polyneric
nononer (A) nentioned above. |If the anpbunt of conpound (B) to be added is

l'ess than 0.0001% by weight, the effect of this agent in inhibiting
emul si on polgeveatzani @f i 4.%ooummal | The prevemeus heasédéalesndlel Jof wai-BUt €

particles. Coriggigﬁgyamj foddp@ e@ount exceeds 20% by weight, this agent is
liable to i ®fice chajn transfer within the suspended particles (nononer)

and prevent the degfB® BRI YhedfoaBPR® bon Y pristRiERYissicompenpatt i cl es
fromincreagjf@ne resinoudhpameidis 0y ATHMRNO tohi fut@@TPRYAAdIAB) inl O

t he copol yneri zatipon system.is~not particularly specified. For exanple, a
met hod whi cﬁhceonpar’iréesxgdd?rrgstcﬁe ccgﬁ%Sﬁﬁ’d“t%? iﬁtyo 162 poP§fer it noRoner

(A), a net hqtenhoghe cagliniice anaddizey tlm ccaweduny (B)inadzuhSedgarasBophase,
and the methed and marketed under product code of "DTG-40"), was found .
' to be 25.2%. The determination of this ratio of
. decomposition was effected by heating .a sample of the
resinoué par‘tiéles (1) at a heating rate of 40°C/minute from
the room temperature to 200°C, then contiruing the heating
at a gradually decreased heating rate so adjusted that the
.t.ime required for the temperature to rise from the room
temperature to 270°C totalled 20 minutes, allowing the
sample which had reached 270°C to stand at that temperature
for 40 minutes, and'weighing the sample at the end of that
period thereby finding the decrease in the weight of the
sample due to the heating. For the determination, ‘the
sample size of the resinous particles was about 20 mg and

clean air was supplied at a rate of 40 ml/minute to the site
of the test. : '
Example 2

Resinous particles (2) were obtained by repeating
the procedure of Example 1, except that 1 part of
thiosalicylic- acid was used instead of 1 part of the 3,4-
dinitorobenzoic acid and the stirring with the T. K.
Homogenizer was instead carried out at a rate of 6,000
F.p.m. for three minutes.

The solubility of thiosalicylic acid to water under
the conditions of 23°C and 760 Torrs was not more than 0.03%
and the Solubility to the polymeric monomer used was 1.6%.

The produced resinous particles (2) were tested for
:;Zi::zies and the amount of minute particles'by—produced'by

N polymerization was determined in the same manner as’

in
=% Example 1. The results are shown in Table 1.
'Examp]_e 3



whi ch conprises dissolving the conpound (B) in a.sol-vent such as methanol
and di spersing the resultant solution in the aqueous_ ph sqkmﬁhfhamailable.
i

The .method of this invention for the production ofhi cles
“Bﬂ conponent
ueous

resides in subjecting the polymneric nononer (A) ha*
such a (meth)acrylate type nonomer as described
suspensi on 14 polynerization in the
presence of the conpound (B) as descfPbed above. The pol ymeri zati on
tenperature suitably is in the range of 10[err] to 90[err]C, preferably
30[err] to 80[err]C. Thi s - '
Resinous particles (3} - were obtained by repeating
the ppocedure-of Example 1, except that 70 parts pf butyl
acrylate and 30 parts of styrene were instead used as
.polymeric monomer components and 5 parts of p-nitrobenzoic
acid was used instead of 1 part of the 3,4-dinitorobenzoic
acid. _ .
The solubility of p-nitrobenzoic acid to water under
the conditions of 23°C and 760 Torrs was not more than 0.03%
and the solubility to the polymeric -monomer used was 0.48%.
The produced resinous particles (3) were tested for
properties and the amount of minutelparticles by—produced by
emulsion polymerization was determined in the same manner as
in Example 1. The'results are shown in Table 1.
Example U
The same flask as used in Exampie'1 was charged with
900 parts of deionized water having dissolved therein 0.5
parts of polyoxyethylene alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). To the flask, a
mixture prepared in advance of 75 parts of methyl
methacrylate and 5 parts of ethylene glycol dimethacrylate .
as polymeric monomer components, 20 parts of titanium
dioxide (produced by Ishihara Sangyo Kaisha Ltd. and
marketed under trademark designation of "Tipaque CR-60-2")
as a coloring agent, and 1 part of azoisobutyronitrile, and
1 part of thiosalicylic acid was added, then the resultant
mixture was treated in the same manner as in Example 1 to
give rise to resinous particles (4).
The solubility of thiosalieylie acid to the
Polymeric monomer used under the conditions of 23°C and 760
Torrs was 1.6%. _
The produced resinous particles (4) were tested for
- Properties and the amount of minute particles by-produced by
®Mulsion polymerization was determined in the same manner as

in Example 1. The results are shown in Table 1.

Peliminary Synthesis Example 1



suspensi on pol ynerization is preferably carried out either after regul ation

of dianmeter of the suspended particles of polyneric o} t Hab BednReplhagn
conpleted or while the regulation is in process. Pr ef I
carried out after regulation of the particle dianeter. on of

the particle dianmeter is effected by dispersing the prescribed reactant
conponents in an aqueous nedium and stirring the resultant suspension using
a T. K. honmom xer. It may otherw se be effagrted by passing the reactant
conponents once to several tinmes through such a high-speed stirring device
such as a line mxer (Ebara MIder of Ebara Myf. Co. Ltd. for exanple).

The suspension pol yngy i Ziaisionprensie Witer porsaties erfjenai nnardi §RST $5 08t
stabilizer with a viewcto stabilizing the sus ernded articl es. Ihe;
i aper st on ot abbsi Fer SLMRKCROARENEPT BTG cl y NP RN (4o aEedf B th
exanpl e, wat epppsajantise wéicr debdbeizédr wargouidy isugchddsspdigdi ngheré tohol ,
Py oxy’ et hy! PELTT Udee 2 SORPEm ST aarvlat &Y andr ok umcpobynEbacr St e
ani oni ¢ surfapheketed uaderopredyatf gedanes, "PYApRBPYYi c Jarthet Ghask, a
noni oni ¢ surf act ants, oANGT7al G S €Hf ZEtJre@SaNA. Dalgas of glycidyl
methacrylaté as polymeric monomers and 8 parts of benzoyl
peroxide was added then the resultant mixture was stirred at
a high speed to give rise to a- homogeneous suspension.
Then, the suspension was blown with a forced current of
nitrogen gas- and, at the same time, heated to 80°C, then
stirred at this temperature continuously for five hours to
efféc.t 'polymerization reaction, and cooled to obtain a
polymer suspension. This polymer suspension was filtered,
washed, and dried to obtain a polymer having an epoxy group
as a reactive group. |

By the use of a laboratory plastomill (produced by
Toyo Seiki K.K.), 40 parts of the polymer having-"ah epoxy
group as a reactive group and 20 parts of carbon black
(produced by Mitsubishi Chemical Industries, Ltd. and
marketsd under product code of "MA-100R") were kneaded to
effect reaction under the conditions of 160°C and 100
r.p.m., then cooled and pulverized to obtain a carbon black
graft polymer (1).
Example 5

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
Part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). In the flask, the
deionized water and a mixture prepared in advance of T6
Parts of methyl methacrylate and 9 parts of trimethylol
Propane trimethacrylate as polymeric monomer components, 15
Parts of the carbon black graft polymer (1) obtained as a
c,olor-ing agent in Preliminary Synthesis Example 1, 1 p-ar't' of
420isobutyronitrile, and 1 part of 2,2-dithiosalicylic acid



sul fate, calciumsulfate, barium carbonate, ne5|u & cal cium
phosphate, talc, clay, diatonmaceous earth, ben hydrOX|de
t hori um hydroxi de, and powdered net al oxi des. ‘! ni oni ¢

surfactants, fatty oils such as, for exanple, d pot assi um
salt of castor oil, alkyl sulfates such a sodlun1lauryl sul fate and
annnnlunllauryl sul fate, al kyl benzen suI nates such as dodecyl benzen
sul fonate, al kyl naphthal ene sul fonates, al kane sul fonates,

di al kyl sul fosucci nates, IkyI osghorlc esters, condensetes of naphtalene
sul foni ¢ aci d wineh ¥’ 8?#&8 ame manner a5 1n txample 1 to gbtain

resinous partlcles (5).

The solubility of 2,2- dlthlosallcyllc acid to water
under the conditions of 23°C and 760 Torrs was not more than
0.03% and the solubility to the polymeric monomer used was
not more than 0.03%. _

The produced resinous partiéles (5) were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 1.

Example 6 | ,

The same flask as used in EXample 1 was charged with

900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene nonylphenyl ether (produced by Sanyo -
Kasei K.K. and marketed under trademark designation of
"Nonipol 200"). In the flask, the deionized water and a
mixture prepared in advance of 80 parts of~ methyl
methacrylate and 19 parts of ethylene glycol dimethacrylate
‘as polymeric monomer components, 1 part of a fludrescent
whiting agent (produced by Ciba Geigy and marketed under
trademark designation' of "Ubitex_'OB"), 0.5 parts of
azoisobutyronitrile, and 2 parts of o-nitrobenzyl alcohol
were treated in the same manner_as:in Example 1 to obtain
resinous particles (6).

The solubility of o-nitrobenzyl alechol to water
under the conditions of 23°C and 760 Torrs was 0.48% and the
Solubility to the_polymeric monomer used was 23%.

" The produced resinous particles (6) were tested for
Properties and the amount of minute. particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 2.

Example 7 . -

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
Parts of polyvinyl alcohol (produced by Kuraray Co., Ltd.
and marketed under product code of "PVA-205"). In the



pol yoxyet hyl ene al kyl phenyl et her sul fates, and pol yoxyethyl ene al kyl

sulfates” are cited. The nonionic surfactant i nthiusies HapBagn | ene
al Kyl ethers, polyoxyethylene al kyl phenyl ethers, pol tty
esters, sorbitan fatty esters, polyoxysorbitan fatty : '

pol yoxyet hyl ene al kyl am nes, glycerol fatty esters, oxyethylene -
oxypropyl ene bl ock polyners. The catioypc surfactant includes, for
exanpl e, al kyl am ne salts such as | auryl am ne acetate and stearyl. am ne
acetetes, and quaternary ammoni um salts such as lauryl trimethyl amoni um
chl oride, for exanple. The amphol ytic surfactant includes |auryl dinetyl
- am ne oxide. ., The dispersion stabilizer pus sed.w th the
conpositionfﬁhéVeof“%uﬂFRQﬂéaiﬁDUﬁFeof‘ﬁgeatﬂéFébesggfgﬁf%jdﬁ}&§W@@°§b t hat
the produceger egonoparpartof| esevhyl amethaernlptesceinged Idi ameter iof the
range of 0.1 to rr I rahl Q0 [ T lpolymePEET Ty t he
anount of tﬁélﬂFggg%éfoﬁkgwgg?liggéxagéékﬁi3| n the ré% g f 0.01&?’%J 9% by
wei ght, prekempbhgntsi t29 1096y weifghtitapbwy ofhieridanoiritodweedne by

PO' ymﬁfi C MRFREr&ASangyo Kailhal,heLqinl yamd i satrikern edni dridrort it difarused
or the

designation of "Tipaque CR-60-2") as a coloring agent, 1
part of a fluorescent whiting agent (produced by Ciba Geigy

: and marketed under trademark designation of "Ubitex O0B"), 1
part of azoisobutyronitrile, and 1 part of thiosalicylic
acid were treated in the same manner as in Example 1 to
obtain resinous particles (7).

The solubility of thiosalicylic acid in the
polymeric monomers used under the conditions of 23°C and 760
Torrs was 1.6%. ' '

The produced resinous particles (7) were tested for
properties and the amount of minute particles by¥produced by
emulsion polymerization was determined in the same @anper as
in Example 1. The results are shown in Table 2.

Control 1 ' .

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
parts of polyvinyl alcohol (produced by Kuraray Co., Ltd.
and marketed under product code "PVA-205"). In the flask,
the deioniéed water and a mixture prepared in advance of 90
parts of methyl methaerylate, 10 parts of ethylene glycol
dimethacrylate, and 1 part of azoisobutyronitrile were
stirred using a T. K. Homogenizer (produced by Tokushu Kika
Kogyo K.K.) at 6,000 r.p.m. for three minutes to obtain
resinous particles (C1) for comparison. .

The produced resinous particles (C1) for comparison
were tested. for properties and the amount of minute
Particles by—produced by emulsion polymgrization was
determined in the same manner as in Exampie 1. The results
are shown in Table 2.

Control 2



azo type initiators which are generally used for suspe lagegt | On
cah be adopt ed. The initiators which are effectively ncl ude,
for exanple, peroxide type initiators such as benzoyl oyI
per.oxi de, octanoyl peroxide, benzoyl orthochl oroperoxide, benzoy

or t honmet hoxyper oxi de, net hyl et hyl ket o®é peroxi de, diisopropyl peroxy

di car bonat e, cunene hydroperoxi de, cycl ohexanone peroxide, t-butyl
hydr oper oxi de, and dii sopropyl benzene hydro-peroxide, and azo type
initiators such as 2,2'-azo-bis-isobutyronitrile, 2,2'-azo-bis(2,4-dinethyl
vaIeronitLiIe) d2 Zneasambi$463k3asdhﬁﬁﬁfmﬂ -xdmﬂnatmﬂMa$ib3£r ged ?h

2,2' -azo-bis(2- ron|tr| azo | 3, 3- trlnet

but yr oni trlqog}) AZIH%I %éog Pé Fgopﬂ’% 7 37‘150 r5|S %Sed 1cheredn,. 0.5

part of polyoxyethylene alkyl sul;oammonium (produced by

pol yneri zation in this inventioh ~any of the oil-solHh EEErOXIde type and

pai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08").  When the
deionized water and a mixture prepared in advancé ‘of 90
parts of methyl methacrylate, 10 parts of trimethylol
propane ftrimethacrylate, and 1 part of azoisobutyronitrile
‘were treated in the same manner- as in Example 1, the
suspension in the process of polymerization suffered from
poor stability of dispersion and the greater part of the
nonvolatile component aggregated and settled to the bottom
of the flask.
Control 3 .

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-Ichi Kogyo Seiyaku Co., Ltd. and marketéd under
trademark designation of "Hitenol N-08") and 1 part- of
cupric chloride. When the deionized water and a mixture
prepared in advance of 90 parts >f methyl methacrylate, 10
parts of trimethylol propane trimethacrylate, and 1 part of
azoisobutyronitrile were treated in the same manner as in
Example 1, the suspension in the process of polymerization
suffered from poor stability of dispersion and the greater
part of the nonvolatile component aggregated and settled to
the bottom of the flask. '
Control 4

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylen€ alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). and 1 part of
thioglycolic acid. In the flask, the deionized water and a
Mixture prepared in advance of 90 parts of methyl
Methacrylate, 10 parts of trimethylol propane trimeth-



16° bis(cycl ohexane-1-carbonitrile), 2,2'-azo-bis(4-nethoxy-2,4- dinethyl

val eronitr

ile),

2- (car banoyl -azo) isobutyronitrile,

4:4' -azo-bi s(4-cyanoval eric acid), and dinethyl-2,2"-azo- bis-isobutyrate.
The pol ynerization initiator is preferably used in an anount in the range
of 0.01 to 20% by wei ght, nore preferably 0.1 to 10% by wei ght, based on

t He anount of the polyneric nononer (A). In preparation for the
suspensi on pol yneri zation, the polymerizg nononmer (A) or the aqueous phase,

when necessary, may have such a col oring agent as a pignent or dye or other
additive incorporated therein or added thereto : The pignents whi ch
are usable eff ctive used_herei.n__incl.ude .l nharganic

pi gments &GEh& sémh%¥% ﬁegﬁr nPhi BAD %ﬁﬁ(¥X§ 15%% ggf%%n i % %ﬁa
uItranarinehezsam60m309$"c©®ain Examgé £ ﬂltanpghﬁénoXEaen0u$onamqukgs
silica, geggugbyeé$£ggrfgghtltan|un1b|ack and organic pignents such as

i soi ndolin qU|nacr|done

were

The produced resinous particles (CU4) for comparison
tested for properties and the amount of minute

particles by-produced by emulsion polymerization was

determined in the same manner as in Example 1. The results

are shown in Table 3.
Control 5:

that

When the procedure of Examp1e 1 was repeated except
1 part of dodecyl mercaptan (soluble in any desired

proportion in methyl methacrylate and trimethylol propane

trimethacrylate as polymeric monomer components) was used
instead of 1 part of the 3,4-dinitorobenzoic acid, the
polymerization reaction was retarded and the greater part of
the volatile component aggregated and settled to the bottom
of the flask. |
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di oxane vi ol et, phthal ocyani ne-bl ue, perinone pignment, perylene pignent,
i nsol ubl e azo pi gnments, soluble azo pignents, and dye | ake. - The dyes
whi-ch are effectively used herein include, for exanple, nitroso dye, nitro
dye, azo dye, stil bene azo dye, diphenyl yethane dye, triphenyl nethane
dye; xant hene ‘dye, .acridi ne dye, quinori%e dye, nethine dye, polynethine
dye, thiazole dye, indam ne dye, |ndophenol dye a2|ne dye, oxazine dye,

t hi azi ne dye, andl syl f dF aye| TeT
effectively usedjherfei ph § ncl{udge oL gpra t ymeyi zagion
stabilizer, flupredqcept] {wWhiting mhgnet ifc | traviof et
absorbent, "antis aﬁi&agﬁt‘, ' nj. I 3 r PN . I ppwdey may
be col ored and. cprg R& lisled ‘as (ol pr)a Biz gylTr In
conbi nation with|g§Her| cloljoni hg ageng. )] ignt and jot her
additive nmentiongd eboWe may haye n givencg nt by vjarious
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The met hods which™are —

i npr oved.
y .used for the surface treatnment include, for exasHed:Bas BredR

in the polyneric nononer (A)

