1 M CROPARTI CLE CATALYSTS FOR HYDROSI LYLATI ON REACTI ONS AND THE%?&?EEIHNG
Sl CONE COMPOSI TI ONS CONTAI NI NG SAI D CATALYST This invention relatés to -
mcroparticle catalysts for hydrosilylation reactions and thernoséf@Sng
silicone conpositions containing said catajyst. Qur microparticle catalysts
have high catalytic activity and provide thernosetting silicone
conpositions of superior storage stability which can be maintained in an.
unhardened state for |ong periods. Thernoplastic resin catal ysts that
cont%jn nmetallic catalysts for hydrosilylation reactions and thernosetting
sili‘cone conpositions that contain such catal ysts are generally known. For
exanpl e, catalysts having softening points or nelting points on the order"

of 40 to 200[ er MeRGFARTICLE I APRE Y TS FORHYDROSIHIZAPION RIZASPIONS 833,

and 2-9448. Mcroparticle catalysts conprised of netallic catal ysts and
organi ¢ resins AbiDe THERMOSETTINGSEIGONE COMROSITIGNSZONTAINBNGSAID

64- 47442, 64-51140, 3-68659, and 7-416&31Mr, the netallic catal ysts of
these mcroparticle catal ysts are easi osed by heating operations
during manufacture, with decreased catalytic activity. Even when the
deconposition is very slight and sufficientcatalytic activity i s obtained,
di scol orati on due t dHihinvesticnmnetutésttb micyoparictst catatystsfor hjdrosilydatitnd .

Mor eover, when these m croparticle_ catalysts are used.as a,cyrJjng.catal yst
in an organosi Mﬁ@%@*ﬂgﬂm@@'ﬂ?ﬁ@'ﬁmﬂmﬁﬂqw Mfi on

har deni ng proc ' tPI?rEi : SsettingnOt  be
mai nt ai ned for@gﬁg%ﬁ%gﬁ%gagﬁg&aﬁgg% 8?&}‘}% ensﬂi\%‘ﬁgﬁﬂ%ﬁgs, vvegnarri ved
at this invent isflitol¥ compesitigns dTsupérive sragecstabilityowisch ganciel maintained in ahved
when a netallic catal yst for

ened state for long periods.

Thermoplastic resin catalysts that contain metallic catalysts for
hydrosilylation reactions and thermosétting silicone compositions that contain - - - -
such catalysts are generally known. For-example; catalysts having softening
points or melting points-on the order of 40 to 200°C have been proposed in JP-As
49-134786, 58-37053, 2-4833, and 2-9448. Microparticle catalysts comprised of
metallic catalysts and orgahic resins have also been proposed in JP-As 58-37053,
64-45468, 64-47442,64-51140, 3-68659, and 7-41678. However, the metallic -
catalysts of these microparticle catalysts are easily decomposed by heating - .- -
operations during manufacture, with decreased catalytic activity. Even when the -
decomposition is very slight and sufficient catalytic activity is obtained, -
discoloration due to the decomposition products cannot be avoided. Moreover, . -
when these microparticle catalysts are used as a curing catalyst in an
organosiloxane composition, there is the problem that composition ha_rdening
proceeds during storage and that an unhardened state is not be maintained for a
long period.

" As a result of intensive studies, we arrived at this invention by finding that

-- the- aforementioned problems are solved when a metallic catalyst for



2 hydrosilylation reactions and specified disiloxanes are present together
i our claimed mcroparticle catalysts for hydrosilylation reactions. The
objective of this invention is to provide a mcroparticle catalyst for
hydrosilyl ati'on reacti ons of superior catalytic activity and to provide a
t hernosetting silicone conposition of superior storage stability that is
stored in an unhardened state for long periods. This.invention is a

m croparticle catalyst, having an average particle * dianmeter of 0.1 to 20
[err], for hydrosilylation reactions conpgising: (i) a netallic catal yst
for hydrosilylation reactions having 0.01 to 5 wt %of netal atons; (ii)
0.1 to 5w %of a disiloxane having the general fornula [err] where [err]
i s an al kenyl hgafdilylatien tehctichsTASpedified disiekdes hleGresthOioBehOinAuri S an
aryl group; and (ii1) a resin having a glass transition tenperature of 40
to 200[ err] C. claimed mi¢ropariticleaatalysts for bydrosilylatiorereactianist i ng si | i cone

it i sings.(A) 100.parts. by. wei ght, of lysi | t hat
contains an aver agdIGobigeAve aEtid fedion s SRPRYMsR mERER e GHOUS By
ol ecul e} (B) pgicRl RGN IALASRUIALNGId- Culitid diYief QA @ fovia adver age of at

| east two siliCon-bonded hydrogen atons per nolecule, i'n an anount
suf fici ent t o timrmeosetting silicone¢ompositionuftsupériorrstarage stibilitycthatlisistoredin am| es
of silicon- boggﬁd hydy o elr}wgtoms .n, this component and of the nunber of
mol es of sili uBhard AYE PERASps i n component (A) is in the range of
0.5/1 to 10/1; and (C) 0.005 to 100 parts by weight of a mcroparticle
catal yst for hydrosilylation reactions conprising

: . This.invention is a microparticle catalyst, having an average particle

' diametexl of 0.1 to 20 pm, for hydrosilylation reactions comprising:
(i) ametallic catalyst for hydrosilylation reactions having 0.01 to 5 wt % of
metal atoms;
(i) 0.1 to 5 wt % of a disiloxane having the general formula

®RIR2A181),0,

where Rl is an alkenyl group, R2 is a monovalent hydrocarbon group and Ar is an
aryl group; and (iii) a resin having a glass transition temperature of 40 to 200°C.
This invention also to a thermosetting silicone composition comprising:
(A) 100 parts by weight of organopolysiloxane that contains an average of at least -
two silicon-bonded alkenyl groups per molecﬁle;
(B) an organohydrogenpolysiloxane that contains an average of at least two
' silicon-bonded hydrogen atoms per molecule, in an amount éuﬂicient to provide a
- amount such that the ratio of the number of moles of silicon-bonded hydrogen
atoms in this component and of the number of moles of silicon-bonded alkenyl .
groups in component (A) is in the range of 0.5/1 to 10/1; and
(C) 0.005 to 100 parts by weight of a microparticle catalyst for hydrosilylation
reactions comprising .
- - (@) 'a_xﬁetallic catalyst for hydrosilylation reactions having 0.01 to 5 wt %

of metal atoms;



(1) a metallic catal yst for hydrosilylation reactions having 0.01 to 5w %

of - et al at ons; 3 (ii) 0.01 to 5w %of a disiloxane having
the general fornula [err] where [err] is an al kenyl group, R2 is a
nonoval ent hydrocarbon group and Ar is an aryl group; and

(iii) aresin having a glass transition tenperature of 40 to 200[err];
wherein said mcroparticle catal yst has an average particle dianeter of 0.1
to 20 [err]. The netallic catalyst of this invention is a nmetallic catalyst
having catalytic activity for hydrosilylagion reactions. Exanples include,
but are not limted to, platinumcatal ysts, such as chloroplatinic acid, or
al cohol nodified chloroplatinic acid, conplexes of platinumand ol efins;.

conpl exes of -pl ati ngiy Qo1 % (% b4 §iil6xane havinR thelidiiap fdtfuls onpl exes of
pl ati num or chloroplatinic acid and divinyl disSiloxane; platinumcarried on
alum na, silica and carbon bl ack; G@lﬁquis atal ysts such as tetrakis
(triphenyl phosphi ne) palladium and. netall'f"c catal ysts such as rhodi um

ni ckel and cobal t. t

se, platinum cajal ysts ar eferred. and
conpl exes of plati nUMYEnd i f‘yloﬁrg?l?’@aﬁé'ﬁ?%ovﬁgflﬁ%‘{f?‘éaf o8P 8P4 o g
fromthe standgpisah of catalytic ag:yiw;an'awese catal ysts can be used
i ndividually or as m xture of two of nore. A catalyst that has been

di ssol ved in a |i quiiid) aregindhayingreglassdransitivartemperatwps efdto 200%: i num and

di vinyl disil . is. used, it di ssol ved in.an al cghol
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gquantity of sa'hq. netallic catalyst in the

