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DESCRI PTI ON GRAFT COPOLYMER CONTAI NI NG

POLYORGANOSI LOXANE, RESI N COWVPGCSI TI ON CONTAI NI NG THE
SAME AND PROCESS FOR PREPARI NG EMULSI ON OF
POLYORGANOSI LOXANE TECHNI CAL FI ELD The present
invention relates to a flame-retardant resin _
conposition. Mre specifically,-the present invention
relates to a graft 10 copol yner contai ni ng

pol yor ganosi | oxane and i osition containin
the same, which is exceﬁEgﬁﬁhﬁgf me retardancy and )
i npact resistance. Al so, the present invention
relates to a process for preparing an enul sion of
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resin has ret'ardancy t an po tyrene 20
resin. Some fields, partlcularlytheflelds of
el ectric and electronic parts and QA instrunents,

require high flane ret{ﬁ(ﬁ@ﬂf@AﬁnﬁﬂELﬁpr overment t her eof

is attenpted, by adding various flane retardants. For

exanpl e, -goav ée%@aiﬂ%ntﬁfzgafﬁlﬁt&a't%g%n TEOHPQURS Rt resin
organi ¢ phosphorous conpounds have been added.

¥8#tio TR NV 0RE Gfelctfi ]y & fbs‘é?;'iﬁ%@ﬁﬁoﬁnﬁélﬁf&afb @ graft
phoSphor ous conpounds aré’ problematic in terns of

dopdlgidey %Bﬁt@ﬁflhlgc lﬂo@ﬁbﬁgarﬁfsﬂ@&hﬁe halieDen ré&&APUHIEPosition

have t he probl em of "prioduci ng corrosive gas when

diHRimchg (Hes8AR, vhidbnandsdihtdaigviengtht@a®cy and impact
retardancy by a non-hal ogen or non-phosphorous fl ane

- fegigthdian! havsy babe ipres@asi itgentiorecailatesya@r &2 process for

preparing an emulsion of polyorganosiloxane.

BACKGROUND ART

Polycarbonate resin is widely used for electric and electronic
parts, OA instruments, household products and building material, due
to excellent impact resistance, heat resistance and electric properties.
Polyc.arbonate resin has higher flame retardancy than polystyrene
resin. Some fields, particularly the fields of electric and electronic
parts and OA instruments, require high flame retardancy and
improvement thereof is attempted, by adding various flame retardants.
For example, conventionally, organic halogen compounds or organic
phosphorous compounds have been added. However, many organic

halogen compounds and organic phosphorous compounds are

- problematic in terms of toxicity and particularly, organic halogen

compounds have the problem of producing corrosive gas when burning.
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As a non-hal ogen or non-phosphorous flane retardant,
use 5 of a polyorganosil oxane conpound (al so referred
to as silicone) has been suggested. Conventionally, as
a method for obtaining an flane-retardant resin
conmposi tion using a polyorganosil xane conpound, known
are the nethod of obtaining ane-retardant resin by
kneading a silicone resin conprising

 PRSBAFASRRILIG R SPRNAL i BBl coP A0k e o

AR t Ln it by, di.s ' : _
PPRRBIAY gl hocOmah he0chbrfieHAERAgR in rocent
yxé/g_{.g_ht of pol yorganosil oxane and 10 to 150 parts by
wei ght of a silica filler, in a thernoplastic resin

(JP- A-8- Wé%&nﬁﬂﬂo B8 SEhBAdpRbsPRbANN MRinfe retardant, use

flame-retardant resin 15 conposition by adding a

ofid i &%rg&ﬁbmoméfbdiﬁ%oanaetaaab AMEF2YC th0h§Glidbne) has
wel ght “of "at | east 10,000 to at nost 270,000 and is:

beehUbdieedsied. SOWRentidhAly)0RsSid | ARABOHETHA obtaining an
containing an aromatic ring (JP-A-10-139964). _
fldeMeMetarcdithoueRipi | L6ARRSIRShN hisihfCOoaNi ZRflyd@anosilxane
have the effect of inparting flanme retardancy, the
cobdSetinds Writswih fA1d eRé . mabhoaiT bbhmiaimi dlafé-etdrdioneresin
resin is increased to conpensate this 1insufficiency,
byRaehdi iasbﬂfv@)@leofediheccﬁtﬁ?)irfsiﬁ%Fm@ﬁobkgih@pﬁg@ﬁs;{ane with
poor and there is the problemthat obtalining a

af e siléiatdgdlyiesi JP-GeBRc36868)) ekeehlethbdi of itthining a
flame retardancy and inpact resistance is difficult.
flRnd\sctarddiodebivt obtrgpovitigna Uyt adispeesiapdant siliesine  resin,
conposi tion having inpact resistance using a
prepyoed)dnyosiikinxai®©0 panmbydyeighivwl polyorganosidrwahotnd 10
obtaining a flame-retardant resin 3 conposition by
tgolpOurpshirty lay conigidi tof aublima ffillare iretartemmoplastic resin
obt ai ned by graft %ol yneri zi nig a vinyl nononer to a )
(@B@(&eﬂﬂé?ﬂ@gmd the method of obtaining a flame-retardant resin

composition by adding a silicone resin, which has a weight average
molecular weight of at least 10,000 to at most 270,000 and is soluble
in a solvent, to a non-silicone resin containing an aromatic ring
(JP-A-10-139964). However, although silicone resin is recognized to
have the effect of imparting flame retardancy, the effect is insufficient.

When the amount of silicone resin is increased to compensate this

“insufficiency, impact resistance of the resin composition becomes poor

and there is the problem that obtaining a flame-retardant resin
composition excellent in both flame retardancy and impact resistance
is difficult.

As a method for obtaining a flame-retardant resin

composition having impact resistance using a polyorganosiloxane

compound, known are the method of obtaining a flame-retardant resin
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conpri si ng pol yorganosi | oxane rubber and

pol yal kyl (nmet h) acryl ate rubber, in a thernoplastic
resin (JP-A-2000-17029), the nethod of 5 obtaining a
flame-retardant resin conposition by conmpounding a
pol yor ganosi | oxane fl ane ret%rdant, obt ai ned by
grafting a vinyl nononer to“conposite particles of
pol yor ganosi | oxane having an aronmatic group and a

BB RRETSS P RSB, A ey fame retardant
AT Syl oL SOPRA L B OOt e

cgagll@tirgg géioﬁ)gogg&negﬂéf%. ZiNgparVidd @Wl(ﬁ&g)aaﬂate

ne particles of at nost

HerPRhag! itﬁerrﬁ??ldbtfc] Rebir? 009-264988) 1 20b)! h&w&%}@/ﬂ%d of

of obtaining a ame-retardant resin conposition

o‘BQH%%ﬂﬁ N LePRELLYShY RslR eRashddifioaNtcdthpBunding a
graft copol yner containing polyorganosil oxane,

SR Sxahal tTAAkY Fetdrddift, 8 obiditledTOBP MBfaftihg a vinyl
pol yor ganosi | oxane particles of at nost 0.2"m and
rRehYHRLT abl 49 diyé ﬁgﬁrﬂi@le@ dfh cagloisflok@8kN having an
(JP- A- 2002- 348453) . wever, although each
drbai@i¢ ebphEidnhndesa NvERIPesohbalerham | Apadtrmoplastic resin
resi stance of a 20 satisfactory level, flame
(TRLAIZFT-R 264 20) s tht i Ricehdd | 6V ebtLianngta HRxmehictarttht resin
in athin nolded article, for which demands are
conRSpesisiong iy tbempeikriingand: sigmiff i cespolymprovererthining
in flame retardancy is desired. Usually, in enulsion
oy yigeirosdloxanepf obyalriedl diyl grafitepolydesrizidg a4henyl monomer
condition of an acid catal yst, polymnerization

. toopolyosgamositdiané paktioles b dbermayspr®Ri pat, einy agthesmeoplastic

i mprovenent in polymerization conversion ratio is
rderi r e R-8e2000:2G%23P) e 48P 582¢ 47mathodsS |dfcowbtaining a
publ i shed by The Ni ppon Kogyo Shinbun, Ltd., February
flIamegedardant 3®pin composition by compounding respectively a
specific amount of a graft copolymer containing polyorganosiloxane,
obtained by graft polymerizing a vinyl monomer to polyorganosiloxane
particles of at most 0.2 pm, and - polytetrafluorocethylene in a
thermoplastic resin (JP-A-2002-348453). However, although each
flame-retardant resin composition has impact resistance of a
satisfactory level, flame retardancy of a sufficient level cannot be
obtained in a thin molded article, for which demands are increasing in
the market, and significant improvement in flame retardancy is
desired. |

Usually, in emulsion polymerization of cyclic siloxane under
the condition of an acid catalyst, polymerization conversion ratio is

known to be approximately 85 % and improvement in polymerization

conversion ratio is desired (see for example USP 532,471 or “Silicor;e”
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Al'so, in recent years, pollution due to residue of

sil oxane of | ow nolecular weight in

pol yor ganosi | oxane resin and influence of 5 cyclic

si | oxane of | ow nol ecul ar weight to the environnment is
a problem and keeping the residue of | ow nol ecul ar

" wei ght siloxane as |ow as possible is becon ng

necessary. On the other hand, as a nethod of enul sion
L | Y OEARRISEIRN €.+ K NP5t BE 1974, p.

%{?%%ge@gédﬂ }Iglr%eggé]?% an—emil SF%)F] to of dryt 2 > P

§%I.yorganosi | oxane obtained from

padl yor ganopol ysi | oxane and organosi |l ane having a

condensatAQB FR3EEENE yBhAYPpoliHiGR &8 tBereshdndedt sliddane of
a silicone atom or a’partially hydrolyzed condensate

lﬁl)ﬁﬁrrﬁefecdf&!‘ ®Eam l?n ﬁB@%gQﬁSSﬂ&@aﬁ@tﬁ?ﬂnoﬁnﬁ%ﬂh@ﬁce of

5 pol yneri zing cyclic organosi | oxane an _
FRNAId 4 KOR YW lraoR cOPRNERight fb ehé eRsidRiiakngi®upproblem

: L?{]P- B- 56- 38609) and the net hod of adding
Ahd

Reeyihgngse havidig 3ftiewt rhoketil@nareighbWilxdhe as low as
crosslinking agent when pol ynerizing sil oxane :

fhokSi Biebld- Béetiiditlg nbbéssaryd anot her  docunent
(JP-A--61-106614), described is a process for

pr epari ngoanthe0cthe BaAd, ab Pehyiahod siiulsione polpineirization
conpri ses addi ng al koxysilanes having 2 to 4
dfupslybegahogionpte, denavariesidld pkocupsafpenpraparime an emulsion
presence of organopol ysil oxane. Mre specifically,
afespolybegnhesildyearps oobssinfedr freml giaiporgdanomligiloxane and
cyclic or linear siloxane of |ow nolecular weight and
arganosilhinek hayiageat condethatipneseactvof grioup,o végicks man be
wei ght, 25 preferably 10 to 30 % by wei ght, of

pohged | withne. adlicome eatoshy ey iaz gartiadlye hydrhlyzgdogendensate
net hods are met hods for coexisting conmpounds having a
tinedeol.yzabl e silicone functional group (al koxysilane)

excl uding cyclic siloxane in enmul sion polynerijzation. .
By coexi st¢thg example, f Udeowbnapral Kibe simaiods of emulsion

conponent of siloxane having | ow ) )
polymerizing cyclic organosiloxane and organotrialkoxysilane bonded

with a functional group (JP-B-56-38609) and the method of adding
alkoxysilanes having 3 to 4 functional groups as a crosslinking agent
when polymerizing siloxane (JP-A-60-252613). Also, in another
document (JP-A-61-106614), described is a process for preparing an

emulsion of polyorganosiloxane, which comprises adding alkoxysilanes

 having 2 to 4 functional groups as a crosslinking agent in the presence

of organopolysiloxane. More specifically, described is the process for
emulsion polymerizing cyclic or linear siloxane of low molecular weight
and a crosslinking agent, in the presence of 1 to 50 % by weight,
preferably 10 to 30 % by weight, of polysiloxane as a pre-polymerized
latex.

- The above methods are methods for coexisting compounds
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nmol ecul ar wei ght when pol yneri zi ng pol ysi | oxane,
unwanted 5 condensation reaction anong the
crosslinking agent progresses when polynerizing and
by- products such as scale. particles are produced. As
a result, there is concern that the properties may be
adversely affected. Al so, pol ynerizatiaon conversion
ratio is insufficient and a nethod for inproving

O A OB AR O] e, e

. | ) inj . -
BoreTBarseir o ine S HERsE HD Rl Bationy, Prepopioting
rﬁﬁlt"i‘—fu}lé}:i\ﬁhﬁxl ﬁtl@%&?gﬁéné Bls GP AL 8P dithx2de’hBYing low
wel ght of a multi g at

-functi onal %nmoxrrer contal nin

- d H .
SRS BRI (FRL RIS PONIGAsE, | unwanted
ERRRSEDE? S0, RNOIRE s B8 dRcher s when

;{ogs(&%r&% Sahd MRS RTts 20 c IR Od Y Fead GsirtRId @irkNpRoduced.

ex state (A),”"so that the total anount of

A0y ReEANROSIHRRARE doNoernViA tABNER®PertRs angy Vibd ¥ dversely
monomer (&) becomes 100 parts by Wweight.

- dfRYe 9aness | pvdRactBhtionh RbAVEFA6hY ok disnatifickaadand a

pol ymeri zi ng or danosi | oxane using a seed pol ymer that
rhétHotE! fad BypESrifpd gl ciciition ThénParsion| easibZguether is

the seed polyner is preterably 0.001 to 0.03 m Tg
deglsls transition tenperature) of the seed polyner is
preferably at nost 0OC. The proportion of the seed
pol ymer to polyorganosiloxane (A) is preferably 0.1
to 10 % by weight. 5 The swelling volunme ratio of the
seed polyner is @EELOBYREB OF INVENTION

The present invention relates to a graft copolymer
containing polyorganosiloxane obtained by O to 10 parts by weight of a
vinyl monomer (B) comprising 100 to 20 % by weight of a
multi-functional monomer containing at least two polymerizable
unsaturated bonds in a molecule (b-1) and 0 to 80 % by weight of
another copolymerizable monomer (b-2) and 5 to 70 parts by weight of
a vinyl monomer (C), in the presence of 30 to 95 parts by weight of

polyorganosiloxane in a latex state (A), so that the total amount of

polyorganosiloxane (A), vinyl monomer (B) and vinyl monomer (C)

becomes 100 parts by weight.

Polyorganosiloxane (A) is preferably obtained by seed
polymerizing organosiloxane using a seed polymer that is swelled by
organosiloxane.

The particle size of the seed polymer is preferably 0.001 to
0.03 pm. | o
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. to 50 tinmes. The swelling volune ratio is preferably 5

to 25 tines. The vinyl nonomer (C) is preferably at

| east one nmononer selected fromthe group consisting
of an aromatic vinyl nononer, a to cyanized vinyl
monomer, a (meth)acrylic est ef nonormer and a vinyl
nmononer containing a carboxyl  group. A radical

pol ymeri zation initiator (D,) having solubility to

wat er of ’9 5@1&9 éI'QrQ{lS&QQl gtehgﬁgat@ﬁ‘éq @fdﬂ’i’cg%ééf %lﬁ?ﬂler is

properties-o to 30 %is preferably used wh

ﬁ%f&f%lyzdtrﬁo‘é't@‘ﬁb mononer (B) 15 and/or vinyl
noner Pol yor ganosi | oxane (A) is preferably

modi fi ed ’bMe %ﬁ?@?ﬁbﬂ%f&%@@ee&ﬁm%ﬂ:ﬁ@r &ﬂ?@[&to@fanosﬂoxane (A)

grafting agent I's preferabl 0" parts b

i@eq)ﬁirérauﬂyew 108 Jlﬁ%mgmvélgm wei ght  of
po

yor ganosi | oxane Pol yor ganosi | oxane (A),

“which is T'ﬁélsfvdreQHnQWoguﬁfet tdt@o ageRE seel) polytner is preferably 3

preferably reacted with grafting agent (F) and-t hen

' 3 Byltimegnoner (B) and' vinyl nononer (C) are

preferably polynerized. The reaction tenperature of

grafting ’Bﬁerﬁwdlﬁ‘h%ar@@umewmo 25 prefepably 5Bp 25 times.
preferably 20 to 60C. The present invention also

rel ates t'Dha Wihghensrdmietald) iscprgferablygat Neaslr aht monomer
copol ymer cont ai ni ng pol yorganosi | oxane. 7 The present
seleeteid froral tiee rebapesohsiséinge of rarc cpasatic orinyl monomer, a
conprising 0.1 to 20 parts by weight of the flane
cytrazedntinyhsadnomer] 09 (pastigadaylieiegtdr oionomer and a vinyl
t hernopl astic resin. The present invention al so

melnaesr CQnmlpmgestsarﬂD@Kybgecpupl ng 5 an enul sion of

pol yor ganosi | oxane, whi ch conprises obtaini ng

A radical polymerlzatmn initiator (D) having solubility to
water of 0.5 to 10 g/100 g (20°C) and hydrogen drawing properties of
10 to 30 % is preferably used when polymerizing vinyl monomer (B)
and/or vinyl monomer (C).

Polyorganosiloxane {A) is preferably modified by a grafting
agent (E).

The amount of grafting agent (E} is preferably 0.1 to 10
parts by weight based on 100 parts by weight of polyorganosiloxane
(A).

Polyorganosiloxane (A), which is modified by grafting agent
(E), is preferably reacted with grafting agent (F) and then vinyl
monomer (B) and vinyl monomer (C) are preferably polymerized.

| The reaction temperature of grafting agent (F} and vinyl
monomer (B) is preferably 20 to 60°C.

The present invention also relates to a flame retardant

comprising the graft copolymer containing polyorganosiloxane.
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pol yor ganosi | oxane (H) by emrul sion pol ynerizing cyclic
organosi | oxane under acidic conditions of pH of at
nost 5, and addi ng condensation reactive organosilane
represented by fornmula (1): 10 R Si(OR2)(4-n) (1)
(wherein Rl represents an org7an| C group, R2 represents
a hydrogen atomor an al kyl ‘group having 1 to 5
carbon atons, n represents an integer of 0 to 3) or a
parti all I S t fo(l
(herei nayglbél%r% éﬁ?ﬁ{ﬁ?ﬁ@@ %?)%Odéjr%%cg go%é r&eé{g%l% gomposition
s ' I rt.s
c%orﬂégggs aé ?)gg t&)e%%)tg)grté IIa? v@&gﬂ@ &fn%k%/f%%é%tﬁj ant lfased on
of

1@?&%@2&@3&%&2@%&%@?‘2% %‘itgn is preferably
conduct edp

O P?e#r?c' PR agg g%a%,%e At n%f%ss%i* gifrﬁparmg

conditions o at nost erature

P YA GRAGS '&Xzﬁﬁlg&f&%é@&%ﬂ% NOwh& 10 t%h%@s obtaining

reactive organo I's pr efera 500C. .

&*8%%%&%@8@? Ser%?lé\}glﬁ gﬁ&@%é&"lﬂﬁtgaéﬁﬁg: B¥ganosiloxane

cycli ¢

lﬁ{cgénaéidie)@}ﬁ:hﬁ%ﬁsoop%ﬂ{ &f a@tonﬂﬁftt§ bBhdveHetg @Bndensation
al koxysi | ane conmpound having a

réagtlealorgahwgﬁaﬁ@ @Eb?egéfﬁealanﬁirrﬁﬁwm» n a nol ecul e
(J). Pol yorganosil oxane (H) i's preferably obtained by

ermul si on pol ymerizing under acidic conditions and

then aging at a tenperature of 10 to 50C for at | east

18, BooR2), [he radi calitpol yneri zabl e functional group of
alkoxy5|5ane compound (J) is preferably at |east one
functional group selected from the group consisting

of a (neth)acryl oyl oxy group, a nercapto group, a b5
(wihigybirg RUpeprebetst ynybrgamigpgralig, R2esepteseniend iloydrogen

also relates to a graft copol yner contai ning

gotry @rgan caliklybyzoapobawinged by JHohyben i atonys,5nt wptésents an
ig‘?f:gtei of 0 to 3) or a partially hydrolyzed condensate thereof (I}
(hereinafter referred to as condensation reactive organosilane (I}).

0.1 to 50 parts by weight of condensation reactive
organosilane (I) is preferably added based on 100 parts by weight of
polyorganosiloxane (H) and reaction is preferably conducted at a
temperature of 30 to 95°C under acidic conditions of pH of at most 5.

The temperature of polyorganosiloxane (H) when adding
condensation reactive organosilane (I) is preferably 10 to 50°C.

Polyorganosiloxane (H) 1is preferably obtained by
polymerizing 100 parts by weight of cyclic organosiloxane and 0.01 to
20 parts by weight an alkoxysilane compound having a
radical-polymerizable functional group in a molecule (J).

Polyorganosiloxane (H) is preferably obtained by emulsion

polymerizing under acidic conditions and then aging at a temperature
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by wei ght of a vinyl nononer based on 95 to 30 parts
by wei ght of pol yorganosil oxane particles in the
emul si on of pol yorganosi | oxane to obtained by the
above process, so that the total anobunt beconmes 100
parts by wei ght. BEST MODE FQB CARRYI NG OQUT THE

| N\VENTI ON The present invention relates to a graft
copol ymer 15 contai ni ng pol yorganosi | oxane obt ai ned

- -&3’1@%35@’@3 g Qa%@éﬂoggéto 2by wei ght of a vinyl

nonomer conprl si ng 0 % by weight of a

mul ti-fu | t 1k il
nlﬂﬁ&*l: unsa ﬁf&g{l eG2MbRI RiRGkighal %gxiﬁ}) ¥P a oxysz ane

polynerlzab ed bonds in a no e (b-1)

Buh@ %’ BiefARIHIP e 10fe 2 sRRRIN AN GOPRAY gﬁﬁhﬁ alliécted from
grrer an to 70 parts by weight of a 20 vinyl

ﬂH?ingﬂﬁip Q:@he,létihg be ap(rﬁéﬂ[)ﬁ@rﬂf)yﬁ)@;yt &, pe@&ﬁérd@f)to group, a

wel g ht “of po yorgan08| oXxane ih alatex state

‘ht—@[ @@ptgg{dab @;}gqrgroef pol yor ganosi | oxane (A),

Vi ny nonomner nd vi nyI nononmer (C) becones 100

parts by Twé Opfesehel nordanesi hxaneldtds used gfaftheopolymer
present invention can be 25 obtained by nornal

eRtashigiy polyporeahasilbeine Whtaised s poBhyrizig 5 Bed0 parts
by seed pol yneri zi ng organosi | oxane using a seed .
Ipplweight dthatvingl swehbatebpasedanwdd axade, partenbyhweight of
vi ewpoi nt of advantages such as particle size
Polgbrgdubsitoxdne |@mirekclesninb ehradennsionwohingolybkgaeosiloxane
retardancy is favorable. Al so, as polyorganosil oxane
d¥pined subls¢ aeweoptaiessd sbythatit Gientotg]l amount becomes 100

- pol yor ganosi | oxane (H) by emul sion polynerizing

padkily weggtonsi | oxane under acidi ¢ conditions of pH of
at 5 nost 5 and then addi ng condensation reactive
or ganosi | ane represent ed by formula (1)

R1nSi (OR2) éé‘pb@ wherein Rl re}gr esents an organic
group, RBE EtEOR GHARRYNG QdTatldh BYVENTION |
group having 1 to 5 carbon atons, n represents an

The present invention relates to a graft copolymer
containing polyorganosiloxane obtained by polymerizing O to 10 parts
by weight of a vinyl monomer (B) comprising 100 to 20 % by weight of
a multi-functional monomer containing at least two polymerizable
unsaturated bonds in a molecule {b-1) and 0 to 80 % by weight of
another copolymerizable monomer and S to 70 parts by weight of a

vinyl monomer (C), in the presence of 30 to 95 parts by weight of

polyorganosiloxane in a latex state (A), so that the total amount of

'polyorganosiloxane (A), vinyl monomer (B) and vinyl monomer (C)

becomes 100 parts by weight.