-

ef fecti vel

17

- )]
O T o
- O .- o O
) (© —
O —
necoc
@ . 7
Hl - G O : . @) . .
=) m = 5 . 0°'GZ 12°0 Z29°'T Jowdiod paziaawdjod uoysinua jo Junowy
m n G/S S — . . (%) .
== .W m . . q'g6 a's S'ZI quauodurod a1uesio jo otjva uoyIsedwoeda
m . oo . : —— o _ XOPUT DA1IORIJD
m. m S S uenezomiiod ‘uopyezisowmAod 67 1 ” 031 - Ui Lol
S 3=ESS wotsuadsns " uosuadsns 880[10D0) mra._._c.zo s89[10PQ) : . o 20p0)
.m @®© = % o Jo ssoooad Jo ssasoad (poovsoaoniy) (poagdaonyy) . . . .
= o C @ v pnedosssn oty ur pou3oassle 880[40[0D) - MUM " ssaja0[0)) i . : 10i00
© m O O Fl+ +~ quouoduod juouodiuod -
S Eo T Rle oS amepanouon ofiie[0AUDU O ] . .
C ©.— T dlc cibundanmoagoyy,| Jotraud sojuoss oy, L'g 80 g1 UoNNALISIP J00UIRIP 2[21.18 ]
.W, m_u.v m W =5 m : : G2l £€'2 - 89’8 (w) el 1l L |
o - > v S . sa1a14ud Jo sopadod )
colsd5 02 1
—_c_odo — 1ua3e Jutuoajiym
m - W © U] ::H %.n JUDISDION| ] 1
°cr2&8=9%°2-4 02 Juads
n_qv % - +— Q m ww_._e._.:b u_...._:O - - aprxorp wniuwiyy, | Suiuojiym quossatonyyy JAINPPY 1910
Sce3qd-5°¢ g0 = G0 g0 JUoUTY
— U8 = =0T o "80-N [0U9]] - G0%-VAd 007 [odiuoN ad£y,
cc _@ docco = JuaBe SutAJIs[nuwg
clGodecE™ - - T 3 TanouY -
“S7289g5sT9 - - PIOE OI[AD1[6SOTY3 | [01j09[® [AZudqoa)Tu-g ~adAy,
= Ssa=g = = . (81) punodwo)
= m w o m < m . w - 01 - 61 oB[AIouyjowIp 024D oudjArg
m m tht - -+ © Q] 01 - '8 - ajejAIdByjoWN auedoxdjojAyjawy],
cc - - < - ouo
._n.la. — 0 Q< ..“ m u .-ham
D@0 | E0a> - - - - 9je[A108 [Rang
S 50d o UBe 08 06 0L 08 SysIABIIW 1K
o © D..ﬂ g—c o . . (V) Jolouow d11aWA [0
<9 © © m.lm — (19) c(L) (9) ~ opapaed snougsay
OO JC L O0C :
w m m ..m nrﬁ anpmwﬁam.a 2 1oaque) I TOJqu0) 1 atduwexy . 9 atdwexy *ON
oo > e .
ela.mora.l 2 214ey
w— O C —_— - O
— T > OT—
O = 0OC N C @ —
(@) m LT o ©.— .
Sogmfcanl
i mMI cSco
.m (&) m ~ D530 =L




group such as aziridine group, oxazoline group, N hydroxyal kyl am de group,
epoxy group, thioepoxy. group i socyanate group, vinyl group, silicon type |
hydr ol yzi'ng group, or amino group which can react with the functional group
on the surface of the coloring agent or other additive nentioned above
theyeby grafting the polymer on the surface of -the coloring agent or other
additive. The resinous particles which are obtained by the nethod
of production of this invention perforned3as descri bed above avoid

by- production of mnute particles due to synpathetic enul sion

pol ynmeri zati on and have an extrenely narrow particle dianmeter distribution
havi ng an average dianeter in the range of 0.1 to 500 [err], preferably 0.5
to 100 [err], and nore preferably 0.5 to 30 [err] because the

enul si on polynerlzatlon whi ch ot herwi se occurs synpathetically at the phase
boundary of the suspended particles and the aqueous phase during the
suspensi on pol ymerization is repressed by the action of the radical

sequestrate (B).pentiaoned above Eurt her the resinous particles
whi ch are obt i ned by jhe hqd {of rrod&cti(n-of this invention acqui rle
very high heaf stabilijy} Typidaljly, |tHhi ¢ heqts sgability is such that tlhe
rati o of decofpesitipn = K )
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of the resinoUs'particIes caused after 40 m nutes' standing -

18 at-"270[err]Cin the air is not nore than 60% by wei ght, preferably not
mof et han. 40% by wei ght, -and nore preferably not nore than 30% by wei ght.
The ratlo of the deconposition of the organic conponent attained as a
consequence of standing at the prescrlbegbtenperature as. stated herein is

t he magnitude to be obtained by heating a given sanple at a heating rate of
40[errfC/minute fromroomtenperature to 200[err]C, then continuing this
‘heating at a gradually decreased heating rateso

Example 8

In a Banbury mixer, 99 parts of polypropylene (melt
flow index (MI) 2 g/10 minutes and heptane soluble content
3%) and 1 part of the resinous particles (1) obtained in
Example 1 were kneaded and pelletized at 230°C to obtain
colorless pellets (1). Then, a stretched polypropylene film
(1) was obtained by mixing 10 parts of the peliets.and 90

. parts of the same polypropylene as mentioned above,
extruding the resultant mixture in the form of a sheet
through an extruding -device at 260°C, stretching the
extruded sheet to 5 times the original size longitudinally
and 9 times the original side laterally under the conditions
of 140°C of stretching Qemperature- in the 1longitudinal
direction and 175°C of stretching temperature in the lateral
direction, and subjecting'one-surface of the stretching film
to a treatment with corona discharge.

The stretched polypropylene film (1) obtalned as
described above was tested for thickness, turbldlty,
coefficient of kinetiec friction, blocking strength, and
modulus of tensile elasticity. The results are shown in
Table 4. The blocking strength and the ‘coefficient of
kinetic friction were severally determined of both the
surface of the film subjected to the treatment with corona
discharge and the surface thereof not subjected to the
treatment. ' |

The turbidity, coefficient of kinetic friction,
‘blocking strength, and modulus of tensile elasticity of the
film were analyzed and evaluated by the following methods.
*Turbidity '

. This property was determined in accordance with
Japanese Industrial Standard (JIS) K 6714 using a
turbidimeter (produced by Nippon Denshoku Kogyo K.K. and
gf ‘marketed under trademark designation of "Colorimeter NDH-
ﬁj 1001DP"). :

‘Modulus of kinetijc friction

niiiiiﬂ‘iii\fﬂfi‘ \ﬁ““‘ .



adjusted, that the time required for the tenperature to rise fromroom == - -
“tenperature to 270[err]Ctotals 20 m nutes, allow ng the san’pﬂn@sﬂggmgh ﬁe laced

reached 270[err]C to stand at that tenperature for 40 ntnutes

the sanple at the end of the standing thereby finding the dec

weight of the sanple by heating. 39The sanple size

particles for the test is about 20 ng and the test is carrled out under the
condition of supplying clear air to the site of the test at a rate of about
40 mM/mn. The term "organi c conponent” as used herein refers exclusively

to the pol yner conumn@nbr@@bg%@ahhggdégggﬁﬁgegogyn@gtﬁhggy@omeg al %HQOes not

contenpl ate éhe oggan] ¢ Colorlns agent and other %% onen are
optional Iy fid8ded?"t o™t hd? r ¥dPhBas PURETRASIEE v B ﬁEé“EhethQS|nous
particles mmmarpeaebysaheleewhamSOMndprodumma@noﬁf2Oh|g,inuesthgnoﬁé the

g navidzd thUC BubBRBAUS RAbE FRLM'NRCAISHe! DS FhB SRR SuR8RL! Y Used

in various applications becau i nous “particl €s exce
stability dddmhafe BHitHidithgSpmeasheat i3s l@d@hnas mgaguringathewvpaoticl e

di aneter diogt redulisteimees dgycrédisbqdRYey generatedObe®%adR! &nd Ngyhesi nous
particles contfnpkgigg’b%nd calculating the coefficient in accordance

with the following formula. The determination of this value

of resistance was effected using a slide testing device made

by Toyo Seiki K.K.

QOefficient of kinetie frietion = -

(Scale reading of chart (g))/(200 g)
-Blocking strength (g/cm2)

This property was determined by preparing two sample
films measuring 120 mm x 120 mm, superposing the two sampie
films, allowing the superposed sample films to stand under a
load of 73 g/cm2 in an atmosphere kept at U40°C and 90% RH
for 24 hours, cutting from the superposed sample films a
part having a blocking area of 12 cm2, measuring shear peel
strength (g) of the part using an autograph, and calculating
the blocking strength by the following formula. '

Blocking strength = (Shear peel strength (g))/(12cm2)
"Modulus of tensile elasticity (kg/mm2) '

This property was determined in accordance with ASTM
D-883, with necessary modifications.

Preliminary Synthesis Example 2

In a four-neck flask provided with a stirrer, a
reflux condenser, and a thermometer, 150 parts of
benzoguanamine, 130 parts of 37% formalin, and 0.52 parts of
an aqueous 10% sodium carbonate solution were mixed. The
mixtgre, with the pH thereof adjusted to 8.0, was stirred
and at the same time heated to 95°C and left reacting for
four hours to obtain a soluble and fusible resin.

Separately, 8 parts of polyvinyl alcohol (produced
?;’VAK”r'af‘aY Co., Ltd. and marketed under pt-oduct "code of

~205") was dissolved in 750 parts of water. This



this invention are ideally used as an anti-bl ocking agent--for films, = ==

particularly as an anti-bl ocking agent for polyolefinic f|

pal yol efin type pol yner conposition contenplated by this in
product obtai ned by incorporating the

resinous particles nentioned above ina4a polyol efin. ThIS p

i
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pel ymer conposition per se can be used for obtaining a polyolefin type
polymer filmby formng in the shape of a filmthe conposition
Al ternatively, the polynmer conposition nay be used in a diluted formwth

an additi Ogabeous solution was heated to 90°C and stirred using a

homomixer (produced by Tokushu Kika Kogyo K.K.). A white
emulsion was produced by throwing the soluble and fusible
resin into the aqueous solution kept in the stirred state.
A suspension of minute hardened resinous particles was
obtained by cooling the emulsion to MO°C, adding 2 parts'of
dodecyl benzene sulfonic acid to the cooled emulsion, gently
stirring the resultant mixture with an anchor type stirring
device and simultaneously keeping the stirred mixture at
40°C for two hours, and stirring and hardening the mixture
for two hours each at 50°C, 60°C, and 90°C. Resinous
particles.(C6) for comparison were obtained by filtering the
suspension and drying the particles stopped on the filter..
The resinous particles (C6) for comparison thus

obtained were found to have an average particle diameter of .

3.32 um and a size distribution of 1.6 um.
Control 6

In a Banbury mixer, 99 parts of the same
polypropylene as used in Example 8 and 1 part of the
resinous particles (C6) for comparison obtained in
Preliminary Synthesis Example 2 were kneaded and pelletized
at 230°C to obtain light yellow pellets (C1) for comparison.
Then a stretched polypropylene film (C1) for comparison was
obtained by mixing 10 parts of ‘the pellets (C1) for

comparison with 90 parts of the aforementioned

polypropylene, extruding the resultant mixture.in the form
of a sheet through an extruding device at 260°C, stretching
the extruded sheet to 5 times the original side
longitudinally and 9 times the original size laterally under
the conditions of 140°C of stretching temperature in the
longitudinal direction and 175°C of stretching temperature
in the lateral direction, and subjecting one surface of  the
Stretched film to a treatment with corona discharge.

The stretched polypropylene film (C1) for comparison
obtained  as described above was tested for ' thickness,
turbidity, coefficient of kinetic friction, blocking



pol yol efin.

The pol yol efin type polymer filmcontenplated by this .

invention is a product obtained by incorporating the aforenentioned
resi nous
whi ch is produced by incorporating the resinous particles therein as

deseri bed above is outstanding in sone properties such as anti-
slip property, :transparency, aHd mechani cal strength.

property,
the aforenentioned resinous particles are incorporated in the polyolefin,

since the resinous particles have a sufficiently high heat stability as

descri bed above, the possibility that the conmponent form ng the resinous

particles in a polyolefin. The pol yol efin type polynmer fi

I m

bl ocki ng

When

particl es wisktredgtonposed winbkdutthe evdl utensilef slasdiatiitle bomporentawhi | e
ﬁ?naﬁ%' 5§e§naﬁ§a19815'98”el %@9 m eadedsas Nty t*@o%prmat i on of

t he resinou
filmand th

e volatile conponent W ll1 givé rise to voids

p055|b|I|ty¢ﬁﬁﬁP 1¢h@ produced filmwll consequently suffer from
degradati on of opt I ¢al and Fcabispgoperts epdnter edff, anshiidénsity

shiPhEAERth I, Rl TR I 278 AR, Bt

particles cdan&ana@eQZbg/em k

possibility

will

cause

and 25 parts of the resinous partlcles (2) obtained in
Example 2 were kneaded and pelletized at 220°C to obtain
colorless pellets (2). Then, a polyethylene film (1) was
obtained by mixing 2 parts of the pellets (2) with 98 parts
of the same low-density polyethylene as described above and
extruding the resultant mixture in the form of a sheet
through a' T die of an extruding device at 200°C.

The polyethylene film (1) obtained as described
above was tested for thickness, turbidity, coefficient of
kinetic friction, blocking strength, and coefficient of
tensile elasticity. The results are shown in Table 4.
Control 7 | ' . _

In a Banbury mixer, 75 parts of the same low-density
polyethylene as used in Example 9 and 25 parts of the
resinous particles (C1) for comparison obtained in Control 1
were kneaded and pelletized at 220°C to obtain light yellow
pellets (C2) for comparison. Then, a polyethylene film {(C1)
for comparison was obtained by mixing 2 parts of the pellets
(C2) for comparison with 98 parts of the same low-density
polyethylene as mentioned above and extruding the resultant
mixture in the form of a sheet through a T die of an
extruding device at 200°C.

The polyethylene film (C1) for comparison obtained
as described above was tested for thickness, turbidity,
modulus of kinetic friction, blocking strength, and modulus
of tensile elasticity in the same manner as in Example 8.
The results are shown in Table k. '
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refractive index to deviate fromthe range specified above. The resinous
particles conformng to this invention have no use for such an additive as
menti oned above and, therefore, have a desirable refractive index.

In order

for

the resinous particles to be effectively incorporated as an

anti - bl ocking agent in the polyolefin, they preferably have a refractive

index in th
The resinou
effectively

e range of 1.47 to 1.53, norgs.preferably 1.48 to 1.52.
s particles of this invention, for the purpose of serving
as an anti-bl ocki ng agent, preferably have a cross-Iinked

structure a@Qaﬁﬁ@Ebe ggha iX?%X}L w hardness of not nore than 5H,

preferably

produced us
scr at chi ng.
t he -pol yol e
the range o
based on th
to be incor
suitably in

not nore than 4K ‘F . .
i ng the regigadusigpararipoisdsiwnl [( 1pr sddce icPe&lingescapanteion

(C1) for TEE8mBHPYbLOf,drRS| HOUS: AT th§! @S Ss@1RengncR PREALEd in

osition of t lpventiQn i s su'tabl%ﬁln

fi t | hi s,
£YBe0B B XD ILRRP A Gt bY pHEF SHBIRN ORBBER { GOBBSR By LoBE G

endmankeotdt hadppl yokebnark Thes igmtitonofoft H@iresrnB8Bsipardi cl es

B ke et neg et STROL POPA KR! CLLRLAYBR, PoLAlERg LA
resinous particles (1) obtained in Example 1 and polymethyl
sesquioxane particles having an average particle diameter of
3.0 um (produced by Toshiba Silicone K.K. and marketed under
trademark designation of "Tospearl 130") in amounts
indicated in Table 5 to the resultant solution, and
thoroughly stirring the resultant mixtures.

An undercoating agent prepared by mixing 10 parts of
a polyester type polymer (a 50% solution in ethyl acetate,
produced by Toyo Morton K.K. and marketed under prodgct code
of "AD1010") with 1 part of polyisocyanate (a T75% solution
in ethyl acetate, produced by Toyo Morton K.K. and marketed
under product code of "Cat 10") and diluting the resultant
mixture with ethyl acetate was applied to a stretched
polypropylene film and dried thereon. On the undercoated
stretched polypropylene film, the coating compositions
mentioned above were each applied and dried to form a
coating layer 1.7 um in thickness and give rise to a coated
film. The coated films consequently obtained were tested
for coefficient of kinetic friction, blocking strength, and
resistance to scratching. The results are shown in Table 5.

This Sheet Has Been Reﬂlaced

nms of pencil hardness so that the film



preferably 0.005 to 3% by weight, and nore preferably 0.01 to 2% by wei ght,
based on the anount of the polyolefin. The polyolef in type polyner film of
this invention i's able to acquire ideal anti-blocking properies and slip
properties by the incorporation of such a relatively small anount of
resinous particles as specified above. | f the anpunt of resinous ,
particles to be incorporated. as descri bed%above is | ess than 0. 001% by
wei ght, the produced film does not easily acquire as high anti-bl ocking
properties or slip properties as expeq%ggb-_Conversely, i f this anount

; ! :

exceeds 5% by—weeght——the—produced fi Gt fers from-adegradation of

strengt h. No. 23;ample 10 Control 2
Coating composition (1) (C1)
Components of coating composition (part)
Resinous particle (1) 0.3 -
Tospearl 130 - : 0.3
Dianar BR-113 ' : 19.7 19.7
. Ethyl acetate 40 40
Toluene 40 40
Capability of coated film
Kinetic friction coefficient _ 0.13 1 0.15
Blocking strength  (g/cm?) <10 <10
Resistance to scratching*1 C X

*1: Determination of resistance to scratching:

This property was determined by preparing two sample films
measuring 10 em X 10 cm, contacting a coated surface of one film to
an uncoated surface of another film, scratching the surfaces of each.
other by moving a 5 kg load in a reciprocating motion 5 times across
the contacted films and, then visually examining the uncoated -surface
as to the extent of scratching. '

This Sheet Has Been Replaced
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In order for the resinous particles of this invention to be effectively
used as an anti-bl ocki ng agent as described above, they are preferably to
have an average particle dianeter in the range of 0.1 to 30 [err], nore
preferably 0.3 to 25 [err], and nost preferably 0.5 to 20 [err]. If the
average particle diameter is less than 0.1 [err], since the effect of the
resinous particles in regard to inprovi A8 the antl-blocklng property and
the slip property of the produced filmis insufficient, the resinous
- particles nust be used in an anopunt whi.ch is possibly so large as to inpair
the nechani cal property of the film Conversely, if the average particle
di aneter exceeds 30 Jteri3, clherpyocwded ffivom it ddfide 20 SARYSt %e‘?éﬁ%nous

particles pags béé(amqé heoﬁFBQQhBB dagrading 4 hen trehagkeel 1 64 r eAgtheof
the film efins which are effectively used in the

producti on 6ﬁsﬂﬁeaﬂGPyGPeFPﬁaF9Bén§blyner conposi tion and the pol yol efin
type pol yneExamphebdiih aadnCenaplratled by thIS I nvention include, for exanple,

honmopol yners, randorg copgl YIBr Somp P% A SR VBRI Sinf eSS ition
a-ol efins as ethylene propyl ene ‘and butyl ene, and nlxtures thereof Anong

ot her pol yol{éR)n" fipge ﬁ@m9ﬁ§e§06|t@GPQbovetakﬁﬂ%/ s dissolving vinyl
chloride-vinyl acetate copolymer (produced by Nippon Bion

K.K. and marketed under -product code of "LOOK-~1104A"),
polyurethane (produced by Nippon- Polyurethane K.K. and
marketed under trademark designation of "Nippolan 2301"),
and polyisocyanate (produced by Nippon Polyurethane K.K. and
marketed under trademark designation of "Coronate L") as
binders in proportions. indicated in Table 6 in methylethyl
ketone, adding the resinous particles (5) obtained in
Example 5 and carbon -black (produced by Asahi Carbon K.K.
and marketed under trademark designation of "Asahi #60") in
amounts indicated in Table 6 to the resultant solutions, and
severally stirring the resultant mixtures thoroughly. The
coating composition (2) and the coating composition (C2) for
comparison were tested for antistatic property, coefficient
of friction, wear resistance, and deluStering.property. The

results are shown in Table 6.

This Sheet Has Been Reﬂ
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having as a main conponent thereof ethylene and/ or propylene are preferably
used.: It is permssible for the polyolefin type polyner conposition or the
pol'yol efin type polyner filmof this invention to incorporate therein
various additives in anmounts not |arge enough to produce any adverse
influence on the effect of the inédérporation of the resinous
pafticles. The additives which are effectively used herein include, for
exanpl e, various stabilizers such as anti oxi dant and 'ul travi ol et absorbent,
fllanme retardant, antistatic agent, cpéprdng agent, and |norgan|c filler.