The metallic catalyst of this invention is a metallic catalyst having
catalytic activity for hydrosilylation reactions. Examples include, but- are not
limited to, platinum catalysts, such as chloroplatinic acid, or alcohol modified

- chloroplatinic acid; complexes of platinum and olefins;. complexes of platinum or
. chloroplatinic acid and diketones; complexes of platinum or chloroplatinic acid .
and divinyl disiloxane; platinum carried on alumina, silica and carbon black;
palladium catalysts such as tetrakis (triphenylphosphine) palladium; and metallic
catalysts such as rhodium, nickel and cobalt. Of these, platinum catalysts are - .
prefeired, and complexes of platinum and divinyl disiloxane are particularly
preferred from the standpoint of catalytic ictivity. These catalysts can-be used
.- -individually or as mixture of two of more. A catalyst that has been dissolved in a.
liquid may also be used. When a complex of platinum and divinyl disiloxane is
used, it may be dissolved in an alcohol, a h}"drocarbon solvent or a liquid
polysiloxane at normal temperature. The quantity of said metallic catalyst in the
micropatticle of this invention is 0.01 to 5 wt %, and, preferably, 0.05to 2 wt%,
-as metal atoms. ‘'When the content is less than 0.01 wt %, the quantity of the -
composition of this invention is excessive, and the inherent properties of said
- compositioﬁ are lost. When it exceeds 5 wt %, it is difficult to maintain the
metallic catalyst in the microparticle of this invention. |



mcroparticle of this inventionis 0.01 to 5 w % and, preferably, 0.05 to
2 Ww% as netal atonms. When the content is less than 0.01 w % the
guantity of the conposition of this invention is excessive, and the

I nherent properties of said conposition are |ost Wen it exceeds 5w % it
Is difficult to maintain the netallic catalyst in the mcroparticle of this
I nventi on. The mcroparticle catal ysts of the present invention are
characterized by the presence of a disiloxane having the general formula
[err] The disiloxane acts to stabilize the netallic catalyst of our

m croparticle particle catalyst. Wen added to a conposition that cures via
a hydrosilylation reaction, our conposition can be maintained in an uncured
state for a |ong pPyheé fflcropartichecabitpiteof the Prdsent ihednfibn iafe diaratefizad by gr oup,
preferably a vinyl groqp or an allyl group. O these, vinyl groups are
particul arly thegpresenesiof 4 disiloxans having the/general forplacar bon group. R2 is
exenplified by, but not limted to, akgyl groups, such as a nethyl group or
an et hyl group; al kenyl groups, suﬁﬂ' 8i)pOnyl group or an allyl group;
and aryl groups, such as a phenyl group or a naphthyl group. Ar of the

fornul a i s. aThedisilogansaststostabilizecthe mepallia catalyst/of gumisreparticle pasticley |
group. Othese he r s are pref.ergble. Exa es of .disiloxanes that
are bed i n. o FalSP W het dselte A shrbrgion f fipes fivtaeDaesRon

syn- di vi nyl di gt ehstisti o GeThAiRtaia in &Y Bnslirdd Sute!fF & RABPAIbAI B hexane and
syn-tetravinyl di phenyl di si | oxane. The ampunt of disiloxane present in the
M croparticl eaﬁ&’e%ﬁﬁﬁla,oﬁl §4hn alkémyt %Pod(;»"iﬁﬁ?éxhﬂ? a'ﬁnﬁ-%}oﬁﬁ)mghn%lyf/gro‘ﬂb?m he

anount of di siloxane is |ess than 0. 1W 9% the effect of the disrlo6xane

¢annot be manpfresdsedviny¥iibupd e g%éﬂfoz}rl??r&kﬁéd.okzﬁea Hfoﬁéﬁdiémih?dxtoﬁﬁ‘rbon.
9

i croparticle catalyst exceeds onpositions contalning the
group. R2 s exemplified by, but not limited to, alkyl groups, such as a:methyl

group or an ethyl group; alkenyl groups, such as.a vinyl group or an allyl group; -
and aryl groups, such as-a phenyl group or a naphthyl group. Ar of the formula is. . -
an aryl group and preferably, a phenyl group or a naphthyl group. Of these,
‘phenyl groups are preferable. Examples of disiloxanes that are used in the present
invention include, but are not limited to, syn-divinyldimethyldiphenyldisiloxane,
syn-divinyltetraphenyldisiloxane and syn-tetravinyldiphenyldisiloxane. The
amount of disiloxane pfesent in the microparticle.catalyst of the present.invention
is 0.1 to 5 wt %. When the amount of disiloxane is less than 0.1 wt %, the effect
of the disiloxane cannot be manifested. When the amount of disiloxane present in
the microparticle-catalyst exceeds 5 wt %, compositions containing the
microparticle catalyst tend to harden during storage.

| The resin that is used in our microparticle catalyst should not be a

substance that poisons the metallic catalyst for hydrosilylation reactions.

Examples of usable resins include, but are not limited to, silicone resins,

polysilane resins, polycarbonate resins, acrylic resins such as polymethyl acrylate

and copolymers of methyl methacrylate and butyl methacrylate, polyester resins, ‘
--pol)-'ethylene, polystyrene, polyvinyl chloride, polyvinylidene chloride, -

copolymers of polyvinyl chloride and polyvinylidene chloride, polyamides,



m croparticle catalyst tend to harden during storage. The resin that is
fsed in our mcroparticle catalyst should not be a substance that poisons
he nmetallic catalyst for hydrosilylation reactions. Exanples of usable
resins include, but are not Iimted to, silicone resins, polysilane resins,
pol ycarbonate resins, acrylic resins such as pol ynethyl acrylate and
copol yners of nethyl nethacrylate and butyl nethacrylate, polyester resins,
pol yet hyl ene, pol ystyrene, polyvinyl chloride, polyvinylidene chloride,
copol yners of polyvinyl chloride and pol yinylidene chloride, polyam des,
cel lul ose esters such as cellul ose acetate and cellul ose acetate butyrate.
Suitable silicone resins include, for exanple, resins conprised of

monophenyl si | Qeffpsk Btk slglélil Rb&ialose heeilaﬂe.%na Gbihilost ietic Biityiales i SupeaBlee

units; resins conprised b nmonophenyl sil oxane units and dinethyl siloxane
units; and r essiksoneaesins inebidef forexemple resins tamprised wfimonophehylsiloxane

met hyl vi nyl si |l oxane, units, Polysjilane,.resins can include, for .exanple,
resins conpri S¥YiSg Pﬁﬁﬂ?l%ﬁ%?&@ﬁ&yrgom%'ﬁé@m@maﬂwts. | t
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| ess E.han 40[ gp??@helh?lsilomd Ilﬁm m&mm_ygﬁﬂymﬂ?tm?mhé.f?@yﬁmgtms&m° f this
invention is difficult, an e conpositiaons contain thi
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t he conpositio(ﬁm%m}#%gﬁ%'hteﬁ%ncrop rmﬁg%%&%é‘mﬁ%ﬁ%fﬁ%m The

af or ement i onedbd he fangedf 40 lto ROCA@) Wheh Y glagitaasition poinit-of thefresin ixslesshat
are generally classified as thernosetting resins can al so be used.