Polyorganosiloxane (A) used in the present invention can be
obtained by normal emulsion polymerization, but is preferably
obtained by seed polymerizing organosiloxane using a seed polymer

that is swelled by organosiloxane, from the viewpoint of advantages
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integer of 0 to 3) is preferably used, as described
later, fromthe viewpoints of being easily obtainable
and cost. The seed pol yner can be any seed pol yner
that swells when organaosiloxane is added and does not
need to be hydrophilic. The 15 seed polyner can be
obt ai ned by normal enul sion pol ynerizati on and the
synt hesi zing process is not particularly |imnmted.

M RIC P aficleNizeS Rk rROLNUART irf N3texd TapWBk! BELARY narrow and

organosi | oxane are not limted to rubber conponents

{60 astRHhibyasd Yiadbeabbbenlsdutadigiforgtifffiloxane (A), a
but adi ene-styrene rubber and but'adi ene-acrylonitrile

SuHRShcasbta®n ! hyRistathigly poiybreanekiioRanef (Hubyl emulsion

acrylate and styrene and a  copol ymer of styrene and
ﬁﬁyﬁie@mihgldy@li@w%@%d@man@ SfAded ahidicncohdatsieo!l pH of at
0

agent is not used r polynmerization of the seed

oSy My ard  $hehheaddétly paloHtingdaks naeabtive Watginosilane
solubility. To inprove swellability of the seed
replyd@itetiby Errauia(psi | oxane, the nmethod of |owering

Tg of the seed polyner and the .nmethod of decreasing
RIQBi(0RA)4c| e si ze ofllf he seed pol yner are effective,.
Particularly, the latter is extrenely effective. Tg of

the seed polynmer is - 10 preferably at nost 0C, nore
preferably at nost --20C. The particle size of the
(whedeipo|Rimeeprasemth abexosgaatie geouyw,efREr appyesends la thyydrogen
0.03 m nore preferably 0.005 to 0.01 m Wen the

grant oc| @nsilkgl igsoupt hawirtghd taBovarbamgdom$enswgdesents an
pol ymer can easily be synthesized with stability 5 and
integeiravbr@bice Jwis | pitsifetably need, o9 atascridesk datmgy opm the
the final nolded article is inproved. Swellability of
vi¢rpeds gfdigingredsilyppletainable/agdiepsto times, nore
preferabITy 5to 25 times, in swelling volume ratio.

Wien t he Theweeed melymien eary heiasy sced polymen that jsyealls when

the effect of inproving flame 10 retardancy .of the .
orgpaPsioraeel igr added agdsAaes Beld nmednte et dwedropiglic. The

- seed polymer can be obtained by normal emulsion polymerization and

the synthesizing process is not particularly limited. Examples of the
seed polymer that is sﬁelled by organosiloxane are not limited to
rubber components such as bﬁtyl acrylate rubber, butadiene rubber,
butadiene-styrene rubber and butadiene-acrylonitrile rubber and
polymers such as a copolymer of butyl acrylate and styrene and a
copolymer of styrene and acrylonitrile can be used. Also, a chain
transfer agent is not used for polymerization of the seed polymer and
so the seed polymer does not have water solubility.

To improve swellability of the seed polymer to
organosiloxane, the method of lowering Tg of the seed polymer and the
method of decreasing the particle size of the seed polymer are effective.

Particularly, the latter is extremely effective. Tg of the seed polymer is




10

15

20

25 -

volume ratio is nore than 50 tines, synthesizing the
seed polyner is difficult. Herein, the swelling
volume ratio is the value found from the ratio of
particle size of the seed polynmer in |atex before
swelling 15 wth organosilox§§e and the latex particle
size, after adding organoSiloxane in an anount of 50
times (by weight) the solid content of the seed

Ry WK, S5 g RRbIS aed: Lherce! i pace
_ o wel | ! .
§(1£(9'6‘f,ttf1@ deld BityPler ﬁ%aﬁ‘ﬁ‘t?%gﬁ%ﬁﬁ%ﬂgf%lﬂm tAbL.E3 pm,

particle siz er swe _ e before
P98 'rﬁire&)rébkf Bhso5¢6%b .Y T Whepl @feepattidle uisd id ifdin the
amount of 0.1 to 25 10 % by weight, nore preferably

dbcved Pardedd BYe WBEGNP01PARS AN RRIYOPSANAThE%EBASHD) stability
When the anount of "the seed polyner is’less than 0.1

SABYhNE! BRbrable sRRAINAMNAHZ At A0so t B d eedaRSa e refMehy final
long - 11 and the particle size of the obtained

. ihel ] 9anes isom@ﬁ@v(eﬁ)_ becones too |large that flane

retardancy and inpact resistance of the final nolded

articl e toRdEablitdest gasecedipilythe Rnpruftrailyt heoss@dimes,
pol ynmer is nore than 10 % by wei ght, flanmable

1205 qiefé:S by herid 20haimes) yorgasitisid exhngel natieas&When the
the particles of polyorganosil oxane (A) and as a
gvesllihl, vdllane rativaikdass thah 3 htmesndhe effededf amiproving flame

tends to decrease. Organosil oxane used for _
nethndridyz of ithie fihal pobldedgantsid txaneall Andaghen the swelling
structure unit represented by the 10 fornul a: .
VRIGHE 4atip/iB more than 50 times, synthesizing the seed polymer is
difficult.

Herein, the swelling volume ratio is the value found from
the ratio of particle size of the seed polymer in latex before swelling
with organosiloxane and the latex particle size, after adding
organosiloxane in an amount of 50 times (by weight) the solid content
of the seed polymer to latex of the seed polymer and then stirring for 1

hour at 23°C. The swelling volume ratio is found from the following

equation:

Swelling volume ratio =

(particle size after swelling/particle size before swelling)3-1

The seed polymer is preferably used in an amount of 0.1 to
10 % by weight, more preferably 0.5 to 3 % by weight based on
polyorganosiloxane (A). When the amount of the seed polymer is less

than 0.1 % by weight, the polymerization time becomes extremely long
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(wherein R represents a substituent or non-substituent
nonoval ent 15 hydrocarbon group, mrepresents an
integer of 0 to 3) and has a |inear, branched or
cyclic structure. Preferably, the organosil oxane has a
cyclic structure. Exanples of the substituent or

non- substituent rnonoval ent Hydrocarbon group of the
organosi | oxane are a nethyl group, an ethyl group, a

BOAPHe SoBAR SRR O BEAIAD) becomes

?ﬁp‘{&r That bﬁéhfeuﬁ‘ggaﬁ&atrﬂiyfa o Mhpact E‘esi@ﬁé‘ﬁg% &t Phe final

e organosi | oxane are cycric conp S SucC

BRNGIE! %M{i Uk dd Sid QRREL D) ’\gfhen the amount of the seed
y D4),

oct anet cyclotetrasiloxane”(

| t agi b :DR)
g%ﬁm@f@?%é?ﬁ%ﬁegglsﬁ gﬁgﬁ‘fe‘f’(lggt( %%lgmglﬁlgle components other
%I{agg?ka%dﬂgahegﬁexéﬁa ¢hetddsd oK@ a2e1dd HeBblyRkganosiloxane

or ganosi | oxane. These organosi | oxané can be

A3 %gﬁ.cflalgrk?ré’éulﬂ"ﬂaﬂfc réAF§akEPo% thatibe Mddded @98tRetends to

I'n polynerization of polyorganosil oxane (A) :
ds8daskn the present invention, grafting agent (E)
can be used. Modifying polyorganosil oxane (A) by
grafting eggenodixdre prefgsabl e f Fam t hepolyhewpai tidn of
of efficiently graft polynerizing vinyl nononer (B)
pcsu?oy'@ﬂd)sﬂ&caﬂmﬂoqmr HAS - a Bsaript @freofuitafbpgscagedt by the
(E) that can be used in the present invention are
formivilgk phenyl et hyl di net hoxysi | ane,
p- vi nyl phenyl et hyl di net hoxysi | ane, 2- (p-vinyl phenyl)
et hyl net hyl di met hoxysi | ane, 10
3- (p-vi nyl benzoyl oxy) pr opyl net hyl di met hoxysi | ane,

RiBYOpwtypy| di met hoxysi | ane,
tetravinyltetranet hyl cycl osi | oxane,

al I yl met hyl di met hoxysi | ane,

y- mer capt opr opyl net hyl di net hoxysi | ane, _

(whereihalr yepeppntpyd mattstitdiemst hoxyenisadestitteniteazanovalent
one of these can )
hydrocarbon group, m represents an integer of O to 3) and has a linear,
branched or cyclic structure. Preferably, the organosiloxane has a
cyclic structure. Examples of the substituent or non-substituent
monovalent hydrocarbon group of the organosiloxane are a methyl
group, an ethyl group, a propyl group, a phenyl group and a
substituent hydrocarbon group wherein the hydrogen atom of the
above are substituted with a cyano group.

Examples of the organosiloxane are cyclic compounds such
as hexamethylcyclotrisiloxane (D3), octamethylcyclotetrasiloxane (D4),
decamethylcyclopentasiloxane (D5), dodecamethylcyclohexasiloxane
(D6) and trimethyltriphenylcyclotrisiloxane and linear or branched

organosiloxane. These organosiloxane can be used alone or two or

more kinds can be used together.
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be sel ected accordingly and used. 15 The proportion of
grafting agent (E) that is used is preferably 0.1 to

- 10 % by weight, nore preferably 1 to 8 % by wei ght,

further preferably 2 to 6 % by wei ght based on

or ganosi | oxane. \Wen the ang nt of grafting agent (E)
is too large, flanme retardan éj and inpact resistance
of the final nolded article tend to decrease. Wen 20

t he anou ' ggn : [ _

‘ol dabi | P%ly?;gflj t ﬁggﬁ@%ﬁl mtjplogg%rgg?ltoitsglggéggn %) t%sed' in_ the
S S I Z1 | poyr Sik0 A cps

fesEsa ﬁq%ém%h ygﬁ}%}aﬁgegg?lgg O Qe bk0Xg&81.(A) Modifying

used in the pres crosslinki ng agent

ﬁé}?%%%%irﬂﬁ%x%%n ﬂFoc%ﬁsgaXtingE;iggﬁf q%)ofs tfieferable from the

nking agent are trifunctronal crosslinking 25

vASR P tSUL BiffS e ABY Nt | ﬁl‘éﬁiﬁh% €yl monomer (B) and vinyl
phenyl tri net hoxysi |l ane an ethyltriet hoxysil ane and

rh6hbafesey)i onal crosslinking agents such as
t etraet hoxysi | ane,

1, 3- - bi s[E&{Aple i piRftid siderlt) gthyhhbesaend 48 in th
1) 4 -bis [2 p (di rretghoxg‘}/rget hgyl Si %’F) et hyl ] bgnggne,m ©

pkesefit S[ Invédtioat hoxyeet hyl siviyypheni¥nkbieyikinethoxysilane,
1, 4-bis[ 1-(dinmethoxynethylsilyl)ethyl]benzene, 1 -[ 1

p-virgiipaeholtipldivhsiHogdysilehkyl | -3 - [2 -
(di met hoxyrmet hyl silyl) ethyl] benz 5 ene and 1-[1 -

A-h-vehyiphemslleyhgirhytyldigthoxybildnz,
(di met hoxymet hyl silyl) ethyl] benz; ene. These
L (peshylbenzgy igsipso mdmdibyitiek thioayeilanef wo or nore
ki nds can be m xed and used. The anopunt of the '
vinphatilnpidimetyengtsiladegt | s addéthvisylietkeneiiyicytlosiloxane,
nmost 10 % by weight, nore preferably at o nost 3.0 %
ablylmeitghtdibeegboxysilanky orgamysaptoenopylmethylkimathexysilane,
amount is nore than 10 % by weight, flexibility of
ypwiegbagadosy proimethgidingethosysiatei mpadeasiegigadribese can
of the final nolded article tends to decrease.
be selected accordingly and used.

The proportion of grafting agent (E) that is used is
preferably 0.1 to 10 % by weight, more preferably 1 to 8 % by weight,
further preferably 2 to 6 % by weight based on organosiloxane. When
the amount of grafting agent (E) is too large, flame retardancy and
impact resistance of the final molded article tend to decrease. When
the amount of grafting agent (E) is too small, moldability of the final
molded article tends to decrease.

When synthesizing polyorganosiloxane (A) used in the
present invention, a crosslinking agent can be used when necessary.
Examples of the crosslinking agent are trifunctional crosslinking
agents such as methyltrimethoxysilane, phenyltrimethoxysilane and

ethyltriethoxysilane and tetrafunctional crosslinking agents such as

tetraethoxysilane, 1,3-bis[2-(dimethoxymethylsilyl)ethyl|benzene,
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The average particle size of polyorganosil oxane (A) is
15 preferably 0.008 to 0.6 ~Lm nore preferably 0.1 to
0.3 ~Lm ot ai ni ng pol yorganosi | oxane havi ng aver age
particle size of less than 0.008 [tm with stability
may be difficult and when thz average particle size is
nore than 0.6 ~tm flanme rét ?déncy and i npact

resi stance of the final nolded article tend to becone

- PA%hisi29arhd¥ho Co%pﬁgﬁlggﬁ)agggﬁqé&eh%e pr esent

I’nven nis-a or inproving flane
t ' i [ 100 t
b B B R S RS LSRR 2R, S e ably - 100 (o
) 7 . Caini ] h
s e < o ecul e
B1k4; ab ' § b
LA aRR O ey ol S Ak Tty oen
onmer (b-2). . Wen the anmount of the and
mul ti-functional. nonomer (b- 1) is - 14 too small or

}- € (ATRILEh 0 2f mic PRy GPRD LW 42 Bl @ eI im étird ily e thgl] benz

rge, in both cases; the effect of inproving inpact

&6S| STRREE &foskhiakifsaddeaprebinbe tibed a®nd birmayelor more
obtai ned tends to becone | ow. Exanples of the :

R dd chHNsd keBRld BRACHBEd ( bThE @neudltl o thé crosslinking agent

net hacryl ate, ethylene glycol dinmethacrylate,

that-RUsyden e ipretdrably pthast N0ate bgneteidiliti mybire prefeeably at -
These may be used alone or two or nore kinds can be

woed 8 auehhiey . wEigrtpbasedf ot hpolybhganosipakymer(dlabVéhen the
nononer (b-2) are aromatic vinyl nononers such as

sinpiarteisantbra- thetd Wos ¥y bgnweight) flepdbilitg dofvpolglorganosiloxane
nmononers such as acrylonitrile and (neth)acrylic ester
nentost andhimpacetrbyistaccy It the dirtatl madded aamicle tends to
butyl acrylate, methyl nethacrylate, ethyl

deddeaseyl| at e and buyt!| nethacrylate. These may be

used alone or two or nore kinds can be used together. X

The average particle size of polyorganosiloxane (A) is
preferably 0.008 to 0.6 um, more preferably 0.1 to 0.3 ym. Obtaining
polyorganosiloxane having average particle size of less than 0.008 pm
with stability may be difficult and when the average particle size is
more than 0.6 pym, flame retardancy and impact resistance of the final
molded article tend to become poor.

Vinyl monomer (B) used in the present invention is a
component used for improving flame retardancy and impact resistance
and comprises 100 to 20 %, preferably 100 to 50 %, more preferably
100 to 80 % of a multi-functional monomer containing at least two
polymerizable unsaturated bonds in a molecule (b-1) and 0 to 80 %,
preferably O to 50 %, more preferably 0 to 20 % of another

copolymerizable monomer (b-2).

When the amount of the multi-functional monomer (b-1) is




10

15

20

25

Vi nyl mononer (C) used in the present invention is a
15 conponent used for acquiring solubility between the
graft copolyner d thernoplastic resin, to
honogeneously di sperse the graft copolyner in
t hernopl astic resin. Vinyl ng onmer (C) is not
particularly limted, but sSpecific exanples are
aromatic vinyl nononers such as styrene and
- | . i V. .
86 i %%i (?I£ ?f‘]ﬁgrﬁzﬂﬁeﬁ%ﬁﬁnéizﬁg? .ddﬁgg&%rfﬁ%@g‘?ﬁénéﬂfg} @32) is too

acr )acrylic ester nononers such

A | at vl
B 14,06, St B ey 0 e o e
GRS 000 1 MG OB i g1 Tt o

fumaric @%&Qngtl)éé %E!t@i(fc ARGl AuhReR Sl e (bal joRee allyl
or two or 25 re kinds can be used together.

RefHd GYlAk! V. ethiybtle 8EI  @hnethachflgter abl 3-Rityleneglycol
[ east One nononer selected fromthe dgroup consisting

OfnetRAcAAIAMR G Vi FERRRS, . Bhéddebe/ UB¥H alone or two
nmononer,” a (meth)acrylic - 15 ester nonomer and a

otifi¥te MPRQSRENCHO LR tigeeh&ar boxyl group, from the

vi ewpoi nts of being easily available and cost. The

present iEeApled of Ther stiegrkbpobhatizabldynonomer (b-2) are
polymerizing 0 to 10 parts by weight, preferably 1 to
afoRatic Phyleimbhon@rsvisih &s mefpnele (d)dardniethglstPrene;
parts by weight, preferably 10 to 50 parts by weight,
cghinvietl Vi nemeiont€ds suoht & aorekeritdleofndO(thetlacrylic ester
parts by weight, preferably 50 to 90 parts by weight,
mbdnpnlerer gachsiasoxasthyl Apcrylace,t kahyl fecrybdatal butdneacrylate,
of ' pol yor ganosi | oxane (A), vinyl nononer (B) and

methyl mMedrenrylGe, bethgrtesnititapaiate byndeilgint]  tethherylate.
t he amount of pol yorganosi |l oxane i{f) is less than 30
Thesesmby veughtl, alent farcivenor frhare kirnd s cdankey usad together.

I npact resistance cannot be obtained in the final | .
mol ded aMinyl emmmpmagien(G)harsedodnt the present Hayegsion 1s a

parts by weight, flane retardancy, inpact resistance,
component used for acquiring solubilify between the graft copolymer

"and thermoplastic resin, to homogeneously disperse the graft

copolymer in thermoplastic resin. Vinyl monomer (C) is not
particularly limited, but specific examples are aromatic vinyl
monomers such as styrene and a-methylstyrene; cyanized vinyl
monomers such as acrylonitrile, (meth)acrylic ester monomers such as
methyl acrylate, ethyl acrylate, butyl acrylate, methyl methacrylate,
ethyl methacrylate and buytl methacrylate and vinyl monomers
containing a carboxyl group such as itaconic acid, (meth)acrylic acid,
fumaric acid and maleic acid. These may be used alone or two or
more kinds can be used together. Particularly, vinyl monomer (C) is
preferably at least one monomer selected from the group consisting Qf

an aromatic vinyl monomer, a cyanized vinyl monomer, a (meth)acrylic
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. agent (F

and apperance of the final nolded article becone poor.
When the 15 anount of vinyl nononer (B) is nore than
10 parts by weight, inmpact resistance of the final
nol ded articles decreases. Wen the anount of vinyl
nmononmer (C) is less than 5 p gts by wei ght,
appearance, flanme ret ardaﬁc? and i npact resistance of
the final nolded article decrease and when the anount

' VA : i qht
s TiCabRRR SRR BodhRT corftafiiRe 2 EPLAEINp, from
: . : r nt ai ni ng
%%Cf/lgr aﬁ%gﬁggglnﬂeé] ?%&Ii%ffﬁe?grgg éﬁgb%dz:\siqhed by reacti ng
30 to 94. iWRirg ghest olyMerizin
nodi fi ed ’gf)l/&g%g tr?%lg age{rﬁn ?Efr%ﬁkﬁgggl toh%g)tﬂggrtyg)1 &
b9 i ) 128l & Bt By RRdibRENaf vinyl
@éﬁo‘é@%ﬁ%\g&éé}?{ gfe%%mv\elﬁgﬁ?f%él@vi nyl mli%grrer 3%/C) , gso Y
ﬁlﬁﬁbn&&‘i‘@naﬁats b 7P PaY 9INREidHIX PREferAbly J0adt 50%arts by
and vi nyl nbnoner®(C) ~ beCones 100 parts by
Weighit! diMvirSll ahonboiné: TOJ,eiMr @i ipbbénce ¥ 30 to 95 parts b
errbgg%f rrent?ﬁgo to 94. 9'(321”5 by vili.gi ght of P Y
welghe! gaBRshbBXatetd 8D ]i)ma@ biyegeithtg b iHolyergageiilokihe (A),
Is reacted with 0.1 to 10 parts by weight of grafting
fOeRAt the . tolal emblimast Zoowoﬂg@rgmog&nw (mfyj vimlomenomer (B)
(B) conprising 100 to 20 - % by weight of a
Al vinflutehoenat (CPberthed 1hpairts by vadigheast two
pol yneri zabl e unsaturated bonds in a nolecule (b-1)
and 0 to Whe¥ biye wehghnit off polgbhganesipmtayre(d)zabless than 30
nmononmer (b-2) is reacted at | east one step and then 5
part§Obpamteighty waffglienofflamienyktanisomyr aph@) ifmgact resistance
pol ynerized. In a further preferable enbodi nent, i
cennotabe odttaored &n dcbadicdlethadfled rartiohy bndbwhiesr tiBpngunt is
reacted. In an |0 even nore preferable enbodi ment,
mbtertheautYalparss i loin, weight, famar refardgnopi ghpast resistance,
vi nyl nononer éG) conpri si ng 100 to 20 % by wei ght _of
and napperanaec of o fingd omeldednastieleneeemiceRopr t wdvhen the
pol ynmeri zabl e wunsaturated bonds in a nolecule (g-.1).
ameumttef BoylsraonamieghiB)os more than 10 parts by weight, impact

resistance of the final molded articles decreases. When the amount of
vinyl monomer (C) is less than 5 parts by weight, appearance, flame
fetardancy and impact resistance of the final molded article decrease
and when the amount is more than 70 parts by weight, flame
retardancy and impact resistance of the final molded article decrease.