Such a conyentional antr-btockt My agent—ap STTTCa may Deauurtroftarry
i ncor por at ¢d. Thélodi spersi on of the rﬂemnbu§1par*|chsumm a |
pol yol ef |§—taﬁ—be—a++a+ﬂeﬂ By—t-he—us-o—af-aRy—of—tho—welt—Ihouwn i x| ng
‘devices su¢h as, foOmogx@hfosithn’ | DbON bl Ender, (2) (c2)
| Components of coating composition (part)
Resinous particle (5) 60 - -
Carbon black (Asahi #60) - 30
400X-110A 17 30
‘Nippolan 2301 ' 9 15
Coronate L : 14 25
Methylethyl ketone 300 300
Capability of coated film
Antistatic property 1.7X104 8.5 X104
. Friction coefficient ' 0.21 0.34
Wear resistance O X
Delustering property O X

eet Has Been Reﬂlaced
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22 a Banbury m xer, a super mxer, and an extruder.  As neans for

ad+usting the content of such resinous particles in the polyol efin-type- - -

polymer film a nethod which conprises preparing a naster bqﬁg S9pt Lnin aced

the resinous particles in a high concentration by the techn
abgve, diluting this master batch with an additional polyol eai Ilﬁ Eg eﬁﬁfﬁl _

~and forming the product of dilution in the shape of filmpro

preferred in the sense that the resinous particles are dispersed very
uniformy. The polyolefin type polyner filmof this invention can

be obtained by any of various well-known nethods such as, for exanple,

-inflation nolding, Cah%”Q%ﬁdﬁgéy$w,h@gQ{EwéMetﬁ?'SéES ethads. dtygan be
produced in the formof a single-layer Til'm uniformin conposition

t hr oughout t heN@nfPRAE1PE GRBPOsdtéon dif athanPPesen ¥ i LAY eabiony frhibibed

i dentical or peealderilspealsibipesysuded PesedllAs anmeaisi S1dt bt 3rHp8sL R,
| am nate fil m, & met hod which conprises formn

1p property, wear resistance, ang delustering property.

The properties indicated in Table 6 were tested by
the following methods.
- Antistatic property:

This property was determined by holding a sample in
an atmosphere kept at 25°C and 60% RH for 24 hours and
measuring the surface electric resistance of the sample
after the standing. |
- Coefficient of friction:

This property was determined by using stainless
steel balls and measuring the coefficient of kinetic
friction z (at 3.3 cm/sec) genarated by thée ball with the.
sample surface.

- Wear resistance: ] .

. This property was determined by ginng 100
reciprocations to a sample held in place in a. Gakushin type
dye fastness tester in accordance with JIS L-108% 45R, and
visually examining the sample as to the extent of wear
consequently produced. The abrasion wear was rated on the-
two-point scale, wherein O stands for absence of wear and
X for presénce of wear. ' |
- Delustering property:

This property was determined by visual examination
on the two-point scale, wherein O stands for satisfactory
delustering property and X for inferior delustering
property. _

Example 12 aﬁd Control 10

In a Henschel mixer, zinc white, mica, tale, and
iron oxide were mixed with the resinous particles (}4)
obtained in Example 4 or with titanium dioxide  in amounts
indicated in Table 7 to obtain a mixed powder. Separately,
liquid paraffin, sorbitan sesquioleate, ethyl paraben,

vitamin E, and perfume were heated and dissolved in. amounts



conponent fil s independently of each other and then superposing these
conponent filne by the dry |am nating technique or the heat |am nating
tethni que, a nethod which conprises preparatorily formng a filmand then
extrusion lamnating the resin onto the film and a nethod whi ch conprises
sipul taneously formng a lamnate filmby the nmulti-layer coextrusion
techni que may be citedas exanpl es. " -The filmwhich has been obtained
by such a nmethod as cited above can be §@bjected further to a stretching
treatnent to give rise to a stretched polyolefinic film At |east one
surface of the polyolefin type polyner film when necessary, may be
subjected to a corona discharge treatment. The corona di scharge treatment
possi bly enhomtiasatde fhl malbn eSULhzpr @pec i eghas riesslaant - Bodakiiog piazperty
and slip prop Regar.di ng anot her 0 n t

- particles.of [Eer( %/ecli n9B&Pi dre pBiye gul%ﬁ"f th%rgd;bogéfﬁ wtere gte%ont al nin
titani um di oxixRd ofinanthet réansdhel abdeebent , Thee Rﬁﬂﬁ?eﬁévomaber$cwwaS

cosmetic arthe] gsr beeausgyt hey, £xhibit bﬁeaén atomizer, sifted, and
compression molded in a plate. Thus, a cosmetic article (1)
and a cosmetic article (C1) for comparison were obtained.
These cosmetic articles were subjected to an
_organoleptic examination conducted by a panel of ten
members. The results are shown in Table 7.

This Sheet Has Been Replaced
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oi I

ul travi ol et
exanpl es of the cosnetic articles,
creany foundati on,

cake foundation,
and @Wor WO type mlky lotion,

absorbing property " and weat herability.
foundati ons such as powder foundati on,
and OWor WO type

particles dispersed in water,

anti - sunburn
The cosnetic

oil,

cheek rouge,

O Wor WO type mlky foundati on,
creany and m |l ky lotions such as O Wor - WO type cream

suspengj on type cosnetics having

~and lip cream

aqueous al cohol

eye sha

qp

¥

and oil,

t he resinous
bases in the

d mascara may be cited.

As concrete

are

articles contemplated by t vention are—gbtaned by n xing
manner common N the art. t?hgogﬁfgx%'???%ri - BB o
Cosmetic article ¢y (Cn
Composition of cosmetic article (part)
Resinous particle (4) 20.0 -
Titanium dioxide - - 10.0
Zinc white 13.0 15.0
Mica 34.66 40.0
Tale 13.42 1548
Iron oxide 3.9 4.5.
Liquid paraffin '13.0 13.0
Sorbitan sesquioleate 1.0 1.0
Eth¥l paraben 0.5 0.5
Vitamin E - 0.02 0.02
Perfume 0.5 0.5
Users’ feeling .
Adhesion to the skin O X
Fastness of adhesion to the skin O A |
Covering capacity O AN
Retention of makeup O AN

AL
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favorably used for this purpose include, for exanple, silicone oils such as-
di net hyl pol ysil oxane, nethyl polysiloxane, dinethyl cyclopolysiloxane, and
met hyl hydrogen pol ysil oxane, hydrocarbons such as solid and |iquid
paraffins, crystal oil, ceresin, ozokerite, and nontan wax, vegetable and
animal oils and waxes such as olive, earth wax, carnauba wax, |anolin, and
whal e wax, fatty acids and esters t hereqfy such as stearic acid, palmtic
aci d, ol ei c acid, glycerin nonoestearates, isopropyl nyristates, isopropyl
stearates, and butyl stearates, and al cohols such as ethyl alcohol,

i sopropyl al cohol, cetyl alcohol, stearyl alcohol, palnmtyl alcohol, and
hexyl dodeoyl al coholrt ,SSL@ibép,oiyhy;dHea droahdhe a@w}l ytfoITaisz%/c"éri?hatand
sorbitol whiich have an abi to ;etal J Sy I hashy ugakbhe. The
powder s whi & arcéjsé‘lﬂf%é& |a\5'éll§xt? e %s{egs?‘ 3 nc:bﬁdgagf ?rxegx | e, | oading
pi gnent s sucknastiosa,of aliat isertieci adhekaohi 10 atRf KGR poﬁ@tﬁn S%hoP ganl c
i gment s sughyas;bht a0 Uphdl gKisdle, 2bger il { eapddiny ,0xate, rabehipban | ofand
organi ¢ pigments such as red pi gnent 202, red pi gnent 226, yeIIOM/plgnent

4, and al unmaf@uPake. Further, the povvders obt ai ned by subjecting the
powders just mentioneg tmadie bnom&ydhn@é}mn.mtsmdae]@e '@$ th%ntr‘§tl}§‘|gng

st1icon, ne%ﬂéif%ems of examination shown in Table 7 have the fo}low1ng
meanings: O for 8 to 10 members of the panel, A for 5 to T
members of the panel, and X for 0 to 4 members of the
panel, respectively finding the relevant sample satisfactory

for use.

|m
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soap, N;acyl

t herein such additi ves as water, surfactant, tacklfler anti se

ant i oxi dant

glutamic acid are also usable. The cosnetic This Sheet Has Been Repl
24 articles of this. invention are allowed to |ncorporﬁ|ﬂmr

which are in popular use in smsnet c articles.

articles, though RESINGINISe PARTECLES ,t MBRHOD EORNEBRODUGTION | BHEREO®Ry al | y
~falls in the range of 0.1 to 70% by wei-ght, preferably 0.5 to 50% by

wei ght, and

more preferably 1 to Z¥PAUBES\EHEREFOR

What is claimed is:

1. A method for the production of resinous
particles, . _
comprising suspending a polymeric monomer (A) in an aqueous
medium and polymerizing said polymeric monomer (A) in the
presence of a compound (B),
wherein said polymeric monomer (A) having as a main
component thereof a (meth)acryl type monomer, and
wherein said compound (B) having a "structural unit selected
from the group consisting of -SH, -S-S-, -COOH, -NO2, and -

OH, and being substantially insoluble in water and sparingly

soluble in said polymeric monomer (A).

2. A method according to claim . 1, wherein said
compound (B) has two or more structural units selected from
the group consisting of -SH, -S-S-, -COOH, -NO2, and -OH.

3. A method according to claim 1 or 2, wherein the

amount of said compound (B) to be added is in the range of

20 to 0.0001% by weight, based on the amount..of :Said

polymeric monomer (A). o

4. A method according to one of claims 1 to 3,
wherein the system ready for suspension polymerization has
incorporated therein an additive selected from ';he group
consisting of plasticizer, polymerization stabilizer,
coloring agent, fluorescent whiting agent,. magnetic.powder,
ultraviolet absorbent, antistatic agent, and -flame
retardant.

5. (Meth)acryl type resinous particles comprising
an organic comporient, wherein said organic component is
decomposed after 40 minutes' standing in the air at 270°C to
a ratio of not more than 60% by weight.

6. Resinous particles according to claim 5, wherein
the average particle dlameter thereof is in the range of 0.1
to 500 pm. |

T. Resinous particles according to claim 5 or claim
6, wherein the refractive index thereof is in the range of
1.45 to 1.55.

| AN DR 0
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ampunt of the resinous particles of this invention to be used in cosnetic
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A coating conposition constitutes itself another usé'fOUndmfdrIfHéIFés}hous

particles of the present invention. As concrete exanplTais Sheet H
cenposition, coating agents for inparting antl-blocklng dslip
properties to outer filmor surface of various coats na he

bi nders which are effectively usable for such coating conp05|t|ons I ncl ude
t ferno-pl astic resins, thernosetting resins, and reactive resins which are
capable of forming a coat on various sgﬁ$trates when applied thereto. These
resins are used either singly or in th orm of a conbination of two or
nore nmenbers, dependi ng on the purpose of use. The thernoplastic

resin, used advant a ou preferabl.y.has_an a 9€, lar_ weight in
the range of 1,000 %%ydﬂﬁqﬁbﬁ ¥ﬁ coﬁ%réfgé exarrpes'qnu St cq%

t her mopl ast ifo mésich whpohpanaﬁ/essthhrslmeéacplm'l-mz iage@nkde vinyl chlori de

type resins such as gol Y’(‘é'srlY)lou“sh|p%rr"tCi%l€Qda¥bByb11@@"@cﬁ'éjl%'l\ld rsvldrd%ri%m
chl ori de coepl

chl or1 de CoRol Uit Yl pEsher s YRE:RES O SHCh AR g MLV eapetete,

- copolyner, (neth)ackOyl i c Reesirasus t ppetickss necesurdlingastq rretlh).acr:‘yl o

ester (CO)th%Hﬁr6,(“ﬁ&gﬁa§585¥ﬁo?§£§§'therein an antistatic agent.

' 11. A polyblefin type polymer cbmposition

comprising the resinvous particles recited in one of claims 5
to 7 and a polyolefinic resin.
' 12. A polyolefin type polymer composition according
to claim 11, wherein said resinous particles are used in an
amount in the range of 0.001 to 40% by weight based on the
amount of said polyolefinic resin. :

13. A polyolefinic polymer film formed by
incorporating the resinous particles recited in one of
claims 5 to 7 into a polyolefiniec resin sheet.

14. A polyolefinic polymer film accdrding to claim:
13, wherein said resinous particles are used in-an aMOunt.in
the range of 0.001 to 5% by weight based .on the amount of
said polyolefiniec resin. '

15. A cosmetic article obtained by incorporating
resinous particles recited in one c¢f claims' 5 to 9 as a
filler. o

16. A coating composition obtained by incorporating
resinous parﬁicles recited in one of claims 5 to 10 as a
binder. '

* c L L] S *



acrylonitrile copolyner, and (nmeth)acrylic ester-styrene copol yner, styrene
type.resins such as styrene-butadi ene- acrylonitrile copolyner, polyam de
type resins such as poly(e-caprolactan) and the condensate of adipic acid
wit h hexaret hyl ene di am ne, pol yester type resins such as the

25 condensate of terephthalic acid with ethyl ene glycol and the condensat e
of adeIC acid with ethylene glycol, polyolefin type resins such as

pol yet hyl ene, chIorB@éﬂ@@U§0P9BEé§9E§meMEEEQBoR9R PRI Y CBEOYH STHRRBOF ene,

pol yi sobutyl ene, and pol ybut adi ene, cell ul ose derivatives such as cellul ose
acetate, cellul ose propionate, andnﬁNﬂwﬂSﬂﬂnﬂH@ﬁEFoﬁnd

ABSTRACT

A method for the production of resinous particles

5 which comprises subjecting a polymeric monomer having

(meth)acryl type monomer as a main component to agqueous

suspension polymerisation in the presence of a compound

which is substantially insoluble in water and sparingly

soluble in the polymeric monomer. The compound has at

10 least one structural unit selected from -SH, -S-S-,

-COOH, -NO,, and -OH.
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- CREF. CEMENT SHESIS o
but yr al rEBmeﬁ;ﬁMhepﬁﬁﬁheéé)p siingPare available in the market, they may
be used-i ngxngigm(ggnnpgggggjdeﬁ(ppgggdq&rw se, they may be synthesi zed by
petrti nent Epgﬁgﬁﬁ%@§5g&@hgﬁgukagﬁg,gn the art. The thernosetting

resin or |t pPAbGRRE! Veph& BsS sgdgabl e of forming a cross-linked structure
- due to ai gﬁéition regégﬁon, apﬁo sation reacti on AMENDEDeSPEUEIGATIONI ng
el ray,, dried, or treated otherw se during

heat ed, exﬂﬁéﬁg(hgﬁﬁg" Y _
or after it r avegating  As concrete exanples of the
t hernmp-setting resin or reactive resin which answers this description,

phenol type rggkRRoS¥CRAREIRLKS), aanbeREREADIrFORSCRODESTION FHERBOFYPE
resins such as urea resin, nelamne rea’ and benzoguani ne resin, various

n

al kyd resins, unsaturated pol yeﬁ@—ﬂﬁ;-ﬁgm th acryl type rlesi ni |
- i fi NS : i - ni ol,yesters an
o o b TR 1RYElTan! SREYERELE G5 OWLONN it adges! i o

i socyanat e group-containin i . pol yani ne _
resin may Bethodefor the prpdudiiiorerthengaf orand awses thereforct edone

accordancepgfgbchhgﬁnyityhtotﬁghegﬁgﬁgﬁsf anpowghé;fgg?féﬁteo?o he

coated and such properties as hardness, flexibillty  Tresistance 0

chenicals,P°}¥@?§§3ndﬂ°n?TPr having as a main c¢omponent thereof a
(meth)acryl type monomer, this invention relates to a
technique for repressing the sympathetic occurrence of
minute particles due to emulsion polymerization, stabilizing
the suspension polymerization, enhancing the yield of the
polymerization, and enabling the produced resinous particles
to acquire enhanced physical properties. Further, this
invention relates to a technique for improving the ability
of (meth)acryl type resinous particles to resist heat.

(Meth)acryl type resinous particles particularly of
the class having an average particle diameter in the
approximate range of 0.1 to 500 g m are expected to find
utility in numerous applications such as for example as an
anti-blocking agent for resinous film, an additive for
electrostatic image developing toner, a powder coating
material and water-dispersion type coating material, an
additive for facing panels, an additive for artificial
marble, a filler for cosmetic articles, and a filler for a
chromatographic column.

Heretofore, as methods for: the producticon of
resinous particles, those resorting to mechanical
pulverization, to suspension polymerization, and to emulsion
polymerization have been known to the art. 0f these
methods, that which resorts to mechanical ~pulverization
necessitates a huge energy input to pulverize the particles
and require many classification steps to enable the resinous
particles to be produced with a uniform diameter. Since the
minute particles which are obtained by this method are
amorphous morphologically, they have room for further
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pol l uti on, and weat herability which are expected of a coating. They are
used either singly or in the formof a conbination of two or nore nenbers
i . due consideration of the purposes for which the rel evant coating
conpositions are used. The coating conposition of the present

I nvention containing resinous particles can be obtained by a nmethod of

di spersing the resinous particles in a ¥%ariable binder. The

26 rati o of the amount of the binder used in the coating conposition to

t he anount of resinous particles contained in
improvement in flowability _and proofness against

flocculation. Although the method which resorts to emulsion
polymerization is capable of producing minute particles of
uniform diameter, the produced minute particles have a
diameter of about 0.1 um and, therefore, cannot be directly
put to such applications as mentioned above. In contrast
thereto, the method which resorts to suspension
polymerization allows relatively easy production of resinous
particles of a desired diameter because it comprises
preparing suspended particles of a monomer by mechanical
stirring and subjectiﬂg the suspended monomer particles to
polymerization. It further enjoys such advantages as
obviating the necessity for using a solvent and facilitating
the reaction control.

It has been known, however, that the suspension
polymerization entails secondary formation in the aqueous
phase of minute particles due to emulsion polymerization.
The secondary reaction 1lowers the yield of the main
polymerization and degrades the stability of this
polymerization. Further, since the minute particles formed
‘as described above by emulsion polymerization adhere
predominantly to the phase boundary of the particles
produced by suspension polymerization and cannot easily be
completely removed therefrom , they suffer impairment of the
physical properties of the produced resinous particles.
Particularly when the resinous particles to be obtained by
suspension polymerization are required to have such a small
diameter as to be in the approximate range of 0.1 to 500 .m,
for example, and since the amount of a dispersion stabilizer
to be added to the aqueous phase for ensuring stabilization
of the minute suspended particles is large as compared with
that for ordinary suspension polymerization, the amount of
the polymeric monomer dissolved in the aqueous phase at the
step of dispersion and the step of polymerization is
increased possibly to the extent of causing the problem of
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the coating conmposition is not particularly specified. For the purpose of
enabling the coating conposition to sufficiently produce the characteristic
qual ity thereof and, at the same time, retain the quality as a coating
intact, the resinous particles may be used in an amobunt in the range of
0.01 to 300 parts by weight, preferably 0.05 to 200 parts by wei ght, based
on 100 parts by weight of the binder. 3Ihe resin particle-containing
coating conposition of this invention, when necessary, may incorporate
therein in addition to the conponents nentioned above the well-known
additives ipyepeddetiencoaif ngmiantesi tpanticl@mundsenotol argruksewgh to

| eopardi ze the resinous particles. The additives which are
ef fectivel yégggﬁ%éfgépf{)ﬂé addi tional incorporation include, for exanple,

netal lic soap, dispéssion amganschfey supraveahingi| fbfeor nbngpansiioary,
anti-stati C?é‘rﬂ}gtﬂ&riﬂﬁfz 8 TP CPhusBhg ' eRulbibh, Mgiéig@z%ﬁf RpPat R, Y

i norgani ¢ pl gnents such as titanium dj oxi de. ) esi des the uses

ment i oned a®@YeOUs hPhass notiBepaddition opf @ns iRQRERNLY MAter-sadadile

used, for exaRDbEtoAS tA) 6HE tdystddr haB e rRAbRAI GToleyRE ORIrt] tOFyYn an

additive for & Lagi ngRanels & Addi Y8 1585 the addition of 0.01 to
10% by weight of a water-soluble inhibitor such as ammonium
thiocyanate or cupric chloride to water, JP-A-60-8,302
discloses the addition of vanadium pentoxide and/or cupric
chloride in combination with a dispersion stabilizer, JP-A-
62-205, 108 discloses the solution in water of not less than
10 ppm, based on the total amount of vinyl monomers, of such
a water-soluble inhibitor as sodium nitrite, potassium
nitrite, or cupric chloride, JP-A-2-284,905 discloses
suspension polymerization effected by the use of a water-
soluble inhibitor such as a nitrite and a polymerization
initiator formed of an organic peroxide, and JP-A-3-237,105
discloses suspension polymerization effected in a continuous
aqueous phase containing water, a water-miscible organic
solvent, and a water~-soluble polymerization inhibitor such
as sodium nitride or hydroquinone.