Ther noset t i ng thas #0%C ithermannfactire of theimicropartigleceatalysts of dhin in¥entionds al so
have gl ass tr afish b1 Ind He omnpdsiidnd taf okt 4his Mlictt patdiehttgdt chirior B 9! ass
| stored for long periods in an unhardened state. When the glass transition point
exceeds 200°C, the cure rate of the composition containing the microparticle
catalyst is not sufficient. The aforementioned resins are all knownas -
thermoplastic resins. Resins that are generally classified as thermosetting resins
can also be used. Thermosetting resins that are useful in the present invention -
must also have glass transition points within the range of 40 to 200°C. The glass
transition point is determined using a DSC (differential scanning calorimeter).
, The micropérlicle catalyst of the present invention has an average particle
diameter of 0.1 to 20 um. When the average particle diameter is less than 0.1 pm,
the storage stability the of compositions containing the microparticle catalyst is
not sufficient. When the average particle diameter exceeds 20 pm, the cure of
compositions containing the micropaiticle catalyst is not uniform. There are no
pérticular limitations on the shape of our microparticle catalyst. However, a
spherical form is desirable for obtaining good reproducibility of stable catalytic .
activity inhibition and manifestation of catalytic activity.
- Methods of manufacturing the microparticle catalyst of this invention
.- inciude, for example, a method in which the metallic catalyst, the disiloxane and

the resin are dissolved in a solvent such as toluerie, after which a resin containing



transition point is determ ned using a DSC (differential scanning
calorineter). The microparticle catalyst of the present invention has an
average particle diameter of 0.1 to 20 [err]. Wen the average particle
dianeter is less than 0.1 pm the storage stability the of conpositions
containing the mcroparticle catalyst is not sufficient Wen the average
particle dianmeter exceeds 20 [err], the cure of conpositions containing the
m croparticle catalyst is not uniform There are no particular limtations
on the shape of our mcroparticle catalyst. However, a spherical formis
desirabl e for obtaining good reproducibility of stable catalytic activity

I nhi bition and mani festation of catalytic activity. Mthods of

manuf act uri ng g, lfcrﬁ% ¢l & ,sq{m? % inB aWa§ for
exanple, a nmetho eﬁl ICT{; aﬁlel%ne‘?glﬁlc cata ystu{e?hgr%*l Plaoxane and t he
resin are di ssolveﬂ(semJlaAsis M),ﬂmhﬂmdlnmmthgmwmmﬂhﬂm resin

cont ai ni ng 6.the netallic,cat yst ndtrie di,si ] ox nels manyf act ured by
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or diethyl et Ipeaductkxﬂummhisaddedidmpﬁsﬂwhhaqumadﬁﬁdndfapmmmmkaqueous
solution of a surfactant to make an oil_and vvater type enmul sion, therefore

solid mcr opalaill%ll water ype smylsion, thegefare sofid ynicropaiticles areebtaised bt (see
JP-A 24833) C}ﬁé %ﬁ%e%ﬁ&&tkﬁgﬁiﬁifbg)ggﬂég thod i Whith &' 0xane

and t he reS|n ar e a SO uene or

di cycl onet hanenetsllic dagbyst)ithedisiloxdneahd Giv re¥iadre dissolvediata sdivenbéuchas) Wi th
the solvent being volatilized and with the resin containing the metallic

catal yst and teluerg o dicyclomethane, isaid sphuipnds nexs sprayed)into p hat gir streaps; avithy p-.A
4 29748 ). Th She solvent being volatilized and with the resin containing the metallic catalyst -

and the disiloxane in the spray state being solidified (see JP-A 4-29748 ). The
microparticle catalyst of this invention, obtained. in this way, -may.be used in this
unaltered form, or the metallic catalyst which is present.on the surface of the
particles may be removed by washing using-a solvent.such as methyl alcohol,
ethyl alcohol, hexamethyl disiloxane and octamethylcyclotetrasiloxane that
removes the metallic catalyst without.dissolving the resin.

Gompoﬁent (A), which is an organopolysiloxane, is the component.
which forms the principal-agent of the silicone composition of this invention, it
has an average of at least two silicon-bonded alkenyl groups per molecule.

- Examples of the alkenyl groups include vinyl, allyl and hexenyl. Exammés of
organic groups that are bonded with the silicon atom in addition to the alkenyl -
group in this.organopolysiloxane include alkyl, such as methyL ethyl, propyl,. . .
butyl, hexyl and octyl; aryl, such as phenyl; and monovalent hydrocarbon groups
as exemplified by substituted hydrocarbons such as 3,3,3-trifluoropropyl groups.-
The number of organic groups that are bonded to the silicon atom should average
1.0 to 2.3. This organopolysiloxane is generally a straight chain but may also : ¢

ha‘}e some branched chains. The viécosity of this organopolysiloxane at 25°C is
in the range of 10 to 1,000,000 mm?®/s (centlpmse) Examples of



m croparticle catalyst of this invention, obtained in this way, may be used
inithis unaltered form or the netallic catalyst which is present.on the
surface of the particles nay be renoved by washi ng using-a sol vent.such as
met hyl al cohol, ethyl alcohol, hexanethyl disiloxane and

oct anmet hyl cycl otetrasi | oxane that renoves the netallic catal yst w thout

di ssolving the resin. Conponent (A), which is an organopol ysil oxane, is the
conmponent. which forns the principal agent of the silicone conposition of
this invention, it has an average of at |east two silicon-bonded al kenyl
groups per nol ecul e. Exanples of the al kenyl groups include vinyl, allyl
and hexenyl. Exanples of organic groups that are bonded with the silicon

atomin additi : | I ' i ude
al kyl , such asgﬁea%‘%ﬂﬁ@ggﬁ%g%%py%ﬂg%ﬁoﬁexy argﬁg%?wiﬁg?y , such
as phenyl ; andblyekeddtibott tehyihalztyr dimettylvinylsilaane gronps, dimethylsilozardest i t ut ed
hydrocarbons such as 3, 3,3-trifluoropropyl groups. The nupber of organic

groups that armethyiviayisiioxanseopolymersiblogkeshat beth terninals by rimethylsfioxang T s

b1 anched thai neuh PR RURRe ReRh e kARl v?”ﬁa@&eﬁéﬁ%?éﬁ ICis in

the range of 1@rhmals BP@irRAYIHERASIslI6RM:IRNIpsad Exanpl es of

or ganopol ysi | oxanes that constitute this conponent include

di et hyl pol ysi mﬂwﬁuﬂupmmylmlmbmnesdﬂmmlatb@btqmmlﬁw vi nyl si | oxane
groups, dinethylsil gx t hyl vin | oxane c ner th
term nal s by tﬁ‘"ﬁﬁﬁ?ﬂy fﬁ'IS eééﬂ égngll lemers ﬁm&ymm%rm%fﬁ%gp

di met hyl si | oxapRy&pé Pmegeegﬂrnéllﬁé& oxane copol yners bl ocked at both term nals
by di met hyl hexenyl si T'oxane groups and nethyltrifluoropropyl pol ysil oxanes

bl ocked at both t er Gomgoseity(B), an organohydrogenpolysiloxane, is the crosslinking agent

for component (A) Component (B) has an average of at least two silicon-bonded
nwhongMDHBIEIHNMmub.(hgmmcgmmpsﬁmtmnbondmrwﬁhﬂwsﬂmqn
ahnnshlﬂﬁsunnpamaﬁinamﬁﬁonfohwdnuxnaummﬁndudeaﬂqdgnnum,mmm
as methyl, ethyl, propyl, butyl, hexyl and octyl; aryl groups, such as phenyl; and
numnwﬂmnhymmcmbongmmpajw;xanpﬁﬁwdbysﬁhﬂhmndhwhoamhxmswﬂl
as 3,3,3-trifluoropropyl groups. - The molecular structure of this
organohydrogenpolysiloxane may be straight chain, network or three-
dimensional. Single polymers, copolymers or mixtures of two of more polymers
can be used. The viscosity of this organohydrogenpolysiloxane at 25°C is in the .
range of 0.5 to 50,000 mm?/s (centipoise),.and, preferably; in the range of 1 to -
10,000 mm?*/s (centipoise). The quantity of this component compounded is a
quantity such that the ratio of the moles of silicon-bonded hydrogen atoms in this
component to the number of moles of silicon-bonded alkenyl groups in
component (A) is in the range of 0.5/1 to 10/1. The organohydrogenpolysiloxane
can be a dimethylsiloxane-methylhydrogensiloxane copolymer blocked at both
terminals by trimethylsiloxane groups, a dimethylsiloxane-
methylhydrogensiloxane copolymer blocked at both terminals by