Also, the graft copolymer containing polyorganosiloxane is

- preferably obtained by reacting 30 to 94.9 parts by weight of

polyorganosiloxane (A) modified by grafting agent (E) with 0.1 to 10
parts by weight of grafting agent (F) and then polymerizing S to 70
parts by weight of vinyl monomer (C), so that the amount of
polyorganosiloxane (A), grafting agent (F) and vinyl monomer (C)

becomes 100 parts by weight in total. In a more preferable
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anot her copol yneri zabl e nononmer (g-2) is reacted at

| east one step and 15 then 5 to 70 parts by wei ght of
vinyl nononmer (C) is polynerized. As grafting agent
(F), the sane grafting agents as those used for
grafting agent (E) can be usg&. Gafting agent (E) is
copol yneri zed wi th organosi|l oxane, a difunctional
silane compound or a silane conpound having at |east 3

elgquBHf'ﬁEhP naly Q:E)O@Pr‘?’% gﬁgrﬂsf’ ib?ab pest do orgsa,nosiloxane (A)

ntroduci g a viny me e“group’in aside

I%B@iﬁba%yg%qagﬁgg%erﬁ g;@ he PRl ¥Bn 0.Th® Yb 3,yaltryts by weight

olyneril trons as a graft act 1 vi

O?(g'%ggpfo. m% efggﬁ(g?p@! ky P@%ﬁg t&j'rtﬁe%h\(ti By |vin)r1 monomer (B)

I sing Vi nononer B) and/or vinyl

dBRRBABING Q0N @0 Yoy FRAGHE of( I@ mitH-tR8EABHAl rAdnomer

the activity points can"be radically reacting by a

dafthifh Pl IR ItHR) bORmeALADR @hshRufREM BAMRSS ih Rk atblecule
bonds and grafting agént (E) is a conponent that can

(Be1uagd 8St@ U OBShy Neklthtage BinothbBeI®iflgmerhble honomer
total amount of grafting agent (E) and grafting agent

(bE2) {hadadteduseledst one ea‘tega&ha thenl5t® YO Pabys by weight of
weight, nore preferably 0.5 to 5 % by weight based on
WhRAH1d1B%ANE) Rabblyghesizedhen thRutthtalpraferuble efnbodiment,
grafting agent (E) and grafting agent (F) is nore
ridigfalifa Yohyisvedgiticted aftesstihykeathisnes (B) ds reacted. In an
excessively formed and flanme retardancy and i npact

ogvenl aidecpreferdble éimbaddimirdedftert heleratmatibesr @aise. 10 parts
On the other hand, when the total anobunt of grafting

gertightEpf ahmyigmatidmer (@peampridinigsl0ess 2080 By weight of a

by weight, graft activity points decrease and flane
mefd@fdactioretd mohdated | ¢ontefininge af nktastoltsed geliroesizable
may | o decrease. Conventionally, all of the grafting
wysatureted rhoweds vinea npdegwier (glh@Epdl @o@g&@og/ﬁl lox aweight of
By dividing and adding part (grafting agent (E)) of
oﬁg’nggi@ablfanmomm,r (gfd)dp repeted at least one step and

then 5 to 70 parts by weight of vinyl monomer (C) is polymerized.

As grafting agent (F), the same grafting agents as those used
for grafting agent (E) can be used.

Grafting agent (E} is copolymerized with organosiloxane, a
difunctional silane compound or a silane compound having at least 3
functional groups and is a component for introducing a vinyl
polymerizable group in a side chain or a terminal of the copolymer.

The vinyl polymerizable group functions as a graft activity point when

-chemically bonding with a vinyl (co)polymer comprising vinyl monomer

(B) and/or vinyl monomer (C) and/or vinyl monomer (G}. Furthermore,

the activity points can be radically reacting by a radical polymerization

initiator to form crosslinked bonds and grafting agent (E) is a

component that can be used as a crosslinking agent. Therefore, the
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pol ymeri zation conversion ratio of polyorganosil oxane
reaches 15 equilibrium adding and reacting the
remai ning part (grafting agent (F)) of the grafting

.agent to the latex under conditions in which

ri ng-openi ng pol ynmerizati on of pol yorganosil oxane has
difficulty progressing, t e i nal ol ded article
exhibits high flame retardancy while maintaining high

R Ee ?E%ggﬁi’%éggéﬂ?é%ﬁ?‘%%ng%aﬁgfgé A s wsed s
fgx%? A PR el PR RO LB A P eieht
L paﬁat %%ﬁfo@gaﬂeng?ﬁ%r SRk, (Rhis that {o‘%QP&ﬁ‘PouHE Bf grafting

| Um reaction

%g@éﬁzgggpg%ﬁn%ge%er e gr a@rﬁg&%gml%?" ,bgr weight,

c@%&ﬁﬂh{}édd 'b%h byt d% &@sfv‘% Sfo'Ifn% €0l PRhd Clle%érdancy and

nsequently, y gat heri ng t e grafting .agent of the

ﬁ%gé@{ réﬁ%@énc%fcfh§qmaqn¥ﬂdlﬁéh| Artgéid ﬂﬁi H@e%a&n agn the

activity points due to being even y

M‘e@t H‘Qn!i”%l’i*&qtﬂllﬁ tRRl YR S ARe S gﬁ&%goagéhgl(ﬁas ardd grafting
the parti tle surface, effectively utilizinRg

dgtitt (MNiOledy #hhnagll vh by REEBHE, LRaftOAPEVILS Cfﬁb1h@s tdrease
convent’i onal particle is prestumed to have been

S FesskUtetaTSHEY Ured thBRIdBIIBE e fiekl aabide] gititle may
activity points increase while maintaining the total
ddmrepkeOf the grafting agent that is used and in the

final nolded article, flane retardancy is inproved

- while nai @bﬂbéhﬂgnh%@(:atﬂ ofethis tgaadtng Thgeramound mixed when

grafting agent (E) en reacting to

pllyyesgznesi polvargafdgilocatid.i ed By divitlingg sagenaddinig part
with grafting agent (F) is preferably 0.1 to 10 parts
(gyaftighbgenor ¢Er edfer gid ygtaftingt agent sabyl wdight ,after the
order to obtain 100 parts by weight of nodified

palyyergzatosi | ozaneer(sin Wetiot hef armlyorgsnapibitaingg reaches
agent (E) is |less
equilibrium, adding and reacting the remammg part (grafting agent (F))

of the grafting agent to the latex under conditions in which
ring-opening polymerization of polyorganosiloxane has difficulty
progressing, the final molded article exhibits high flame retardancy
while maintaining high impact resistance.

The reason for this is specu_lated to be that by adding
grafting agent (F) under conditions in which ring-opening
polymerization of polyorganosiloxane has difficulty progressing, the
rate at which grafting agent (F) is introduced into the particles in
equilibrium reaction of polyorganosiloxane decreases and as a result,
par’ticles are formed, wherein grafting agent (F) is unevenly distributed
on the surface of particles. Consequently, by gathering the grafting

agent of the center layer, which conventionally did not function as graft
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than 0.1 part by weight, flanme retardancy and

appearance of the final is nolded article tend to

decrease and when the anount is nore than 10 parts by

wei ght, inpact resistance tends to decrease. Mdified

pol yor ganosi | oxane (A) is obtained by emul sifying

or ganosi | oxane and grafting ]a?geht (E) in water in the
presence of an emulsifier by mechanical shearing and

then reagt. by..aci dp.fyi pg: .t he IS VWhen,: th

agCPS’ﬁ‘EY. ngﬁéigncra{%t [ s'lcgdi rggﬁ% agge to IS)EIQEL?% tHiside ©

' rald Lagage ivelyl iz

R AR e, ] B PRAMCATHiBRe, EEBCHToIY ilving

B3 fd fliEh 19 %q'ﬁ?ﬁjﬁgﬁv{ gﬁdiﬂ@s TR L ShparidyL b GARSEShventional
ecrease in f¥anme retardancy and I npact resistance. 25

pl-l%]i'@f el 9% %reg{lﬁ{éci e, %@Beé@sﬁ&:e@%@ﬁ?r af of e P! Thel #dmber

el onirzed water contalning a sma anmount Of an

o "yff?c::%‘ir’f [ﬁ%hf’t ag,i’i_@gcgeg?ﬁ?cst NeeHgdwhill $#aintaining the total

equl reacti pol yor ganosi | oxane (A) in an -

 dhoudt! ot Qhétg{aﬁﬁﬁ HEest a8GR" I REkddD e hetmerfahal enolded

and the reactTo enperature of grafting agent (F)

AT YA NTBFAAR)y | B Dﬁﬁ%%@éﬂl Y witife t @ Eairiage impact
preterably 30 to 50C.” When the tenperature is |ower

+£8aR.ABE, radical polynerization of vinyl nononmer (B) .
does not 5 progress and unreacted nononers increase.

Wien the Meapedbuin | 8f hielfehst hageAOC, (Bquinilidan | weacting
reacti on of polyorganosil oxane (A) progresses

Inelidoxaglel €81 iniedifieaf thpcgtafting peent s(Ejearithasgrafting
and the effect of inproving flane retardancy may not
gyt iis ipesfdribbb0al Bed.0 PYhets byevéighexmarel pfefefablyal to 4
'ong period of time in an acidic 10 state, the )
©ras thyngveigen) innotdee parddteire K00 fpaesi by decighdsefl modified
due to equilibriumreaction. Therefore, imediately
milyergdriussitoamata (). | Whén thehachouretuof graftitg egent (E) is less
preferably conducted by adding an al kali aqueous
thalnuOi brpaot byodieighthithrogi méardrnep sindhabpdatanek odrihe final
molded article tend to decrease and when the amount is more than 10
parts by weight, impact resistance tends to decrease.

Modified polyorganosiloxane (A} is obtained by emulsifying
organosiloxane and grafting agent (E) in water in the presence of an
emulsifier by mechanical shearing and then reacting by acidifying the
emulsion.

When grafting agent (F}) is directly added to acidic -
polyorganosiloxane (A}, grafting agent (F) reacts with each other before
reacting with polyorganosiloxane particles to produce foreign matter,
which causes decrease in flame retardancy and impact resistance.
Therefore, grafting agent (F) is preferably emulsified in deionized water

containing a small amourit of an emulsifier in advance and then used.

Also, equilibrium reaction of polyorganosiloxane (A) in an
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sodi um car bonate. 15 Al so, by polynerizing vinyl
mononer (C) after reaction of grafting agent (F) and
neutralization, the polynerization ratio of

pol yor ganosi | oxane (A) can be inproved. Wen the
grafting agent is used divided into grafting agent
(E) and grafting agent (F); the-amount of the

mul ti-functional nonomer 20 containing at |east two

IS RS R AR DR IR R ApBBLER EnbOHY reaction

const

@H#ééggﬁtﬂﬁésﬁ%ﬁﬁﬂng"ﬁ%‘%ﬁ% LR TR Tl v

| %C?at'i) g@%t 'IﬁHI’@}hr%féBQb pre erSngy % o5f ‘%E@bjcéfgéglchture is

to 50 ¢
b
PR SR PSSR LRt BORHEENR) doos not

ang?ﬁ%r aha &fxréet&Ed Bitdn&e&tseﬁm\feagé MR thé BimaAR@ature is

copo yrrerlza e nononer (g-2) that constitutes

i o 2 P | 0
R, PR, el u Opbbobionane 1)

ngugféésaék&’eé&'i@él?r pfertRet Oradb aétﬁ}’tw\?bﬁ‘i’t% d¥¥esaskhgnd the

of multifunctional Pononer

Tl IJTURTEroINEd fIBBN® FBfardembl My ﬂi@tob«@ %@ﬂff101@ht1§h@bta1ned
t he amount of anot her copol yneri zabl e nononer 5 (b-2)

and anot hghegoffd YaRK ZANfe fHPROMNg Pedibd 6f tiene liarge, acidic
in any case, the effect of inproving flame retardancy

SAtk,| e Praftesg sdgemeoaf thé heattidle naihye dbtdédredsed due to
graft copol ymer tends to becone | ow. As

gapililibriutac reactddn morierefoge, 1 inirhediatelystaftart eheviregttion is
nononer (G, the sanme nononers as those used for
finilshietlynedniraibatidn o naeferatiy 19omductee hyeddaidgasn alkali
anot her copol yneri zabl e nononmer (g-2) the sane
ey ssasitidmse wweuinr hadookige, cpptdgsian zhptroxide and
nmononer (b-2) can be used. Wth respect to the total
sorbiumt cafbenatd. nononer (B) and

Also, by polymerizing vinyl monomer (C) after reaction of
grafting agent (F) and neutralization, the polymerization ratio of
polyorganosiloxane (A) can be improved.

When the grafting agent is used divided into grafting agent
(E) and grafting agent (F), the amount of the multi-functional monomer
containing at least two polymerizable unsaturated bonds in a molecule
(b-1) that constitutes vinyl monomer (B) and the multi-functional
monomer containing at least two polymerizable unsaturated bonds in a

molecule (g-1) that constitutes vinfyl monomer (G) is preferably 100 to

20 % by weight, more preferably 100 to 50 % by weight, particularly

preferably 100 to 80 % by weight. Also, the amount of another

copolymerizable monomer (b-2) that constitutes vinyl monomer (B) and

another copolymerizable monomer (g-2) that constitutes vinyl monomer
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vinyl nonomer (G that is used based on 100 parts by
wei ght of the 15 pol yorganosil oxane particles in

pol yor ganosi | oxane (A), the lower limt is preferably
at least 1 part by weight and the upper limt is
preferably less than 10 parts by weight, nore
preferably | ess than 8 parts?By- weight. Wen the
total armount of vinyl nononer (B) and vinyl nonomer

B elET S Pt Dby tap ke rend Ssbhgel TP % by
Fiell: BatOisay RGP rbl O 200s o weie T ERp ¥ amount
CeRREEEy Soaf Aot b At LRI baRRo R (e-1) is
eGP 5, SARBLA0E g PR P ALY dopaapante Mbnomer
(L8] G0 BIERHEE Copollbrdstraldt BpbRde: (BANEEGOSARIEE Tn any
ST o HEYSRe (MRS Gl Bpall esicance of
eggulpitima@ag'%taﬁﬁd pagatigse 1 RlerRhUEBRI BétdrAR low.

st on polymneri zatl be enpl oyed and radi cal

pol yneri zgl | 916 & & we S £t '(%tl?xtﬂlit constitutes vinyl
pol yor ganosi | oxane (A) nodified by the grafting agent.

RoRHRIRH ﬁ@),of_hé herhadheabnlsy BB fizel BBed Nl @hAfifunctional

used whe pol yneri zing vinyl nononer (B), vinyl

ARNOMEEr (K1) akth HeibedRIIRs ahSdhé €opbFaieizable monomer
per oxi des such as cunene hydroperoxide, t-butyl

oy eReIsRthdemdiniaem agefisded@ised for another copolymerizable
t- butyl per oxyi sopropyl carbonate, di-t-butyl peroxide,

ﬁmbb&ﬂélpﬁi—%)thﬁuba&mdp- ment hane hydr oper oxi de, 10
t - hexyl hydroperoxi de, |auroyl peroxide, succinic acid

per oxi de, Wittt reSpaanenthe tpeabaimauandf adeyly haesimee (B) and
per oxi de; inorganic peroxides such as potassium

ey thbadmern(Glathmnis mgeet dalstdt en 1@0dpazs bynpeighdsof the
such as 2, 2' -azobi si sobutyronitrile and o
polyorganosiloxane particles in polyorganosiloxane (A), the lower limit
is preferably at least 1 part by weight and the upper limit is preferably
less than 10 parts by weight, more preferably less than 8 parts by
weight. When the total amount of vinyl monomer (B) and vinyl
monomer (G) is less than 1 part by weight or when the total amount of
vinyl monomer (B) and vinyl monomer (G) is more than 10 parts by
weight, in both cases, the effect of improving flame retardancy and
impact resistance of the ultimately obtained graft copolymer tends to
become low. The amount of vinyl monomer (G) when added separately
is preferably 1 to 10 parts by weight, more preferably 1 to 3 parts by
weight. When the amount is within this range, polymerization ratio of

polyorganosiloxane (A) is improved and also, flame retardancy

improﬁres, thus being favorable.
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2,2' -azobis-2,4-dinmethylvaleronitrile. O these, in
view of high 15 reactivity, organic peroxides and
i norgani c peroxides are preferable. Al so, exanples of

- a reducing agent used in a redox system are m xtures

of ferrous sulfate/glucose/sodi um pyrophosphate,
ferrous sulfate/ dextrose/so#i um pyrophosphate and
ferrous sul fate/sodium formal dehyde

L N BT sy 5 s

i | 0 20 _q/ L

e
W [ .30..9 1

L S o, B A e o

SRRt B A Gy SO AERECLE Y o D)

are t- he%ﬁ@ﬁ?&%ﬁ %ﬂg'&%g dg?{ﬁfﬁ@ﬁ?&ﬁ@n initi.e?ort 1h1§ed when

hydr oper OXI he "sol u Ity to water o

Rl R AR08, 13, VB! AIGHoRbr F0CaR bR monomer

(8 2t PAIRKIEE) pENSIIERS Shcfl! 3! STRABHET LiydPbobREddE R Hbuty]

pol yne cont al ni ng pol yorganosi | oxane becones hig

' %&%E%ﬁid@m WB{ZG R 1 oxRES UT & but§lsti okhsopropylcarbonate,

rganosi | oxane  particles ‘and the ratio of graft 5

dg&'-waﬂi g@%;ﬂﬂeatt—Bﬁ%rlB@féi}qhﬁrétH,f BG@ enthRhESHBfoperoxide,

econe rélatively [ow As a resul't, flame retardancy

tOhef1€ ujgdﬁ:lpeffekﬂﬁq 3atireyle %@f&ﬁdb? stieefrgias eacihgperoxide,

the sol ubility to water at 20C is higher than 10 g/

YR bxaRRINGIRY | petdaHeOfaridle (etflachbiaeepeorides iiNorganic
he water phase and as a result, graft efficiency

pleekRRsCSURAd okl pEEagliad deneyilfte ahdt henmondhimpeatedifate;
articles decreases. The hydrogen drawi ng properties of

araili cado pajompoundsi osuchni tasat &,2(-Byobsiseastyreditrile and
the MSD trappi ng nethod (Makrol.Chem, 155, 239
2, 29420 his-Wreditethylydicgaitrileawi n@fprthpeet | &3 aiev of high
rlegc\g\ﬁxrrity, organic peroxides and inorganic peroxides are preferable.

Also, examples of a reducing agent used in a redox system
are mixtures of ferrous sulfate/glucose/sodium pyrophosphate, ferrous
sulfate/dextrose/sodium pyrophosphate and ferrous sulfate/sodium
formaldehyde sulfoxylate/ethylenediamineacetate.

Particularly, a radical polymerization initiator (D) having
solubility to water of 0.5 to 10 g/ 100 g (20°C), more preferably 0.5 to 5
g/ 100 g (20°C), and hydrogen drawing properties of 10 to 30 %, more
preferably 15 to 25 %, is preferable from the viewpoint of efficiently
covering polyorganosiloxane (A) by vinyl monomre (C). Examples of
radical polymerization .(D) are t-héxyl hydroperoxide and p-menthane

hydroperoxide.

When the solubility to water of the radical polymerization
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than 10 % conversion ratio of graft polynerization
has .difficulty 15 increasing and flanme retardancy of

the final nolded articles decreases. Wen the

hydrogen drawi ng properties are nore than 30 % the
pol yneri zation rate decreases during graft

pol yneri zati on and fl ane retzgrdancy of the final

nol ded articles decreases When pol yreri zati on using

: agi% %ﬁgbsysltseél Stc asb}f%%‘/g{(}g é’gg¥ % ﬁm%gegﬁft (Beignt of
DT R gl Lol B "R Bnsr) o fhyg ofraft copolymer
L S e phosp%%"’%f‘é polymerization
FSYEHI. B AR N o
%&g Yet: %&&%'&W{é@%w@d&%ﬁfﬁke nﬁ’lesuhﬁ'@i th Heedash | 'réla‘uvely

x 10-3 nore preferably 3

1?8, GOAg d geé.llT,oﬂ F@ﬂa’rda?irc | G !l']lt‘laﬂ”zﬁf)ﬁie%phyuélextends to

based on 1 nol of vinyl

J&g&%&@é (BiheW BYE STINOMBE () w@&ef/ldtyboo@vmarmghé@than 10

I's used. When the andunt of radical
%Didﬂjfe% 2Ry R ridalidn ¥fOfhd %rafﬁ h8ssmidiabc8uits 1ir 8he water
e

reaction rate is slow and production

shse 'a@ﬁi?histaﬁli’féé‘:uho PRSI RNy ddbethddieandilinheofetardancy
radi cal polymerization initiator (D) is nore than 4 x

d0t® ARkl nidded aengedadeofedkiss.ng the reaction becones
| arge and production tends to becone difficult. The

met hod f oThé eippdRigeng diberigg aptopeepielyol radicain paymerization
of the graft copol yner containing pol yorganosil oxane

ehtiatere(D) is hheasuredabpwhenkiSiertrappitg npaittode (Makkgl. Chem.,
limted and an exanple is the nmethod of coagul ati ng by

BEHj AR (087a)). saVheauthe dsydmdgeinudirahiing i pwperties are lower .
magnesi um chl ori de and magnesi um sul fate to the |atex,

tepar 20 B, conwessiong refivh ofageaft gelymenizatignadas difficulty
drying the |atex. Al so, the spray

increasing and flame retardancy of the final molded articles decreases.

When the hydrogen drawing properties are more than 30 %, the
polymerization rate decreases during graft polymerization and flame
.retardancy of the final molded articles decreases.

When polymerization using radical polymerization initiator

(D) is conducted in a redox system such as ferrous sulfate/sodium

formaldehyde sulfoxylate/disodium ethylenediaminetetraacetate,

ferrous  sulfate/glucose/sodium  pyrophosphate = and  ferrous -

sulfate/sodium pyrophosphate/sodium phosphate, polymerization is
completed even in a low polymerization temperature.

Usually, the amount of radical polymerization initiator (D)
that is used is preferably 8 x 108 to 4 x 10-3 mol, more preferably 3 x

107 to 1 x 10-3 mol, particularly preferably 5 x 106 to 2 x 10-* mol,
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dryi ng met hod can be used. 15 By conpounding in
various thernoplastic resins, the graft copol yner
cont ai ni ng pol yorganosi | oxane obtained in this way
provides a resin conposition excellent in flame
retardancy and inpact resistance. As the

t her nopl asti c resin, polycar%%nate resin containing
20 at least 50 % by meight of pol ycarbonate is

RS PP B (B @P%@h@n{éﬁf@ o i
I

BRI I, phit i b o

UGN Bl Ty B PSR Faf e i end

ptrSB ﬁaleﬁiﬁ&}ens XEh 4 €SN b%Eon?al Xﬁ)%ﬁ‘bonwtl‘ferﬁ%e amount of

acry yrene copolymer; “m xed resin of

B8 yﬁ%@%ﬁéﬁzﬁgn nﬂrib%*l‘ jﬁ?/ isShdrenen&aPel ¥ ”?0 -3( AP heat

resin) resino pol ycar bonat e and

Ble¥hQBh! ditiflePH A eSS0 WSS Ye[t%@eaﬁa%d&f&!tmr{ ABSds to

eS| n m xeg resin of polycarbonaté and

t%%()}ﬁjllé’ﬁifhﬁbhte/ but adi ene rubber/a-net hyl styrene
copolyner; m xed resin of polycarbonate and styrene/

but adi engHURRGhO A3 YdPHrhkin fgefhé\lgmrbdpmyﬁiaﬁ fiém latex of

copolymer 5 and m xed résin of” pol ycarbonate and

taer gk&ﬁl Eb?bglm&e raddt@inirb il osdaH@ivxeerolobtaindd®AS the
resin) h“respect to the ‘anount of the graft

aRRe!l ﬁ/ﬁ%fnerqg Mt pafecwialryoli gitab hhdxan examapld & duteatthod
based on the thernoplastic resin, fromthe vi ewpoint

oI chhgimtigt abgandiing. 4 heetdd $aitpsoath by welghim chloride,
nore preferably 0.5 to 10 parts by weight, of the

Iﬂﬁgﬁésuﬁﬂpﬂhly)nﬁk ahldameagredsindantjlidts for eherlah)é:y, separating,
conmpounded based on 100 parts by weight of the
wastiimppiitht watere slehydiiseing hadadmying the la¢ss  Alsm thelspray
part by weight, flanme retardancy of the final nolded

daving neethod can be used.

By compounding in various thermoplastic resins, the graft
copolymer containing polyorganosiloxane obtained in this way provides
a resin composition excellent in flame retardancy and impact
resistance.