Further, as disclosed in JP-A-61-255,323, the
technique of adding to an aqueous suspension polymerization
System a water-soluble mercaptan compound for the prevention --.
of the sympathetic occurrence of emulsion polymerization has
been known to the art. As water-soluble mercaptan
compounds, 2-mercaptoethanol, thioglycolic acid, cySteine,
glutathione, dimercaprol, 1,4-dithiothreitol, dimercapto-
sucecinic acid, and 2,3-dimercapto-l1-propanesulfonic acid are
cited in the specification in support of the disclosure.

JP-A-~52-102,391 discloses the addition of about
0.0005 to about 0.02 part by weight of a water-soluble
inhibitor selected from among borohydrides represented by
the following structural formula (I), alkali meﬁal nitrites,
alkaline earth metal nitrites, and ammonium nitrite and
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artificial marble, a filler for a chronmatographic colum, a gap-adjusting
agent for a liquid crystal display panel, a display powder for a coal tar
counter, and a carrier for an imunodi agnostic nedicine. Now, this
invention will be described nore specifically belowwth reference to the
wor ki ng exanpl es. These exanples will not Iimt this invention in any
respect. \Wherever the expression "parts"‘is used in the follow ng worKking
exanples, it shall be construed invariably as referring to parts by weight.
Ex le 1 _ 2 7

anp about 0.0001 to about 0.005 parts by weight of an oil-
soluble inhibitor, oil-soluble and alcohol-soluble
nigrosine, respectively based on 100 parts by weight of

monomer.

H
I R
| \r
R”

(wherein X is an alkali metal and R, R', and R"
independently represent a hydrogen atom, a phenyl group, an
alkoxy group, or an alkyl group of one to ten carbon atoms).

In the suspension polymerization of a polymeric
monomer having as a main component thereof a (meth)acryl
type monomer, even when an inorganic water-soluble inhibitor
is added to the reaction system, the effect of the inhibitor
in preventing the emulsion polymerization is so weak that
the inhibitor must be added in a 1large amount.
Particularly, the conspicuity of this trend grows in
proportion as the diameter of minute particles obtained by
the suspension polymerization decreases.

When the water-soluble mercaptan compound mentioned
above is used for preventing the sympathetic occurrence of
emulsion polymerization, this mercaptan compound induces
impartation of an offensive odor to the produced resinous
particles or the effluent from the polymerization system.
This offensive odor is not easily removed by washing.

As regards the use of the borohydride as a water-
soluble inhibitor, this compound itself is difficult to
handle and, on account of this difficulty, the conditions of
the suspension polymerization dictate rigid control.

The various applications cited above are possible
outlets for the (meth)acryl type resinous particles. When
the resinous particles are used for example, as an anti-
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A flask provided with a stirrer, an inert gas inlet tube, a reflux
condenser, and a thernoneter was charged with 900 parts of deionized water
havi ng di ssolved therein 0.5 part of polyoxy-ethylene al kyl sul fo-anmoni um
(produced by Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under trademark
designation of "Hitenol N-08"). To the flask, a mxture prepared in
advance of 90 parts of nethyl nethacryléte 10 parts of trimethylol propane
trimethacrylate, 1 part of azoisobutyronitrile, and 1 part of

3, 4-di nitorobenzoic acid was added, then the resultant m xture was stirred

for five mi bmbegmtg afdg_i'_érﬁt oLfBﬁK?ggéﬁgnaus\((\n Elnfm NE ﬂf{fé Hﬂgﬁ?géghﬁm
PorpgeneousPERBRERLREn, which " thed deiioys 1, parEaBhed: nare: osaridIabIR i o
to water mapoﬂséssbam@emndximxnghimonheofefgg:tl}€ aﬂdei6Q0T®H65§y§¥éﬁm
suspensi on Sk TR b (n OH OPRR UEBRELES 8 Tne  addnd s d Rt N g ame
time, heateéb@blts[éprPCth$hend heakas continuously stirred at this
PERT b1 chol ot Ve SOMAE PR3 o A U U ilkaging
material for wrapping various articles of commerce such as
foodstuffs. The film is at a disadvantage in respect that
when it is superposed over itself in a multiplicity of
layers, the adjoining surfaces of the superposed layers of
film fasten cohesively, a phenomenon popularly called
"blocking," and seriously impairs the operational efficiency
of the Wwrapping. As means conventionally adopted for
preventing the polyolefin film from the phenomenon of
blocking and imparting an improved slip property to the
film, a method which comprises uniformly incorporating
minute particles of an inorganic substance such as silica or
tale in the film has become very polular. For the purpose
of imparting sufficiently the anti-blocking property and
slip property to the polyolefin film by the use of such an
inorganic substance as mentioned above, however, the
inorganic substance must be incorporated in a large amount
into the film. Further, when the polyolefin film containing
the inorganic substance is stretched, the film is at a
disadvantage in that voids occur round the peripheries .of -
the particles of inorganic substance which decreases the
film transparency and mechanical strength.
The use of fine powder of polyamide or beads of
condensed resin having a triazine ring instead of the
inorganic substance mentioned above has been proposed. A
method which resorts to the use of the fine powder of
polyamide is effective in preventing degradation of
transparency. However, it, has the disadvantage in that
since it requires this fine powder to be used in a large
amount, the fine powder degrades the strength of the film
and boosts the cost of production of the film. A method
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dried to obtain resinous particles (1). The filtrate obtained at
this time was found to contain 1.48 g of a nonvolatile conponent (fine
particles of enul sion polynerization). By nmeasurenent with a

Coul ter Counter (aperture 100 [err]), the resinous particles (1) were found
to have an average particle dianeter of 3.47 [err] wth a standard
deviation of 1.4 [err]. The resinbus particles (1) were colorless
and odor| ess. , The rati o of deconposition of the organic conponent of
the resinous particles (1) after 40 mnutes' standing in the air at

270[ err] C, whiehemelied diy thehaisaisaf hfads ofhecondpnsddieesin draviagra

(produced %ﬁ*zfimdgqnﬁe'@mé% AEQIRL&EF s VLR RO D2 £RHEN OF

"DTG 40"),

of transparency because of the difference in refractive
index between the polyolefin and the condensed resin having
a triazine ring. It is further at a disadvantage in that
the unaltered volatile substances such as formalin which
persist in the condensed resin having a triazine ring give
rise to voids during stretching and bring about degradation
of the transparency or mechanical strength. Further, at the
time that these resinous particles are incorporated in a
film, the resinous particles decompose during melting and
kneading of the resin for film unless they have sufficient
heat stability and the product of this decomposition emits
an offensive odor and induces the occurrence of voids
possibly to the extent of polluting the environment and
impairing méchanical and optical properties of the produced
film. Thus, the resinous particles should desirably have a
further improved heat stability.

US-A-2T44886 is concerned with a technique for
accelerating the polymerisation rate and for enabling
relatively 1low temperature polymerisation in the
polymerisation of (meth)acrylic esters. This reference is
therefore concerned with polymerisation initiator systems.
The methacrylic esters are polymerised under conditions in
which an organic peroxide, a tertiary -amine having a
specific structure and a thiophenol. Thus, in order ¢to
achieve the object in US-A-2744886, the organic peroxide and
the tertiary amine are essential components.

JP-A-T7620989 is concerned with a method for the
production of methacrylic resins having improved heart
stability. In this case, a compound selected from
thiophenols, thiocresols, thioxylenols and thionaphthols is
added to a suspension polymerisation system of a
polymerisable methyl methacrylate monomer. The possible
compounds for addition all have a single functional unit.
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28 to be 25.2% The determnation of this ratio of _
deconposition was effected by heating a sanple of the resinous
particles (1) at a heating rate of 40[err]C nminute fromthe room
tenperature to 200[err]C, then continuing the heating at a gradually
decreased heating rate so adjusted that the tine required for. the
tenperature to rise fromthe roomtenperature to 270[err]C totalled 20

m nutes, allow ng the sanple which had reached 270[err]C to stand at that
tenperature for 40 minutes, and weighing the sanple at the end of that
period thereby finding the decrease in the weight of the sanple du? to the
heat i ng. For the &Rt Phierti obf thissaipvention, oftherefarse nouss to

particles waroatide ﬁEhﬂﬂbﬁﬁ“bé¥ﬁ¥ﬁ1é§roﬁwigﬁﬁﬁﬁﬁdfﬁh%%é?a%ﬁi%ggé?églggr(z)

\T/e/r(ran ggt Si ﬁ,%eﬂipfé«%ﬁgﬁiﬂéh%?t : chd%?ng gﬁ"éﬁ?&ﬁpll@eﬁ EQrefthe hpesinpust
of thiosali panticd@sl wagnothdri odijeet off ltiwbst intehbeod 43 to provide
resinous particles of excellent physical properties obtained
by the suspension polymerization of a polymeric monomer
having as a main component thereof a (meth)acryl type
monomer and a method for the production thereof. Still
another object of this invention is to provide suspension
polymerized resinous particles which only sparingly suffer
from the inclusion therein of minute particles
sympathetically by-produced by emulsion polymerization and a
method for the production thereof. Further, in the
suspension polymerization of a polymeric monomer having as a
main component thereof a (meth)acryl type monomer, this
invention has as yet another object thereof the provision of
a method for the production of resinous particles which
represses the possible occurrence at the phase boundary of
the suspended particles such fine particles as
Sympathetically by-produced by emulsion polymerization and
promotes the improvement of stability of polymerization, the
enhancing the yield of production, and the enhancement of
physical properties of the produced particles. A further
objeet of this invention is to provide (meth)acryl type
resinous particles excelling parﬁieularly in heat stability,
a method for the production thereof, and uses therefor.
According to one aspect of the invention, there is
provided a method for the production of resinous particles
which comprises suspending a polymerisable monomer (A) in an
aqueous medium and polymerising the polymerisable monomer
(A) in the presence of a compound (B) and a dispersion
stabiliser, and in which: the polymerisable monomer (A) has
as a main component thereof a (meth)acryl type monomer; the
compound (B) has two or more structural units selected from
-SH,  ~-S-S, -COOH, -NOp, and -OH, and is substantially
insoluble in water and Sparingly soluble in the
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di ni torobenzoic acid and the stirring with the T. K Honogeni zer was

I nstead carried out at a rate of 6,000 r.p.m for three m nutes.

The solubility of thiosalicylic acid to water under the conditions of
23[err] C and 760 Torrs was not nore than 0.03%and the solubility to the
pol ymeric nmononer used was 1.6% : The produced resinous particles
(2) were tested for properties and the &mount of minute particles

by- produced by enul sion pol ynmerization was determned in the same nanner as

in Exanple 1. The results are shown in Table 1. Exanple 3 Resi nous
particles ( L n egggg h o} Byl cept
that 70 par@ %gbu%f%crﬁ&f‘%eg an %2? Gl-, 0 Qﬁ%ﬁes\%\ere | nétﬁgéguﬁ)&

as pol yner i Bhokenbe %ddpdneﬁtdna&@QSqﬁﬂﬁﬁsQﬁ 20 nte r@b@%@bﬁcbxcwﬁlﬁb§,used
instead of gafidd loPfthdCatotntli &f L OROLOSHEPhEr BSAK e monomer (A).

With respect to the suspension polymerization, it is
permitted to incorporate into the polymerization system any
additives such as plasticizer, polymerization stabilizer,
coloring agent, fluorescent whiting agent, magnetic powder,
ultraviolet absorbent, antistatic agent, and flame
retardant.

The objects of the invention may also be accmplished
by resinous particles of a (meth)acryl type polymer which
are characterized in that after 40 minutes' heating at 270°C
in the air, the organic component thereof is decomposed at a
ratio of not more than 60% by weight.

The resinous particles preferably have an average
particle diameter in the range of 0.1 to 500 um. The
resinous particles, when not incorporating a colouring
agent, may exhibit a refractive index in the range of 1.45
to 1.55. The resinous particles, depending on their
intended use to be selected, may contain various additives
such as selected from among those cited above.

This invention is further directed to a polyolefin
type polymer composition comprising the resinous particles
mentioned above and a polyolefinic resin. The proportion of
the resinous particles to the polyolefinic resin.  is
preferably in the range of 0.001 to 40% by weight.

This invention is also directed to a polyolefin type
polymer film formed by incorporating the resinous particles
mentioned above into a polyolefinic resin sheet. The
proportion of resinous particles to polyolefin is preferably
in the range of 0.001 to 5% by weight.

This invention further is directed to a cosmetic
article formed by having the resinous particles mentioned
above incorporated as a filler.

Thig Is the replacemant sheet
- 2 JUN 1997

Date:



29 The solubility of p-nitrobenzoic acid to water under the
conditions of 23[err]C and 760 Torrs was not nore than 0.03% and the
sotubility to the nonomer used was 0.48% The produced resinous
particles (3) were tested for properties and the amount of mnute particles
by- produced by enul sion pol yneri zation was determned in the sanme nmanner as
in Exanple 1. The results are shown in_ Table 1. Exanple 4 The sane
flask as used in Exanple 1 was charged with 900 parts of deionized water
havi ng di ssolved therein 0.5 parts of pol yoxyethyl ene al kyl sul f oanmoni um
(produced by Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under trademark

desi gnation of "H tgqlpdk 08¢his Tf’rx\‘i&f’tiéﬁs& 2abebtes PP Sodty
advance of 75 parts of neth nmet hacr te an arts qf ethylene gl coI
di et hacr ylegmposition formed by 1ncorporat1ng t e resinous partlc g

mentioned above as a binder.

) This invention, by effecting the aqueous suspension
polymerization of the polymeric monomer (A) having as a main
component thereof, a (meth)acryl type monomer in the
presence of a compound (B) having the above mentioned
specific structual unit and being substantially insoluble in
water and sparingly soluble in the polymeric monomer (4),
can repress the possible sympathetic occurrence of emulsion
polymerization of part of the polymeric monomer (A) which is
dissolved in the aqueous phase and promote enhancement of
the stability of polymerization, the yield of production,
and the physical properties, especially heat stability and
uniformity of the particle diameters, of the produced
particles. :
The inventors have made a diligent study in search
of a method for repressing the sympathetic occurrence of
emulsion polymerization in the aqueous suspension
polymerization of a polymeric monomer having as a main
component thereof a (meth)acryl type monomer with attention
focussed on the fact that this emulsion polymerization takes
place predominantly on the phase boundary of the suspended
particles. As a result, it has been appreciated that when
the compound (B) .which  has . the aforementioned specific
structual unit and which is substantially insoluble in water
and sparingly soluble in the polymeric monomer mentioned
above is used, this compound (B) can be efficiently
distributed on the phase boundary of the suspended particles
in the aqueous polymerization and can effectively repress
the emulsion polymerization which would otherwise occur on
‘the phase boundary of the suspended particles.

It has also been found that the resinous particles
of (meth)acryl type polymer which are obtained by the
suspension polymerization carried out in the presence of

this compound (B) preeminently excels in heat stability as
This. is :ha rspiaoermm sheet
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as nonomer conponents, 20 parts of titanium dioxide (produced by Ishihara
Sangyo Kaisha Ltd. and marketed under tradenmark designation of "Tipaque
CR-60-2") as a coloring agent, and 1 part of azoisobutyronitrile, and 1
part of thiosalicylic acid was added, then the resultant mxture was
treated in the sane manner as in Exanple 1 to give rise to resinous

particles (4). The solubilityl®f thiosalicylic acid to the
pol ymeri c nmononer used under the conditions of 23[err]C and 760 Torrs was
1.6% The produced resinous particles (4) were tested for

properties apiphh8danpith Ofnd" r&Brﬁré?ﬁfﬂdr@les r*é‘é‘iﬂbﬂgucggr@y?fgy s O“I"he

pol ynmeri zati on was detern1ned in the sane nanner as in

resul ts ar ePERBHAC nreager 1fopy e‘FYHﬁ n&QPdsy Fefadits E?&%PE et t° be
flask provi degepinifed.sti Wéerdidlnnbmerén‘lgﬁﬁpﬁ@t thebe,the r ebhpyuaandgnser,

o 2 o TRERLA niSE, SheRELat, R0 it B4 SR 1 S e di e

mar ket ed uneémnlpioducpodyerdfzat iom.- 206" )the Tophheef | helipdaryi xtofr e tie 97

parts of Sty{SpPendBH Rodduer Parldidy! 1t was beyond our expectation
for compound (B) to have the effect of improving the heat
stability of the suspension polymerized resinous particles.

Now, this invention will be described in detail
below with reference to embodiments thereof.

The polymeric monomer (A) to be used in this
invention has as a main component thereof a (meth)acryl typé
monomer. To be more specific, it contains 50 to 100% by
weight, preferably 60 to 100% by weight, of the (meth)acryl
type monomer therein. If the proportion of (meth)acryl type
monomer to polymeric monomer (A) is extremely small,. the
effect which compound (B) has in inhibiting the emulsion
polymerization as specifically described hereinbelow can be
expected to be small. Therefore, it is preferable that the
SP (solution parameter) value of the polymeric monomer (A)
should be not more than 9.0.

The (meth)acryl type monomers which are effectively
usable herein include, for example, aerylic acid, acryliec
esters such as methyl acrylate, ethyl acrylate, n-butyl
acrylate, isobutyl acrylate, dodecyl acrylate, stearyl. ..
acrylate, 2-ethylhexyl acrylate, tetrahydrofufuryl acrylate,
methacrylic acid, methyl methacrylate, ethyl methacrylate,
propyl methaerylate, n-butyl methacrylate, isobutyl
methacrylate, n-octyl methacrylate, dodecyl methacbylate, 2~
ethyl-hexyl methacrylate, and stearyl methacrylate. of
course, these are not exclusive examples. It is also.
permissible to use two or more of these (meth)acryl type
monomers in a combined state. _

For the purpose of obtaining resinous particles
having an intermolecular cross-linked structure, it is
allowable to copolymerize a (meth)acryl type monomer having
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nmet hacryl ate as nononers and 8 parts of benzoyl peroxi de was added

then the resultant m xture was stirred at a high speed to give rise to
a “~honobgeneous suspensi on. Then, the suspension was blown with a
forced current of nitrogen gas and, at the sanme tine, heated to 80[err]C,
then stirred at this tenperature continuously for five hours to effect

pol yneri zation reaction, and cooled to lobtain a polyner suspension. This
pol ymer suspension was filtered, washed, and dried to obtain a pol yner
havi ng an epoxy group as a reactive group. By the use of a

| abor atory pl pdueallity( pfogudachdnic double bond groups in the molecular

unit thereof with the aforementioned (meth)acryl type
monomer. The cross-linking (meth)acryl type monomers which
answer the description given above include, for example,
trimethylol propané triacrylate, ethylene glycol
dimethacrylate, diethylene glycol dimethacrylate,
triethylene glycol dimethacrylate, decaethylene glycol
dimethacrylate, pentadecaethylene glycol dimethacrylate,
pentacontahectaethylene glycol dimethacrylate, 1,3-butylene
dimethacrylate, allyl methacrylate, trimethylol propane
trimethacrylate, pentaerythritol tetramethacrylate, and
diethylene glycol dimethacrylate. It is allowable to use a
plurality of these (meth)acryl type monomers in a combined
state. It is permissible to use in the copolymerization as
a cross-linking agent an aromatic divinyl compound such as
divinyl benzene, divinyl naphthalene, or a derivative
thereof, a cross-linking agent such as N,N-divinyl aniline,
divinyl ether, divinyl sulfide, or divinyl sulfonic acid, an
unsaturated polyester such as polybutadiene or polyisoprene,
and any of the reactive polymers disclosed in JP-B-57-
56,507, JP-A-59-221,304, JP-A-59-221,305,. JP-A-59-221,306,
and JP-A-59,221,307 in amounts not large enough to disrupt
the specific proportion of the (meth)acryl type monomer in

the polymeric monomer (A) mentioned above.