) dhﬂethYlhydmgemiloxane groups or a methylhydrogencyclosiloxane having three

or more silicon atoms.



di et hyl vi nyl si | oxane groups. Single polyners, copolynmers or mxtures of
two or nore polyners can be used. Conponent (B), an

or ganohydr ogenpol ysi | oxane, is the crosslinking agent for conponent (A).
Conmponent (B) has an average of at |east two silicon-bonded hydrogen atons
per nol ecule. Organic groups that are bonded with the silicon atons in this
conponent in addition to hydrogen atons include al kyl groups, such as

met hyl , ethyl, propyl, butyl, hexyl and octyl; aryl groups, such as phenyl;
and nonoval ent hydrocarbon groups, as exepplified by substituted

hydr ocar bons such as 3,3,3-trif|uoropropy§ groups. The nol ecul ar structure
of this organohydrogenpol ysil oxane may be straight chain, network or three

di mensi onal . Si ngl .copal vners, or . ni A

pol yners can be use:c:ié. mﬁ#&%@g&%g?‘}'ﬁﬁ’“ﬂﬁ %a@yéégﬁl{)lﬁida&%l&aﬁfég%ﬁ%gane at
25[err]C is i nhithiedéseribed sbove. Tohfponnt{CY is 'l catalysefrieBRLtim) crosdidking
preferably, in the range of 1 to .10,000 m®2/s_(centipoise). The quantity
of thi s conpon&fcompapent(4ddhe alkeny] groupsbpnded with the silican atemsandf t he nol es

of silicon-bonded hydr tons in this c¢o nt ..o the nunber of noles
of si1i con- bonaabontRd it Rydtiien ot nonda PR R siichm stome WiZEG ot 0. 5 1
to 10/1. The qiydrsslplation 9&QiRE6N.Y The micOFarficle caflyst of this invention has an ,

di et hyl si | oxane- et hyl hydr ogensi | oxane copol yner bl ocked at both term nals

by trinmet hyl siavesage padicle diameter of Oub ttén 20 gumi, and itccontains the lafaremgntionetlox ane
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Component (C) g%f theBfbferafibh&d disifdiaRb.Y The Gintity 6F 8 éothPdreRf thaE@Ct | ons .
| compounded is in the range of 0.005 to 100 parts of component (C) per 100 parts
by weight of component (A) and, preferably, in the range of 0.1 to 100 ppm,
calculated as metal atoms, in the organosiloxane composition.

The composition of this invention is comprised of the aforementioned :
components (A) through (C). In addition, various additives may be compounded - ..
as long as the objectives of the invention are not impaired. Additives which can -
be compounded into the compositions of the present invention include, but are not- .

-limited to, powdered silicas, such as foamed silica and wet silica; powdere;l,si_lica
that has been subjected to surface hydrophobic treatment; crepe hardening
inhibitors; polymers other than silicone; organic solvents; iron oxide; heat
resistant agents, such ds rare earth compounds; flame retardants, such as - -
nmngmusecmbomneandamoﬁﬂﬁumhunoxkk;anmmnnﬂbcmudnmg
phoqﬂnnusswdmasuﬁﬂwnyhﬂumphhmgconuxnnnkcmnkﬁnhu;nﬂnmmnsudhas~--
tributylamine, tetramethylethylenediamine and benzotriazole; compounds - -
containing sulfur; aéetylene compounds; compounds containing two or more
alkenyl groups; hydroperoxy compounds; hydrosilylation reaction inhibiting
compounds such as maleic acid derivatives; diatomaceous earth; calcium

__cmbonmm;gkwsﬁbennandcmﬁonbkwk. ' : ‘
- The composition of this invention is easily obtained by mixing the
zdbnmmﬂﬁknmdconqmnmns@A)ﬂnough((Dluﬁﬁnnﬂy.Fbremnnpkgconmmnqu



that is described above. Conmponent (C) is the catalyst for effecting
crosslinking of conponent (A), the al kenyl groups bonded with the silicon
atons, and conponent (B), the hydrogen atons bonded with the silicon atons,
via a hydrosilylation reaction. The microparticle catalyst of this

i nvention has an average particle dianeter of 0.1 to 20 pm and it contains
the aforenentioned netallic catalyst in an anobunt of 0.01 to 5 wt % as
nmetal atonms with 0.1 to 5 wt %of the aforementioned disiloxane. The
quantity of this conmponent that is conpounged is in the range of 0.005 to
100 parts of conponent (C) per 100 parts by wei ght of conponent (A) and,
preferably, in the range of 0.1 to 1.00 ppm calculated as netal atons, in

t he organosilo nﬁ{gﬁgggg% PHRIN di8Persed
conprised of. the a %rgg?'rgﬁdlttg%re?g onénts wﬂaﬁ ozjgihﬁ%d(l:) :Nn ag%lltlon
var i O;JS addi ti uertt,afey“ﬂmlmhmnmmt mmedasanimﬁmmb feotnpgmtmzam?h

i nvention are not inpa dj tives ch can oun o the
conposi ti ons ofORRAENgHt é)e?ﬁt uable that Wﬁd Maﬁﬁ%"d to,
powdered sili C?égs Hﬁén{ m’ ggﬁﬁ{e \qg,el;] thad 1 CQ

t hat has been subjected™to sur llehfn&?%&ﬁo IcC tre nt@ epe hardeni ng

I nhibitors; pob@¥@rs other than silicone; organic soI vents; iron oxide;
heat resistant agents, such as_rare earth corrpounds flapme, reé&gﬂants, such

as manganese car bonQ‘EWﬁ@M‘éﬂ@Yﬂfaﬁ#‘GW@?ﬁ% ai ni ng

phosphorus suc L LRGE Qﬂg I such
as tributylamn @a et ra'llé %ﬁhﬁﬁ?&&&%ﬂ%ﬁg%gﬁa Igg&g&%lﬂlk azo fs %ggrf%(t)lunds
contai ning sul Bééausa@)eﬂnk Qneclaﬁimmb%parﬁﬂ cam‘oawsxﬁﬁble\mrﬁye a30r e
al kenyl groups; {droperoxy conpounds hydrosi|ylation reaction inhibiting

conmpounds such catslystfoselastomess neslatqomsmanammbmgrg@amﬂymbamqlﬁm

carbonate; gl as n,. bl The 98 t
;nventlon |g eggﬁ?qgﬁﬁ?ﬁ ﬁvrg ﬁf %ﬁ’l f%ﬂ%%ﬁ#ﬁ%@e‘%@s( A)
t hrough (Q) U”'ixi%hﬁi)ﬂ,wﬁ@ﬁc@ﬁ%ﬁ‘iﬁbﬁ:nﬁ&ﬂi&ﬂ&@batalyst,hasthecharactensucsof R
remaining in an unhardened state at room temperature for long periods, and after

storage rapidly curing by heat. Consequently. the silicone composition of this
invention is extremely useful as a single solution thermosetting silicone -

composition.

Next, a detailed description of this invention is demonstrated by means of -
exémples. In the eXami:les Ph indicates a phenyl group, Me indicates a methyl
- group, Vi indicates a vinyl group and g is grams. V1scos1ty is the value
determined at 25°C and cp ls centipoise.

COMPARATIVE EXAMPLE 1
6 g of aqueous solution of chloroplatinic acid '(platinum metal content of

© 33 wt %) and 16 g of 1,3-divinyltetramethyldisiloxane were dissolved in 35 g of

isopropyl alcohol. 10 g of sodium bicarbonate were added to this solution and a

reaction was carried out in a state of suspension for 30 minutes at 70to 80°C as

the solution was stirred. After cooling, the solid component was removed by

*filtration and 2 4.2 wt % isopropyl alcohol solution of platinum vinyl siloxane
component containing platinum metal was prepared.