As the thermoplastic resin, polycarbonate resin containing
at least 50 % by weight of polycarbonate is pfeferable from the

viewpoint that favorable flame retardancy is achieved. Preferable

examples of polycarbonate resin are polycarbonate; mixed resin of

-polycarbonate and polyester such as mixed resin of polycarbonate and

polyethylene terephthalate and mixed resin of polycarbonate and
polybutylene terephthalate; mixed resin of polycarbonate and
acrylonitrile/styrene copolymer; mixed resin of polycarbonate and

butadiene/styrene copolymer (HIPS  resin); mixed resin  of
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‘may not inprove. Wen the anmount is nore than 20 parts

by weight, 15 noldability (particularly flowability)

of the nolded article may decrease significantly. The
flame retardant powder conprising the graft copol ymer
cont ai ni ng pol yorganosi | oxane, which is coagul at ed,
thermal ly treated, dehydrat % and dried fromthe

| at ex, and the thernnplastic resin can 20 be m xed

ARG A S o R Rl e Copormer
5@5? £ T??r}nusA tgalgiglgnfé %Ige ﬁ_pg%ggggﬂgkﬂ %}Iﬁ:ﬂ %‘E&'};ﬁ)@l@fﬂle? butadiene
1%1']13 nglgt I%%Elgy%@y%ﬁf{ 0%8% dﬁg‘ggaarne%ﬁ%%gc%‘%gr?onate and
S%% £ oraﬁi et g rm@néfg B.E:ﬁl%%trﬂl@ZNukhEﬁyiﬁhfél iA¥ colir)]olymer

ng agen a f| l'er

aﬁc? ol WLy %%ﬁf’mtof Asprggﬁaﬁ%m f ool QbPﬁohﬁ‘%ﬂe/ acrylic

ame 're ard resin conposi tion, di ng

r{ﬁ‘i}ﬂ%‘}%gﬂ%be ﬁ#}ﬁjglry(%ﬁgeglﬂ mol ding ther nopl asti ¢

resin’c nj ecti on nol di ng,

extrusi oRy bligw d I
tbl1gw R dhpgmand 62l @Rdergrapl dedgol
Appl i catl ons o?éﬁl%c nol ded articl e obtained fromt @ﬁoymer

dorftBRhin g ?ngr&gé&xdsﬂ%kﬁn‘éonﬁﬁﬁtt i ofdddie masent on  the

I nvent | particularly Iimted. Exanples are

tﬁeﬂﬂogﬂééﬁe%em ClrobdHE HehpdiBt of laheaReyrdditdy, a8, 1ato 20

desk conputer, a |aptop coOnputer, a tower

LHyeﬁve S8NY¥EE prefRHbEf 0.3 tAr 1M iRirtany RelRenyofighe graft
nac i ne. e obtained nolded article is excellent in

dopdipmeet @adae cetanthh f)PRC brefteabBsicohgpoendddebased on 100

present invention also relates to a process for
U9 Rgeight of iestirmbplastivorgdnosiwheante ahiclnt is less

conpri ses obtaining polyorganosiloxane (H) by
e §i brpaal yyexeizhtg feynt i retardmnos idf otken éinal molded article
may not improve, When the amount is more than 20 parts by weight,
moldability (particularly flowability) of the molded article may decrease
significantly.

The flame retardant powder comprising the graft copolymer
containing polyorganosiloxane, which is coagulated, thermally treated,

dehydrated and dried from the latex, and the thermoplastic resin can

be mixed using a henschel mixer or a ribbon blender and then melting

- and kneading using a roll, an extruder or a kneader.

At this time, a compounding agent that is usually used can
be compounded, that is an antioxidant, an anti-dropping agent, a
polymer processing aid, a flame retardant, an impact modifier, a
plasticizer, a lubricant, an ultraviolet ray absorbing agent, a pigment,
glass fiber, a filler and a polymer lubricant. |

As the method for molding the flame  retardant resin
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under acidic conditions of pH of at nost 5 and then
adding 15 condensation reactive organosil ane
represented by fornmula (1): RInSi (OR2)(4-n) (1)

- (wherein Rl represents an organic group, R2 represents

a hydrogen atomor an al kyl group having 1 to 5
carbon atoms, n represents-af® 20 integer of 0 to 3).
PoI yorganosi | oxane (H) is obtained by emul sion

(%) ﬁpﬁtiﬂ)ﬁ"&n %T rﬁﬁfddpg a?n%t%]g)%s ghl%){ﬁlgg eﬁ§8§{1¥aﬁsgac for molding

S RIRRLAL 08 Sofr L SERLY, VBRY 5 BLRAW kdifing, extrusion
FERB5% DGR RRRRESAN iddogenaptom or a

qroc on group haV|n to 8 carbon’

atonms suc t
propy| gr‘g}&%ﬁ"gﬂ%ﬁ ‘1?%5}62%‘,5{@3@.5%%1@%‘?%%?3 f8m the flame

d he r i of
SRR, T B En 002 o
}‘Eeﬁ'rﬁac %ﬁl&‘ &) Exa 18sSRES i ifldnon S XA e PeGhBe flame

examet hyl cyc otrisiroxans,
I% 's"b)é%l %%Q?e%ﬂt@éa&?mputer a laptop computer, a tower
ecanet nyl cycl opent asi | oxane

c&hﬁ{ﬁlﬂ%ﬂ he xR EbaYRREClr BSidteX 3Rl a CO]i)ymlg machine. The

épt amet hyl cycl ot et r asi | oxane,

o%a&'ﬂ@@%ﬁ%&ﬂﬁiﬁﬂ&ﬂi' St &lileas I1P¥88e retardancy and impact

1,2,3,4-tetravinyl -1, 2,3, 4-tetranet hyl cycl otetrasil oxa
fe8istance.

1,2,3,4-tetrahydro-1, 2, 3, 4-tetranet hyl cycl otetrasi |l oxa

ne, dodeThRewirbydmyilveiteias alaxaslatédndo a process for preparing
an emulsion of polyorganosiloxane, which comprises obtaining
polyorganosiloxane (H) by emulsion polymerizing cyclic organosiloxane

under acidic conditions of pH of at most 5 and then adding

condensation reactive organosilane represented by formula (1):

R1,Si(OR?)(4q) (1)
(wherein R! represents an organic group, R? represents a hydrogen
atom or an alkyl group having 1 to 5 carbon atoms, n represents an
integer of O to 3).

Polyorganosiloxane (H) is obtained by emulsion polymerizing
cyclic organosiloxane under acidic conditions of pH of at most 5.

Herein, cyclic organosiloxane is preferably represented by the formula:

()
\&t /.
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1,2,3,4-tetraphenyl -1, 2, 3, 4-tetranet hyl cycl ot etrasi | ox
ane. O these, 15 octanethylcyclotetrasil oxane is
preferable fromthe viewpoints of being easily

avai | abl e and cost. The condensation reactive
organosilane. (1) is a conponent necessary for

i nprovi ng pol ymerization con¢@rsion ratio. The
condensati on reactive organosilane (1) in the present

RSB cdefloR s BaBRR AR bttt B pRrbEtY Bom or o
RS Aol AP E SR B AGNAIE 14 R E05OH Slohts eh as
SRt RECHESE Gt o1 OB RS 1, BB vin
GBS BT bR B S 3 Ba R iyl ! PGSR 4 el of o

FHPELRI BT Fo T b o

l[imted . r ' .
e £ b B by [ SRAERY 228 HoRRR0 A PERMRlonanc,
roup and ;
TR HIOR e 01D, 11 ScPEBRMEy P A soxane,
RO ' = ri zabl e functi onal
%rléﬁ%thg&%%%ggna?o@gtﬁ?éaﬁ%%%l group having the

ﬁﬁ&éﬁﬁgg}ﬁ%ﬁgﬂcgrﬁpzltstrafsﬂa%hepal group. In such a

case, reactive organosilane 10 (1) may

P,qﬂagiﬁ@nﬁhexéﬁi&hy ebtasiBkanlke al koxysilane
compound ~ (J) descti bed bel ow. However, adding the

5278 A0ORARRRI S, 253, 4atdtpxiRithanRe clarepeisildxadk, as
condensation'reactive organosilane (I) after

tongductéirahpatyaopdsasaittamethylegtineganiiskhnsane (H)
and ~ al koxysil ane conpound (J) is not particularly a

M@ LAethylcidlehegssiloxane and

1,2,3,4-tetraphenyl-1,2,3,4-tetramethylcyclotetrasiloxane. Of these,
octamethyleyclotetrasiloxane is preferable from the viewpoints of being
easily available and cost.

The condensation reactive organosilane (I) is a component
necessary for improving polymerization conversion ratio. The
condensation reactive organosilane (I) in the present invention is not
particularly limited as long as the condensation reactive organosilane

is condensation reactive organosilane represented by the following

formula (1):
R1,Si(OR?)4n) (1)

(wherein R! represents an organic group, R? represents a hydrogen

atom or an alkyl group having 1 to 5 carbon atoms, n represents an
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15 that inprovenment in polynerization conversion
rati.o, which is an object of the present invention,
is achieved. In the formula, R2 is not particularly
limted as long as R2 represents a hydrogen atom or
an al kyl group having 1 to 5 _carbon atons. Herein,
condensati on reactive group “in the formula 20
condenses with the silanol term nal of

BOH Bl oo e BB et B S iR, cr The
éﬁfpﬁl&)gﬁﬁ% g? fc?xﬁﬂﬁﬁé‘e?ﬂt i'so({ﬂeé’c??[‘}%c% BEIdE Qﬁriﬂ?tﬂé}”&etfﬁ'ﬂ). .

term na organosi | oxane navi ng

| ow ol ecy g “Pﬁi‘ﬂﬂﬂay efs Abk %efi'tic‘iﬂﬁﬂ' Lftiﬂﬁﬁed as IO#§ as R!

or ganosi | oxane having [ow nole ar wei can beco

16%2)1'@9&){@ Qﬁi/ldargﬁﬁtié %rrggﬁgi ﬁareg:(ijﬁ@ﬁ&,texdiﬁ EehHE AllkPNgroups

nversion ratro iIs toiI'nprove. However,

§1£<,gi“_alsh_§ fflieﬁi\?PIg]EéﬁP?fans eheat kM Rid af BeopPREFMOP and aryl

and inhibition of production of Dy-products such as
SR sudl as%@iéﬂﬁ%roh‘@:%@&%dﬁﬂﬁﬁ bRfupeactive group
is preferably an al'kyl group having 1 to 5 carbon

atons, nORE RS enRbl ¥ 2ri@ich]l SIPeRrARMS . fukeRdnlle group

nunber of carbon atons is small, 'hydrolysis properties
dRritidhboRl eet bl bkl gtd\ep rBRGigO AhE Srddivadpdlymerizable
scale particles may be 5 produced. wever, in the

fegegidmateBlig.s [N skl a Warep cobeleasaciont seriaivabr gamosilane
reactivity is suppressed and selectivity of the

(Heatti esmprése ble angte rednpenbiith agetheahtivoxrsilameatdypound
group having | to 5 carbon atons can be preferably

(U edesdribedebetown t Movwereryl addhigr tticesatikee compenents as
of 10 condensation reactive silanol groups (in the
alkesysiahe Rbmpoarhd/ qdpgen cogdenstion réactiverbegaobsilane (I)
al koxy groups (in the case that R2 is an al kyl group

dfbent ngordductiBge grdignontensatiand dfs mlyarggadsalorene (H) and

determining the properties of polyorganosil oxane

adlokisilage componed (#) iheotopartindarbnacpodilesn, ot the case
pol yor ganosi | oxane.

that” improvement in polymerization conversion ratio, which is an
object of the present invention, is achieved.

In the formula, R? is not particularly limited as long as R?
represents a hydrogen atom or an alkyl group having 1 to 5 carbon
atoms. Herein, condensation reactive group OR2 in the formula
condenses with the silanol terminal of polyorganosiloxane (H) obtained
by emulsion polymerization of cyclic organosiloxane. At this time, by
reacting condensation reactive organosilane (I) with silanol in the
terminal of organosiloxane having low molecular weight under acidic
conditions, organosiloxane having low molecular weight can become
nonvolatile matter and as a result, polymerization conversion ratio is

considered to improve. However, from the viewpoints of selectivity of

the reaction and inhibition of production of by-products such as scale
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15 Wien n=0 or 1, because condensation reactive
organosilane (1) has 4 or 3 condensation reactive
groups and functions as a crosslinking agent of

pol yor ganosi | oxane (H), rubber elasticity can be
inparted to the obtained polgorganosiloxane particles.
On the other hand, when n=2%8 the condensati on
reactive organosilane is 20 difunctional condensati on

R IF oty Sandgnsdit 3ratne LT 1By fanR atCaidt Group
Ki

R T o étﬁﬁ?@. e b1 drBldely GZ e+ bafbon atoms.

%tgfg }ge} E]g‘ggﬁfl%e nu 85 5 d}gg% g%gla r yrﬁllé\a/%‘?)pe‘iﬁ@s are

tgllgBuDg ggﬁvﬁﬁho?%es %E&?&q i%c"i(%vd'aﬂgi ts%aﬁ@te?ﬁ%ﬁlé@jmay be

oper Ies condensation reac

O%Et%ﬁ' ! 3ﬁ8w(3% tﬂ?t 'Sgasé'i‘ 55” ihePLey ﬁgﬁ'cg)up because

nvention is pre ‘erabl'y parts by

%3@&%3? %EEQQL‘L%‘ R é}l&)@ ?Qsé?:?re{rﬁi b%él&?dlﬁ'ﬂ}} cﬁaﬂ@é’ z‘é'&ctmn

y Welg yor ganosi | oxane

t ethke [ [ 5
gl‘Fyma\rl gtlflegiﬁ %orﬁ%@gegnh?gpl %}léﬁn%{ éxwg{j@ellﬁ% b
8RN 416608 XN eb%efe?&bgaﬁgéd. probl ems may occur such

as production o 5 scal articles due to side

reacti ongpntdh& %kQﬁySﬂHeanﬁ)rﬁﬁm&OU&é*te(rﬂﬁmle@ the number of
present invention is an al koxysilane conpound haV|ng

&radiGalonebyemed zakhel brebs Mlakhe Pa@BRhat R2 is a hydrogen
nol ecul e and is a conponent necessary for obtaining

p) Hrafie SRIALYABE tRekRigRONGsNOh begenses thax RAds an alkyl
descri bed bel ow. 10 The al koxysi | ane conpound (J) in

didRiPheshig 1i ®vBridrboni stoans)cantloisnd lame fagtohén determining
structure shown in the following fornula (2):
R RE}apiiriae7) ¢13- pdlybPgardsilomiei paRficlespr eseiatinedn in the
organi c group having a radical - pol yneri zabl e
éhadhédmal egndeion &bpolprgsrasidoxmye.or gani ¢ group,
whi ch can be the

When n=0 or 1, because condensation reactive organosilane

() has 4 or 3 condensation reactive groups and functions as a
crosslinking agent of polyorganosiloxane (H), rubber elasticity can be
imparted to the obtained polyorganosiloxane particles. On the other

hand, when n=2, the condensation reactive organosilane is

" difunctional condensation reactive organosilane and differs from the

above case when n=0 or 1, as the condensation reactive organosilane

~ does not function as a crosslinking agent and an emulsion of

polyorganosiloxane containing particles of linear polyorganosiloxane
can be obtained. The number of condensation reactive groups can be
selected according to the desired properties.

. The amount of condensation reactive organosilane (I) that is

added in the present invention is preferably 0.1 to 50 parts by weight,
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same as R5, R7 represents an al kyl group having 1 to 5
carbon atons, mrepresents an integer of 0 or 1).
Her ei n, radical-polynerizable functional group R5 is

~not particularly Iimted,. but a (neth)acryl oyl oxy 20

group, a nercapto group, a vinyl group and a styryl
group are preferable fromt K& Vi ewpoi nts of easily
i ntroduci ng functional groups and polymnerization

I@gﬁ%gﬁéﬁ%ﬁb}ﬁ@ 318 R g%%stméﬁgﬁe BaRUAhd b0 p ats 1%;; weight

Fe" spéecific ex S are silane C

@Oﬁ@g’hg@r@? 39 oxypmg W{fl %5(4( Eﬁ(é/ a%?ﬁﬂf ?é'?(gl% %?nal?Sthe effect of

iﬁﬁﬁ%ﬁggr%}l@%}lépﬁ’ﬂ&?y c}r{\}éfgfwcﬂp)ﬁi ol W&ot exhlblted and when

oxXypropyltriethoxysilane, -

2 acbﬂf‘&ﬁ i @Wo8X ¥ r%'b"féﬁ%x%ﬁ%f I&Y:Eﬁi"ﬁﬂﬁl as productlon of

oxypropy t hoxynet 'ane and

SCAE r%ié&xé{ﬁé%y%iﬁﬁ'x%%ﬂﬁﬁﬁs' l'ane; silane conpounds

containing a vinylphenyl group such as

p-vinyl phﬁ@é’léiki[iﬁgﬁ%ﬂm §hh@nFJ )2 the present invention is
a

p-vi nyl phenyltr t hoxysi | ane; ne conpounds

&9 rﬁlﬁo 88a fle VédMbouP HaviHg Na al%dwal olymerizable functional
vi nyl met hyl di met hoxysi | ane, Vvinyltrinethoxysil ane and

Aoy th1 £ihersilé aifd 450h JdmpeneAIRRidedsasp ToRiIOMtAthiag the
nercapto group such as nercaptopropyl trimethoxysil ane

At cHBSAREPSSQRMhth FRirorgaridaybshhantescebddissiow.
Silane conmpounds 1o containing a (neth)acryl oyl oxy
group, siThealkegpalnds coappaind g) i thentesgnotipvanmidon is a
si |l ane compounds containing a nmercapto group are
durapetail Mavisgditie stiuidtary istiopai ih the fetlowdng datmula (2):
efficiency. Also, the al koxysilane conpound (J)

wherei n the nunber of al koxy groups OR7 bonded to a
silicon atomis 2 (in the case that mel 15 in fornul a
RI(RO/mSBi(QORA)d-he case that 2P in formula 2) is

sui tably used. \Wen the nunber of al koxy groups is 2,

t he pol yor ganosi | oxane

' (Whereiri R5 represents an organic group having a radical-polymerizable

functional group, Ré represents any organic group, which can be the

same as R5, R7 represents an alkyl group having 1 to 5 carbon atoms,

m represents an integer of O or 1). Herein, radical-polymerizable

functional group R5 is not particularly limited, but a (methjacryloyloxy
group, a mercapto group, a vinyl group and a styryl group are
preferable from the viewpoints of easily introducing functional groups
and polymerization reactivity. As the alkoxysilane compound - (J)
component, more specific examples are silane compounds containing a
(meth)acryloyloxy group such . as
v-methacryloyloxypropyldimethoxymethylsilane,
v-methacryloyloxypropyltrimethoxysilane,

v-methacryloyloxypropyltriethoxysilane,
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particles contained in the emul sion of

pol yor ganosi | oxane obtai ned by the present invention
has a |linear structure and when the nunber of al koxy
groups is 3, rubber elasticity can be inparted to the
20 pol yorganosi | oxane particles, since the

al koxysi | ane conpound (J) has® function as a
crosslinking agent. The anount of al koxysil ane

AR BRI .5 S
BRSSP PRI S, e v 001 @

R BRSO S e R eShaining

TR S48 O o e o
é—ﬁﬁ%}ﬁéﬁ%ﬁ&l@fmkﬂ?o ABIndTOL A8 e A8 dinplo®i Y QRALEHR a vinyl

resent rnvention, a prinmary enulsion IS

%:pgg;n QﬁEFbﬁs ﬁﬁgﬁg@gﬁg&ﬁh&ﬁé&ysﬂa@a NAnGUelhEthoxysilane and

osi | oxane n necessary, preferably 0.01 to

v?tggﬂﬁ'éﬁ:ﬁoﬁrsi%@ hin@f sAkeX¥hBhEenas ”EBH@:QirﬁﬁFie R0 @efcapto

I cal -pol yneri zabl e functional group in a nolecule

drdlipPaseds@fn 100 parts RyerdBb&Propylehdktkoxysilane and
or ganosi | oxane, together with a surfactant and water

HEFHhtBRrEpPldEhicYh By hiREh{1¥TRMe. SUCR Bfes?, heil®hé Xesmpaunds
colloid m and a honogeni zer and then enul sion

deRltiTEhieZ At (in9etH) Scryd O7idigt %d)uﬂ‘,leéi%m]e dobepémdat cohtaining a
water that is used is not lo particularly limted, as

¥iapp gasuphendnsilabe | Gordpblingisesontadningny shéydaigo group are
or ganosi | oxane of a | ow pol ynerizati on degree.

piebalably visee fronutie elewpairgrofiecohdnhizabeffigiantsy. by

wei ght based on 100 parts by weight of cyclic

or ganosi |Alsan¢he \Wkoxysitamereonipaindddp whereir shet mamber of
10 parts by weight, the anpunt of organosil oxane of a
dlzoxy @romesi QR i mmddd tdegsdizonnatarh iss2 ifird thposisiecthat m=1
oil, is too large and the enulsion does not invert
ihrfomrmatle 2)oo0B3Vin Aheacass tihat, nved én fasmuda f3)i isuswigably used.
When the number of alkoxy groups is 2, the polyorganqsiloxane
particles contained in the emulsion of polyorganosiloxane obtained by
the present invention has a linear structure and when the number of
alkoxy groups is 3, rubber elasticity can be imparted to the
polyorganosiloxane particles, since the alkoxysilane compound (J) has
function as a crosslinking agent.

The amount of alkoxysilane compound (J) is preferably 0.01
to 20 parts by weight, more preferably 0.1 to 10 parts by weight, based
on 100 parts by weight of cyclic organosiloxane. When the amount is
less than 0.01 part by weight, large agglomerate may develop when

coagulating and thermally treating and powder properties of the resin

may become poor. When the amount is more than 20 parts by weight,




10

becom ng a conti nuous phase. \Wen the anmount is nore
than 500 parts by weight, stability tends to becone
poor. In emrmulsion polynerization, a surfactant that
does not lose enmulsifying ability 20 under acidic
conditions is suitably used. Exanples are al kyl benzene
sul foni ¢ acid, sodium al kyl'béhzene sul fonat e,

al kyl sul fonic acid, sodium al kyl sul fonate, sodi um

reRsrLras R i PERE ol iR e (MR e

lsed in 38 M Rabn S Btionica FriffRle) SuiSeE Btained by
SRR BShE entRgl e BYodle PROFEARI S Bl whepyggessary
PRGR 0 P20y R BLEIRRB il oMBound having
SRR ebha SR intidhal OhRCTT Fasiecle, ¢ paged on
g Ly G o o o i Rt 2 surfactant
i’ﬁ&t‘;‘v&‘t’éraﬁlst %{eﬁ’f %ﬁﬁﬁis@fyiégﬁﬁ%tﬂﬁﬁ%ﬁﬁ: Qich N a homomixer, a

sur f act ant I's used”is preferably an anount of

&)lgﬁﬁt hifOafeby MEBhYenifR Gnbl ehéh adinyalSich tp@lj’iﬂe?‘i’zaﬁon is

wel ght, in the primary enul sion. Wen the anmbunt o

ddedgereliact afbreihs RO SMBbhnt SHALWLtEY Shat B used is not
obt ai ned enul sion"'tends to decrease and on the other

?@Iﬁaul‘é?@nlihﬁﬁecﬂf@# Mng st @ hatdemt ’RPBLfdthofsr eulsifying
he to enul sion of pol yorganosil oxane obtai ned by the

o Mg]@mtﬂokanerﬁﬂ Dlowsblyleigitift degred.y iEsualln) ehaangount of
po
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yor ganosi | oxane obtained therefrom may be limted.
watdthés 10 Mary0E s dsy veeighs i ssgeb oy 00z phiren biysweight of
conducted while stirring to obtain pol yorganosil oxane
&Hlic brghtositoxdie.polWheni ttad iamountpoéfeatd ys less than 10
conducted under pH of at nost 5 and the reaction
partperateright, sthpr efwemabt pi ganoSikixanbef & hew polymerization
t enperature
degr;ge, which is hydrophobic oil, is too large and the emulsion does

not invert from W/O to O/W. As a result, water has difficulty in
becoming a continuous phase. When the amount is more than 500
parts by weight, stability tends to become poor. In emulsion

polymerization, a surfactant that does not lose emulsifying ability

under acidic conditions is suitably used. Examples are alkylbenzene

sulfonic acid, sodium alkylbenzene sulfonate, alkylsulfonic acid,
sodium alkylsulfonate, sodium (di)alkyl sulfosuccinate, sodium
polyoxyethylene nonylphenylether sulfonate and sodium alkyl sulfide.
These may be used alone or two or more kinds can be used in
combination. Of these, alkylbeﬁzene sulfonic acid, sodium
alkylbenzene sulfonate, alkylsulfonic acid, sodium alkylsulfonate and -

sodium (di)alkyl sulfosuccinate are preferable from the viewpoint that
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is lower than 30C, the polynerization rate becones

sl ow and when the tenperature is higher than 95C,
stability tends to becone poor. Wen the

pol ynmeri zation time is less than 1 hour,

pol ymeri zation is 20 insuffi ?%ent and when

pol yneri zation is conducted nore than 100 hours,
the pol ynerization reacti on does not pr ogr ess further.