The other monomer which- may be contained in the
polymeric monomer (A) used in this invention is only
required to be capable of copolymerizing with the
(meth)acryl type monomer mentioned above. The mohomers
which are thus usable effectively herein include, for
example, styrene type monomers such as styrene, o-methyl
styrene, m-methyl styrene, p-methyl styrene, a«-methyl
styrene, p-methoxy styrene, p-tert-butyl styrene, p-phenyl
styrene, o-chloro styrene, m-chloro styrene, and p-chloro
styrene, and ethylene, propylene, butylene, vinyl chloride,

‘vinyl acetate, acrylonitrile, acryl amide, methacryl amide,

and N-vinyl pyrrolidone.
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Toyo Sei ki K K. ), 40 parts of the polyner having an epoxy group as a
reactive group and 20 parts of carbon bl ack (produced by M tsubi shi

Chem cal Industries, Ltd. and marketed under product code of "MA-100R")
were kneaded to effect reaction under the conditions of 160[err]C and 100
r.p.m, then cooled and pulverized to obtain a carbon black graft polyner
(1). Exanple 5 The sane flask as? used in Exanple 1 was charged with
900 parts of deionized water having dissolved therein 0.5 part of

Co. " LTa and mar ket e eERd T Bk EniR dHVEL N, B ' Ehp, DRGHOGRIGN Ok |
the flask, rhsideusnpaeéiwndes, dmd themaquecuspraspenslion qbigmasr ifa tioon
e ot oy P BHE EEIbRAS Bihched () Obe, WAL RIS' d8SERTBRA. gporey
pol yner (1)reguirged ibea adddtiing adent the psuspengien spaliaerd @&ien e
1, 1 part obyskemSQIutysmpoind! ¢B)antibmais 8hvatanfialipsahisethind erCinl
were treated in the sane mgnner as |n anpl e to qbtain resinous
particles (¥pter and sSparing bi??iybﬁé 2",“2-&%Fhi%§'é’l'qe€wq cDgpPEery (A} er
mentioned above.

Since the compound (B) used as described above in
this invention 1is substantially insoluble in water and
sparingly soluble in the polymeric monomer (A), the compound
(B) in the suspension polymerization system is forced, by
the action of a dispersion stabilizer such as a surfactant
which is added to the suspension polymerization system as
described specifically hereinbelow to be present at the
phase boundary of the suspended particles and thereby
accomplish effective repression of the emulsion
polymerization which would otherwise occur at the phase
boundary_of the suspended particles. If the solubility of
compound (B) in water is unduly high, the compound (B)
during the suspension polymerization is forced to pass into
the aqueous phase lying contiguously to the phase boundary
and consequently is unable to affeet the emulsion
polymerization. If the solubility of compound (B) in the
polymeric monomer (A) is unduly high, it is liable to induce
chain transfer in-the suspended particles (monomer) and
prevent the degree of polymerization of the produced
resinous particles from incr-"easing.

The solubility of the compound (B) in water, under
the conditions of 25°C * 5°C and 760 Torrs, is preferably in
the range of 0 to 1% by weight, more preferably 0 to 0.1% by
weight. The solubility of the compound (B) in the polymerie
monomer (A), under the conditions of 25°C X 5°C and 760
Torrs, is preferably in the range of 0 to 504 by weight,
more preferably 0. 01 to 20% by weight, and most preferably
0.01 to 10% by weight.
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under the conditions of 23[err]C and 760 Torrs was not nore than 0.03% and
the solubility to the nononer used was not nore than 0.03%

31- The produced resinous particles (5) were tested for properties
and the amount of mnute particles by-produced by enul sion pol ynerization
was determned in the sane manner as in Exanple 1. The results are shown in
Table 1. Exanple 6 The sane flask3as used in Exanple 1 was charged
with 900 parts of deionized water having dissolved therein 0.5

The compound (B) which satisfies the conditions
regarding the solubility in water and in the polymeric
monomer (A) described above has two or more structural units
selected from the group consisting of -SH, -S-S, -COOH, -
NO2, and -OH.

As concrete examples of the compound answering this
description, salicylie acid, thiosalicylic acid,
dithiosalicylic acid, nitrobenzoic acid, 3,4-diniﬁfobenzoic
acid, and nitrophenol are cited.

_ In the aqueous suspension polymerization
contemplated by this invention, although the amount of the
compound (B) to be added is affected as by, for example, the
type of compound (B) used and the composition of the
polymeric monomer (A), it is in the approximate range of 20
to 0.0001% by weight, preferably 10 to 0.001% by weight, and
more preferably 5 to 0.01% by weight, based on the amount of
the polymeric monomer (A) mentioned above. If the amount of
compound (B) to be added is less than 0.0001% by weight, the
effect of this agent in inhibiting emulsion polymerization
is too small to prevent the occurrence of minute particles.
Conversely, if the amount exceeds 20% by weight, this agent
is liable to induce chain transfer within the suspended
particles (monomer) and prevent the degree of polymerization
of the produced resinous particles from increasing.

The method for adding this compound (B) to. the
copolymerization system is not particularly specified. For
example, a method which comprises adding the compound (B)
into the polymeric monomer (A), ‘a method which comprises
adding the compound (B) to the aqueous phase, and the method
which comprises dissolving the compound (B) in a solvent
such as methanol and dispersing the resultant solution in
the aqueous phase, are available.

The method of this invention for the production of
resinous particles resides in subjecting the polymeric
monomer (A) having as a main component such a (meth)acryléte
type monomer as described above to aqueous suspension
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part of pol yoxyethyl ene nonyl phenyl ether (produced by Sanyo Kasei K K and
mar ket ed under trademark designation of "Nonipol 200"). In the flask, the
det oni zed water and a m xture prepared in advance of 80 parts of nethyl

nmet hacryl ate and 19 parts of ethylene glycol dinethacrylate as nononer
conponents, 1 part of a fluorescent whiting agent (produced by G ba Ceigy
and mar ket ed under trademark designatioh4of "Ubitex OB"), 0.5 parts of

azoi sobutyronitrile, and 2 parts of o-nitrobenzyl alcohol were treated in
the same manner as in Exanple 1 to obtain resinous particles (6).

The Solubibb&ym@%iaamhbmob&mzyhhalcphebenoemabﬁr tihhelercompound di ¢ B pnsasf

23C and 76Q Torr S,0.48% h 23%
The produc 88P5§§ﬁ\§a§bﬁg |%ﬁ2§e %euagﬁib% t%’or %s% fs i
anount of dinndthe peangel ef bid prmuﬁﬁ&,bypéﬁﬁesaWpBDyrrﬁm B8°Con \/\'51313

det er m ned shﬁfhhﬁ}aan%m@{]lﬁéti& E&érmﬁreefﬂerabﬁfye é&?i-'ié& it SEP¥Res N

Tabl e 2. sane as used 1 was charged

with 900 pafterofresilakien qht é‘rlaﬁ’é\ﬂeﬁ'g Qﬁ sEB?véHSPﬁBFiSfin P@fﬁ‘:%% of
pol yvinyl poigherich’ aidnoméroy (KUr ahay Cbeenlt dompleted or while the

regulation is in process. Preferably, it is carried out
after regulation of the particle diameter. This regulation
of the particle diameter is effected by dispersing the
prescribed reactant components in an aqueous medium and
stirring the resultant suspension using a T.K. homomixer.
It may otherwise be effected by passing the reactant
components once to several times through such a high-speed
stirring device such as a line mixer (Ebara Milder of Ebara
Mgf. Co. Ltd. for example).

The suspension polymerization system incorporates
therein a dispersion stabilizer with a view to stabilizing
the suspended particles. The dispersion stabilizers which
are effectively used herein include, for example, water-
soluble macromolecular compounds such as polyvinyl alcohol,
gelatin, tragacanth, starch, methyl c¢ellulose, carboxy
methyl cellulose, hydroxy ethyl cellulose, sodium
polyacrylate, and sodium polymethacrylate, anioniec
surfactants, cationic surfactants, ampholytic surfactants,
nonionic surfactants, and alginates, zein, casein, barium
sulfate, calciup sulfate, bar;um carbonate, magnesium
carbonate, c¢alcium phosphate, tale, clay, diatomaceous
earth, bentonite, titanium hydroxide, thorium hydroxide, and
powdered metal oxides.

As the anionic surfactants, fatty oils such as, for
example, sodium oleate and potassium salt of castor oil,
alkyl sulfates such as sodium lauryl sulfate and ammonium
lauryl sulfate, alkyl benzen sulfonates such as dodecyl
benzen sulfonate, alkyl naphthalene sulfonates, alkane
sulfonates, dialkylsulfosuccinates, alkyl phosphoric esters,
condensetes of naphtalene sulfonic acid with formalin,
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and mar ket ed under product code of "PVA-205"). In the flask, the

dei oni zed water and a m xture prepared in advance of 70 parts of nethyl
nmethacrylate and 9 parts of trinethylol propane trinmethacrylate as nonomer
conponents, 20 parts of titanium dioxide (produced by Ishihara Sangyo

Kai sha, Ltd. and marketed under trademark designation of "Tipaque

CR-60-2") as a coloring agent, 1 lgart of a

32 fluorescent whiting agent (produced by G ba Geigy and marketed under
trademar k designation of "Ubitex OB"), 1 part of azoisobutyronitrile, and 1

part of thippalyewyétdylene alkylphenylether sulfates, and
polyoxyethylene alkyl sulfates are cited. The nonionic
surfactant includes polyoxyethylene alkyl ethers,
polyoxyethylene alkylphenyl ethers, polyoxyethylene fatty
esters, sorbitan fatty esters, polyoxysorbitan fatty esters,
polyoxyethylene alkylamines, glycerol fatty esters,
oxyethylene - oxypropylene block polymers. The cationic
surfactant includes, for example, alkylamine salts such as
lauryl amine acetate and stearyl amine acetetes, and
quaternary ammonium salts such as lauryl trimethylammonium
chloride, for example. The ampholytic surfactant includes
lauryl dimetyl amine oxide.

The dispersion stabilizer must be used with the
composition thereof and the amount of use thereof suitably
adjusted so that the produced resinous particles will
acquire a préscribed diameter in the range of 0.1 to 500 um,
desirably 0.5 to 100 um. Specifically, the amount of the
dispersion stabilizer used is in the rangé of 0.01 to 29% by
weight, preferably 0.1 to 10% by weight, based on the amount
of the polymeric monomer (A). .

As the polymerization initiator to be used for the
polymerization in this invention, any of the oil-soluble
peroxide type and azo type initiators which are generally
used for suspension polymerization can be adopted. The
initiators which are effectively used herein inelude, for
example, peroxide type initiators such as benzoyl peroxide,
lauroyl peroxide, octanoyl peroxide, benzoyl
orthochloroperoxide, benzoyl orthomethoxyperoxide,
methylethyl ketone peroxide, diisopropyl peroxy dicarbonate,
cumene hydroperoxide, cyclohexanone peroxide, t-butyl
hydroperoxide, and diisopropyl benzene hydro-peroxide, and
azo type initiators such as 2,2'-azo-bis-isobutyronitrile,
2,2'-azo-bis(2,Y4~dimethyl valeronitrile), 2,2'-azo-bis-(2,3-
dimethyl butyronitrile), 2,2'-azo-bis(2-dimethyl
butyronitrile), 2,2'-azo-bis(2,3,3-trimethyl butyronitrile),
2,2'-azo-bis(2-isopropyl butyronitrile), 1,1'-azo~-
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were treated in the sane manner as in Exanple 1 to obtain resinous
particles (7). The solubility of thiosalicylic acid in the nononers
used under the conditions of 23[err]C and 760 Torrs was 1.6% The
produced resinous particles (7) were tested for properties and the anount
of mnute particles by-produced by enul sion polynerizati on was determ ned

I n the sane nmanner as in Exanple 1. Thé®results are shown in Table 2.
Control 1 The sane flask as used in Exanple 1 was charged with 900
parts of deionized water having dissolved therein 0.5 parts of polyvinyl

al cohol ( preflsiCefe byhéxdneay-€arbohi thri ball, @, k¢ t-ad o+bd 81 Yp-medhokyced e -

advance of SRREL piBRnsbRTAET,CR MEACRAREYITHELS  Tobbl SRt as, "
di met hacr yl 4hi %} -aze~bipblitcyanavalenbet yaohdd s i | anderdimethybd2udi' ngza-T.
K. Honogeni ges- { $50ateealL oy T@husBalﬁnl@ai%aexenKiKiLiatoﬁ, §g0 r?'iﬂe?e'i’aablyf o

three mnutes to obtain resinous particles (Cl) for_ conpariso

produced r4$ebudnpAl | apaYntcin e cEApERI S QP fosiadd roy medghtni es
and the anDhéde Opr&fEPAB1Pa0L1CLES 10%- ByOoWeegHLDY baBEESbAN tRE! BiRNntaldfon
nas the polymeric monomer (A). _

In preparation for the suspension polymerization,
the polymeric monomer (A) or the aqueous phase, when
neeesséry, may have such a coloring agent as a pigment or
dye or other additive incorporated therein or added thereto.

The pigments which are usable effectively used
herein include, fob example, inorganic pigments such as
white 1lead, minium, chrome yellow, carbon black,
ultramarine, zinc oxide, cobalt oxide, titanium dioxide,
iron oxide, silica, titanium yellow, and titanium black and
organic pigments such as isoindolinone, quinacridone,
dioxane violet, phthalocyanine blue, perinone pigment,
perylene pigment, insoluble azo pigments, soluble azo
pigments, and dye lake.

The dyes which are effectively used herein'include,
for example, nitroso dye, nitro dye, azo dye, stilbene azo
dye, diphenyl methane dye, triphenyl methane dye, xanthene
dye, acridine dye, quinoline dye, methine dye, polymethine
dye, thiazole dye, indamine dye, indophenol dye, azine dye,
oxazine dye, thiazine dye, and sulfide dye.

The other additives which are effectively used
herein include, for exapmle, plasticizer, polymerization
stabilizer, - fluorescent whiting agent, magnetic powder,
ultraviolet absorbent, antistatic agent, and flame
retardant. The magnetic powder may be colored and can be
used as coloring agent either independently or in
combination with other coloring agent. |

The coloring agent and other additive mentioned
above may have been given a surface treatment by various
method for the purpose of having the dispersibility thereof
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determined in the same manner as in Exanple 1. The results are shown in
Table 2. Control 2 The sane flask as used in Exanple 1 was charged
with 900 parts of deionized water having dissolved therein 0.5 part of
pol yoxyet hyl ene al kyl sul f oanrmoni um (produced by Dai-ichi Kogyo Selyaku"
Co., Ltd. and nmarketed under trademark _designation of "H tenol N08").
When the deionized water and a nixturelbrepared I n advance of 90 parts of
met hyl nethacrylate, 10 parts of trinmethylol propane trinmethacrylate, and 1
part of azoisobutyronitrile 33

in the polymeric monomer (A) improved. The methods which

are effectively used for the surface treatment includé, for
example, a method which effects the treatment with a long-
chain hydrocarbon such as stearic acid or oleic acid, a
method which effects the treatment with a polymeric monomer
having a polar group such as an aerylic acid or a
methacrylic acid, a method which effects the treatment with
a polyhydric alcohol such as a trimethylol propane, a method
which effects the treatment with an amine such as triethanol
amine, a method which effects the treatment with various
coupling agent, and a method which comprises causing the
coloring agent or other additive to react at a temperature
in the range of 20° to 350°C with a polymer having a reactive
group such as aziridine group, oxazoline group, N-
hydroxyalkylamide group, epoxy group, thioepoxy group,
isocyanate group, vinyl group, silicon type hydrolyzing
group, or amino group which can react with the functional
group on the surface of the coloring agent or other additive
mentioned above thereby grafting the polymer on the surface
of the coloring agent or other additive.

The resinous particles which are obtained by the
method of production of this invention performed as
described above avoid by-production of minute particles due
to sympathetic emulsion polymerization and have an extremely
narrow particle diameter distribution having an average
diameter in the range of 0.1 to 500 .m, preferably 0.5 to
100 m, and more preferably 0.5 to 30 psm  because the
emulsion polymerization which otherwise occurs
sympathetically at the phase boundary of the suspended
particles and the aqueous phase during the suspension
polymerization is repressed by the action of the radical
sequestrate (B) mentioned above. Further, the resinous
particles which are obtained by the method of production of
this invention acquire very high heat stability. Typiecally,
this heat stability is such that the ratio of decomposition
of the resinous particles caused after 40 minutes' standing

This is tha repiaocement sheet

- 2 JUN 1997

Dasia:



were treated in the same manner as in Exanple 1, the suspension in the
process of polynerization suffered from poor stability of dispersion and
the greater part of the nonvolatile conmponent aggregated and settled to the
bottom of the flask. Control 3 The same flask as used in Exanple 1
was charged wth 900 parts of deionized water having dissolved therein 0.5
part of pol yoxyethylene al kyl sul f oanmohBum (produced by Dai-Ichi Kogyo

Sei yaku Co., Ltd. and narketed under tradenmark designation of "Hitenol

N-08") and 1 part of cupric chloride. Wen the deioni wat e
m xture pr@bar @107 aiMankleorabn phd ¢ NP WMANG | ﬁ?@f‘h;gsil at’&r %ggﬁﬁﬁs of

trinet hyl olpryreRaif ¢ Bt ieseyLhha, 40%d by pasightf, ammd sadrié yppeferabkyver e

treated in the sane nn i n gl le 1, the suspension in the process

of pol ymer ifek IW%LFF}?% gpﬁr%%n"b% r@t ability of dispersion and the

greater part of thermenveatiol eofonpheendeaompesgit ton andf setihé edorganhe

%;tgﬂqa?ge&%éc#aesnkt Q¥ Yed as a dOAs8GEEnLS a_%‘f agediRing" Bta"ehs 1
prescribed temperature as stated herein is the magnitude to
be obtained by heating a given sample at a heating rate of
40°C/minute from room temperature to 200°C, then continuing
this heating at a gradually decreased heating rateso
adjusted that the time required for the temperature to rise
from room temperature to 270°C totals 20 minutes, allowing
the sample which has reached 270°C to stand at that
temperature for 40 minutes, and weighing the sample at the
end of the standing thereby finding the decrease in the
weight of the sample by heating. The sample size of
resinous particles for the test is about 20 mg and the test
is'carried out under the condition of supplying clear air to
the site of the test at a rate of about 40 ml/min. The term
"organic component" as used herein refers exclusively to the
polymer component originating in the polymeric monomer and
does not contemplate the organic coloring agent and other
components which are optionally added to the resinous
particles. _

Since the resinous particles obtained by the method
of. production of this invention or the liquid having such... ...
resinous particles suspended therein can be ideally used in
various applications because the resinous particles excel in
heat stability and have outstanding properties such as a
very narrow particle diameter distribution as desecribed
above.