(C© may be added to a small quantity of conponent (A) and uniformy
dispersed init, after which this m xture nmay be added to a m xture of
conmponent (A) and conponent (B). It is desirable that the tenperature does
not exceed the glass transition tenperature of the resin that constitutes
conponent (C) by nore than 500C. Qur mcroparticle catalyst for the
hydrosilyl ation reaction is of high catalytic activity, and the .
di scol oration due to deconposition products is not seen. Because of this,
the clainmed mcroparticle catalyst inventjon is suitable for use as

catal yst for elastoners and resin conpositions in which an

or ganopol ysi l oxane is used as the base polyner. Further, the thernosetting
silicone conposition of this inventigig ' lcontains our mcroparticle
catal yst, has the characteristics of remarning in an unhardened state at

room t enper at ur e f @19lgwfghdiftioplEtic sitidshearesia) having & ghss msilion point ofy by

heat. Consequently. the silicone conposjtion of this invention is extrenely
useful as a sﬁﬁéré ag indieateshby theraverage unit formula RhOg g gs (MeadiOlpog: , a

det ai | ed desc;qia@tion of this invention is denonstrated by neans of

exampl es. In havingpiglass tansitionipeint 66,5 %hé2 g lof thesmpplastic siliepnesesin, 3 -

val fﬂé' ot or i hitink A g eislo g oFECH R R el S A Byemle Gl E%h% s
_ T3 ceh _ _ K
o 9 ana 16 G of O DRty o o] CPane Wl G aarvd I 35 ¢

of isopropyl ahd oo of -dineihyidighsidivingisteRatcwsR intratlted it a'nitked
solution and a reaction was carried out In a state of suspension for 30
m nut es at 70selyestofG09g of toluene and 4,600 g of dichloromethane in a container =~ -
equipped with a stirrer and were stirred to a uniform state. Next, 88.8 g-of the
isopropyl alcohol solution of the platinum vinyl siloxane complex obtained in ..
Comparative Example 1 was introduced into this mixture and a uniform solution
was obtained by mixing. This solution was sprayed continuously into a spray
dryer tank (manufactured by Ashizawa Nitro Atomizers Ltd. in which nitrogen
gas was present -as a hot gas ﬂow using a two-fluid nozzle. The temperature of -
- the hot flow of nitrogen gas was 95°C at the inlet of the spray dryer, and was

* 45°C at the outlet of the spray dryer with the hot gas flow rate at 1.3 m3/minute. -
The operation was carried out for 1 hour under the aforementioned conditions, .
.and 415 g of the white microparticle catalyst for hydrosilylation reaction that was .
‘produced was collected by means of a back filter. The average particle diameter
of the microparticle catalyst obtained was 1.5 ym and the platinum content was
0.40 wt % as metal atoms.

COMPARATIVE EXAMPLE 2
408 g of microparticle catalyst for the hydrosilylation reaction was
manufactured in the same way as in Example 1 except that the syn-
- dimethyldiphenyldivinylsiloxane was not added, and the quantity of
thermoplastic silicone resin compounded was changed to 8:28 g- The obtained .



the solution was stirred. After cooling, the solid conponent was renoved by
fidtration and a 4.2 wt % i sopropyl al cohol solution of platinumvinyl

si | oxane component contai ning platinum nmetal was prepared. 10 EXAMPLE |
819 g of thernoplastic silicone resin, having a glass transition point of
66.5[err]C as indicated by the average unit fornula (PhSi G3/2)0 78 [err]
22, and having a glass transition point of 66.5[err]C 72 g-of thernoplastic
silicone resin, having a glass transition point of 65.2[err]C as indicated
by the average unit fornula [err] [err] apd; having a glass transition

poi nt of 65.2[err]C and 9.0 g of syn-di nethyl di phenyl di vi nyl sil oxane were

I ntroduced into a m xed solvent of 500 g of toluene and 4,600 g of

di chl or onet han .t igrred to
2 uni form st at o RpEHERTRALAE of BUYRRRA, 10 et PAEEI el Bas 6 e

pl atinum vi nyI pmt land dts latimup eontenvwas Beld wirteConpar at i ve Exanple 1 was

I ntroduced into this mxture and a uni form sol uti on was obtai ned by m xi ng.
This solution was sprayed continuously into a spray dryer tank

(rmanuf actured by Ashizawa Nitro Atomw g% . in which nitrogen gas was
present as a hot gas flow using a two urd nozzle. The tenperature of the
hot flow of nitrogep0gas finned Sibicsthe Surfice of whichihat beén subjectaat oy dryer, - and
was 45[err]C at the outlet of the spray dryer with the hot g flow rate at
1.3 nf err]/ ni nhydrophaitic bptment with hexamethyldistlazsne, with a specifis S Arean e

af orenent i oned conditions,. and 415 g of the white nicroparticle catalyst

for hydrosilyl 4989 &é’%?ét@é?ﬂ%%“ﬁﬂb%@ﬁ%§%%@fé@ﬁ? nmeans of a

ot ai ned s 1S il o By Byl e G AR B £2660 Y1

2/s (cp) and 100 g of dimethylvinylsiloxane-terminated dimethyl polysiloxane

U-

of a viscosity of 1,500 mm?/s (cp), after which 2.8 g of a diorganosiloxane as
indicated by the average molecular formula Me3SiO(Me;Si0)3(MeHSiO)5SiMes

and 0.04 g of phenylbutynol were added, and then mixed to a uniform state. Next,
the microparticle catalyst of Example 1 was added to this mixture in a quantity
such that the platinum metal content of the mixture was 5 ppm, after which the .
materials were thoroughly mixed, with a thermosetting silicone composition being
prepared. The thermosetting characteristics of the thermosetting silicone:
composition obtained were determined at 130°C and 150°C with a model 5
Curastometer TM (manufactured by the Orientech Company). The thermosetting
characteristics were determined taking the time until torque reached a maximum
of 10% as the hardening initiation time (T (), and the time until torque reached a
maximum of 90% as hardening completion time (Tgq). The product

thermosetting silicone-composition was introduced into a sealed container and
was aged at 50°C.” The number of days required to hardening was det;ermined,
and the finding was reported as storage stability. The results are shown in Table
1. On the basis of these results, it was ascertained that the hardening rate during
" heating incfeased, and that the unhardened state at room temperature could be
maintained for long periods by adding syn-dimethyldiphenyldivinyldisiloxane.



0.40 wt % as netal atonms. COVPARATI VE EXAMPLE 2 408 g :of microparticle
catal yst for the hydrosilylation reaction was nmanufactured in the sane way
as in Exanple 1 except that the syn- dinethyl di phenyl divinyl sil oxane was
not added, and the quantity of thernoplastic silicone resin conpounded was
changed to 828 g. The obtai ned. m croparticle catal yst was

grayi sh-white; its average particle dianeter was 1.6 [err]; and its

pl ati num content was 0.40 vt % EXAMPLE 2 20 g of fumed silica, the surface
of which had been subjected to hydrophobic treatnment with

hexanet hyl di sil azane, with a specific surlPace area 150 n2/g, was added to
and thoroughly m xed wi.th a m xture of 100 g of _

di met hyl vi nyl si | oxane-term nat ed di nmet hyl pol ysi | oxane of a viscosity of
12,000 mMerr] (cp) and 100 g of dinethylvinylsiloxane-term nated di net hyl
pol ysi | oxane of a viscosity of f:‘%&l\ri taer which 2.8 g of a

di organosi | oxane as i ndi cated t%/bl?%g‘%{r\g%e no l(;%%lsar formula [err] and
0.04 g of phenyl bufThedhermosetting sitidonacampdsitiomoSExciniple 2 was pfeparedin dhe.
Next, the mcroparticle catalyst of Exanple 1 wa dded to this mxture in
a quantity suéﬁnﬁweﬁ?@t%ﬁmmrmaewﬁ%ﬁforgﬁmﬁm%wws 5 ppm
after which ¢ BefiRliGh Cnbatfiive BARIHL'S Bk b8 iSRS i N9
sil'icone conposition belng prepared. The thernosetting characteristics of
the thernoset catalyscof Examplech"Phstheimosettiigopropeitivadnd sisrage stbility ofithe
130[err]C and 150[err]C wth a_pnodel 5 Curastoneter TM (manufactured by the
O'i ent ech Conphigined thermaspitingsilicone gempesition were determinegasdn Fxamplei e d

taking the tiqgeYIli ah L o figien i mum

Jablel

Example 2 | Comparative Example 3

Thermosetting characteristics
130°C Tyq (seconds) 72.6 . 780
Toq (seconds) 84.6 91.2
150°C. Ty (seconds) 234 234
294 30.0
Tgq (seconds)
Storage stability (days) . 41 29
EXAMPLE 3