' %ﬂﬁﬁﬁgﬂr StalP®lny "B i ?t él%hlbﬁrp ff‘erléﬂlv& %ﬁ 10@ryrthermore,

ours, nore prefera hours duri ng

Eg PR RO |S¥1'ﬂ%5’1h(§ aidl@ nah§ Qﬂ@fl@ﬁﬁ@hi’c @cmi gh RinMeD as a

pH'is nore than 5, progression of polynerization

S| 0 i &
ﬁfﬁgat GORSord! QYL BNOTE0BUS raRoiiBkhfiel R4l cognponent

ry. ual l'y, dér acidic conditions,

a§'1d theleBpOdse partiel {9y Prefdiabid.r ucture of

pol yor ganosi | oxane obtal ned by pol ynerization of - 33

cyclic orpR@eshbaxang. thf SurfacdineaHhk iiBrised $¢ refabbly an
bei ng deconposed and produced. Equilibrium changes

- &e60nd| @gotostf@ezt)emp%awlghan@hoﬂeh@rbmmy el to 10 % by

tenperature is the easier the production of

Weighe gandel baxANs eanilspmi gWhe eselanowat Pitthe surfactant
Consequently, in 5 polycondensation of

inoloposgrNDssla®iidieof the asistaihed giragsisar tends to decrease and
al koxysi | ane compound (J), in the present invention,

dreahengthes hand{ eviadh thet appathtwviretos Hargs apphd:artacbns rof the
conversion ratio preferably reaches 75 %to 89 %
emutsipnedfepabiorg8fositoth&obtatiéd by thepetserabinvention and
conducted to a tenperature bel ow the pol ynerization

thenpeafataopelyher spetkinicg pphmrebooalibyate algaboe] therefrom
nore preferably 20 to 45C, and then aging is

mpegfler Hbdigedonducted for at | east 6 hours. Wen the
tenperature is lower than 10C,_a long period of tipne )
i s requirled the prbohing eamdlsipoduenwisign | pofpmerization  is
Wien the tenperature is higher than 500C, nol ecul ar
apsidjbeteds w&g?wéhgangstq ebaan rmlywzﬁamasllear@@elﬁi) Emulsion
sufficiently high by aging. Usually, neutralization is

ROy IAAd10Fy iapreiRELy ceaﬁlwﬁéﬂturé@%p&b of gdi mest © and the

hydr.oxi de, potassi um hydroxi de and
re)éctlon tempgrature is preferably 30 to 95°C. When the temperature

is lower than 30°C, the polymerization rate becomes slow and when the
temperature is higher than 95°C, stability tends to become poor.
When the polymerization time is less than 1 hour, polymerization is
insufficient and when polymerization is conducted for more than 100
hours, the polymerization reaction does not progress further.
Therefore, polymerization is preferably 1 to 100 hours, more preferably
5 to 50 hours. The pH during emulsion polymerization is preferably at
most 5. When the pH is more than 5, progression of polymerization
becomes slow and the conversion ratio tends to be unsatisfactory.

Usually, under acidic conditions, Si-O-8i bonds, which form

" the structure  of polyorganosiloxane obtained by polymerization of
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sodium carbonate in order to stabilize the

- pol yorganosi | oxane chains. However, in the present

i nvention, because pol yorganosiloxane is reacted with
condensation reactive organosilane (1), neutralization
by 20 an al kali conponent such as sodi um hydroxi de,

pot assi um hydroxi de and sodP#nT carbonate does not
necessarily need to be conducted. However, when

FoFecitar R niCor oo o S PTpd s of b dEpmposed

L RFnanBEL BSVEAHAR, SRR cdaL e RR BBRRTSRRYe and
t%'% ; é‘ggr t EP o %ngpél%ujﬁ rb! Of8s ttl?ﬁepéa%?@f e thae  Broduction of

no oxarne Sron of present 1 nvention.

S . . ' . .
BB e, B Reesiolite! slhgel, Consequey, i
S B 2k Rl 986 hon necessay
SRS E coBgl MmOy, Lenene Ghoaferatshin, rgsing

f . .
fé&bﬁ?%@opﬁg’& ﬁYlg%I? tBEAM Y120 AP ConveMiBA fdtld preferably

enperat ure er than”50C, side reactions prevail

_ %g]t:ﬁ'ég 7% %E+ @9 % thopd b@é‘fé‘r‘le@fﬁgﬂ%oﬁE) %, cooling is preferably

yorganosiloxane in a mcell ™ and the effect of

' écﬂ?ﬁ@r‘fﬂeﬂg tHOL YRR hEAIth BB GRIME! ShdPdlfhi@iRaluiotteéprperature,
0

ained. Furthernore, because by-products such as
SRl B Préte@Sblyal © tBr BORCTehody diythrabys O @nd5°C, and then

condensati on of condensation reactive 1o organosil ane

ddihg REORREferaBlyofcdittuctdd Soonaef lqaity ¢ damoss. | ox@ien the
and~ the graft copol ymer containing pol yorganosi | oxane

b pénadre Heretreenharayl 03€, aaiengepsriaf falctiet: 18\ reguired for
when the tenperature is too low, a |ong period of

ddoling andesodiedivitr i pobt.ngWneh tleddempegatuteuss bighey than
unfavorabl e in view of productivity. 15 The reaction
seNpermicl@ilaf oeiglensaf | polyoeganosiboxaoragameyi |zefe p¢) made
is preferably 30 to 95C, nore preferably 35 to 85C
sufficiently high by aging. Usually, neutralization is conducted by an

alkali component such as sodium hydroxide, potassium hydroxide and
sodium carbonate in order to stabilize the polyorganosiloxane chains.
However, in the present invention, because polyorganosiloxane is
reacted with condensation reactive organosilane (I), neutralization by

an alkali component such as sodium hydroxide, potassium hydroxide

 and sodium carbonate does not neceséarily need to be conducted.

However, when storing for a long period of time or controlling the
molecular weight of polyorganosiloxane within a narrow range,
neutralization can be conducted when necessary and then the
polyorganosiloxane emulsion can be adjusted to acidic conditions to
prepare the polyorganosiloxane emulsion of the present invention.

~ Subsequently, 0.01 to 20 part by weight of condensation
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When the tenperature is |ower than 30C, progression of
the condensation reaction tends to be slow and the
effect of inproving conversion ratio tends to be
insufficient. Al so, condensation reactive 20
organosilane (I) is preferabl¥ react ed under pH of at
nost S. When the pHis nofe°than 5, progression of

t he condensation reaction tends to be slow. and the

_ r%f 9 ?r% oqf a E@{I?ﬁ' n e‘fso R ?i' BQsédmb' olb@”@é{ttsob %ei(ght of the

t resent I nven I zal’l on

Cg%av ?Joﬁg&ga%él Raxad (BLS" O (HEGAMEE SbP trleAehfutdfon. of

nosi | oxane U

#c%%gﬁg f %anﬁgﬁgzl Fxglérpw \‘éah% e c%geﬁrsatﬁﬂfj ' | feactive

omt cont ent ncent ration

: %%:aﬁ%flhﬁb[{?)o ?ref\é}ﬁﬁl FR’F S IR ymdrgepﬁeferably 20 to 45°C.

yneri za onversion ratio i s, calculated “from

‘{V enSqHat tan \ME)eP ﬁ’r@aﬁé Z?Ig}fé} ¢RAMEEDeN &idlel PeacBons prevail

parts by i ght conmponents in emul sion) X

ﬁe?@%é Fe6OALAMvitIE %”Fa@fbtlr %:dtﬂ:;b of PO YrBIhFAidxRhe in a micell

sion) (parts by wei of solid” content other

4R RLEYEkd G Of Qﬁ?@égﬁ%%g}&efﬂathﬁ Bynveisih @ftio cannot be

cyclic organosi Herein, solid content

ARBEE | a1 Pthdr@h6FeS bécdiige m?OF@chm@@ gtichea®adtlale particles
solid content, when approxinafely 1 to 2 g of the

et B) hp@rolisid 2hfAdcdrsd g saash ioff cohden¥anii reactive
can and then heated and dried for 1 hour in an oven

dtigahd8ine | (M), e poreisens! thy emtiivion yf polfiorganosiloxane and
condensati on reactive organosilane (I), the

tirel e icoplolpmee rutean oy politorgaabsilgréne obtained therefrom
or ganosi | oxane when prepari ng pol yorganosil oxane (H)

waf be ddmerselgdaffettedl0 AbsoAlwhen divetoppenatiofe is too low, a
by- products such as scale particles can be inhibited.

16ngt heriodref timer iSunsfuiced oancodligrausll roheating, thus being
functional groups contained in condensation reactive :
unfavorable in view of productivity.

The reaction temperature of condensation reactive
organosilane (I) is preferably 30 to 95°C, more preferably 35 to 85°C.
When the temperature is lower than 30°C, progression of the
condensation reaction tends to be slow and the effect of improving

conversion ratio tends to be insufficient. Also, condensation reactive

‘organosilane (I) is preferably reacted under pH of at most 5. When the

pH is more than 5, progression of the condensation reaction tends to

"be slow and the effect of improving conversion ratio tends to be

insufficient.

In the present invention, polymerization conversion ratio
refers to the conversion ratio of cyclic organosiloxane used when
preparing polyorganosiloxane (H) to low volatile matter and is-

calculated from the solid content concentration when polymerizing.
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faer

organosi lane (1). 20 The graft copol ymer cont ai ni ng
pol yor ganosi | oxane obtained fromthe emnul sion of

pol yor ganosi | oxane of the present invention is

descri bed bel ow. The graft copol ymer cont ai ni ng

pol yor ganosi | oxane obt ai ned %% the present invention
i s conpounded in various the? plastic 25 resins and
thernosetting resins to provide a resin conposition

Beee! ssatifibany Mmagt go%%héﬁéﬁﬁ@n conveb§iod ahtio is calculated
copol r containing polyorganosil oxane of the - 36

RHRS B eh¥EBL: ON 1S obtained by polynmerizing, -

preferabl’y 5 to 70 parts by weight, nore preferably
10 to 50 parts by weight of a vinyl nononer, in the
presence of preferably 95 to 30 parts by weight, nore

Ml?ﬁﬁﬁﬁliﬁ/on 98nterdinRatios=by wei ght of
pol yor ganosi | oxane particles contained in 5 the

[epatsi BY @feifiol YOI Galneoinhpraaetsoihaienedldiyn) he (goHdeabntent
invention, so that the total anobunt beconmes 100 parts

dbhomitehtion VB Boliferiaftivnt edful pioiny o pass bexarizht of solid
particles is too small, the effect of properties of

dditteqit afthee apelny epclia®rganbsilexdme)] /a(pamshbpiweghbyf cyclic

pol yor ganosi | oxane (such as inpact absorbency, flane

srghandilorynefl0 wat er repel |l ency) are not exhibited.

When the anmount of the vinyl nonomer is too little,

favorabl e dispersability in the matrix resin nmay not

be obt ai ned. Exanples of the vinyl nononer are

Hewins isolidl daartyght conpotratiors ueferadosthe pnepariibn of remnant

a-met hyl styrene; methacrylic esters 15 such as net hyl

sidichawmtkat e wlethyapprstimetylyatle to22eghpf hideylemulsion when

met hacryl ate and butyl nethacrylate; acrylic esters .

prlymerizingtisyplacgdrid anepindmerit aenyaadd hgated and dried

acryl ate; cyanized vinyl compounds such as. )
f//lhsmlt in jan evgnnef ﬁé@?(}l ofintthig presgny ipeenfiem, by adding

et hyl ene . )
condensation reactive organosilane (I), the polymerization conversion

ratio of cyclic organosiloxane when preparing polyorganosiloxane (H)
can be improved 5 to 10 %. Also, development of by-products such as
scale particles can be inhibited. Furthermore, new functions can
imparted by the functional groups contained in condensation reacﬁve
organosilane (I).

The graft copolymer containing polyorganosiloxane obtained
from the emulsion of polyorganosiloxane of the present invention is
described below.

The graft copolymer containing polyorganosiloxane obtained
by the present invention is. compounded in various thermoplastic
resins and thermosetting resins to provide a resin composition
excellent in impact resistance.

The graft copolymer containing polyorganosiloxane of the
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and propyl ene; conjugated diol efins such as butadi ene,
i soprene and 20 chl oroprene; vinyl acetate; vinyl
chloride; allyl nethacrylate; triallyl isocyanurate
and et hyl ene di met hacryl ate. These may be used al one
or two or nore kinds can be used together. For graft
pol ymeri zati on, nornmal seed &Rul'sion polynerization
can be enployed and radi cal polynerization of the

RSBt daR6 e R P B e 16 5%?»%%@“?3?%@]@ ﬁfgﬁ@g Fgro parts
ﬁgveg}gﬁmg?gfpg«ggera%ﬂé% raﬁ%b!ﬁ;%%éa . onﬁg%loﬁ’k?mmef’
Enier oot bhpserkIst a5 iy g?){/ﬁ%‘félj%g{}nm‘e preferably
S S B R S RgFgb P AL b
r}ieﬁﬁ‘ﬂsfoqi gjo\ig&{% tsﬁl(é&ah%' 9&19 eh@]gégiﬁséﬁghﬁ%ntmn

yneri za IO as those bove can

ébe P e ean Ai§fal ﬁﬁ‘@ﬂe‘é H‘Eéé“glo’@ Urtd hlae When the

system t sarre re uci ng

SoitP e B ﬁﬂesﬁgxéﬁ@d afl_ﬁ@legn‘?émfooo‘csrﬁﬁﬁ rﬁﬂ:‘ Cdfect of
n P BETs

pol'yneri zati nitrator th 10 used 1s

| f 0 I bit
Srgfarad e Ditarle Shpbmie: e X0 o, et oy

?B?éé‘t% gﬂ&é}ﬁe {@uehPafd %nﬁyad"ee 'eﬂﬁbrb@ﬁéﬁd fRindO0Petardancy,

ts by weight of the vinyl” nononer that” is used.

Mﬁ?éi‘ E‘@ﬁeﬂé@éﬁﬂ afd AdieekBibicad. PWNERT R EIMBunt of the vinyl
initiator isT'ess than 0.005 part by weight, the

PRGN i 3b8 litgles | favorislendidgheesdiomitt Inefid ehLrdy resin may
tends to becone poor. Wien the anount is nore than 20

P& be dhtawedd@iht , heat generation when reacting is
| arge and preparation tends to becone difficult.

Al so, a cmﬁamﬁleans)ﬁelthagamylcwmdammsedaMearomatic alkenyl
necessary in

compounds such as styrene and o- rnethylstyrene, methacrylic esters
such as methyl methacrylate, ethyl methacrylate, 2-ethylhexyl
methacrylate and butyl methacrylate; acrylic esters such as methyl
acrylate, ethyl acrylate and butyl acrylate; cyanized vinyl compounds
such as acrylonitrile and methacrylonitrile; olefins such as ethylene

and propylene; conjugated diolefins such as butadiene, isoprene and

chloroprene; vinyl acetate; vinyl chloride; allyl methacrylate; triallyl

~isocyanurate and ethylene dimethacrylate. These may be used alone

or two or more kinds can be used together.

For graft polymerization, normal seed emulsion
polymerization can be employed and radical polymerization of the vinyl
monomer can be conducted in the emulsion of polyorganosiloxane
obtained by the present invention. The vinyl monomer can be

polymerized in one step or two or more steps.
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radi cal polynerization. The chain transfer can be any
chain transfer 20 agent that is usually used in

enmul sion polymerization and is not particularly
limted. Exanples of the chain transfer agent are

t - dodecyl ner capt an, n-octy[ngzcgptan,

n-tetradecyl nercaptan and n-hexyl nercaptan. 25 The
chain transfer agent is an optional conponent but the

armount W@d%ﬁ?%d}%ﬂﬁrf{aﬂcﬁp ¥ nOp kedrRrctRar b9 @]?é method of

wei ght based on O parts by weight of the viny
,hg WieBctiBR amment tRérhhfy- HcothBddink’ andlee’ radical
agent 1S less than 0.01 part by weight, the effect of

Bl At riddifort hiflatdansd &y aeptingaihoh bed &Pt gjdieth ansing a
wheén the anmobunt is nore“than 5 parts by weight, the

RGIBE laERhi @hd & Bob@eemea]HPNraed. producti on
efficiency tends to becone |low. 5 The reaction

tenper at g e Tl NMRIOlnRgizh Siopr ehitialry thi0 seéne radical
95C.  The graft copol ymer contai ni ng pol yorganosi | oxane

Sl aldteshtidyy iettid dromPehysedegetibed dsdvebeansies uyed. Also,
separating polynmers from the emul sion or the enul sion

mmh@erdiﬁﬁﬁnﬁsagénﬂ fisednirexteptedsd siyBesrho thiet bathd oeducing
separating the graft copol yner containing

adnteragattasid desitbied ablaeermirhbd wfedcoagul ati ng by

adding a netal salt such as cal cium chlori de,

magnesi urfledlaanbdetast] thegreltainpelyhatezation thigiator that is
| at ex, separating, washing with water, dehydrating and
wsed iy prefeeabht @X00Ats @0 phetspy ayeighy) npneeptedaraddn 0.01 to
be used. 15 Hereinafter, the present invention is

R gmrithduy iweight.aphrbgulariamebdrablanhP8std @t palts by weight
present invention is not limted thereto. Masurenent
kastd st slOG peadapbpsweightCofpdratvingl mranpmes feak is used.
conducted in the foll ow ng nanner.

When the amount of the radical polymerization initiator is less than

0.005 part by weight, the reaction rate is sloW and production
efficiency tends to become poor. When the amount is more than 20
parts by weight, heat generation when reacting is large and
preparation tends to become difficult.

Also, a chain transfer agent can be used when necessary in
radical polymerization. The chain transfer can be any chain transfer

agent that is usually used in emulsion polymerization and is not

particularly limited.

Examples of the chain transfer agent are
f—dodecylmercaptan, n-octylmercaptan, n-tetradecylmercaptan and
n-hexylmercaptan.

The chain transfer agent is an optional component but the
amount when used is preferably 0.01 to 5 parts by weight based on

100 parts by weight of the vinyl monomer. When the amount of the
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[ Pol ynmeri zation conversion ratio] 20 The anount of
solid content of the latex was found by drying for 1
hour in a hot-air dryer of 120C and then the

pol yneri zation conversion ratio was cal cul ated from
100 x anount of solid content/anount of nonomer (9% .

[ Vol une average particle si zé% 25 The vol une aver age
particle size of the seed polyner, polyorganosil oxane

L A3 S S L P DA BA B! S BBRLR B wing
e i e ST e 5 s
Tlfﬁ??ﬁ RS e Evﬁéﬂiﬁ‘é{%% E%bfﬁﬁfg’l‘f??fﬁgﬁ%ﬁ?%ég%g&w and
]%E%a (;Té(irll'e é_xﬁn%lt ?tgﬂ(?é%ﬁ? Fé‘gd test at 0Cin

Exagl es %ﬁzan%%%ggl Pg% g) Sﬁ%%%ngﬂ‘g% ar @J{%ilggnﬁ Eh: peferably

%Elégr%otet ardancy] Flane retardancy was eval uated by
test. 10 [Swellability] Wth respect to | atex

of the s |
M CROTRA %‘Péﬁrﬁpqo& égﬁﬁgﬁ:ﬁ?&ﬂ’%%ﬁ;ﬁr%ﬁgﬁﬂgﬂaﬂé’ obtained

%Eiltrﬁhfs\{g gﬁ?&‘i‘zﬂt X288 be used by separating pol mers from

otetrasiloxane) In an anount of

ﬂadrg@ﬁldlé??ﬁﬂ%k qhb)eli1diBe saedbarakyatls (ISW.1 Qe @&tambl)e of the

e same anmount of a 0.1 % by wei ght aqueous

BRekHbion ffr EmMaepdiatihiao Gy por%i{aﬁpn) cpplyfinged i foldtaining

% by wei ght |atex of the seed poly Then, the
ﬁbl&b?gﬁn&\ﬁﬁoﬁﬂé I£thd enethodoof c@z&g@&@xr@@ytd{thim himéwl salt

size “was neasured by M CROTRAC UPA.

such as calcium chloride, magnesium chloride and magnesium sulfate
to the latex, separating, washing with water, dehydrating and drying
the latex. Also, the spray drying method can be used.

Hereinafter, the present invention is described in detail by
means of Examples but the present invention is not limited thereto.
Measurement and tests in Examples and Comparative Examples were
conducted in the following manner.

[Polymerization conversion ratio]

The amount of solid content of the latex was found by
drying for 1 hour in a hot-air dryer of 120°C and then the
polymerization conversion ratio was calculated from 100 x amount of
solid content/amount of monomer (%).

[Volume average particle size]
The volume average particle size of the seed polymer,

polyorganosiloxane particles and the graft copolymer were measured in

a latex state. The volume average particle size (um) was measured by
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The swelling volune ratio was neasured fromthe
follow ng 20 equation. Swelling volune ratio (particle
size after swelling) / (particle size before
swelling)3-1 25 [Tg] The Tg of the seed pol yner. was
found by differential thermal analysis (DTA). - 40
EXAMPLES 1 to 3, 5 and 6 A f$%e=neck flask equi pped
with a stirrer, a reflux condenser, a nitrogen

thR St olied wRugls S UisQTRAC (PR aRarp by LEED &
A di

wf@%@gﬁ?ﬂ Q@f%ﬂ@ﬂﬁ%l‘?&%’# PG RTeR %f‘m%‘éf.ﬁ%{% e

1. A .m Xl ng, ' 0C
gk BBy, e emperature vas rarsed to S0

Then, 10 A e TE WHE Sl ARRRE Stk il 15 987 D-256
B R STLCIBE NP et onmamsc

. 3 :
P, O BRI OO BpIad R 0 B A 5¢ (0 28 and

(écfrﬁé%aﬁb@ @X&IHP%EQ Rad SQXsi‘H%"d& gt/ PfncHbasdiatihg a notch.

enedi am netetraacetate a .2 part by weight of

[ﬁéﬂrﬁgq&g}lcj&g{({ﬁl dehyde sul foxyl ate were added and
po

ynmerization'was conducted further for 1 hour.
Ther eaf t @fanf P@_té?éaﬁe!( W PBvARRBH N ULEPOVPRELS by
wei ght of the m xed sol ution of butyl acrylate and
[Skenapfitygonpounded in the ratio shown in Table 1 and
0.1 part "by wei ght of para-nment hane hydroperoxi de was

added conyithupeisact aeelatéxhsiutlse s28d 2pdiguier, Qarticle size was
post - pol yneri zati on was conducted and | atex of a seed

rﬁ@émlﬁﬁid (15 eMICROTIRACWARPADT & régliidT b taiedrebaveixigg and
particle size ' _

emulsifying organosiloxane (octamethylcyclotetrasiloxane) in an
amount of 50 times (by weight) of the seed polymer (solid content) and

the same amount of a 0.1 % by weight aqueous solution of Emar 2F

(Kao Corporation) was mixed in 5 % by weight latex of the seed polymer.