For example, the resinous particles contemplated by
this invention are ideally used as an anti-blocking agent
for films, particularly as an anti-blocking agent for
polyolefinic films.

The polyolefin type polymer composition contemplated
by this invention is a product obtained by incorporating the
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900 parts of deionized water having dissolved therein 0.5 part of

pol yoxyet hyl ene al kyl sul f oanmoni um (produced by Dai-ichi Kogyo Seiyaku
Co., Ltd. and marketed under trademark designation of "Hitenol N-08") and 1
part of thioglycolic acid. In the flask, the deionized water and a m xture
prepared in advance of 90 parts of nmethyl nethacrylate, 10 parts of
trinmethylol propane trineth- acrylate,lgnd 1 part of azoisobutyronitrile
were treated in the sane manner as in Exanple 1 to obtain resinous
particles (C4) for conparison. The produced resinous particles (C4)

for conparisog; ygne 3 91y RERP ﬁé&sa%%”ﬁ:a&“ybtl LB € This
particles by-produce y enmul sion polynerization was detérm ned in the sane
manner as PP &n1typRe RASMErs PRPAHLiPR nPERHBE $an be used for

obtaining a polyolefin type polymer film by forming in the
shape of a film the composition Alternatively, the polymer
composition may be used in a diluted form with an additional
polyolefin. The polyolefin type polymer film contemplated
by this invention is a product obtained by incorporating the
aforementioned resinous particles in a polyolefin. The
polyolefin type polymer film which is produced by
incorporating the resinous particles therein as described
above 1is outstanding in some properties such as anti-
blocking property, slip property, transparency, and
mechanical strength.

When the aforementioned resinous particles are
incorporated in the polyolefin, since the.resinous particles
have a sufficiently high heat stability as described above,
the possibility that the component forming the resinous
particles will decompose with the evolution of a volatile
component while the resinous particles are being melted and
kneaded during the formation of film and that the volatile
component will give rise to voids, the possibility that the
produced film will consequently suffer from degradation of
optical and mechanical properties thereof, and the
possibility that the offensive odor emanating from the
volatile component will cause environmental pollution are
all nil. _

The resinous particles contemplated by this
invention, while in a state not incorporating therein a
coloring agent, exhibit a refractive index in the range of
1.45 to 1.55, a value which closely approximates the
refractive index of the polyolefin. Therefore, when the
resinous particles of this invention are used as an anti-
blocking agent in the polyolefin, there is no possibility of
degrading the transparency of the produced film. Generally,
when the resinous particles have incorporated therein a
certain additive for the purpose of improving the heat
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34 Control 5 When the procedure of Exanple 1 was repeated except
that 1 part of dodecyl nercaptan (soluble in any desired proportion in

met hyl nethacrylate and trinethylol propane trinmethacrylate as polyneric
nononer conponents) was used instead of 1 part of the

3,4-dinitorobenzoic acid, the polynerization reaction was retarded and

the greater part of the volatile conpor&ht aggregated and settled to the
bottom of the flask.

stability, there is a strong possibility of causing their
refractive index to deviate from the range specified above.

: Thé resinous particles conforming to this invention have no
use for such an additive as mentioned above and, therefore,
have a desirable refractive index. In order for the
resinous particles to be effectively incorporated as an
anti-blocking agent in the polyolefin, they preferably have
a refractive index in the range of 1.47 to 1.53, more
preferably 1.48 to 1.52.

The resinous particles of this invention, for the
purpose of serving effectively as an anti-blocking agent,
preferably have a cross-linked structure and exhibit
relatively low hardness of not more than 5H, preferably not
more than Y4H, in terms of pencil hardness so that the film
produced using the resinous particles will produce ideal
resistance to scratching.

The amount of resinous particles to be incorporated
in the polyolefin type polymer composition of this invention
is suitably in the range of 0.001 to 40% by weight,
preferably 0.005 to 35% by weight, based on the amount of
the polyolefin. The amount of the resinous particlés to be
incorporated in the aforementioned polyolefin type polymer
film is suitably in the range of 0.001 to 5% by weight,
preferably 0.005 to 3% by weight, and more preferably 0.01
to 2% by weight, based on the amount of the polyolefin. The
polyolefin type polymer film of this invention is able to
acquire ideal anti-blocking properies and slip properties by
the incorporation of such a relatively small amount of
resinous particles as specified above. If the amount of
resinous particles to be incorporated as described above is
less than 0.001% by weight, the produced film does not
easily acquire as high anti-blocking properties or slip
properties as expected. Conversely, if this amount exceeds
5% by weight, the produced film suffers from a degradation
of strength.
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In order for the resinous particles of this
invention to be effectively used as an anti-blocking agent
as described above, they are preferably to have an average
particle diameter in the range of 0.1 to 30 um, more
preferably 0.3 to 25 m, and most preferably 0.5 to 20 um.
If the average particle diameter is less than 0.1 gm, since
the effect of the resinous particles in regard to improving
the anti-blocking property and the slip property of the
produced film is insufficient, the resinous partidles must
be used in an amount which is possibly so large as to impair
the mechanical property of the film. Conversely, if the
average particle diameter exceeds 30 m, the produced film
is liable to shed the resinous particles possibly to the
extent of degrading the mechanical strength of the film.

' The polyolefins which are effectively used in the
production of the polyolefin type polymer composition and
the polyolefin type polymer film both contemplated by this
invention include, for example, homopolymers, random
copolymers, and block copolymers of such a~o0lefins as
ethylene, propylene and butylene, and mixtures thereof.
Among other polyolefin type polymers cited above, polymers
having as a main component thereof ethylene and/or propylene
are preferably used. It is permissible for the polyolefin
type polymer composition or the polyolefin type polymer film
of this invention to incorporate therein various additives
in amounts not large enough to produce any adéeféé influence
on the effect of the incorporation of the resinous
particles. The additives which are effectively used herein
include, for example, various stabilizers such as
antioxidant and ultraviolet absorbent, flame retardant,

" antistatic agent, coloring agent, and inorganic filler.
Such a conventional anti-blocking agent as silica may be
additionally incorporated. |

The dispersion of the resinous particles in a
polyolefin can be attained by the use of any of the well-
known mixing devices such as, for example, a ribbon blender,
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a Banbury mixer, a super mixer, and an extruder. As means
for adjusting the content of such resinous particles in the
polyolefin type polymer film, a method which comprises
preparing a master batch éontaining the resinous particles
in a high concentration by the technique described above,
diluting this master batch with an'additional polyolefinic
resin, and forming the product of dilution in the shape of
film proves to be preferred in the sense that the resinocus
particles are dispersed very uniformly.

The polyolefin type polymer film of this invention
can be obtained by any of various well-known methods such
as, for example, inflation molding, calender molding, and T-
die molding methods. It can be produced in the form of a
single-layer film, uniform in composition throughout the
entire volume thereof or a laminate film having films of
identical or non-identical types superposed. As a means for
obtaining a laminate film, a method which comprises forming
component films independently of each other and then
Superposing these component films by the dry laminating
technique or the heat laminéting technique, a method which
comprises preparatorily forming a film and then extrusion
laminating the resin onto the film, and a method which
comprises simultaneously forming a laminate film by the
multi-layer coextrusion technique may be citedas examples.

The film which has been obtained by such a method as
cited above can be subjected further to a stretching
treatment to give rise to a stretched polyolefinic film. At
least one surface of the polyolefin type polymer film, when
necessary, may be subjected to a corona discharge treatment.
The corona discharge treatment possibly enhances the film in
such properties as its anti-blocking property and slip
property. '

Regarding another embodiment, the resinous particles
of this invention, particularly those of the type containing
titanium dioxide or an ultraviolet absorbent, are used
favorably for cosmetic articles because they exhibit ideal
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ultraviolet absorbing property and weatherability. As
concrete examples of the cosmetic articles, foundations such
as powder' foundation, creamy foundation, O/W or W/0 type
milky foundation, and O/W or W/0 type oil cake foundation,
creamy and milky lotions such as O/W or W/0 type cream and
0/W or W/O type milky lotion, suspension type cosmetics
having particles dispersed in water, aqueous alecohol, and
oil, and 1lip cream, anti-sunburn oil, cheek rouge, eye
shadow, and mascara may be cited.

The cosmetic articles contemplated by this invention
are obtained by mixing the resinous particles mentioned
above with conventional cosmetic grade bases in the manner
common in the art. The cosmetic grade bases which are
favorably used for this purpose include, for example,
silicone o0ils such as dimethyl polysiloxane, methyl
polysiloxane, dimethyl cyclopolysiloxane, and methyl
hydrogen polysiloxane, hydrocarbons such as solid and liquid
paraffins, crystal oil, ceresin, ozokerite, and montan wax,
vegetable and animal oils and waxes such as olive, earth
wax, carnauba wax, lanolin, and whale wax, fatty acids and
esters thereof such as stearic acid, palmitic acid, oleic
acid, glycerin monostearates, isopropyl myristates,
isopropyl stearates, and butyl stearates, and alcohols such
as ethyl alcohol, isopropyl alcohol, cetyl alcohol, stearyl
alcohol, palmityl alcohol, and hexyldodecyl alcohol. Such -
polyhydric alcohols as glycol, glycerin, and sorbitol which
have an ability togretain moisture are similarly usable.
The powders which are effectively used as bases include, for
example, loading pigments such as mica, talc, sericite,
kaolin, and nylon powder, inorganic pigments such as
titanium dioxide, zinc white, iron oxide, and pearl, and
organic pigments such as red pigment 202, red pigment 226,
yellow pigment 4, and aluminum lake. Further, the powders
obtained by subjecting the powders just mentioned to the
known hydrophobic surface treatments using silicon, metallic
soap, N-acyl glutamic acid are also usable. The cosmetic
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articles of this invention are allowed to incbrporate
further therein such additives as water, surfactant,
tackifier, antiseptic, and antioxidant which are in popular
use in cosmetic articles.

The amount of the resinous particles of this
invention to be used in cosmetic articles, though variable

- with the tybe of cosmetic article, generally falls in the

range of 0.1 to 70% by weight, preferably 0.5 to 50% by
weight, and more preferably 1 to 25% by weight.

' A coating composition constitutes itself another use
found for the resinous particles of the present invention.
As concrete examples of the coating composition, coating
agents for imparting anti-blocking properties and slip
properties to outer film or surface of various coats may be
cited. The binders which are effectively usable for such
coating compositions include thermo-plastiec resins,
thermosetting resins, and reactive resins which are capable
of forming a coat on various substrates when applied
thereto. These resins are used either singly or in the form
of a combination of two or more members, depending on the
purpose of use.

The thermoplastic resin, used advantageously,
preferably has an average molecular weight in the range of
1,000 to 1,000,000. The concrete examples of the
thermoplastic resin which answers this -deseription include
vinyl chloride type resins such as polyvinyl chloride and
vinyl ehloridé-vinylidene chloride copolymer, vinyl ester
type resins such. as polyvinyl acetate, vinyl acetate-
ethylene copolymer, and viny; acetate-methyl methacrylate
copolymer, (meth)acrylic ester type resins such as
(meth)acrylic ester (co)polymer, (meth)acrylic ester-
acrylonitrile copolymer, and (meth)aerylic ester-styrene
copolymer, styrene type resins such as styrene-butadiene-
acrylonitrile copolymer, polyamide type resins such as
poly(e-caprolactam) and the condensate of adipic acid with
hexamethylene diamine, polyester type resins such as the
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38 Exanpl e 8 In a Banbury m xer, 99 parts of polypropylene (nelt
flowindex (M) 2 g/10 m nutes and heptane sol uble content 3% and 1 part
of« the resinous particles (1) obtained in Exanple 1 were kneaded and
pelletized at 230[err]C to obtain colorless pellets (1). Then, a stretched
pol ypropyl ene film (1) was obtained by mxing 10 parts of the pellets and
90 parts of the sanme pol ypropyl ene as nenti oned above, extruding the
resultant m xture in the formof a sheet through an extrudi ng device at
260[err]C, str t chi the ori_ginal size

t d.sheet to 5 .ti
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friction, |ng ren? ,
acetate, cel ulose proplonate, and nitrocellulose, and

butyral resin. When these resins are available in the
market, they may be used in their unmodified fornm.
Otherwise, they may be synthesized by pertinent methods
heretofore known in the art.

The thermosetting resin or the reactive resin is
capable of forming a cross-linked structure due to an
addition reaction, a condensation reaction or the like by
being heated, exposed to an active energy ray, dried, or
treated otherwise during or after the formation of a
coating. As concrete examples of the thermo-setting resin
or reactive resin which answers this description, phenol
type resins such as novolac resin and resol resin, amino
type resins such as urea resin, melamine resin, and
benzoguanine resin, various alkyd resins,' unsaturated
polyester resins, curing acryl type resin, urethane-modified
resins such as isocyanate group-containing polyesters and
isocyanate group-containing poly-ethers, polyamine type
resins, and epoxy resin may be cited. :

The Dbinders mentioned above are selected in
accordance with the ability to adhere fast to and wet a
substrate to be coated and such properties as hardness,
flexibility, resistance to chemicals, resistance to
pollution, and weatherability which are expected of a
coating. They are used either singly or in the form of a
combination of two or more members in due consideration of
‘the purposes for which the relevant coating compositions are
used.

The coating composition of the present invention
containing resinous particles can be obtained by a method of
dispersing the resinous particles in a variable binder. The
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nodul us of tensile elasticity. The results are shown in Table 4. The

bl ocking strength and the coefficient of kinetic friction were severally
determ ned of both the surface of the filmsubjected to the treatnent with
corona di scharge and the surface thereof not subjected to the treatnent.
The turbidity, coefficient of kinetic friction, blocking strength, and
nodul us of tensile elasticity of the fidén were anal yzed and eval uated by
the followi ng methods. Turbidity This property was determ ned

in accordance with Japanese |Industrial Standard (JIS) K 6714 using
a turbi di matadriq pPé‘du&g& b3ueHBBoPDe ok BiRAGT 0 Wo&d iy Fhekecoatinger

trademar k sy ivh Ofo " €Ré OanoBAEr oDHes 1A6UPPPArt MUk Usoatakheat iia

friction the coating composition is not particularly specified. For
the purpose of enabling the coating composition to
sufficiently produce the characteristic quality thereof and,
at the same time, retain the quality as a coating intact,
the resinous particles may be used in an amount in the range
of 0.01 to 300 parts by weight, preferably 0.05 to 200 parts
by weight, based on 100 parts by weight of the binder. The
resin particle-containing coating composition of this
invention, when necessary, may incorporate therein in
addition to the components mentioned above the well-known
additives intended for a coating composition in amounts not
large enough to jeopardize the effeect of the resinous
particles. The additives which are effectively usable for
the additional incorporation include, for example, metallic
soap, dispersion aids such as surfactant, film-forming
auxiliary, anti-static agent, defoaming agent, silica, tale,
calcium carbonate, and inorganic pigments such as titanium
dioxide.

Besides the uses mentioned above, the resinous
particles of this invention c¢an be ideally used, for
example, as an additive for an electrostatic developing
toner, an additive for a facing panel, an additive for
artificial marble, a filler for a chromatographic column,  a
gap-adjusting agent for a liquid crystal display panel, a
display powder for a coal tar counter, and a carrier for an
immunodiagnostic medicine.

Now, ¢this invention will be described more
specifically below with reference to the working examples.
These examples will not limit this invention in any respect.
Wherever the expression "parts" is used in the following
working examples, it shall be construed invariably as
referring to parts by weight.

Example 1

This is tha ranisdemant sheet.
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39 This property was determ ned by preparing two sanple filnms 50
mmin w dth, superposing them placing the superposed sanple filns under a
| oad of 200 g, causing one of the superposed sanple filns to slide on the
other sanple filmat a friction speed of 35 mi m n, neasuring the val ue of
resi stance (g) consequently generated between the two sanple filns, and
calculating the coefficient in accordante with the followi ng fornula. The
determ nation of this value of resistance was effected using a slide-

| TLL 9o o AN ady B g ae B 64 Db Pl BR0ChRer

Bl ocki ng sttebgi 2'(neEkex condensery angr spSheymametedet vasi chdrgedpwdpdy i ng

two sanpl e §00 TpaFas s NdelBR 1 BB ek MhaLRE RAVRA VN (HERSAIPOS 5

ilms, allow ng the superposed sanple filns to Stand under a

part of polyoxy-ethylene alkylsulfo-ammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). To the flask, a
mixture prepared in advance of 90 parts of methyl
methacrylate, 10 parts of trimethylol propane
trimethacrylate, 1 part of azoisobutyronitrile, and 1 part
of 3,4~dinitorobenzoic acid was added, then the resultant
mixture was stirred for five minutes at a rate of 8000
r.p.m. with a T. K. Homogenizer (a proprietary product of
Tokushu Kika Kogyo K.K.) to give rise to a homogeneous
suspension.

The solubility of 3,4-dinitorobenzoic acid to water
was 0.29% under the conditions of 23°C and 760 Torrs and the
solubility thereof to the monomer used was 16%. _

Then, the suspension was blown with a forced current
of nitrogen gas and, at the same time, heated to 75°C.
Then, it was continuously stirred at this température for
five hours to effect suspension polymerization and
thereafter cooled. The suspension was filtered and then
dried to obtain resinous particles (1). The filtrate
obtained at this time was found to contain 1.48 g of a
nonvolatile component (fine particles of emulsion
polymerization).

By measurement with a Coulter Counter (aperture 100
tm), the resinous particles (1) were found to have an
average particle diameter of 3.47 mm with a standard
deviation of 1.4 m. The resinous particles (1) were
colorless and odorless. |

The ratio of decomposition of the organic component
of the resinous particles (1) after 40 minutes' standing in
the air at 270°C, determined by the use of a
thermogravimetric analyzer (produced by Shimadzu Seisakusho
Ltd. and marketed under product code of "DTG-40"), was found
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| oad of 73 g/cnR in an atnosphere kept at 40[err]C and 90% RH for 24 hours,
cutting fromthe superposed sanple filns a part having a bl ocking area of
12 cnferr], measuring shear peel strength (g) of the part using an

aut ogr aph, and cal cul ati ng the bl ocking strength by the follow ng fornul a.
Bl ocking strength = (Shear peel strength (g))/(12cnferr]) Modul us of

tensile elasticity (kg/mmferr]) 28This property was determned in
accordance with ASTM D-883, with necessary nodifications. Prelimnary
Synt hesi s Exanple 2 In a four-neck flask provided with a stirrer, a

refl u(>)< condenserbe argb a2gber noriteer ,déﬁ@rmanmimﬁn beozogtiapani patils0 garts
vere i xod. dectmpBitedopt Wi h ereBBaR By opedtiie: 4" SPEE IS Shhe o
and at the sasénpuse pardtierles Ob] @t |L beait ingtratecof n§ot®mimbe htwom to
oot oyt 5908, LUBRRLRKLER Lo porce, RO RLImuEpid Seaning
code of "PVAt2@5 graduallyi desreaged ﬁlemnspmfse 39 addusted that the
time required for the temperature to rise from the room
temperature to 270°C totalled 20 minutes, allowing the
sample which had reached 270°C to stand at that temperature
for 40 minutes, and weighing the sample at the end of that
period thereby finding the decrease in the weight of the
sample due to the heating. For the determination, the
sample size of the resinous particles was about 20 mg and
clean air was supplied at a rate of 40 ml/minute to the site
of the test. ' '
Example 2
Resinous particles (2) were obtained by repeating
the procedure of Example 1, except that 1 part of
thiosalicylic acid was used instead of 1 part of -the 3,4~
dinitorobenzoic acid and the stirring with the T. K.
Homogenizer was instead carried out at a rate of 6,000
r.p.m. for three minutes.
The solubility of thiosalicylic acid to water under
the conditions of 23°C and 760 Torrs was not more than 0.03%
and the solubility to the polymeric monomer used was 1.6%.
, . The produced resinous particles (2) were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 1.
Example 3
Resinous particles (3) were obtained by repeating
the procedure of Example 1, except that T0 parts of butyl
acrylate and 30 parts of styrene were instead used as
polymeric monomer components and 5 parts of p-nitrobenzoic
acid was used instead of 1 part of the 3,4-dinitorobenzoic
acid.
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40 aqueous solution was heated to 90[err]C and stirred using a honom xer
(produced by Tokushu Ki ka Kogyo K K. ). A white enul sion was produced by
throwi ng the soluble and fusible resin into the agueous solution kept in
the stirred state. A suspension of mnute hardened resinous particles was
obtai ned by cooling the enulsion to 40[err]C, adding 2 parts of dodecyl .
benzene sulfonic acid to the cooled em@%ion, gently stirring the resultant
m xture with an anchor type stirring device and sinultaneously keeping the
stirred mxture at 40[err]C for two hours, and stirring and hardening the
mxture for tw e solubkility obmwritrobengric agid tywatgqre under

Resinous pghl ggaai(t%,hsf Yr Z3PBARNACT 608 TOrdR! iaRke oty rord ahdid ¢ [$34
SuSPenst on a0 e selun 1 sty to' 'the Sowdmer YdedGab' blbx.