500 g of polycarbonate resin having a glass transition point of .
.approximately 140°C (Inpilon H-3000 manufactured by Mitsubishi Gas Chemical
Company, Ltd. of Tokyo, Japan) was dissolved in 8.5 kg of dichloromethane and
5.0 g of syn-dimethyldiphenyldivinyldisiloxane and 1.0 kg of toluene were added
and mixed. Next, 23.8 g of the isopropyl alcohol solution of the platinum ‘
i vin-jylsiloxane complex obtained in Comparative Example 1 was introduced into

and mixed with this solution, until a uniform solution was



of 10% as the hardening. initiation time [err], and the tinme until torque
reached a maxi mum of 90% as hardeni ng conpletion tinme (T90). The product

t hernosetting silicone conposition was introduced into a seal ed cont ai ner
and was aged at 50[err]C The nunber of days required to hardeni ng was
determ ned, and the finding was reported as storage stability. The results
are shown in Table 1. On the basis of these results, it was ascertained
that the hardening rate during heating increased, and that the unhardened
state at roomtenperature could be maintajned for. | ong periods by adding
syn-di net hyl di phenyl di vi nyl di si | oxane. 12 COVPARATI VE EXAMPLE 3 The

t hernosetting silicone conposition of Exanple 2 was prepared in the sane

ting silicone conpos . repared in the :
bt ai ned. i n Colusaned TS B a8 SRl K oo 1 1 o

catal yst of. Ex@xtemhple 1. Thetemhperatursefithe hot fiove pEnitiogen gasiwes WGt sheabi ity
of the obtained thernosetting si]icone conposifti

d ined as i
Bxanpl ¢ 2. - Thanles GEespmarirts S NBRA-CA Fh ot of i speey Gt i et '

Conmpar ative Exanple 3 Thernosgtting characteristics_130 r err
(seconds) 7easdlow rate at 1.3 m%?mmuee- THs QreEationggs “m%ﬁ‘."%%r 3 fiokeS under 91.2

1500C T10 (secqididrementiotied conditions and 380%°0f thé Witlte microparticle catal§stFor’ 90

(seconds)
hydrosilylation reaction that was produced was collected by means of a back

filter. The average particle diameter of the microparticle catalyst obtained was
1.47 ym and the platinum content was 0.2 wt %.

COMPARATIVE EXAMPLE 4
408 g of microparticle catalyst for hydrbsilylation reaction was
manufacturéd in the same way as except that the syn-
dimethyldiphenyldivinyldisiloxane in Example 3 was not added. The
microparticle catalyst that was obtained was gray, its average particle-diameter
was 1.44 um and its platinum content was 0.2 wt %.
' EXAMPLE 4

20g of fumed silica, with a specific surface area of 150 inzlg , the surface
of which had been subjected:to hydrophobic treatment with hexamethyldisilazane,
was added to and thoroughly mixed with a mixture of 100 g of
dimethylvinylsiloxane-terminated dimethyl polysiloxane of a viscosity of 12,000
mm?/s (cp) and 100 g of dimethylvinylsilokane-tenninated dimethyl polysiloxane
of a viscosity of 1,500 mmzls (cp), after which 2.8 g of a diorganosiloxane as

indicated by the average molecular formula Me3SiO(Me,Si0)3(MeHSiO)5 SiMe

3 and 0.04 g of phenylbutynol were added, and then mixed to a uniform state.

_ Next, the microparticle catalyst of Example 3 was added to this mixture in a
quantity such that the platinum metal content of the mixture was 2.5 ppm, after

which the materials were thoroughly mixed, with a thermosetting silicone



Storage stability (days) 41. 29 EXAMPLE 3 500 g of

pol ycarbonate resin having a glass transition point of approximtely
140[err] C (I npilon H 3000 manufactured by M tsubishi Gas Chem cal Conpany,
Ltd. of Tokyo, Japan) was dissolved in 8.5 kg of dichloronethane and 5.0 ¢
of syn-di net hyl di phenyl di vi nyl di sil oxane and 1.0 kg of tol uene were added
and m xed. Next, 23.8 g of the isopropyl alcohol solution of the platinum
vi nyl si | oxane conpl ex obtained in Conparative Exanple | was introduced into
and m xed with this solution, until a uniform solution was 13 obt ai ned.
This solution was sprayed cont.inuously into the spray dryer tank of Exanple
1. The tenperature of the hot flow of nitrogen gas was 100[err]C at the

inlet of the. . ; t he spray
dryer with 't noREPHasE e pRAGE T ihEhioyludth chilfoRithiSorfle | 00 L0%
carried out f diermoketing siliookes confppsitionrthamnis abisified werti detezminedrad 136W g of
the white m cggqﬁ)arti cle catal yst for hydrosi]ylatiqgn_reaction_that was

produced was & ewithy § Grastopgter Tm likeysed i ExampleZgelbsar ticl e
di anmeter of t ' Eﬁ !F . -aj 4 ﬂﬂ@ﬂ he
pl ati num cont gﬁetrm\?gétﬁgg &%%%@%QMQ@@%%F% rc%’)art icle
catal yst for r. oSl Mlead | . Jd ﬂ '!ra. way as
except that tﬁgs@'ﬁhh%%%%ﬁgﬁl%&ﬁ%%‘?%ﬁgﬁe m'ﬁtgganp e 3 was not
added. The m ¢conaitiet and was aged at S0°C.NThe nambobéfdays fortaedepigywas t S average
particle dianeter was 1.44 [err] and its platinumcontent was 0.2 wt %
' determined and the finding was taken as storage stability. The results are shown

in Table 2. On the basis of these results, it'was ascertained that the hardening rate

during heating increased, and that the unhardened state at room temperature could -

‘be maintained for long periods by adding syn-dimethyldiphenyldivinyldiéiloxane'.

COMPARATIVE EXAMPLE 5
. The thermosetting silicone composition of Example 4 was prepared in the
same way except that the microparticle catalyst for hydrosilylation reactions -
obtained in Comparative Example 4 was added instead of the microparticle
catalyst Example 3. The thermosetting properties and storage stability of the
thermosetting silicone composition that was obtained were determined as in
Example 4. The results are shown in TaBle 2.