Then, the mixture was stirred for 1 hour at 23°C and the particle size
was measured by MICROTRAC UPA.

The swelling volume ratio was measured from the following

equation.

Swelling volume ratio =

(particle size after swelling)/(particle size before swelling)3-1

[Tg]

The Tg of the seed polymer was found by differentiall
thermal analysis (DTA). |
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and degree of swelling after synthesis was neasured
and the results are shown in Table 1. A five-neck
flask equi pped with a stirrer, a reflux condenser, 25
a nitrogen injecting nouth, a nononer addi ng nouth and
a thernoneter was charged with 2 parts by wei ght of
the seed polyner shown in"T4BI & 2. Then, a mixture
conprising the conmponents of 300 - 41 parts by weight
of deionized water, 0.5 part by weight (solid content)
of SDBS, 95 parts by wei ght of

oct anet hyl cycl ot et j 5 by wei ght of

mer capt opr opy! di ne%ﬂ&%?ﬁill;ﬁaﬁ%n%%m&) was stirred

for 5 m nytes._ Tt eelay I

ermul si on Hﬁngé?%g&%%%%e\%s ad%gﬁﬁg?{’oc};\? é%ﬁ%e%rg:{bnser’
he,: od : t.11by [ [ efon1tof d

é_[o%&@tﬂgggéoulﬁgé%ﬁl%t ?I?)(?}ug?’ d%ﬁé%?ﬁ%ﬁé%?enﬁﬁﬁggm C z;tgli dén 2

#as nididetk 204 st &?aﬁﬁ”ﬁ?f@%@begﬁﬁ% hivwdght @fGRGoHIART water

nitrogen current l'e stirring. After Stirring for 6

%ﬂxgif“ltr §?§Irurgl8godeﬁ?lﬂgﬂ%ﬂ%§u‘!‘f@§la‘€@OI@BBP #PbGmndrhBunt (solid

hours. Thereafter, pH was adjusted to

@b@te?l)q 0N Mydsiexi deated Mkivige théaiendPemtire was raised
conpleted to obtain |atex of pol yorganosil oxane.

RHisveauemnd Yvhén finee tee@erhhask ot oiepPrhith fduched 50°C, the
stirrer, a reflux condenser, a nitrogen injecting

AREES, ofa tHENDAEYE wEdli fepladdd Pithh nifidgant heltlmmetl®r parts by
was charged with 240 parts by wei ght of deionized

weigtt ehd flixedrdotutiynvwef bhityl aotyldte amidestyrenke tdmpounded
above pol yorganosil oxane particles and the

renplee atrdtie veisowai Sad TabkOCl untter Ondir qgat duyr r swtight  of
while stirring. Wien the tenperature reached 40C, 0.2
pard-nhyn thesirgh thyafropedoxicef srasladieledde 301 fonykes dater, 0.002
(SFS), 20 0.01 part by weight of disodium )
pattybe veslightiod deetoumaselfate (FaSTAY H260 d 00009 38 deyt wejight of
wei ght of ferrous sulfate were added. Then, a .
disodium ethylenediaminetetraacetate and 0.2 part by weight of

sodium formaldehyde sulfoxylate were added and _polymerization was

conducted further for 1 hour. Thereafter, a mixed solution containing

90 parts by weight of the mixed solution of butyl acrylate and styrene

compounded in the ratio shown in Table 1 and 0.1 part by weight of
para-menthane hydroperoxide was added continuously over 3 hours.

2 hours of post-polymerization was conducted and latex of a seed

_ﬁolymer (seed 1 to 5) was obtained. The volume average particle size

and degree of swelling after synthesis was measured and the results

are shown in Table 1.

A five-neck flask equipped with a stirrer, a reflux condenser,
a nitrogen injecting mouth, a monomer adding mouth and a
thermometer was charged with 2 parts by weight of the seed polymer

shown in Table 2. Then, a mixture comprising the components of 300
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m xture of 3 parts by weight of allyl nethacrylate
(ALMA) and 0.01 part by weight (solid content) of
curmene hydroperoxi de was added all at once and
stirring was continued for 1 hour at 40C. Thereafter,
a 25. mxture of 30 parts by weight of nethyl

met hacryl ate (MVA) and 0.06 “part by wei ght (SO|Id
content) of cunene hydr oper oxi de was added by

g q?yﬂg@ ﬁdglo?{g%% gméta%gbo dali E%P’a@é >g,rhrt ('gghﬁ'ratgﬁx}tent] of
ﬁ&%ﬁ% pf:tsl- ::%le? t Pg ﬁgﬁg@?g #rgi[o%gtr%,sflﬁxéiéfag%?% 3 parts
t | i
B %‘ﬁﬁ Ao E%Pf’@?ﬁé@lr&,%ﬁgﬁ%‘mgﬂgkgﬁp%g@t (PRI Stired
t"?vsz% LFRLEHE D skt By 4 R PRREL 3, PRt %ﬂd%ulsm
f%ftf% ?ﬁérs%ﬁ‘i@é O S R oo | axane
ra .
?Tarf | gﬁ?ﬁégﬁﬁlé’é@ﬁfb@’a}’%&é\%ﬁ?&%‘?35 AP gL (9, % aaqueous.
HREN B C Ao dleybbhonedion e a%fa/e WaYwdesdded and the
i g i

yorganos dXane gra t copol ymer were conpounded in

tteﬂg%? 9 %5# 9515;)9(253*&\61 80%CT@l?lld%r2111t1]—6@1?6h&"ré}5t0%11wst1rr1ng

ers tetrafl uoroet hyl'ene (Pol yfl

Xlﬁ\ex’sg(@i’r 1‘1’1 A dra8 | o FL At Bl the! ﬁﬂiﬂﬁiﬂe’ ﬁ’&s dddled t@r@S"C and

sta i zer refers to a nixture of

RROSPh I PUSsLYPE aMdrexfrdanipH Ajakaa 1&&3:6855666 5 by sodium
avail abl e from Asahi Denka Co., Ltd.) and a

W&rzﬁim&y&%@nﬁb%&q%méﬁowl c6Aipletithi t@bbbtdinontatex of
I'Cl Japan Co. . The obt ai ned conpound was nelted

gokg@mgbﬁmz?oc by a tw n-screw extruder (TEX
made by The Japan Steel Wrks, 20 Ltd.) to

prepare pRlibséGueltlgma Hieohtel I’fmisk)elquippﬁdswaﬁl mestirrer, a
of 1/8 inch for evaluating inpact resistance and

sfRot neonddénser, 16 mitdogkar injecting mouth, a monomer adding
mouth and a thermometer was charged with 240 parts by weight of
deionized water and 70 parts by weight (solid content) of the above
polyorganosiloxane particles and the temperature was raised to 40°C
under nitrogen current while stirring. When the temperature reached
40°C, 0.2 part by Weight-of sodium formaldehyde sulfoxylate (SFS},
0.01 part by weight of disodium ethylenediaminetetraacetate (EDTA)

and 0.0025 part by weight of ferrous sulfate were added. Then, a

- mixture of 3 parts by weight of allyl methacrylate (ALMA) and 0.01 part

by weight (solid content) of cumene hydroperoxide was added all at
once and stirring was continued for 1 hour at 40°C. Thereafter, a
mixture of 30 parts by weight of methyl methacrylate (MMA) and 0.06
part by weight (solid content) of cumene _hydfoperoxide was added by

dropping over 1.5 hours. After adding, stirring was continued for 1
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eval uating flame retardancy were prepared using
injection nolding nmachine FAS 100B nade by Fanuc Ltd.
wherein the cylinder tenperature was set to 280C

Eval uati on was conducted according 25 to the

eval uati on net hods descri bed above using the obtained
speci men. The results of inmp#ét-resistance and flame
retardancy of the nolded article are shomn in Tabl e

| h?%{%@mtaﬂag%éﬁ%s SRS gRRS il kS Maee particle

d|n g and eval uation were 5 conducted
?lﬁe h'l'rgpﬁlrt?gff 5as in Exanple 1, except that the

| Zifﬁofgéﬁﬁ%ﬁl&%@ HES PUTRR PR BB W ik Flbgrat the

ARA—{éﬁ/FCWﬁE B &%ﬁ@g oA Gndhdhng As by weight
1t G8H a

ron were conducte € sane manner "as 1 n

ﬁ&%&nﬂe \Agx&fegt 2‘53%@2 éltcﬁféoQ%e%BI BHS Lt Q680 8m WRblide was

s not a . ycar onat e resin.
esu 2. Al o
ﬁ@%g @ d& angoge ? elr?écg%eggléf?%l%}igcﬁff oﬁrt?%%gS%dgs C, the
%g%ha?éﬁ ﬁ’{'ﬁ( (Ar@sng&f%QlSQ&%det Héﬁgﬁré'g@cp(ﬁ%@%ﬁ@n dried to
ran I“on tenperature 5-15105
SHREAFO WL beSly%ké&n&@&aQ@@@r&‘%%%@y&fé@: 05
Thereafter, polycarbonate resin (Tarflon® FN 1900A,

available from Idemitsu Petrochemical Co., Ltd.) and the above powder

of polyorganosiloxane graft copolymer were compounded in the

composition shown in Table 2. The anti-dropping agent refers to

polytetrafluoroethylene (Polyflon FA-500, available from Daikin
Industries, Ltd.) and the stabilizer refers to a mixture of a
phosphorous-type antioxidant (Adeka Stub PEP36, available from
Asahi Denka Co., Ltd.) and a phenol-type antioxidant (Topanol CA,
available from ICI Japan Co., Ltd.}.

The obtained compound was melted and kneaded at 270°C
by a twin-screw extruder (TEX 4488, made by The Japan Steel Works,
Ltd.) to prepare pellets. From the obtained pellets, specimen of 1/8

inch for evaluating impact resistance and specimen of 1/16 inch for

‘evaluating flame retardancy were prepared using injection molding

machine FAS 100B made by Fanuc Ltd. wherein the cylinder
température was set to 280°C. Evaluation was conducted according
to the evaluation methods described above using the obtained
specimen. The results of impact resistance and flame retardancy of

the molded article are shown in Table 2.
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EXAMPLE 4
Synthesis, coagulation, thermal treatment, dehydration and
drying to obtain powder, compounding, molding and evaluation were
conducted in the same manner as in Example 1, except that the seed
polymer was not added. when polymerizing latex of polyorganosiloxane.

The results are shown in Table 2.

COMPARATIVE EXAMPLE 1
Compounding, molding and evaluation were conducted in
the same manner as in Example 1, except that the polyorganosiloxane
graft copolymer was not added in the polycarbonate resin. The results

are shown in Table 2.

TABLE 1
| Seed

1 2 3 4 S
Suitonate gy 24 16 16 6 6

Butyl acrylate (%) 100 100 80 100 O
Styrene (%) o 0 20 0 100
Glass transition temperature (°C}) 45 -45 -15 105 -45
Average particle size (um) 0.008 0.02 0.02 0.05 0.05

Swelling volume ratio (fimes) 20 15 12 1 0.5




N'" NC UcoU" "J, - 0Cdv - 45 J PREPARATI ON
EXAMPLE 1 A five-neck flask equipped with a stirrer, a
refl ux condenser, a nitrogen injecting nouth, a
nononer addi ng nouth and a thernoneter was charged
with 300 parts by weight of deionized water 5 and 8

pPa

dgd¥

tg

rts
C

b
y

ner.al

henzenesul fo
ur & s\ ra

y wei ght (soj

nat e (SDBS).

| id content) of s$odium
After

m Xi ng,
i sed tp 50CG and,after tthe

<
ap}

t he

'
frad)

k;,,;s

the i n%j @e of

t gmefr at ur e¥ &P ©he | iquid reached 50C
Then, 10 parjts

t heof|l agk was replaced with nitrogen.
byl wei ght of butyl|acrylate (BA), 3 parts by weight
of t;\ldodecyl mer captan to (tDM and (.01 part by weji ght
of| para; megy hydr o eroxgd added. 30_minut es
| ater, 0. 062 past “by gﬁtn..o ?rbous sul at e3 >
(ReSM. TH2O), 0.005| patd by=we pf di sodi um
etlhyl lenedi am netetrjpacetate and 0.2 |part by wei ght
sqdi um | for mal dehyde s f oxyl gt e ,werne added and
pal ynlEL%i zag on was, 15 eﬂqgu@tgj unitther for 1 bo@f
Ther efaf {1

butyl| acryl ate,

of

er = @ nPxed| soldut i oﬁ ®parts Wei ﬁhrt of
27 by wei ght of
t-/[dodecyl nercaptan | (tDM and 0.1 part by wei ght of
par a-ment hane h%droperoxi deg added cogtl nugug&y
ovier 3¢on|§$ Zohmjrs of post e ygeri zat fon Was =
of a se&d

cgnduct ed and | at ex ymer (SE--1) vvas
obtg’i ned. The

Q

o
—

M 9 Q w 9
oo N <+ >

Seed 3

100
0.3
0.6
Seed 2
MPDS
ALMA
MMA
0.23
20
45

TABLE 2

100
0.3
0.6
Seed 1
MPDS
ALMA
MMA
0.23
20
40
V-0

Time for complete combustion (sec)

Izod Strength (kJ/m?)
UL94V evaluation

Flame retardancy

Amount of flame retardant (part(s))

Anti-dropping agent (part(s))
Average particle size (um)

Stabilizer {part(s))
Amount of seed (part(s))

Polycarbonate (part(s))
Grafting agent

Flame retardant
Seed polymer
‘One-step graft
Second-step graft
Impact resistance’

Composition .
Properties
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20 polymerization ratio of the obtained |latex of the
seed polynmer was 92 % by weight and the vol une
average particle size was 0.04 m PREPARATI ON EXAVPLE
2 A five-neck flask equipped with a stirrer, a reflux
condenser, 25 a nitrogen injecting nouth, a nononer
addi ng nouth and a t her monetter ~was charged with 2
parts by weight (solid content) of the seed polyner

of Preparation aﬁtgﬁ@ﬁb%MmEq m xture - 46

conpri sing the conpone parts by wei ght of

dei oni zed . . i ah .
el 007 48 ool OeSIPRLI RS Rk 4 EombEniondencer
3 t i
L rogh, R L R e Ty e Pard™d 2
%M?ﬁ%)ete@ Was Sldideftwt @ 350”#)@1‘{% ¥ iéﬂ@%f i bRY%ed water
om)(rjn xlelr to prepare an emnul sion and teh enmul si on was
t he.; K. : b [ ;
%{sijglei dgcon?éﬁgcgpsg 1 ‘%ﬂéﬁaeéagﬁggol (llj(tﬂiag{lﬂt))f Y ¥p1 ORodium

%&@@Mh@ﬁ%‘?&h‘%ﬁ%ﬂ&@ QS@BB | WagterdgRQir) dtHd @emperature was
tenp to

rature was ral se OC under nit rogen current

{Mg'gé& B 505 N d Lt H1ee t%%zﬂéﬁéﬂa@ﬁré of e owig @acBRE 50°C,

m xture was cooled to C and left for 30 hours.

t-rgféeh?ﬁaé &3h tHRHf148R wek %P%&écp“@tﬁ mirogedl UMhen, 10 parts by

ydroxi de and pol yneri zati on was conpleted to obtain

walght &f bubfl XOHIAROMAR R R (SBylveighteof t-dodecylmercaptan
pol'yneri zation ratio of thé obtained | atex of

DIMCLadAN0) 1 Peatebynaceight Wrbyamehghtithantk tiyerupbrowide were
@S%er age pa?%?cl e si zg vvasb%. 28 m EXAI\/PLEg1 7pto 12
Adéde- mrknihasds eaterppedOd tpura by i weight afr &riroxs sulfate
condenser, a nitrogen injecting nouth, a nonomer
@$OE7HROY,h and.@05 20 tgwtrondher waseighar gecoini t hdB®dium
parts by weight (solid content) of the
ediyengdinnsinctxianacpmtei clres @bRaipmd iy Pregightt iofn sodium
Exanpl e 2 and

formaldehyde sulfoxylate were added and polymerization was

conducted further for 1 hour. Thereafter, a mixed solution of 90 parts

by weight of butyl acrylate, 27 parts by weight of t-dodecylmercaptan

(tDM) and 0.1 part by weight of para-menthane hydroperoxide was

" added continuously over 3 hours. 2 hours of post-polymerization was

conducted and latex of a seed polymer (SE-1) was obtained. The
polymerization ratio of the obtained latex of the seed polymer was 92 %

by weight and the volume average particle size was 0.04 um.

PREPARATION EXAMPLE 2
A five-neck flask equipped with a stirrer, a reflux condenser,
a nitrogen injecting moufh, a monomer adding mouth and a
thermometer was charged with 2 parts by weight (solid content) of the

seed polymer of Preparation Example 1 (SE-1). Then, a mixture
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‘the.ten'perature was raised to 40C under nitrogen
current while stirring. Wien the tenperature reached
40C, 0.39 part by weight of sodium fornmal dehyde

~sul foxylate (SFS), 0.004 part by weight of 25 disodi um

‘et hyl enedi am net et raacet at e %EDTA) and 0.001 part by
wei ght of ferrous sulfate we added. Then, 3 parts by
wei ght of allyl nethacrylate (ALMA) and RY-1 to 6

ARl R s e
A Db e cHORLAUR g Mot
SR 0 R b B B S B PR R v o
N R T e

v9£§ U R UEE 50%11?11&E§fét $600! IR by aTB%nE’@ﬂrﬂ}g@tr t& %‘réﬁﬁre an

rati o and vol unme average particle size of th

egﬂﬁg £ APLR e?ﬁuﬁs 3{1%3 GARRHYATE bt JrReSiow: flAsiabl e
e

sequent atex was diluted with deionized

wat er so Héilt@a aFNByS Weligh € MHIRN lcos@BRHNT @l 10N% aqueous
becones 15 %andbt henys p?aéri—tls%t}{/ vvé)l ghta(soll »ad

s%@ﬁh@ﬁt)opf dodecyIBeRgISMHESACUt hel Ofw&al cdddled  and  the
oride was added to obtain a coagul ated slurry.

t@fd}%rahﬁ?é Wis +8is838CGo BoeC aader rtetedl blitdertawhile stirring.
cool ed to 50C, dehydrated and then dried to obtain

M%ﬂﬁ1r1gx§ﬁ©kﬂ® Banesidto3@®, tHahiixtarotmaetodl&&td 25°C and
MPLES 13 to 18 Pol ycarbonate resin (product
18etMesr Bnihdefy.) The2Bafte:, pFeiwhs &djersted! so 6.6d by, sodium
pol yt etrafl uor oet hyl ene (Pol yfl on FA-500, avail able
Hyrcdroxid kandl nebighiédsatidkh d Wasascotmpleteti - tr oppiaig latex of
agent and 20 powder of pol yorganosil oxane graft

pudpot gamesilobxaaien ¢8RF ). EXEing | pelymerizaticn (18@idl of otlg) obtained
wer e conpounded in the conposition shown in Table

latex of polyorganosiloxane was 85 % by weight and the Volume

average particle size was 0.28 pm.

EXAMPLES 7 to 12

A five-neck flask equipped with a stirrer, a reflux condenser,
a nitrogen injecting mouth, a monomer adding mouth and a
thermometer was charged with 80 parts by weight (solid content) of the
polyorganosiloxane particles obtaihed in Preparatidn Example 2 and
the temperature was raised to 40°C under nitrogen current while
stirring. When the temperature reached 40°C, 0.39 part by weight of
sodium formaldehyde sulfoxylate (SFS), 0.004 part by weight of

disodium ethylenediaminetetraacetate (EDTA} and 0.001 part by

weight of ferrous sulfate were added. Then, 3 parts by weight of allyl

methacrylate (ALMA) and RY-1 to 6 shown in Table 3 in the amounts
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5. The obtai ned conpound was nelted and kneaded at

270C by a tw n-screw extruder (TEX 44SS, made by The
Japan Steel Wrks, 25 Ltd.) to prepare pellets. From
t he obtained pellets, specinmen of 1/20 inch for

eval uating flane retardancy and speci nen of 1/8 inch
for evaluating inpact resisttdnce were prepared usi ng
injection nmolding - 48 machi ne FAS 100B. nade by

EAYE I Sl 3, DL e SRELEMEC e e o
Syl watd %—F@é@‘g&aﬁ ?gﬁ%ﬁ#@g f@PQVR YT 90 4, S%I?réélﬂéegﬂter, 30

speclt imen. act resistance an

SRS o bG5S 1 Bl o
BISRATSBE AR S Table 4 37E) N0 ) Wre mined
BRSSPl by oo Sohoadcdhg i,
&@n‘iﬁg Qas continued for 3 hours to obtain latex of a graft copolymer.
The polymerization ratio and volume average particle size of the
obtained latex of a graft copolymer are shown in Table 4.

Subsequently, the latex was diluted with deionized water so
that the solid content concentration becomes 15 % and then 4 parts by
weight (solid content) of a 2.5 % aqueous solution of calcium chloride
was added to obtain a coagulated slurry. After heating to 95°C, the
coagulated slurry was cooled to 50°C, dehydrated and then dried to

obtain powder of polyorganosiloxane graft copolymer (SG-1 to 6).

EXAMPLES 13 to 18

Polycarbonate resin (product name: Panlite® L1225 WX,
Teijin Chemicals, Ltd.), polytetrafluoroethylene (Polyflon FA-500,
available from Daikin Industries, Ltd.) as the anti-dropping agent and
powder of polyorganosiloxane graft copolymer obtained in Examples 7
to 12 {8G-1 to 6) were compounded in the composition shown in Table
5.

The obtained compound was melted and kneaded at 270°C
by a twin-screw extruder (TEX 44SS, made by The Japan Steel Works,
Ltd.) to prepare pellets. From the obtained pellets, specimen of 1/20.

inch for evaluating flame retardancy and specimen of 1/8 inch for

evaluating impact resistance were prepared using injection molding
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machine FAS 100B made by Fanuc Ltd. wherein the cylinder
temperature was set to 280°C. Evaluation was condﬁi:ted according
to the evaluation methods described above using the obtained
specimen. The results of impact resistance and flame retardancy of

the molded article are shown in Table 5.