The produced resinous particles (3) were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 1.

Example 4 |

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
parts of polyoxyethylene alkyl sulfoammonium - (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed wunder
trademark designation of "Hitenol N-08"). To the flask, a
mixture prepared in advance of 75 parts of methyl
methacrylate and 5 parts of ethylene glycol dimethacrylate
as monomer components, 20 parts of titanium dioxide
(produced by Ishihara Sangyo Kaisha Ltd. and marketed under
trademark designation of "Tipaque CR-60-2") as a coloring
agent, and 1 part of azoisobutyronitrile, and 1 part of
thiosalicylic acid was added, then the resultant mixture was
treated in the same manner as in Example 1 to give rise to
resinous particles (4).

The solubility of thiosalicylic acid to the
polymeric monomer used under the conditions of 23°C and 760
Torrs was 1.6%. . T

The produced resinous particles () were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 1.

Preliminary Synthesis Example 1

A flask provided with a stirrer, an inert gas inlet
tube, a reflux condenser, and a thermometer was charged with
200 parts of deionized water having dissolved therein
polyvinyl alcohol (produced by Kuraray Co., Ltd. and
marketed under product code of "PVA-205"). To the flask, a
mixture of 97 parts of styrene and 3 parts of glycidyl
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The resinous particles (C6) for conparison thus obtained were found to have

an average particle dianeter of 3.32 [err] and a size distribution of 1.6
[err]. Control 6 In a Banbury m xer, 99 parts of the sane

pol ypropyl ene as used in Exanple 8 and 1 part of the resinous particles
(C6) for conparison obtained in Prelimnary Synthesis Exanple 2 were
kneaded and pelletized at 230[err]C to ®dtain light yellow pellets (Cl) for
conpari son. Then a stretched pol ypropylene film (Cl) for conparison was
obtained by m xing 10 parts of the pellets (Cl) for conparison with 90
parts of themedfraeylateoras moigmerpanted partsdefigbenzoybsperaxidei waare

in the form MGy t ' y C re] £ o5t I ng
t he extrudeﬂ%e?e_fﬁféé& SE}H nes t%@i%ﬁ% Si eilgt;tﬁgtlt!{%cggngléy%ﬁﬁ és%lgﬁes

the origi naltosi Zdvent aviflg y thd@& HOBOEEREOUSonSUSPERIAPBr ] C EheBy r eEBAI Ng
t enper at ur e Jusgdifs i Oka ¥ dblakwndiwiasH i ®nfended 7eGrobnst loft ol t¥ogen Eas

LT AL ot Kt EhE,Shae, e Hoeln LG, AL &, LATa.

pol ypropyl ercedpématibe f ocoatimuossbyobtfamedt hisedehanired gboveffect

tested for tJHf;ﬂE?%%ation reaction, and cooled to obtain a polymer
suspension. This polymer suspension was filtered, washed,
and dried to obtain a polymer having an epoxy group as a
reactive group. .

By the use of a laboratory plastomill (produced by
Toyo Seiki K.K.), 40 parts of the polymer having an epoxy
group as a reactive group and 20 parts of carbon black
(produced by Mitsubishi Chemical Industries, Ltd. and
marketed under product code of "MA-100R") were kneaded to
effect reaction under the conditions of 160°C and 100
r.p.m., then cooled and pulverized to obtain a carbon black
graft polymer (1).

Example 5 _

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). 1In the flask, the
deionized water and a mixture prepared in advance of 76
parts of methyl methacrylate and 9 parts of trimethylol
propane trimethacrylate as monomer components, 15 parts of
the carbon black graft polymer (1) obtained as a coloring
agent in Preliminary Synthesis Example 1, 1 part of
azoisobutyronitrile, and 1 part of 2,2-dithiosalicylic acid
were treated in the same manner as in Example 1 to obtain
resinous particles (5).

The solubility of 2,2-dithiosalicylic acid to water
under the conditions of 23°C and 760 Torrs was not more than
0.03% and the solubility to the monomer used was not more
than 0.03%.
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turbidity, coefficient of kinetic friction, blocking

41 strength, and nodulus of tensile elasticity in the sanme manner as in
Exanple 8. The results are shown in Table 4. Exanple 9 In a Banbury
m xer, 75 parts of |lowdensity polyethylene (nelt flow index (M) 2.0 g/10
m nutes and density 0.92 g/cnB) and 25 parts of the resinous particles (2)
obtained in Exanple 2 were kneaded and el l etized at 220[err]C to obtain
colorless pellets (2). Then, a polyethylene film (1) was

The produced resinous particles (5) were tested .for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 1.

Example 6

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene nonylphenyl ether (produced by Sanyo
Kasei K.K. and marketed under trademark designation of
"Nonipol 200"). In the flask, the deionized water and a
mixture prepared in advance of 80 parts of methyl
methacrylate and 19 parts of ethylene glycol dimethacrylate
as monomer components, 1 part of a fluorescent whiting agent
(produced by Ciba Geigy and marketed under trademark
designation of "Ubitex OB"), 0.5 parts of
azoisobutyronitrile, and 2 parts of o-nitrobenzyl alcohol
were treated in the same manner as in Example 1 to obtain
resinous particles (6).

The solubility of o-nitrobenzyl alcohol to water
under the conditions of 23°C and 760 Torrs was 0.48% and the
solubility to the monomer used was 23%.

The produced resinous particles (6) were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 2.

Example 7

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
parts of polyvinyl alcohol (produced by Kuraray Co., Ltd.
and marketed under product code of "PVA-205"). In the
flask, the deionized water and a mixture prepared in advance
of 70 parts of methyl methaerylate and 9 parts of
trimethylol propane trimethacrylate as monomer components,
20 parts of titanium dioxide (produced by Ishihara Sangyo
Kaisha, Ltd. and marketed under trademark designation of
"Tipaque CR-60-2") as a coloring agent, 1 part of a

This is the replacement sheet.

Date:  ~ 2 JUN 1997



obtained by mxing 2 parts of the.pellets (2) with 98 parts of the sane

| ow-density pol yethyl ene as descri bed above and extruding the resultant
mxture in the formof a sheet through a T die of an extrudi ng device at
200[err] C. The polyethylene film (1) obtained as described above
was tested for thickness, turbidity, coefficient of kinetic friction,

bl ocking strength, and coefficient of t®hsile elasticity. The results are
shown in Table 4. Control 7 In a Banbury m xer, 75 parts of the
sanme | owdensity polyethylene as used in Exanple 9 and 25 parts of the

i ' : i ' ' t 1 vere kneaded
hnd pel 1et; TayEEESsEY. WHAtINE ARt P TddRteltl BET) Eabal M ey "
conpar i son. mankated pokdest thyasiemarik desdgnatdon: efp dlibdden@B bt al neak by

i Xi ng 2 f ' i t the.
Mo Gonsi Ly bl Seot SREVEBATLE RS, Und OTDBLA0T of) | EnbBsgELep10h ™™
m xture in WREef dhfajredh Lmebhe; fameyHuanney)i asofingExsnpiali hg teevokta in

200C. resIRsuBObyeithsheae (fijl,m (Cl) for conparison obtained as
e e D N S MO LA A tosal fs 1Y ad T 'Y momemers
used under the conditions of 23°C and 760 Torrs was 1.6%.

The produced resinous particles (7) were tested for
properties and the amount of minute particles by-produced by
emulsion polymerization was determined in the same manner as
in Example 1. The results are shown in Table 2.

Control 1 '

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
parts of polyvinyl alcohol (produced by Kuraray Co., Ltd.
and marketed under product code "PVA-205"). 1In the flask,
the deionized water and a mixture prepared in advance of 90
parts of methyl methacrylate, 10 parts of ethylene glycol
dimethacrylate, and 1 part of azoisobutyronitrile were
stirred using a T. K. Homogenizer (produced by Tokushu Kika
Kogyo K.K.) at 6,000 r.p.m. for three minutes to obtain
resinous particles (C1) for comparison.

The produced resinous particles (C1) for comparison
were tested for properties and the amount of minute
particles by-produced by emulsion polymerization was
determined in the same manner as in Example 1. The results
are shown in Table 2.

Control 2

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08"). When the
deionized water and a mixture prepared in advance of 90
parts of methyl methacrylate, 10 parts of trimethylol
propane trimethacrylate, and 1 part of azoisobutyronitrile
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of tensile elasticity in the same manner as in Exanple 8. The results are
shown in Table 4. : 42 '

33

were treated in the same manner as in Example 1, the
suspension in the process of polymerization suffered from
poor stability of dispersion and the greater part of the
ﬁonvolatile component aggregated and settled to the bottom
of the flask.

Control 3

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-Ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08") and 1 part of
cupric chloride. When the deionized water and a mixture
prepared in advance of 90 parts of methyl methacrylate, 10
parts of trimethylol propane trimethacrylate, and 1 part of
azoisobutyronitrile were treated in the same manner as in
Example 1, the suspension in the process of polymerization
suffered from poor stability of dispersion and the greater
part of the nonvolatile component aggregated and settled to
the bottom of the flask.

Control j4

The same flask as used in Example 1 was charged with
900 parts of deionized water having dissolved therein 0.5
part of polyoxyethylene alkyl sulfoammonium (produced by
Dai-ichi Kogyo Seiyaku Co., Ltd. and marketed under
trademark designation of "Hitenol N-08") and 1 part of
thioglycoliec acid. In the flask, the deionized water and a
mixture prepared in advance of 90 parts of methyl
methacrylate, 10 parts of trimethylol propane trimeth-
acrylate, and 1 part of azoisobutyronitrile were treated in
the same manner as in Example 1 to obtain resinous particles
(C4) for comparison.

The produced resinous particles (Cl4) for comparison
were tested for properties and the amount of minute
particles by-produced by emulsion polymerization was
determined in the same manner as in Example 1. The results
are shown in Table 3.
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[err] . 43 Exanpl e 10 and Control 8
A coating conposition (1) and a coating conposition (C) for conparison
wetr e obtai ned by dissolving an acryl type pol yner (produced by Mt subi shi
Rayon Conpany Limted and marketed under tradenmark designation of "Dianar
BR-112") in a 50/50 ethyl acetate/toluene solution, adding the resinous
particles (1) obtained in Exanple 1 and3fol ynet hyl

Control 5

When the procedure of Example 1 was repeated exceﬁt
that 1 part of dodecyl mercaptan (soluble in any desired
proportion in methyl methacrylate and trimethylol propane
trimethacrylate as polymeric monomer components) was used
instead of 1 part of the 3,4~dinitorobenzoic acid, the
polymerization reaction was retarded and the greater part of
the volatile component aggregated and settled to the bottom
of the flask.
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sesqui oxane particles having an average particle dianmeter of 3.0 [err]
(produced by Toshiba Silicone K K and marketed under trademark
designation of "Tospearl 130") in anounts indicated in Table 5 to the
resul tant solution, and thoroughly stirring the resultant m xtures.

An under coating agent prepared by mxing 10 parts of a polyester type
polymer (a 50@6solut|on I n ethyl acetasé, produced by Toyo Morton K K. and
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Resi stance to scratching*l O X *1: Determ nation of
resi stance to scratching: This property was determ ned by preparing two
sanple filnms neasuring 10 cmx 10 cm contacting a coated surface of one
filmto an uncoated surface of another film scratching the surfaces of
each other by noving a 5 kg load in a reciprocating notion 5 tines across
the contacted filns and, then visually kam ning the uncoated surface as to
t he extent of scratching. . 45

It is clearly noted fromthe data of Table 5 that the coating conposition
of this invention excelled in the
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resi stance to scratching. Exanple 11 and Control 9 A coating
conposition (2) and a coating conposition (C2) for conparison were obtained
by* di ssol ving vinyl chloride-vinyl acetate copol yner (produced by N ppon

Bi on K K. and marketed under product code of "400K-110A"), pol yurethane
(produced by N ppon Pol yurethane K. K. and marketed under trademark

desi gnation of "N ppolan 2301"), and pdal&i socyanate (produced by Ni ppon

Pol yur et hane K. K. and narketed under tradenmark designation of "Coronate L")
as binders in proportions indicated in Table 6 in nethylethyl ketone,
addi ng t he ﬁgéégggs particles (5) obtained in Exanple 5 and carbon bl ack
(produced by | Earbon K. K. and nmarketed under trademark designation of
"Asahi #60") in anpdm 2 iBanbunyedixemab? parsst o€ pedyprapylesieut(meld;
and several bi%st 1hidleR0 (M) résgll%”tmirﬂdﬁe‘y efn& "RELAALY so1uble CRMHIdHE
conposi tion and the coating conposition (C2) for co rison were tested
for antistadfé gnshelt pardocdfi thentresingus partigdsas p@& sPhhatnedndn

del usteri ngERARPEE! VI Wapel Benédded anghopeliet foéd €ak 230°C to obtain
colorless pellets (1). Then, a stretched polypropylene film
(1) was obtained by mixing 10 parts of the pellets and 90
parts of the same polypropylene as mentioned above,
extruding the resultant mixture in the form of a sheet
through an extrﬁding device at 260°C, stretching the
extruded sheet to 5 times the original size longitudinally
and 9 times the original side laterally under the conditions
of 140°C of stretching temperature in the longitudinal
direction and 175°C of stretching temperature in the lateral
direction, and subjecting one surface of the stretching film
to a treatment with corona discharge.

The stretched polypropylene film (1) obtained as
described above was tested for thickness, turbidity,
coefficient of kinetie friction, blocking strength, and
modulus of tensile elasticity. The results are shown in
Table 4. The blocking strength and the coefficient of
kinetic friction were severally determined of both the
surface of the film subjected to the treatment with corona
discharge and the surface thereof not subjected to the
treatment.

The ¢turbidity, coefficient of kinetiec friction,
blocking strength, and modulus of tensile elasticity of the
film were analyzed and evaluated by the following methods.

- Turbidity .
This property was determined in accordance with
Japanese Industrial Standard (JIS) K 6714 using a
turbidimeter (produced by Nippon Denshoku Kogyo K.K. and
marketed under trademark designation of "Colorimeter NDH-
1001DP").
*Modulus of kinetic friction

Thig is tha raplacemant sheet
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Table 6 No.
Exanple 11 Control 9 Coati ng conposition
(2 (C2) Conponents of coating conposition (part) Resi nous
particle (5) . - 60 Car bon bl ack (Asahi #60) 30
400X- 110A 17 : 30 Ni ppol an
2301 9 39 - 15 Coronate L
14 25 Met hyl et hyl ket one 300
300

This property was determined by prepabing two sample
films 50 mm in width, superposing them, placing the
superposed sample films under a load of 200 g, causing one
of the superposed sample films to slide on the other sample
film at a friction speed of 35 mm/min, measuring the value
of resistance (g) consequently generated between the two
sample films, and calculating the coefficient in accordance
with the following formula. ' The determination of this value
of resistance was effected using a slide testing device made
by Toyo Seiki K.K.

Coefficient of kinetic friction =

(Scale reading of chart (g))/(200 g)
-Blocking strength (g/cm2)

This property was determined by preparing two sample
films measuring 120 mm x 120 mm, superposing the two sample
films, allowing the superposed sample films to stand under a
load of 73 g/cm2 in an atmosphere kept at H#0°C and 90% RH
for 24 hours, cutting from the superposed sample films a
part having a blocking area of 12 cm2, measuring shear~peel
strength (g) of the part using an autograph, and calculating
the blocking strength by the following formula.

Blocking strength = (Shear peel strength (g))/(12cm2)
‘Modulus of tensile elasticity (kg/mm2)

This property was determined in accordance with ASTM
D-883, with necessary modifications. |
Preliminary Synthesis Example 2

In a four-neck flask provided with a stirrer, a
reflux condenser, and a thermometer, 150 parts of
benzoguanamine, 130 parts of 37% formalin, and 0.52 parts of
an aqueous 10% sodium carbonate solution were mixed. The
mixture, with the pH thereof adjusted to 8.0, was stirred
and at the same time heated to 95°C and left reacting for
four hours to obtain a soluble and fusible resin.

Separately, 8 parts of polyvinyl alecohol (produced
by Kuraray Co., Ltd. and marketed under product code of
"PVA-205") was dissolved in 750 parts of water. This

This is the replacement sheet.
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Chpability of coated film Antistatic property 1.7X 104

8.5 X 104 Friction coefficient . 0.21 0. 34
Wear resistance 0 X Del ustering
property 0 X

47 It is clearly noted fromthe data of Table 6 that the coating

‘conposition of the present invention exéobited ideal dispersibility and
excelled in antistatic property, slip property, wear resistance, and

?g;?;ge[)iyn?ﬁg[xggﬁﬁgz\?%lu%?ﬂo J;swse Re3RE4 ' €5 'JtCass 'StilaRle® §sYREC a
: homomixer é%roduced by Tokushu Kika Kogyo K.K.). A white
emulsion was produced by throwing the soluble and fusible
resin into the aqueous solution kept in the stirred state.
A suspension. of minute hardened resinous particles was
obtained by cooling the emulsion to NO%:,'adding 2 parts of
dodecyl benzene sulfonic acid to the cooled emulsion, gently
stirring the resultant mixture with an anchor type Stirring
device and simultaneously keeping the stirred mixture at
40°C for two hours, and stirring and hardening the mixture
for two hours each at 50°C, 60°C, and 90°C. Resinous
particles (C6) for comparison were obtained by filtering the
suspension and drying the particles stopped on the filter.

The resinous particles (C6) for comparison thus
obtained were found to have an average particle diameter of
3.32 ym and a size distribution of 1.6 .m.
Control 6

In a Banbury mixer, 99 parts of the same
polypropylene as used in Example 8 and 1 part of the
resinous particles (C6) for comparison obtained in
Preliminary Synthesis Example 2 were kneaded and pelletized
at 230°C to obtain light yellow pellets (C1) for comparison.
Then a stretched polypropylene film (C1) for compariéon was
obtained by mixing 10 parts of the pellets (C1) for
comparison with 90 parts of the aforementioned
polypropylene, extruding the resultant mixture in the form
of a sheet through an extruding device at 260°C, stretching
the extruded sheet to 5 times the original side
longitudinally and 9 times the original size laterally under
the conditions of 140°C of stretching temperature in the
longitudinal direction and 175°C of stretching temperature
in the lateral direction, and subjecting one surface of the
stretched film to a treatment with corona discharge.