Table 2
' Eicample 4 Comparative Example 5
Thermosetting characteristics
150°C Tjq (seconds) 130.8. 167.4
Tgg (seconds) | 162.0 205.2
170°C Ty g (seconds) 264 306
: 39.6 48.6 :

Tgq (seconds)

Storage stability (days) 247 217




EXAMPLE 4 20 g of funed silica, wth a specific surface area of 1 50 n2/g,
the surface of which had been subjected to hydrophobic treatnment with
hexanet hyl di si |l azane, was added to and thoroughly m xed with a m xture of
100 g of dinethyl vinylsil oxane-term nated di nethyl polysiloxane of a
viscosity of 12,000 nmmerr]/s (cp) and 100 g of

di met hyl vi nyl si | oxane-term nated di net hyl polysiloxane of a viscosity of
1,500 merr]/s (cp), after which 2.8 g of a diorganosil oxane as i ndi cated
by the average nol ecular formula [err] Sije 3 and 0.04 g of phenyl butyno
were added, and then mxed to a uniformstate. Next, the mcroparticle
catal yst of Exanple 3 was added to this mxture-in a quantity such that the
pl ati num netal content of the mxture was 2.5 ppm after which the
materials were thoroughly m xed, with a thernosetting silicone 14
conposi tion being prepared. The thernosetting characteristics of the
thernosetting silicone conposition thgkéﬁﬁgkg tai ned were determ ned at

| 50[ err] C and 170[err]C with a nodel meter Tmlike used in Exanple

2. The thernosetti %bggﬁégﬁ%@ﬁ &ni‘gnégﬁ:fﬁn&ﬁi&&lﬁi%ﬁﬂuﬁlﬂet%lﬁﬁr rl as in

Exanmple 2. The pro I cone comnposi tion was 1ntroduced
into a seal ed haoitigad glass waditivhpohgof approkinjately 80°C (BEVACITETM20d3ya f or

hardeni ng was deternm ned and the finding was taken as_storage s ility.
The. resul ts aegistreslrademark pf E1oDu Bant Pe Nemouss &Ca. né%?m@m b%?) Vatas

cnnar dened st Dol H S RELERohiBlindtideda SO bFEnL 1072 0T O00 per ods
by addi ng syn-diinegiyidiphéndiidiviyltiisiionshe]i 50 kgof toluere N dsARAY and-mbéaMNekt,5
44 .4 g of the isopropyl alcohol solution of the platinum vinylsiloxane complex
obtained in Comparative Example 1was introduced into and mixed with this
solution, until a uniform solution was obtained. This solution was sprayed -
continuously into the spray dryer tank of example 1. The temperature of the hot

flow of nitrogen gas was 95°C at the inlet of the spray dryer and was 50°C at the

outlet of the spray dryer with the hot gas flow rate at 1.3 m3/minute. The - .
operation was carried out for 5 hours under the aforementioned conditions and
365 g of the white microparticle catalyst for the hydrosilylation reaction that was
produced was collected by means of a back filter. The average particle diameter.
of the obtained microparticle catalyst was'1.78 um, and the platinum content was
| 04 wWt%. - |

EXAMPLE 6

' 20 g of fumed silica, with a specific surface area 150 m2/g the surface of
which had been subjected to hydrophobic treatment with hexamethyldisilazane,
was added to and thoroughly mixed with a mixture of 100 g of
dimethylvinylsiloxane-terminated dimethylpolysiloxane of a viscosity of 12,000
_mm?/s (cp) and 100 g of dimethylvinylsiloxane-terminated dimethylpolysiloxane
of a viscosity of 1,500 mm?/s (cp), after which 2.8 g of a diorganosiloxane as



The thernosetting silicone conposition of Exanple 4 was prepared in the
sanme way except that the mcroparticle catalyst for hydrosilylation
reactions obtained in Conparative Exanple 4 was added i nstead of the

m croparticle catal yst Exanple 3. The thernosetting properties and storage
stability of the thernosetting silicone conposition that was obtained were
determ ned as in Exanple 4. The results are shown in Table 2. Table 2
Exanpl e 4 Conpar ative Exanple 5 Thernosetting characteristics 150[err]C

[err] (seconds) 130. 8. 1676 4 T90 (seconds) 162.0
205.2 170[err]C [err] (seconds) 26. 4 30.6 39.6
48.6 T90 (seconds) Storage stability (days) 247 217

EXAMPLE 5 500 g of a copolyner of nethyl nethacrylate and buty

met hacryl at e indigated by the average mnbcuhoformlameﬂIQiMﬁzS;@héMeHﬁl%ﬁdﬂpj C
(ELVACI TE TM 2013; a regl stered trademark of E.I. Du Pont De Nenours & Co.
of W ni ngt orand$:04 g\of phendbutynalavére addes, and then mixed torzomnifammrstatentest, 0 g of

syn- di et hyl di phe i nyl.di si.l.oxan 1.0 ol uene was then and

o red Nowt (s BT batticle ki KRS 5 it o it AR gl

vi nyl si | oxanesueRmRiteNe fimim Yhkthl toRRAPSE the nYiRtuFVEPS Pph, WhAer WhYCH @iced into
and nmxed with this solution, until a uniform sol utlon was obtai ned. This

sol uti on was mptesiplsdvere thoroughly mixed, with a thermosetting silicone composition being

prepared. The thermosetting characteristics of the thermosetting silicone
composition obtained were determined at 130°C and 150°C with a model 5

" Curastometer TM as used in Example 2. The thermosetting characteristics were
determined for (Tyg) and (Tggq) as in Example 2. At 130°C, the T value of the.

obtained silicone composition was 85.6 seconds, and the Tg( value was 98.2
seconds. At 150°C the Ty value was 32.6 seconds, and the Tgq value was 46.2

seconds. When this thermosetting silicone composition was aged at 50°C, an
unhardened state was maintained for 87 days.

EXAMPLE 7
500 g of resin with glass transition point of approximately 140°C

. (IUPILON TM H-3000 a registered trademark of Mitsubishi Gas Chemical
Company, LTD was dissolved in 8.5 kg of dichloromethane and 5.0 g of syn-
tetraphenyldivinyldisiloxane. Then, 1.0 kg of toluene was added and mixed.
Next, 23.8 g of the isopropyl alcohol solution of the platinum vinylsiloxane
complex obtained in Comparative Example 1 was introduced into and mixed with
this solution, until a uniform solution was obtained. This solution was sprayed
continuously into the spray dryer tank of Example 1. The temperature of the hot

- flow of nitrogen gas was 100°C at the inlet of the spray dryer , and was 70°C at

_the outlet of the spray. dryer with the hot gas flow rate at 1.3 m3/minute. The !
operation was carried out for 5 hours under the aforémentioned ‘conditions, and

385 g of the white microparticle catalyst for hydrosilylation reaction that was



continuously into the spray dryer tank of exanple 1. The tenperature of the
hot flow of nitrogen gas was 95[err]C at the inlet of the spray dryer and
was 500C at the outlet of the spray dryer with the hot gas flowrate at 1.3
n8/ m nute. The. operation was carried out for 5 hours under the
af orenenti oned conditions and 365 g of the white mcroparticle catal yst for
the hydrosilylation reaction that was produced was col |l ected by nmeans of a
back filter. The average particle diameter. of the obtained mcroparticle
catalyst was 1.78 [err], and the plati numgontent was 0.4 wt % EXAMPLE 6
20 g of funed silica, with a specific surface area 150 nferr]/g the surface
of which had been subjected to hydrophobic treatnment with :
hexamet hyl di SItﬁaa&'a,ww&ua&éeﬁ nftaR9Of 4 BAKORER! Thebvéagdpdriicia diimeiet € of
100 g of dinethylvinylsil oxane-%’erm nat ed di met hyl pol ysi | oxane of a
vi scosity of 10f themionopatticle catalyss pbtaintd e G52 fim, and the platinum content was
di met hyl vi nyl sé&o gpe-term nated di met hyl pol ysil oxane of a viscosity of
1,500 nmierr]/5“(tp)’; after which 2.8 g of a diorganosil oxane as 16
i ndi cated by the average nol ecul ar fopRARPIgEg] and 0.04 g of
phenyl butynol were added, and then m xed to a uniformstate. Next, the
microparticle catal 3§ P SBES with'® §pedfittodhriate hith 6 1503/ the kusfagdiant i ty:
such that the platinumnetal content of the mxture was 5 ppm after which
the material s ofwhichibad beghsubjecteddd hydraphobicttteatnens avithi heyamethyldisilazane,
conposition bein pared. The thernosefting char eristics of the
t her mosetti ng Wg?&kﬁ@@ﬁ Y “‘Hfﬁda‘l"“][éﬁ"%é"’%eﬂéf@gﬁ ed at 130[err]C
and 150[err] C w C A% M ofsi If3 Vises: ) e
t her nosetting %@%@?@%@%@ wer e ﬁ&h; ildRéfé of ﬁw&&’oow

mm?/s (cp) and 100 g of dimethylvinylsiloxane-terminated dimethylpolysiloxane

. of a viscosity-of 1,500 mm?/s (cp), after which 2.8 g of a diorganosiloxane as-

indicated by the average molecular formula Me3SiO(Me;Si0)3(MeHSiO)5SiMe3

and 0.04 g of phenylbutynol were added, and then mixed to a uniform state.
Next, the microparticle catalyst of Example 7 was added to this mixture in a
quantity such that the platinuni metal content of the mixture was 2.5 ppm, after