COMPARATIVE EXAMPLE 2
Compounding, molding and evaluation were conducted in
the same manner as in Example 13, except that the powder of
polyorganosiloxane graft copolymer was not added. The results are

shown in Table _5.
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-Subsequent

5 seed pol ymer of Preparatiqg Exanple 1 (SE--1). Then,
a mxture conprising the cgﬂ‘ponents of 300 parts by
wei ght of deionized water, 0.5 part by weight (solid
content) of sodi um dodecyl benzenesul fonate (SDBS), 98
parts by wei ght of octanethyl cyclotetrasil oxane (D4)
and 4, parnts,by weight of

nerca %opr opyl gi jmet hoxymet hyl si I jgpe gg % las
stirre b @inutes at 7000 rpmsby Sa I}ﬁm‘ﬂn xer |to

pr epat & ar emulsi on and the emu sijon was &dded gl | at
once to the flask. Then, 1 part [y |weight (solid
contept) qf @ 107 % aqueous sol ution of

dodecy!l berzogne;sul fonic acid was |added, and the -

W2 rai sed 't o'80C fhider| #ttridgen|coyrlent
ing. 15 After stirring flor 15 hours at| 80C,
e Wwas cooled to 25C and |left for B0 hagurs.
ly| &he tenperat ur e wasir aicgedgt 67406 under
nitrogen durfedt| while 'sti r e ng the I y::arg:ano§i lloxane
parti¢cles.| After| the tenperature rieached 40C, a

m xtute cgnpti sing the conponents 20 of 5 2 parts; by
wei ght of i opi ged water, 1 parftnhy -wei htv—*ofo
mer capt opr %} 1di et hoxyrre?qhy si'l p®e (“R/Prgl\/ﬁ’a ahtl 0. 005.

t enpeyr at ur|e=
whi l efstir|r
the m xtur
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enmul si d al | at once ah@ stTrrng gla
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wei ghtj f or mal dehyde sl foxyl atne é $FS) ,
0. 000¢ ei,ghty, di sqdi um, g
et hyl ¢ et raacet ate (EDTA? and OZOO?)JS part by
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m Xt un arts by wei ght of aIIyI l,_,mstra(:ry ate
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5 adjusted to 6.5 by sodi um hydr oxi de and

pol yneri zati on was conpleted to obtain | atex of

pol yor ganosi | oxane (SR-2). The polynerization ratio
and the vol unre average particle size of the obtained
| at ex of pol yorganosil oxane are shown in Table 6. 10
PREPARATI ON EXAMPLE 4 Latex of pol yor ganosi | oxane
(SR-3) was obtained by synthesizing in the sane

i 5 o o SRR RS e o

S .
octare it e Bt SR a%%@g?aﬁfth 15 5§ i gpndenser
4 Egﬁ'ogg{q o Hhie%éﬁ%:pwa i rfy %tﬁ%%f%a&ggatmoﬁth and a

At S RY ek glte }Q{rgle 'Pl' 3 eg%ﬂ?@[vpo?ﬂ%oﬂ?é@f}tof the

rrercaptoprop oxy thyI r DM5S) and

' |
B e o8 Sggianl) g o
&%%1& nZISQ t@:cxo\ffg Hpolpyo%fm P%Hé E)SrewéighQ &f défized water,

rganosi | oxane are shown in

ﬁrLG bﬁzp JHY EXAMBLE of 58dR¥MOfodecylbenzenesulfonate
orga xahe (SR-4) s obtained by 25

(ggjﬁéf%é'ﬂé&té g‘@;&%gc?@f HBinﬁét}%ﬂcy&olPé@QQﬂakaﬁé (D4) and 4

exce t he amount of

Q%‘Jéaﬁ OW 1 difmelenyishivpadiaeehdMnbylsilahat (MPrDMS)

sanme tinme as octanethyl cycl otetrasil oxane
&Q@)stirréé ﬂ&@ss MPAItES 470800 Pmabd 4 hentompoaens prepare an

the ermulsion that is added after cooling, |eaving and

Seaflsie 488 the emnMiba Wis welidek aldht cdwieotn des flaaker
3 parts by weight of

ner capt opriegy) di pathdxy metigiyt $dlihedPnVE] sarid 06 Gidgicous
part by 5 weight (solid content) sodium

seldety bexizedededlbsatenéSBS)ic Theid povgseraddedonand  the
ratio and the volunme average particle size of the
temperature was raised to 80°C under nitrogen current while stirring.
After stirring for 15 hours at 80°C, the mixture was cooled to 25°C and
left for 30 hours.

Subsequently, the temperature was raised to 40°C under
nitrogen current while stirring the polyorganosiloxane particles. After
the temperature reached 40°C, a mixture compri.sing the components
.of 5.2 parts by weight of deionized water, 1 part by weight of
mercaptopropyldimethoxymethylsilane (MPrDMS) and 0.005 part by
weight (solid content} of sodium dodecylbenzenesulfonate was stirred
for 30 minutes with a stirrer to prepare an emulsion. The prepared
emulsion was added all at once and stirring was continued for 5
minutes. Thereafter, 0.06 part by weight of sodium formaldehyde
sulfoxylate (SFS), 0.0006 part by weight disodium

ethylenediaminetetraacetate (EDTA} and 0.00015 part by weight of
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obt ai ned | at ex of pol yorganosil oxane are shown in
Tabl e 6. PREPARATI ON EXAMPLE 6 10 Latex of

pol yor ganosi | oxane (SR-5) was obtai ned by

synthesizing in the same nmanner as in Preparation
Exanpl e 3, except that the ggnunt of

nmer capt opr opyl di net hoxynet hy [ane (MPrDVMS) that is
added at the same time as octanethylcyclotetrasil oxane

féxggqlg é”@l 2 WRk %Ld@éd"\%jl? Hhepnd nﬁ&ﬁuﬁé‘%k‘ . MBS Y%keight of

er coo |ng, eavi ng an eating.” The
t
B R 1 Bat S aRaBF fsona! behent) of
Tl 7 t
tEWPgan 9({?;50 X gﬁrlc IReRRe @?WW&E addedatflX @t once.

SR-6) was obtai ned by

S%Yﬂiﬁ?%ééngohﬂn%% 81 E3 TRBOGE a5 40rdr ePBiatehfRr, pH was
except that the anpbunt of

a&gﬁsﬁﬂ oRs Oy bditet Beywmet hy %réféyﬁ&@ (AR DMy michidation  was

ded at the san€ tinme as octanethyl cycl otetrasil oxane

cb%lbzetws t8 PehisSnbylatek glf apslybheasesinonend s(SR-2)he  The
emil sion that is 25 added after cool i ng, |eaving and

epatRh 2%to Pahls thy welhahle efverdgé ophrgclevatizg ,of the
5 parts by wei ght of

oA el shiyethmosiRINNeshtasko¢MPrDVEbla6d 0. 025

part by - 55 ‘wel ght (solid content) sodium

dodecyl benzenesul fonate (SDBS). The polynerization

rati o and the vol une average particle size of the

obt ai ned | atex of RREPARNIION EXAMELE ¢ shown in

Table 6. 5 EXAMPLES 19 to 23 A five-neck flask

equi pped Lsitth aofst polyargaaosidbkame c(BReBEeryas a obtained by
nitrogen injecting nouth, a nononer adding nouth and a
syl h aizivig in ve sinlﬂ]egarmn/mamaﬁ’ dnpBraparpyione Egampleoi gxcept
content) of polyorganosil oxane particles shown in

thabl the7 aamdutheok emma@ttqpmpyldlmethoxymethylsﬂane (MPrDMS)

that is added at the same time as octamethylcyclotetrasiloxane (D4)
was 3 parts by weight and the components of the emulsion that is
added after cooling, leaving and heating was 10.5 parts by weight of
deionized water, 2 parts by weight of

mercaptopropyldimethoxymethylsilane (MPrDMS) and 0.01 part by

- weight (solid content) sodium dodecylbenzenesulfonate (SDBS). The

polymerization ratio and the volume average particle size of the

obtained latex of polyorganosiloxane are shown in Table 6.

PREPARATION EXAMPLE 5
Latex of polyorganosiloxane (SR-4) was obtained by
synthesizing in the same manner as in Preparation Example 3, except
that the amount of mercaptopropyldimethoxymethylsilane (MPrDMS)

that is added at the same time as octamethylcyclotetrasiloxane (D4)
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~to was raised to 40C under nitrogen current while

stirring. Wien the tenperature reached 40C, 0.39 part
by wei ght of sodium fornal dehyde sul foxyl ate (SFS),
0.004 part by weight of disodium

et hyl enedi am netetraacetate (EDTA) and 0.001 part by
wei ght of ferrous sulfate” fe-added. Then, a nixture
of 3 parts by weight of 15 allyl nethacryl ate (ALMA)

308, S5 Dl o, G g L e
adddd ey %‘?&éﬁg,ggér#gﬁg 4.0 He%t?ﬁ'% was :hh(%;l? PAReBl I Weight of

a mxture by wei g

| at e ) and Q.23 payt+by weight of ight of
%@%@énehyd‘&%ﬁ OXi deg( RY- Z?awa% addedyby dr opprng

WetarBpyaiian oo SppIty s 0015 pan by
xggilg?ﬂty iq -EBﬁt@?&dt)yg@diiLﬁﬁ_t 188 dAbEAzENk S AYPBE)e The

Icle size o he obtained ["atex of a graft
;F&?ﬁ{éi‘i@a[ti&ﬁerﬁgv‘@nﬂn thtaklurhe SHRsageephiricld heze of the
a

ex was diluted wth dei oni zed water so 25 that the

St fle @ QRERNGS ga?gggaﬂ@éﬂ&mrﬁ?amm% % Tatlé ben 4

parts by.weigh id content) of a 2.5 % aqueous
solution of ‘calciumchloride was added to obtain a
coagul ated slurry. After heating to 95C, the - 56

coagul ated sl urry PREPARFAEIDON EXAMPIdeIdydr at ed and
then dried to obtain powder of polyorganosil oxane

graft copoateser of SGolydrgahbkilokXAPLER-Z4 twa®8 dbtained by
Pol ycar bonate resin (product nane: Panlite(r) L1225
the$edingrinCliensaates mdtne) aspal Prepaaftion Exehpleefe except

Pol yfl on FA-500, available from Daikin Industries,

tHat. Yh@sambersnsf 1denpmtogrepggdimetoxpmetieyisiiane (MPrDMS)

pol yor ganosi | oxane graft copol yner obtained in

theanjs esldbdl at th23sA86G Time 4dd)ootermetbylnyslotgthdiloxane (D4)

conposition shown in 10 Table 8. ]

was 5 parts by weight and the emulsion was not added after cooling,

leaving and heating. The polymerization ratio and the volume average

particle size of the obtained latex of polyorganosiloxane are shown in

Table 6.

PREPARATION EXAMPLE 7

Latex of polyorganosiloxane (SR-6) was obtained by
synthesizing in the same manner as in Preparation Example 3, except
that the amount of mercaptopropyldimethoxymethylsilane (MPrDMS)
that is added at the same time as octamethylcyclotetrasiloxane (D4)
was O parts by weight and the components of the emulsion that is
added after cooling, leaving and heating was 26.2 parts by Weight of
deionized | water, 5 parts by Weight : of

mercaptopropyldimethoxymethylsilane (MPrDMS) and 0.025 part by
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The obtai ned conpound was nelted and kneaded at 270C
by a tw n-screw extruder (TEX 44SS, nade by The Japan
Steel Works, Ltd.) to prepare pellets. Fromthe
obt ai ned pellets, specinen of 1/20 inch for
evaluating flame retardancy and specimen of 1/8 inch
for 15 eval uating i npact res?3tance were prepared

usi ng |nject|on nol di ng nachi ne FAS 1OOB made by

th’:%ggg ﬂ%vﬁ?ﬁéﬁ%itg rﬁtﬁg%}é L:;Lo&ffz g&é accor edt%[agg The
gl °dﬁ?ﬁ§3%%b§§1@%%¥%#§%§%cég Ge; AL r the
st pdlo bl Ban e Shwas %n'gjp‘%?d ' ng

fand eval uati on were conducted in the sane manner as
in Exanpl e' 24, except that the powder of 25

pol yor ganosi | oxane gEe}g;M:fq s not added. The.
results are shown in ylrge It NOONON

00 N co 4 B0 £ NnQQk éhulpped w1th a stlrrer, a reflux condenser,

a nitrogen injecting mouth, a monomer adding mouth and a
thermometer was charged with 70 parts by weight (solid content) of
polyorganosiloxane particles shown in Table 7 and the temperature
was raised to 40°C under nitrogen current while stirring. When the
temperature reached 40°C, 0.39 part by weight of sodium
formaldehyde sulfoxylate (SFS), 0.004 part by weight of disodium
ethylenediaminetetraacetate (EDTA) and 0.001 part by weight of
ferrous sulfate were added. Then, a mixture of 3 parts by weight of
allyl methacrylate (ALMA} and 0.11 part by weight (solid content} of
p-menthane hydroperoxide (RY-2) was added all at once and stirring
was continued for 1 hour at 40°C. Thereafter, a mixture of 30 parts
by weight of methyl methacrylate (MMA) and 0.23 part by weight of
p-menthanehydroperoxide (RY-2) was added by dropping over 1.5
hours. After adding, stirring was continued for 3 hours to obtain latex
of a graft copolymer. The polymerization ratio and volume average
particle size of the obtained latex of a graft copolymer are shown in
Table 7.

Subsequently, the latex was diluted with deionized water so
that the solid content concentration becomes 15 % and then 4 parts by
weight (solid content) of a 2.5 % aqueous solution of calcium chloride

was added to obtain a coagulafed slurry. After heating to 95°C, the
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coagulated slurry was cooled to 50°C, dehydrated and then dried to

obtain powder of polyorganosilokane graft copolymer (SG-7 to 11).

EXAMPLES 24 to 28

Polycarbonate resin (product name: Panlite® L1225 WX,
Teijin Chemicals, Ltd.), polytetrafluoroethylene (Polyflon FA-500,
available from Daikin Industries, Ltd.) as the anti-dropping agent and
powder of polyorganosiloxane graft copolymer obtained in Examples 19
to 28 (SG-7 to 11) were compounded in the composition shown in
Table 8.

The obtained compound was melted and kneaded at 270°C
by a twin-screw extruder (TEX 44SS, made by The Japan Steel Works,
Ltd.) to prepare pellets. From the obtained pellets, specimen of 1/20
inch for evaluating flame retardancy and specimen of 1/8 inch for
evaluating impact resistance were prepared using injection molding
machine FAS 100B made by Fanuc Ltd. wherein the cylinder
temperature was set to 280°C. Evaluation was conducted according
to the evaluation methods described above using the obtained
specimen. The results of impact resistance and flame retardancy of

the molded article are shown in Table 8.

COMPARATIVE EXAMPLE 3
Compounding, molding and evaluation were conducted in

the same manner as in Example 24, except that the powder of

- polyorganosiloxane graft copolymer was not added. The results are

shown in Table 8.
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60 PREPARATI ON EXAMPLE 8 A mi xture conprising 300
parts by wei ght of deionized water, 0.5 part by

wei ght (solid content) of a 5 % aqueous sol ution of
sodi um dodecyl benzenesul fonate and 100 parts by wei ght
of 5 octanethyl cycl otetrasil@kane was stirred for 5

m nutes at 7000 rpm by a honom xer to prepare a

s added i at QR ABRTIBRERAPLF: So equi pped

:Mnjt gct ian \ %@re?chﬁ%@%o}gﬁﬁé&%ﬁpﬁi tg\{?%i{] of deionized
RSB e, 10 R R bR S A o o
ST SRR 0B Aoty Ol of
octamethylcyclotetrasiloxane was stirred for 5 minutes at 7000 rpm by
a homomixer to prepare a primary emulsion of polyorganosiloxane.
The emulsion was added all at once to a five-neck flask equipped with
a stirrer, a reflux condenser, a nitrogen injecting mouth, a monomer
adding mouth and a thermometer. ‘

Then, 1 part by weight (solid content) of a 10 % aqueous
solution of dodecyibenzenesulfonic acid was added and the
temperature was raised to 80°C under nitrogen current while stirring
the system. When the temperature reached 80°C, stirring was
continued for 6 hours at 80°C and then the mixture was cooled to 25°C
and left for 20 hours. The polymerization conversion ratio of cyclic

organosiloxane was 83 %. The pH of the emulsion was approximately

2.

PREPARATION EXAMPLE 9
A mixture comprising components of 300 parts by weight of
deionized water, 0.5 part bjr weight (solid content) of a 5 % aqueous
solution of sodium dodecylbenzenesulfonate, 100 parts by weight of

octamethylcyclotetrasiloxane and 5 parts by  weight = of

-mercaptopropyldimethoxymethylsilane was stirred for 5 minutes at

7000 rpm by a homomixer to prepare the primary emulsion of
polyorganosiloxane. The emulsion was added all at once to a five-neck’

flask equipped with a stirrer, a reflux condenser, a nitrogen injecting
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the system Wen the tenperature reached 80C, stirring
was continued for 6 hours at 80C and then the m xture
was cooled to 25C 15 and left for 20 hours. The

pol ymeri zation conversion ratio of cyclic

or ganosi | oxane was 83 % The pH of the enul sion was
approxi mately 2. PREPARATI ONOEXAMPLE 9 20 A mixture

~conprising conponents of 300 parts by weight of

S, At ol b L b ) o

dodecylb ene ulfo

' oct arret hy Q?F Wé%t Ea” %’é} t)by%&ll&% gaueous

t°pr°l"éo%%ﬁbh°x Bedordiomac] el cadfied pda he
%aep%% T Fi B RIT AR ne@éfﬂ‘@??aﬁ‘?s%ﬁ?%%ﬂ%%ﬁfﬂng
t nJ %}?St%é’l rr e‘%]he% ﬁ‘Lé uﬁ%rﬁnﬁ&d&eﬁﬁ?gagggcﬂé&r gged atn"rmg was

hout'h an
AR D Pl A S o
Jadle‘ﬁ@ $oARLH 2. tﬁ%e\l\;?% 'i:f?m"‘@%n'&@fﬁ@ﬂ F&i808F cyclic
¥ Sgen curr ent iTring the system

y%%t | nuegrafl Wégtgg % e'?ﬁgg%{%hes&ﬂﬁl [¥h Vs a}éproxmlately

hours at and then t e m xtur
sooled to 25C and left for 20 hours. The
pol yneri zation conversion ratio of cyclic
or ganosi | oxane was 85 % The pH of the enul sion was
approximately 2. 10 EXAMPLE 29 To the emnul sion of

pol yor ganosi | oxane obt aipgdnMpLERI@®par ati on Exanpl e 8,
partially hydrol yzed condensate of

To the emulsion of polyorganosiloxane obtained in
Preparation Example 8, partially hydrolyzed condensate of
tetramethoxysilane (product name: Methyl silicate 51, available from‘
Tama Chemicals Co., Ltd.) was added in an amount equivalent to 5
parts by weight based on 100 parts by weight of the
octamethylcyclotetrasiloxane that was used énd reaction was
conducted for 3 hours at 60°C. The pH when reacting was 2. After
the reaction was finished, pH was adjusted to 6.9 by sodium hydrogen
carbonate. The temperature of the emulsion of polyorganosiloxane
when adding Methyl silicate 51 was 25°C.

1 g of the emulsion of polyorganosiloxane obtained in this -

way was placed in an ointment can and heated for 1 hour in an oven of

130°C. The solid content concentration was calculated and the

polymerization conversion ratio was calculated therefrom. Evaluation

of polymerization conversion ratio and scale amount are shown in

- Table 9.
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t et ramet hoxysi |l ane (product nane: Methyl silicate 51,
avai l able from 15 Tama Chem cals Co., Ltd.) was added
in an anpunt equivalent to 5 parts by weight based on
100 parts by weight of the

oct anmet hyl cycl ot etrasi | oxane that was used and
reaction was conducted for & hours at 60C. The pH

- when reacting was 2. After the reaction was finished,

pPH was adjusted to 6.9 by sodi um hydrogen 20
carbonate. The tenperature of the emul sion of

pol yor ganosi | oxane when addi ng Methyl silicate 51 was
25C. 1 g of the emulsion of polyorganosil oxane

Chtalned un 1S veY VR flredpn e 0 it con

content SEICERL SIS BT LR AR obainea i
P AL S8 0T ORI £ SR 52 80
GRS BB ST SER apeteBenBALP G Geigh of
o EER RSB OAS NER O B STttt pours
o SHIFER L FLAL i cghboranent pake R RC ancisnc
i, 1 ot IRGREL G0 0 Shahed il saiponcse. The
WERELA S0l S AL T oo B aniing

1&fra POl R IRRRSh @ obt ai ned in this way was placed
in an ointnent can and heated for 1 hour in an oven of

130C. The s0bf thé ¥haNiIoAOSL pblyorbhAbsieganélsbiadhed in this
and the 15 pol ynmeri zati on conversion rati o was

wed} Glsabiededliar &t lodmtmEnalcaal 468 heated for 1 hour in an oven of

130°C. The solid content concentration was calculated and the
polymerization conversion ratio was calculated therefrom. Evaluation
of polymerization conversion ratio and scale amount are shown in

Table 9.

EXAMPLE 31

To the emulsion of polyorganosiloxane obtained in

Preparation Example 8, diphenyldimethoxysilane was added in an

amount equivalent to 3 parts by weight based on 100 parts by weight
of the octamethylcyclotetrasiloxane that was used and reacted for 3
hours at 80°C. The pH when reacting was 2. After the reaction was
finished, the pH was adjusted to 6.9 by sodium hydrogen carbonate.
The temperature of the emulsion of polyorganosiloxane when adding

diphenyldimethoxysilane was 25°C. Evaluation of polymerization
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of polymerization conversion ratio and scal e anount
are shown in Table 9. EXAMPLE 31 20 To the enul sion
of pol yorganosi | oxane obtained in Preparation Exanple
8, di phenyl di met hoxysi |l ane was added in an anount

equi valent to 3 parts by weight based on 100 parts by
wei ght of the octanethyl cyctotetrasil oxane that was
used and reacted for 3 hours at 80C. The pH when

Is [ . 1Eighi shed,
PRRELPA A And oiyfb ShIBghERSL sEbud P
carbonate. The tenperature of the emul sion of
pol yor ganosi | oxane when addi ng

di phenyl di net hoxysi | ane g\ g 3Bval uati on of
pol yneri zation - 63 conversion ratio and scal e anount

are showyg n thabl gnlysfefAME ﬁ@lg%%géﬁ@sm Orbtﬁﬁlined in

pol yor ganosi | oxane obtained in F epar ati on Exanpl e

FrepHBA GARBRARIDIE LS| ARTBAKMIroRPR Bt RGERAIdTE walk added in

anobunt equival ént to 5 parts by wei ght based on 100

fldriiolnt dhiFhle tb NS ©&ktaMBY Mk Pbgbdash! 08eNparts b
t hat %as u%%%l aned react elg foryS hggu}fds at 60C. The gH d

WéigAt Fatld BetavastiylchelotstrhbRokeaétthan wussudédiasitbdeacted
the pH was adjusted to 6.9 by sodi um hydrogen 1o

feasbasate at BEC.enPee ¥ Eheh rehetiApulvasdn OAfter the reaction
pol yor ganosi | oxane when addi ng

weed capishdypther ipket ey sidjastedvato 26@ By g sollivthe hydrogen
ermul si on of pol yorganosil oxane obtained in this way
cagbophesedThe anm@ierhtord of atheardnhbdbdadof grolfotgarosiloxane

an oven of 130C. The solid content concentration was
wiadre aldaling merkbdagte ptSpyltiymethioxgisilane coay &38Con rati o

was cal cul ated therefrom Evaluation of _ ] )
pol yrer i Zagi ofi tbemmudsion ofpolyagdnesidbaaansoeivtained in this
shown in Table 9. .
way was placed in an ointment can and heated for 1 hour in an oven of
130°C. The solid content concentration was calculated and the
polymerization conversion ratié was calculated therefrom. Evaluation
of polymerization conversion ratio and scale amount are shown in

Table 9.