The stretched polypropylene film (C1) for comparison
obtained as described above was tested for thickness,
turbidity, coefficient of kinetic friction, blocking

Thig is the replacement sheet.
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Antistatic property: This property was determ ned by holding a
sanple in an atnosphere kept at 25[err]C and 60% RH for 24 hours and
measuring the surface electric resistance of the sanple after the standing.

* Coefficient of friction: This property was determ ned by using
stainless steel ‘balls and neasuring the coefficient of kinetic friction
[err] (at 3.3 cm sec) generated by thes4ball with the sanple surface. . War
resi st ance: This property was determ ned by giving 100

reci procations to a sanple held in place in a Gakushin type dye fastness

tester in attoergbbe wnd modulusngafssfenghke vied@dftigidyanini lghe hsamenpl e

as to the exigRérOisWEAEX2RPEEUSIL | Yher PEUGEEs adBCSROWASIRNTAERE ¥RS
rated on t two-pojpnt scale, wherein O stands for absence of wear and X

for presence*¥PPweaf. . Delustering property: This property was
determi ned by vi suallnexan Binburyn mheetrwo- fi6i npasta e ofvhelewrdeOnstiays

for satisfagipryvfigl UREC" (M€ T Y1RRxX Ry ' D9 ' 87188 A FE49 and
density 0.92 g/cm3)
and 25 parts of the resinous particles (2) obtained in
Example 2 were kneaded and pelletized at 220°C to obtain
colorless pellets (2). Then, a polyethylene film (1) was
obtained by mixing 2 parts of the pellets (2) with 98 parts
of the same low-density polyethylene as described above and
extruding the resultant mixture in the form of a sheet
through a T die of an extruding device at 200°C.

The polyethylene film (1) obtained as described
above was tested for thickness, turbidity, coefficient of
kinetic friction, blocking strength, and coefficient of
tensile elasticity. The results are shown in Table 4.
Control 7 |

In a Banbury mixer, 75 parts of the same low-density
polyethylene as used in Example 9 and 25 parts of the
resinous particles (C1) for comparison obtained in Control 1
were kneaded and pelletized at 220°C to obtain light yellow
pellets (C2) for comparison. Then, a polyethylene film (C1)
for comparison was obtained by mi&ing 2 parts of the pellets
(C2) for comparison with 98 parts of the same low-density
polyethylene as mentioned above and extruding the resultant
mixture in the form of a sheet through a T die of an
extruding device at 200°C.

The polyethylene film (C1) for comparison obtained
as described above was tested for thickness, turbidity,
modulus of kinetic friction, blocking strength, and modulus
of tensile elasticity in the same manner as in Example 8.
The results are shown in Table 4.
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property. Exanple 12 and Control 10 In a Henschel m xer, zinc
white, mca, talc, and iron oxide were m xed with the resinous particles
(4) obtained in Exanple 4 or with titaniumdioxide in anounts indicated in

Table 7 to obtain a m xed powder. Separately, liquid paraffin, sorbitan
sesqui ol eate, ethyl paraben, vitamn E, and perfune were heated and
di ssol ved in anounts 42 48 indicated in
Table 7 at 80[err]C. The resul tant solutio s _sprave nto the m xed
powder and theyf werfe gonti nuousily ffi xed| ip [t he He#ns:he rixér. The
produced m xturje wgs g
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pul verized by the use of an atom zer, sifted, and conpression nolded in a
pl ate. Thus, a cosnetic article (1) and a cosnetic article (Cl) for

coenpari son were obtai ned. These cosnetic articles were subjected to
an organol epti c exam nation conducted by a panel of ten menmbers. The
results are shown in Table 7.

49 _ : Tadbl e 7 - No.
Exanpl e 12 Control 10 Cosnetic article
(1) (C1)

Example 10 and Control 8
A coating composition (1) and a coating composition
(C1) for comparison were obtained by dissolving an aeryl
~ type polymer (produced by Mitsubishi Rayon Company Limited
and marketed under trademark designation of "Dianar BR-112")
in a 50/50 ethyl acetate/toluene solution, adding the
resinous particles (1) obtained in Example 1 and polymethyl
sésquioxane particles having an average particle diameter of
3.0 um (produced by Toshiba Silicone K.K. and marketed under
trademark designation of "Tospearl 130") in amounts
indicated in Table 5 to the resultant solution, and
thoroughly stirring the resultant mixtures. _
An undércoating agent prepared by mixing 10 parts of
a polyester type polymer (a 50% solution in ethyl acetate,
produced by Toyo Morton K.K. and marketed under product code
of "AD1010") with 1 part of polyisocyanate (a 75% solution
in ethyl acetate, produced by Toyo Morton K.K. and marketed
under product code of "Cat 10") and diluting the resultant
mixture with ethyl acetate was ~app1ied to a stretched
polypropylene film and dried thereon. On the undeércoated
stretched polypropylene film, the coating compositions
mentioned above were each applied and dried to form a
coating layer 1.7 gm in thickness and give rise to a coated
film. The coated films consequently obtained were tested
for coefficient of kinetiec friction, blocking strength, and
resistance to scratching. The results are shown in Table 5.

This is the replacemsent sheet.
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Conposition of cosnetic article (part)

Resi nous particle (4)

20.0 Ti t ani um di oxi de -

10.0 Zinc white 13.0

15.0 M ca 34. 66

40.0 Tal c Ak 13.42

15. 48 | ron oxide 3.9

4.5 Liquid paraffin Table 5 13 Q

Sor bi tan s¢squi ol eate No. 1. fvample 10 Cabtd1 2

Et hyl parallen ' 0.5 P é&%%

Vitamn E ] . 0. 02 0. 02

Coating composition (1 (C1)
Components of coating composition (part)
Resinous particle (1) 03 -
Tospearl 130 - 0.3
Dianar BR-113 19.7 19.7
Ethyl acetate 40 40
Toluene 40 40
Capability of coated film

Kinetic friction coefficient 0.13 0.15
Blocking strength _ (g/em?)_ <10 <10
Resistance to scratching*1 @ X

*1: Determination of resistance to scratching:
This property was determined by preparing two sample films
measuring 10 em X 10 cm, contacting a coated surface of one film to
an uncoated surface of another film, scratching the surfaces of each
other by moving a 5 kg load in a reciprocating motion 5 times aecross
the contacted films and, then visually examining the uncoated surface

as to the extent of scratching.

13.

This is tha replacement sheer.
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Per f une 0.5 0.5 Users'

feeling Adhesion to the skin O

X’ " Fast ness of adhesion to the skin - O [err]
Covering capacity O [err]
Ret enti on of makeup O [err]

50 45

It is clearly noted from the data of Table 5 that
the coating composition of this invention excelled in the
resistance to scratching.

Example 11 and Control 9

A coating composition (2) and a coating composition
(C2) for comparison were obtained by dissolving vinyl
chloride-vinyl acetate copolymer (produced by Nippon Bion
K.K. and marketed under product code of "4OOK-110A"),
polyurethane (produced by Nippon Polyurethane K.K. and
marketed under trademark designation of "Nippolan 2301"),
and polyisocyanate (produced by Nippon Polyurethane K.K. and
marketed under trademark designation of "Coronate L") as
binders in proportions indicated in Table 6 in methylethyl
ketone, adding the resinous particles (5) obtained in
Example 5 and carbon black (produced by Asahi Carbon K.K.
and marketed under trademark designation of "Asahi #60") in
amounts indicated in Table 6 to the resultant solutions, and
severally stirring the resultant mixtures thoroughly. The
coating composition (2) and the coating composition (C2) for
comparison were tested for antistatic property, coefficient
of friction, wear resistance, and delustefing property. The
results are shown in Table 6.

Thia is the replacement sheet.
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It is clearly noted fromthe data of Table 7 that the cosnmetic article of
this invention was excellent in the sensation of intinmate adhesion to the
skin, fastness of adhesion to the skin, covering capacity, and retention of
makeup. The marks of the three-point scale used in rating the itens
of exam nation shown in Table 7 have thg follow ng nmeanings: O for 8 to 10
menbers of the panel, [err] for 5 to 7 nenbers of the panel, and X for O
to 4 nmenbers of the panel, respectivelabXéndling the rel evant sanple

sati sfactorfy— T orUsE. 51 REST NOUJ
PARTI CLES, |METHOD FOR PROBRICTI ON THERECF, Example 11 Control 9
Coating composition (2) (c2)
Components of coating composition (part) _
Resinous particle (5) 60 -
Carbon black (Asahi #60) - 30
400X-110A 17 30
Nippolan 2301 9 15
Coronate L 14 25
Methylethyl ketone | 300 300
Capability of coated film |
Antistatic property 1.7X104 8.5X104
Friction coefficient 0.21 0.34
Wear resistance O X
Delustering property O X

This is the replacement sheet.
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AND USES THEREFOR d ai ns: _ 1. A method for the production of
resi nous particles which conprises suspendi ng a pol yneri sabl e nononer (A)

i m an aqueous medi um and pol ynerising the pol yneri sabl e nononmer (A) in the
presence of a conpound (B) and a dispersion stabiliser, and in which:
the polynerisable nononer (A) has as a mai n conponent thereof a (neth)
acryl type nononer; the conpound (B) has7two or nore structural units
selected from-SH, -S S, -COOH, -NJerr], and -OH, and is substantially

i nsol ubl e i n wat d | | whl.e 4 h [ :
and the amunt of A8 compStaarLE) Aetees bl (En8CKRR or ot TEPETHindd)
0.0001% by ®hegleoat ings ccomposhbionpoft tdre t prRegeRty mdpvenbLennmrdHidi e |

2. A methodgag Cli dFehd b {4 849 hndChekeeiped sqth | AnthatatDe rdpupeLady

for suspension polynerisation has incorporated therein an additive sel’ected
from a pl asBl&pzBroparsy,ynear; Kesdatanss»| Aedr dejugbepinggPRERArtya
fl uorescent whiting M@ENdropertset iadPedEed. ian TdBleA V8 OheFe 2Rk RANtbY AN
antistatic %ﬂgn}bliggi%gfh%t Ohgtardant.

- Antistatic property:

This property was determined by holding a sample in
an atmosphere kept at 25°C and 60% RH for 24 hours and
measuring the surface electric resistance of the sample
after the standing.

- Coefficient of friction:

This property was determined by using stainless
steel balls and measuring the coefficient of kinetic
friction x (at 3.3 cm/sec) genarated by the ball with the
sample surface.

- Wear resistance:

This property was determined by giving 100
reciprocations to a sample held in place in a Gakushin type
dye fastness tester in accordance with JIS L-1084 45R, and
visually examining the sample as to the extent of wear
consequently produced. The abrasion wear was rated on the
two-point scale, wherein O stands for absence of wear and
X for presence of wear.

- Delustering property:

This property was determined by visual examination -
on the two-point scale, wherein O stands for satisfactory
delustering property and X for inferior delustering
property.

Example 12 and Control 10

In a Henschel mixer, zinc white, mica, tale, and
iron oxide were mixed with the resinous particles (i)
obtained in Example_ll or with titanium dioxide in amounts
indicated in Table 7 to obtain a mixed powder. Separately,
liquid paraffin, sorbitan sesquioleate, ethyl paraben,
vitamin E, and perfume were heated and dissolved in amounts

Thig is the repigoement sheet.
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3. (Meth)acryl type resinous particles which are obtainable by suspending
a polynerisabl e nononer (A) in an aqueous nedi um and pol ynerising the

pcl ymeri sabl e nononer (A) in the presence of a conpound (B) and a

di spersion stabiliser, and in which: the pol ynmeri sabl e nononer (A) has as a
mai n conponent thereof a (neth)acryl e rmnorrer t he conpound (B) has two
or nore structural units selected from -SS, -CO0H, -NJerr], and -OH,
and is substantially insoluble in water and sparl ngly soluble in the

pol yneri sabhﬁaﬁeae A irf\) gagﬁlé tj‘ea@”%@”(%t of Ffie FQQH?EQHt('i)oltu‘h?ﬁ 3oigd

is in the range based on t
pol yneri sabP@ ﬁ’BﬁSneﬁ’n%Q\) the mj-"3‘14 P°W 5i ABAs they ¢ veres cenrtinuensdy

in Caim fixedar pat ethéedléaxscafelor@aﬁtee CONPINeE NprddaeedoShnt keireatyds of
not nore th%ﬂ]_@%@lbe/ed\el g}t}t %fht er u%‘m It egnstarhcgmnigzelp, ai Ly ?‘tt %70[er r&C
compression molded in a plate. Thus, a cosmetic article (1)
and a cosmetic article (C1) for comparison were obtained.
These cosmetic articles were subjected to an
organoleptic examination conducted by a panel of ten
members. The results are shown in Table 7.

Thig is the rep\aoemom-sm.
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52 5. Resinous particles as claimed in any of Clains 3 or 4
characterised in that the average particle dianmeter is in the range of 0.1
to 500 [err]. 6. Resinous particles as clained in any of Clains 3
to 5 characterised in that the refractive index of the particles is in the
range of 1.45 to 1.55. 7. Resinpgis particles as clainmed in any of
Clains 3 to 6 incorporating a colouring agent and/or an ultraviol et

absorbent and/or an antistatic agent. 8. A polyolefin type polyner
conposi tiop_conprising resinous partl dpRie d ol aimed -in any of Clains 3 to
7 and a pojyolefinic resin, 9. A pglyolefin typelpol yner
conpositiof as clainmed in ®aim8, characterf seB*aPleiat fhe Fentrahds
particles o=rrarranorTtT T rireTaTUY . '
based on t jCosmeticanticlsf pol yol ef i ni ¢ resin. 6} (C1)
Composition of cosmetic article (part)
Resinous particle (4) 20.0 -
Titanium dioxide - 10.0
Zinc white 13.0 15.0
Mica 34.66 40.0
Tale 13.42 15.48
Iron oxide 3.9 4.5
Liquid paraffin 13.0 13.0
Sorbitan sesquioleate 1.0 1.0
Ethyl paraben 0.5 0.5
Vitamin E 0.02 0.02
Perfume 0.5 0.5
Users’ feeling
Adhesion to the skin @) X
Fastness of adhesion to the skin O A
Covering capacity O A
Retenﬁonofmékeup O A

Thig is the replacement sheet.
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10. A polyolefinic polymer filmforned by incorporating resinous partlcles
as claimed in any of Clainms 3 to 7 into a pol yol efinic resin sheet.

11. A polyolefinic polynmer filmas clainmed in Claim 10, characterised in
that the resinous particles are used in the range of 0.001 to 5% by wei ght

based on the anobunt of polyolefinic resin. 12. A cosnetic article
obt ai ned by incorporating resinous part%eles as clained in any of Cains 3
to 7 as a filler. 13. A coating conposition obtained by

i ncor porating resino 1E &%téfé?&ﬁlﬁsnshaamdm aiy ghtd! ¥rerabie 7 That

bi nder . 14. he use of resinous, particles as clalned Ln any

Cains 3 to thescasmptier antigleonfeithisringeption was exge #ﬁetuéé d?he

resinous pargégs£€iss DR TRt imatdyYadheSionsts tthe/ 8RiA, bifKietnéds aof

coating Comoéiééfon to the skin, covering capacity, and retention of
makeup.

The marks of the three-point scale used in rating

the items of examination shown in Table 7 have the following

meanings: O for 8 to 10 members of the panel, A for 5 to T

members of the panel, and X for 0 to 4 members of the

panel, respectively finding the relevant sample satisfactory

for use.
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RESINOUS PARTICLES, METHOD FOR PRODUCTION THEREOF,
AND USES THEREFOR

Claims:

1. A method for the production of resinous
particles which comprises suspending a polymerisable monomer
(A) in an aqueous medium and polymerising the polymerisable
monomer (A) in the presence of a compound (B) and a
dispersion stabiliser, and in which: the polymerisable
monomer (A) has as a main component thereof a (meth) acryl
type monomer; the compound (B) has two or more structural
units selected from -SH, -~-S-S, -COOH, ~NO2, and -0OH, and is
substantially insoluble in water and sparingly soluble in
the polymerisable monomer (A); and the amount of the
compound (B) to be added is in the range of 20 to 0.0001% by
weight, based on the amount of the polymerisable monomer
(4). | |

2. A method as claimed in Claim 1, characterised in
that the system ready for suspension polymerisation has
incorporated therein an additive selected from a
plasticizer, a polymerization stabiliser, a coloring agent,
a fluorescent whiting agent, a magnetic powder, an
ultraviolet absorbent, an antistatic agent, and a flame
retardant.

3. (Meth)acryl type resinous particles which are
obtainable by suspending a polymerisable monomer (A) in an
aqueous medium and polymerising the polymerisable monomer
(A) in the presence of a compound (B) and a dispersion
stabiliser, and in which: the polymerisable monomer (A) has
as a main component thereof a (meth)acryl type monomer; the
compound (B) has two or more structural units selected from
-SH, -S-S, -COOH, -NO2, and -~0OH, and is substantially
insoluble in water and sparingly soluble in the
polymerisable monomer (A), and the amount of the compound
(B) to be added is in the range of 20 to 0.0001% by weight,
based on the amount of polymerisable monomer (A).

y, Resinous particles as claimed in Claim 3,
characterised by an organic component decomposition ratio of

not more than 60% by weight after 40 minutes standing in air
at 270°C.
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5. Resinous particles as claimed in any of Claims 3
or 4§ characterised in that the average particle diameter is
in the range of 0.1 to 500 um.

6. Resinous particles as claimed in any of Claims 3
to 5 characterised in that the refractive index of the
particles is in the range of 1.45 to 1.55.

7. Resinous particles as claimed in any of Claims 3
to 6 incorporating a colouring agent and/or an ultraviolet
absorbent and/or an antistatic agent.

8. A polyolefin type polymer composition comprising
resinous particles as claimed -in any of Claims 3 to 7 and a
polyolefinic resin.

9. A polyolefin type polymer composition as claimed
in Claim 8, characterised in that the resinous particles are
used in an amount in the range of 0.001 to 40% by weight
based on the amount of polyolefinic resin.

10. A polyolefinic polymer film formed by
incorporating resinous particles as claimed in any of Claims
3 to T into a polyolefinic resin sheet.

11. A polyolefinic polymer film as claimed in Claim
10, characterised in that the resinous particles are used in
the range of 0.001 to 5% by weight based on the amount of
polyolefinic resin.

12. A cosmetic article obtained by incorporating
resinous particles as claimed in any of Claims 3 to 7 as a
filler. |

13. A coating composition obtained by incorporating
resinous particles as claimed in any of Claims 3 to 7 as a
binder. _

14. The use of resinous particles as claimed in any
of Claims 3 to 7 as a filler in a cosmetic article.

15. The use of resinous particles as claimed in any
of Claims 3 to 7 as a binder in a coating composition.

LU
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RESINOUS PARTICLES, METHOD FOR PRODUCTION THEREOF,
AND USES THEREFOR
ABSTRACT

A polymeric monomer (A) having as a main component
thereof a (meth)acryl type monomer is subjected to aqueous
suspension polymerization in the presence of a compound (B)
which is substantially insoluble in water “and sparingly
soluble in the polymeric monomer (A). The compound (B) has
at least one, preferably two or more, structural units
selected from the group consisting of -SH, -S-S, -COOH, -
NO2, and -0OH. The use of compound (B), in the suspension
polymerization of the (meth)acryl type monomer, represses of
the production of by-produced minute particles due to
sympathetic emulsion polymerization. The suspension
polymerization permits production of (meth)acryl type
polymer particles having high heat stability and a small
range of particle diameters.

This ta the repigosment sheet.

Date: - 7 JyM 1997