* which the materials were thoroughly mixed, with a thermosetting silicone- - -
'composition being prepared. The thermosetting characteristics of the obtained
thermosetting silicone composition were determined at 150°C and 170°C with a
model 5 Curastometer TM as in Example 2. The thermosetting characteristics for

(Tyo)and (T9g were determined like in Example 2. At 150°C, the Tyq value.of .
the thermosetting silicone composition was 122.1 seconds, and the Tgq value was
157.i seconds. At 170°C, the Ty value was 26.0 seconds, and the Tq( value was

38.1 seconds. When this thermosetting silicone composition was aged at 50°C, an
unhardened state was maintained for 268 days.
Thus, the microparticle catalyst for hydrosilylation reactions of this
_invention is comprised of a metal éatalyst for hydrosilylation reactions, specified
disiloxanes and a resin having a glass transiﬁon point of 40 to 200°C, and hasa

high catalytic activity. In addition, the thermoseﬁing silicone composition that



determned for [err] and [err] as in Exanple 2. At 130[err]C, the [err]

val ue of the. obtained silicone conposition was 85.6 seconds, and the T90
val ue was 98.2 seconds. At 150[err]C the [err] value was 32.6 seconds, and
the T90 val ue was 46.2 seconds. Wen this thernosetting silicone
conposition was aged at 50[err]C, an unhardened state was naintained for 87
days. EXAMPLE 7 500 g of resin with glass transition point of approximtely
140[err]C (1 UPI LON TM-H 3000 a regi stered trademark of M tsubishi Gas

Chem cal Conpany, LTD was dissolved in 8 kg of dichloronethane and 5.0 g
of syn- tetraphenyl divinyl di sil oxane. Thé , 1.0 kg of toluene was added and
m xed. Next, 23.8 g of the isopropyl alcohol solution of the platinum

vi nyl si | oxane j i B I . it ed into
and m xed wi ¢ PORTS s i pcle Rl RERAR iV Erioh 1P etk Borb s T, | O
sol uti on-was amwa&m&&wmbmah%mﬁhﬁi@rmﬂam?eﬁb&nk of Exanple 1.
The tenperature of the hot flow of nitrogen gas was 100[err]C at the inlet

of the spray dryer, and was 70[err]C at the outlet of the spray. dryer with
the hot gas flowrate at 1.3 nB/ m nute. The operation was carried out for 5
hours under the aforenentioned conditions, and 385 g of the white

m croparticle catalyst for hydrosilylation reaction that was 17 produced
was col |l ected by neans of a back filter. The average particle dianmeter of
the mcroparticle catal yst obtained was 1.52 [err], and the platinum
content was 0.2 wt% EXAMPLE 8 20 g of funed silica, with a specific
surface area of 150 nferr]/g, the surface



of which had been subjected to hydrophobic treatnment with

hexanet hyl di si |l azane, was added to and thoroughly m xed with a m xture of
100 g of dinethylvinylsiloxane-term nated di net hyl pol ysil oxane of a
viscosity of 12,000 nmmjerr]/s (cp) and 100 g of o

di met hyl vi nyl si | oxane-tem nated di net hyl pol ysil oxane of a viscosity of
1,500 mierr]/s (cp), after which 2.8 g of a diorgaho ‘“‘mnmm HI at ed
by the average nol ecul ar formula Me3Si Q( Me2Si O)S(I\/EHSF 10804 g
of phenyl butynol were added, and then m'xgg to a uniformState." Next, the
m croparticle catal yst of Exanple 7 was added to this mxture in a quantity
such that the platinumnetal content of the m xture was 2.5 ppm after

whi ch the mateg,als were thoroughly mixed, with a thernosetting silicone
conposition being prepared. The thernpsetting characteristics of the

obt ai ned thernosetting silicone conposition were determned at 150[err]C
and 170[err] C Wi tnfciopalticleatalystesmpidifg: TM as in Exanple 2. The

t hernosetting characteristics foor [err] and [err] were detennined like in
Exanpl e 2. At 150[ efi)] @méthldic Tatalystéanaprisirig .0 ta wt Yometal atognssi | i cone
conposition was 122. 1 seconds .nhe T90 val ue was 157.1 seconds. At
170[err]C, the [ err](“llz)l-’u@ ﬂﬂé%g‘ggtfsl?&@ﬂﬁg‘;‘v‘%ﬁ‘etﬂ? e‘?g%’“?ﬁf%e was 38.1
seconds. Wien this thernosetting sili cog(gé&g %él on was aged at 50[err]C,
an unhardened state was naintai ned for g& hus, the mcroparticle
catal yst for hydrosilylatiqgn reactions of this invention is conprised of a
metal catal yst for IwhereiniRlisanatkenylegroup, Rfsis agpensivalesthydiredarbougreup and a
resin having a glass transition point of 40 to 200[err]C, and has a high
catal ytic actiandwArisanagdi ti qgroupslaedt her nosetting si-l i cone conposition

t hat contains thig..mcroparticle catal,yst of this i n, has superi or
storage stability afiDafesin Y‘&gﬁ@%mﬁ%&@%&%ﬁé’f@é?ﬁ@%ﬁ for a | ong
peri od. wherein said microparticle catalyst has an average particle diameter of 0.1 to 20

I pm.

2.. An organosiloxane composition comprising:

(A) 100 parts by weight of an organopolysiloxane having an average of at

least two silicon-bonded alkenyl groups per molecule;
(B) an organohydrogenpolysiloxane having an average qf at least two
silicon-bonded hydrogen atoms per molecule, in an amount sufficient to
- provide a ratio of the number of moles of silicon-bonded hydrogen atoms
- bonded in component (B) to the number of moles of silicon bonded
alkenyl groups in component (A) is in the range of 0.5/1 to 10/1; and
(C) 0.005 to 100 parts by weight of 'the microparticle catalyst of claim 1.



19 Cains: 1. Amcroparticle catalyst conprising: (i) a netallic catalyst
comprising 0.01 to 5 w %nmetal atons;.(ii) 0.1to 5 w %of a disiloxane
having the general fornula [err] wherein [err] is an alkenyl group, R2 is a
nonoval ent hydrocarbon group and Ar is an aryl ~group; and (iii) a resin
having a glass transition tenperature of 40 to 200 C,. wherein said

m croparticle catal yst has an average paPticle diameter of 0.1 to 20 [err].
2.. An organosil oxane conposition conprising: (A 100 parts by weight of an
or ganopol ysmcmﬂww HYDROBATNIAMION REACTTONS I astpal keny!
groups per : &1 LHCONRO COMPRBTTIIONSS ICONTATNING/ iISAF DA ICATARYSge Of .
at | east two silicon-bonded hydrogen atons per nolecule, in an anount
sufficient to provide a ratio of the nunber of noles of silicon-bonded

hydr ogen atons bonded in conponent ( ,mgAgﬁ? nunber of noles of silicon
bonded al kenyl groups in conponent ( the range of 0.511 to 10/1;°
and (C) 0.005 to 100 parts by weight of the mcroparticle catalyst of claim
1. . . ’ .

A microparticle catalyst is described for use in hydrosilylation reactions.
Said catalyst consists of microparticles of an average particle diameter of 0.1 to 20
pm comprised of a metallic catalyst for hydrosilylation reactions; a disiloxane
having the general formula (RIRZArSi)ZQ , wherein , R! is an alkenyl group, R2
is a monovalent hydrocarbon group and Ar is an aryl group and a resin having a
glass transition temperature of 40 to 2005C. A thermosetting silicone composition
in combination with said microparticle catalyst is also disclosed.