EXAMPLE 33
To the emulsion of polyorganosiloxane obtained in

Preparation Example 9, partially hydrolyzed condensate of

- tetramethoxysilane (product name: Methyl silicate 51, available from

Tama Chemicals Co., Ltd.) was added in an amount equivalent to 5

parts by weight based on 100 parts by weight of the

'octamethylcyclotetrasiloxane that was used and reacted for 3 hours at

60°C. The pH when reacting was 2. After the reaction was finished,

the pH was adjusted to 6.9 by sodium hydrogen carbonate. - The
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EXAMPLE 33 20 To the enul sion of pol yorganosil oxane
obtained in Preparation Exanple 9, partially

hydrol yzed condensate of tetranethoxysilane (product
nane: Methyl silicate 51, available from Tama
Chemcals Co., Ltd.) was added in an anount equi val ent
to 5 parts by weight based %h 100 parts by wei ght of
the 25 octanet hyl cycl otetrasil oxane that was used and

i R e T
g? ?by sodi um hydr ogen’ carbonate. The - 64

he enul si on of pol yorganosil oxane when

addi ng th g.\/,!)f 5L | il Gon LoMBB AR Eanbslofint 1t *k?otained in this

emul sion o polyorgan03| ne

Y A s
lvvas cal Eﬁfeaf&g 4 h@on Ay B 'céflttfaocibﬁ o%?)r a0 a@H Oand the

her e Fom uat1 on

oy RF It BOn FONER To00 BB QR REE iR HAluation
O{Pg#rlg’g?%ggyy X%ﬁv&%ﬁ%‘agﬁﬁlé &' §RALaLLANEX 3R] 8h8wn in

ane was In an anmount  equi val ent

r[ta}(g,légparts by wei ght based on 100 parts by wei ght of

oct amet hyl cycl otetrasi | oxane that was used and
reacted for 3 hours at 15 80C. The pH when reacting
was 2. After the reaction was finished, the pH was
adjusted to 6.9 by sodi mrRAMIIFE] car bonate. The
tenperature of the emul sion of pol yorganosil oxane when
addi ng  tef r gk hoxysilkiane WS dﬁ&?or%a@osiﬂoﬁdma erobtaimed in
of pol yorganosi | oxane obt ai ne
Preparation Example 9, tetraethoxysilane was added in an amount

sHicefe

equivalent to 5 parts by weight based on 100 parts by weight of the
octamethylcyclofetrasiloxane that was used and reacted for 3 hours at
80°C. The pH when reactirig was 2. After the reaction was finished,
fhe pH was adjusted to 6.9 by sodium hydrogen carbonate. The
temperature of the emulsion of polyorganosiloxane when adding
tetraethoxysilane was 25°C.

1. g of the emulsion of polyorganosiloxane obtained in this
way was placed in an ointment can and heated for 1 hour in an oven of
130°C. The solid content concentration was calculated and the
polymerization conversion ratio was calculated therefrom. Evaluation
of polymerization conversion ratio and scale amount are shown in

Table 9.

EXAMPLE 35

To the emulsion of polyorganosiloxane obtained in
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20 way was placed in an ointnment can and heated for 1
hour .in an oven of 130C. The solid content
concentration was cal cul ated and the polynerization
conversion ratio was cal cul ated therefrom Eval uation
of polymerization conversion_ratio and scal e anount
are shown in Table 9. 25 EXBYPLE 35 To the emul sion
of pol yorganosi | oxane obtained in - 65 Preparation

SR, BPLEPS) BLLENR s g n o
a?ﬂfahit%dﬁhgﬂétnt B IBQPcsgl‘}# gﬁgﬁi( hXelob S LIGS iﬂa_‘%r?r.‘]sg%grl_lweight

at was” use react e hours at 80C.

7 ' : e | S
el Iﬁ?&fﬂéﬁﬁygﬁ%}&etﬂéﬁkaﬁq tHhEARA LIRS and reacted for 3

finis t he was adj usted to 6.9 by sodium

Hndkogemsar bopad $H wWiéh LRAREhat WhE Pf After epel ®a@fion was
of pol yorganosi | oxane when addi fg

fehisheny iRt PRxweis! adR1RE #P 6.9 Ihd selitihe hedbsé® t@bonate.
pol yor ganosi | oxane obtained in this way was placed in

e Gept FufBf atfl‘ﬁ: BaakRoh O ﬁo@@@%ahﬁsi%k@y@Wﬁén adding
10 130C. The solid content concenfrafion was

diphenlyaheth enghildie wekyZ®I@ zati on conversion ratio was.
cal culated therefrom Evaluation of polynerization

conversi an Mgr af ithe adteldsiahe of PG regai® silbguneci shtalabdiein this
9. 15 EXAMPLE 36 To the enul sion of pol yorganosil oxane

vady avaeglddedPrepardhternb@iphadoheated for 1 hour in an oven of
mer capt opr opyl tri met hoxysi | ane was added in an anount
1S0ral efthe t solhd pachserly ouicghittathars edrasn cBiOulpded s almyl the
wei ght of the octanethyl cycl otetrasil oxane that was
prdpcherimh ticancoase2iofhiaratd oy sallétd tHamefpiinwhd@valuation
reacting was 2. After the reaction

of polymerization conversion ratio and scale amount are shown in

Table 9.

EXAMPLE 36

To the emulsion of polyorganosiloxane obtained in
Preparatidn Example 9, mercaptopropylti‘imethoxysiian_e was added in
an amount equivalent to 5 parts by weight based on 100 parts by
weight of the 6ctamethylcyclotetrasiloxane that was used and reacted
for 3 hours at 60°C. The pH when reacting was 2. After the reaction
was finished, the pH was adjusted to 6.9 by sodium hydrogen
carbonate.

1 g of the emulsion of polyorganosiloxane obtained in this
way was placed in an ointment can and heated for 1 hour in an oven of
130°C. The solid content concentration was calculated and the
polymerizati-on. conversion ratio was calculated therefrom. Evaluation

of polymerization conversion ratio and scale amount are shown in
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was finished, the pH was adjusted to 6.9 by sodi um
hydrogen carbonate. 1 g of the emulsion of
pol yor ganosi | oxane. obtained in this way was placed
in an oi ntnment can and heated for 1 hour in an oven of
25 130C. The solid content concentration was
cal cul ated and the polyneri@@ation conversion ratio
was cal cul ated therefrom Evaluation of
,ﬁﬂgynerlzation conversion ratio and scal e anount are
@Pin - 66 Table 9. COVPARATI VE EXAVPLE 4 5 A
m xture conprising 300 parts by wei ght of deionized
water, 0.5 part by weight (solid content) of a 5 %
aqueous sol ution of sodi um dodecyl benzenesul f onat e,
100 parts by weight of octanethylcyclotetrasil oxane

st o AR A v

L{0) vad ST RS BHSAgRL BRriRot (rEBy §f delonized
o{[%gnld( g - lgg( gﬁ ﬁ}ﬂa&iﬁ#gﬁﬁuﬁg | gg 44 da%FFouP solutlon of
BBt s ofio H§8§ t{epgggﬁsﬁﬁoggggng thoa aﬁa&ger b rsufeagm of
SIIOTE D ARYPSIE 5 I B! B et
lg}g(%% e?éa u%%%%%‘é Qnéfc t«?t‘fhg%%ﬂéﬁggﬂgﬂe OHllh%t name: Methyl

re was rai sed nitrogen current

MLL g %lgbﬂg%)lé RomYPAER chasnchie e”ﬂ%&ﬂtd%@ stirred for 5

reac Irring was continued for 6 hours at

1?1 E?@BOtﬁ%ﬁn%Xh%&nWﬁ%XEPQb%ﬁ‘e Qré ngﬁ@rsx efrﬁﬂblon of

ours Xxture was neutra |zed

@?E%{béﬁﬁﬂ%@i@t er i agidH kn%saé&b&'iﬂleﬁt boce. t% a -ﬁh@ neck
rization conversion ratio of cyclic
A S8ROBIPPEARGItNES fHrr¥r, a reflux condenser, a nitrogen mJectmg
mouth, a monomer adding mouth and a thermometer.
Then, 1 part by weight (solid content) of a 10 % aqueous
solution of dodecylbenzenesulfonic acid was added and the
temperature was raised to 80°C under nitrogen current while stirring

the system. When the temperature reached 80°C, stirring was

continued for 6 hours at 80°C and then the mixture was cooled to 25°C

and left for 20 hours. The mixture was neutralized by sodium

hydrogen carbonate and the pH was adjusted to 6.8. - The
polymerization conversion ratio of cyclic organosiloxane was 87 %.

1 g of the emulsion of polyorganosiloxane obtained in this
way was placed in an ointment can and heated for 1 hour in an oven of
130°C. The solid centent concentration was calculated and the
polymerization conversion ratio was calculated therefrom. Evaluation

of polymerization conversion ratio and scale amount are shown in
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1 g of the emul sion of pol yorganosil oxane obtained in
this way was placed in an oi ntnent can and heated for
1 hour in an oven of 25 130C. The solid content
concentration was cal cul ated and the pol yneri zati on
conversion ratio was calcul ated therefrom Evaluation
of polynerization conversion®fatio and scal e anount
are shown in. - 67 Table 9. A large nunber of scale

T3he Fo B R OB baoa Sal gl ssibPe ViUl Dottom

TABLE 9 .Pol ynerization, . conversjon tio of enulsi

R 0T S EAPCE TR St bR Ratosoh! (ieageaeri2tich Wssel.
organosi l ane (1) Polynerization conversion ratio of

emul si on Scal e anbunt according to the present

i nventi on Ex. 298390Snal | Ex. 308391Smal |
anmount Ex. 318392None Ex. Smal | anpunt EX.

338591 Smal Polymenizalion. 348592 EX.
358592NonecEWerSEB5sasauif| anpy) %fﬁffﬁ%gﬁo

emulsion before of emulsion Scale amount

reaction with : :
. . according to the
condensation reactive present invention

organosilane ()

Ex. 29 83 : 90 Small amount
Ex. 30 83 | 91 Small amount
Ex. 31 83 92 None

Ex. 32 83 89 Small amount
Ex. 33 85 91 Small amount
Ex. 34 85 92 Small amount
Ex. 35 85 92 None

Ex. 36 85 89 Small amount
gom. Ex. 87 - Large amount

The above results clearly indicate that according to the
present invention, polymerization conversion ratio can be improved

and deveiopment of scale particles can be inhibited.

EXAMPLE 37
A five-neck flask equipp_ed with a stirrer, a reflux condenser,
a nitrogen injecting mouth, a monomer adding mouth and a
thermometer was charged with the emulsion of polyorganosiloxane .
obtained in Example 30 in an amount of 70 parts by weight (solid

cbntent) of polyorganosiloxane particles and 240 parts by weight of
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Com Ex. 87Large anount 4 5 10 The above results clearly
i ndicate that according to the present invention,

pol ymeri zation conversion ratio can be inproved and
devel opnent of scale particles can be inhibited.
EXAMPLE 37 A five-neck flask equi pped with a stirrer,
a reflux condenser, a nitrogéf rnjecting nouth, a
nonomer addi ng nmouth and a thernoneter was charged

A S LAReRLR JPRIE SRt A0S DB Hpiflson o
R R
t t i
et S RE Dbl L el o fempsEatre

eRer 8016 BE0 Y B bl ped R T AR KRN B sl ate

(%%‘Sag?dgp{f fg?irrg?bge@gl etf’ﬁf fc?l)é}ﬂgfﬁﬁl %tlﬁ %ﬁsdi&n%e@@féacetate

diu yl'enedr aim netetraacet at e

EPEAL BB BaPESs g Bl gorguysid b, e,

{ bRl Sy L Py kil AL dhsRaaia LELO ppa 001
T

o

e, R s R SRt oy i suerater, o

AR Geh 1y yeear i s 1 006 part by
WOIGHTRI AR ISRt bRifld Heistadded b§ dopging over 1.5 hours.
After adding, stirring was continued further for 1 hour to obtain latex
of a graft copolymer. The polymerization conversion ratio of the vinyl
monomer was 99 %.

Subsequently, the latex was diluted with deionized water so
that the solid content becomes 15 % and then 4 parts by weight (solid
content) of a 25 % aqueous solution of calcium chloride was added to

obtain a coagulated slurry. After heating to 85°C, the coagulated
slurry was cooled to 50°C, dehydrated and then dried to obtain powder

of polyorganosiloxane graft copolymer. Appearance of the obtained

powder was favorable.

INDUSTRIAL APPLICABILITY
According to the present invention, a flame retardant can be
obtained, which provides a thermoplastic resin composition excellent

in flame retardancy and impact resistance, and by compounding this

flame retardant in thermoplastic resin, a flame retardant resin




nmonomer was 99 % 15 Subsequently, the | atex was
diluted with deionized water so that the solid
content becones 15 % and then 4 parts by weight (solid
content) of a 25 % aqueous sol ution of cal cium
chloride was added to obtain a coagulated slurry.
After heating to 85C, the td%bu1ated slurry was

cool ed to 50C, dehydrated and then dried to obtain

owder.. .2 f . Real.yo LI f :
RO R St i bR TRAE U ARG i i fesistance can
| L APPLI CABILITY According to the present
hegggﬁﬁﬂﬁg a flame retardant can be 25 obtained,
whi ch praqyjde l.ast | | D GRAST §4 O
excellen?M#% %Fg%%ﬂﬁgggf g%cyggéﬁﬁéﬁ%act re%?%t§.6g¥£38 for
0 un +his a S i zat

I?Eg?ﬁ%%fas I C %@ggﬁﬁga ##Lngﬁ¥%§§%§gnt %g??h _pggnneﬂzaUOH
cBRATRASIbh! Qi FELE Hephpkvdd ame retar dancy and i mpact
resi’'stance can be obtained. Also, according to the-
present invention, in a process for preparing an

ermul si on of pol yorganosi |l oxane, polynerization 5
conversion ratio can be inproved. - 70 CLAIMS 1. A

graft copol yner containi ng pol yorganosi | oxane obt ai ned

by polynerizing, 5 0 to 10 parts by weight of a vinyl
nmononer (B) conprising 100 to 20 % by weight of a

mul ti-functional nononmer containing at |east two

pol yneri zabl e unsaturated bonds in a nolecule (b-1)

and 0 to 80 % by weight of another copol ynerizable
nmononer (b-2) and 5 to 70 parts by weight of a vinyl
mononer (Q),
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10 in the presence of 30 to 95 parts by wei ght of

pol yorganosi |l oxane in a |atex state (A), so that the
total armount of pol yorganosil oxane (A), vinyl nononer
(B) and vinyl nmonomer (C) becones 100 parts by

wei ght. 15 2. The graft copol ynmer containing

pol yor ganosi | oxane of C arm’?, “wherein

pol yor ganosi | oxane (A) is obtained by seed

pol ynmeri zi ng organosi | oxan ' a seed pol yner that
is swelled by organosiloxghéﬁhg% 3. The graft

copol ynmer cont ai ni ng pol yorganosi |l oxane of C aim 2,
wherein the particle size of said seed polyner is

0001 10 0 Rkroff c oo SOt L BRP UYL CARLADLAD obtained

is at nost OC. 5. The graft copol ymer

I
%’gg)%aﬁgl %%ﬁ{p%l yor ganosi |l oxane of - 71 Claim2, wherein

(W?ylﬁ? 3*%%%%33 90 h%?i’,ﬁ;ja §ﬁg BBREMRL {g’) omprising 100 to 20 %
%F Vel g{tt q»oao[n;( fﬁﬂBh '1”19109{81%9{ 9@6}9@.&1 % qgast two

ereln esvve ngv une ratloo

S5 thA9L MRy §a€tuia@ed Add" B a_tho g it mqgaﬁ&haﬁapelwm % by

co taining po yorgan03| oxane of erein the

Ht'&f%ﬂé’dﬂé%d;ﬁ%x?xe?fza%% thGEGHP] b%ndis 5to 10

Imes. 8. The~'gra copol ymer conta

@%W gaﬁpﬁbjxwgﬁt 8t a Fh3l Brdnomee éey,n vi nyl mononer
(C) is at |east one nononer sel ecte fromthe group

1POfI%d PreSen&d oﬁ@cﬁt@% bar\d BY| weRRNT polosyanbgitskaile in a
vinyl “nononer, a (meth)acryliC ester nononer and a

My staeN@)er containing a carboxyl group.

so that the total amount of pdlyorganosiloxane (A), vinyl monomer (B)

and vinyl monomer (C) becomes 100 parts by weight.

2. The graft copolymer containing polyorganosiloxane of
Claim 1, wherein polyorganosiloxane (A) is obtained by seed
polymerizing organosiloxane using a seed polymer that is swelled by

organosiloxane.

3. The graft copolymer containing polyorganosiloxane of
Claim 2, wherein the particle size of said seed polymer is 0.001 to 0.03

pim.

4. The graft copolymer containing polyorganosiloxane of

Claim 2, wherein Tg of said seed polymer is at most 0°C.

5. The graft copolymer containing polyorganosiloxane of
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9. The graft copol yner containing pol yorganosil oxane
of Cdaim1, wherein a radical polynerization
initiator (D) having solubirlity 20 to water of 0.5 to
10 g/ 100 g (20C) and hydrogen draw ng properties of
10 to 30 %is used when polynerizing vinyl nonomer (B)
and/ or vinyl nononmer (C).-10! The graft copol yner
cont ai ni ng pol yorganosi | oxane of 25 .. Caim 1,

erei n pol yorganosj | oxane difi a
cg@%‘ﬂi 9 aﬁ’éﬁf& ;he 7Er°H°(fA%°Pne Cgba??ldﬁoﬁg?égrrepdymer to
caont ai ni n ol o 0 e G aim 10, wherein
ROﬁEO%%W%O%PHér( g)gi ﬁﬁ%}"f’&@% to 10 parts
by wei ght based on 100 parts by wei ght of
pol yor ganosi | oxane (A). 12. The graft copol yner

cont ai ni naosi | xane
by T eact tho ST PR banoroRoan iy crobeehBhfane of
r af a t
o 2 ???ﬁl%g@%llalylﬁ“’o“uﬁfe FAUEIREE sl pBfier s 3 to
13. The graft copol yner contai ning
ééﬁ?%%ganosiloxane of Caim12, wherein the reaction
tenperature of grafting agent (F) and vinyl nonomer
(B) is 20 to 60C. 14. A flanme retardant conprising the

graft cogolsgfq[%r fgé'élﬁn g)n%hﬂlef] gc&%e}iﬂf n?éfg‘o?é@ﬂ@si%x&ne of

Caim1. 1 sition conp

C@ase?jz by he ggirgt'ﬁe %fwélﬁ fx}oqlﬁ}‘hé féﬁ%%rgaﬁfse@dapm VMer is 5 to

on'1 parts by |g ht er nopl asti c résin.
ADtilles A process for preparing an emul sion of
pol yor ganosi | oxane whi ch conpri ses obt ai ni ng '
pol yor ganosi | oxane (H) by emrul sion pol ynerizing cyclic

8. The graft copolymer containing polyorganosiloxaﬁe of
Claim 1, wherein vinyl monomer (C) is at least one monomer selected
from the group consisting of an aromatic vinyl monomer, a cyanized
vinyl monomer, a (meth)acrylic ester monomer and a vinyl monomer

containing a carboxyl group.

9. The graft copolymer containing polyorganosiloxane of
Claim 1, wherein a radical polymerization initiator (D) having solubility
to water of 0.5 to 10 g/ 100 g (20°C) and hydrogen drawing properties
of 10 to 30 % is used when polymerizing vinyl monomer (B} and/or

vinyl monomer (C).

10. The graft copolymer containing polyorganosiloxane of

Claim 1, wherein polyorganosiloxane (A) is modified by a grafting agent

(E).




10

15

20

25

or ganosi | oxane under acidic conditions of pH of at
nost 5; and 25 addi ng condensation reactive
.organosi |l ane represented by fornula (1):

RIinSi (CR2) (4-n) (1) - 73 (wherein R represents an
organi c group, R2 represents a hydrogen atom or an
al kyl group having 1 to 5 cafdon atons, n represents
an integer of 0 to 3) or a partially hydr ol yzed

Zﬁ”ﬁﬁﬂfi‘gﬁg RSk patlin s aRb T ol fAtitine of
e; e v@%ggﬁ%%%' %Jéiog}n%gf\%ggﬁrbg ﬁ%?ﬁ@f S HOR, 10 parts
GONEFRSChased DB P00 ol b BUEY RSt RS

conducted at a tenperature of 30 to 95C under acidic
condi tions of pH of at nmost 5. 18. The process for

7 eher a4 ThE elaBerdropaiey HENERhE b BraliRbtine of
e, M I A R A i s
rﬁgﬁ’ )%e:dg ab h Qﬁs%efr%r 4@%6 R)girthw%géf;cnr%méééﬂp @) af® then
p%%%gﬁﬁﬁlw o 3 AR P RnAeY IOl 810 1o

20 parts by wei ght an al koxysil ane conmpound havi ng a
radi cal - pol ynmeri zabl e functional group in a nol ecule

(). 25 23 +The E'Qﬁeé% méY eRAtLAMINENpEMdrghABsNbxane of

pol yor ganosi | oxane of ai'm 16, wherein

PQkOT QaRPREFm 1R cEDclién @Rh ﬂéﬁﬁr@)b d@ilél (gna%ent ) and
pol yrmeri zi ng under acidic con tlons an hen -

vinyl monomer (B) is 20 to 60°C.

14. A flame retardant comprising the graft copolymer

containing polyorganosiloxane of Claim 1.

15. A resin composition comprising 0.1 to 20 parts by
weight of the flame retardant of Claim 14 based on 100 parts by weight

of thermoplastic resin.

16. A process for prep‘aring an emulsion of
polyorganosiloxane which comprises
obtaining polyorganosiloxane (H) by emulsion polymerizing cyclic
organosiloxane under acidic conditions of pH of at most 5; and

adding condensation reactive organosilane represented by formula (1):

R1,Si(OR2) 4. (1)
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aging at a tenperature of 10 to 50C for at |east 6
hours. 21. The process for preparing an enul sion of
pol yor ganosi | oxane of Claim 19, wherein said

radi cal - pol yneri zabl e functional group of

al koxysi | ane conmpound (J) is at |east one 5 functiona
group sel ected fromthe group3consisting of a

(et h) acryl oyl oxy group, a nercapto group, a V|nyI

BRI TRty b Phiafie efeMoRe FEBNRYTE o hydrogen

BRI A 0P 48,00 a”uzrq?sa%ﬁgﬁ%r%# "W represents an

i%?%%/é}f&a(ﬁ‘? \J1oxane particles in the enulsion of

organosSiloxane obtained by the process of Caim

352 ZRPHbP e A RLoATBHLRRATB (00 Parts bY

17. The process for preparing an emulsion of
polyorganosiloxane of Claim 16, wherein 0.1 to 50 parts by weight of -
condensation reactive organosilane or partially hydrolyzed condensate
thereof (I) is added based on 100 parts by weight of polyorganosiloxane
(H) and reaction is conducted at a temperature of 30 to 95°C under

acidic conditions of pH of at most 5.

18. The process for preparing an emulsion of

- polyorganosiloxane of Claim 17, wherein the temperature of

polyorganosiloxane (H) when adding condensation reactive
organosilane or partially hydrolyzed condensate thereof (I) is 10 to

50°C.

19. The process for preparing an emulsion of
polyorganosiloxane of Claim 16, wherein polyorganosiloxane (H) is
obtained by polymerizing 100 parts by weight of cyclic organosiloxane
and 0.01 to 20 parts by weight an alkoxysilane compound having a

radical-polymerizable functional group in a molecule (J}.

20. The process for preparing an emulsion of
polyorganosiloxane of Claim 16, wherein polyorganosiloxane (H) is

obtained by emulsion polymerizing under acidic conditions and then




o

10

- 74 -

aging at a temperature of 10 to 50°C for at least 6 hours.

21. The process for preparing an emulsion of
polyorganosiloxane of Claim 19, wherein said radical-polymerizable
functional group of alkoxysilane compound (J) is at least one
functional group selected from the group consisting of a
{meth)acryloyloxy group, a mercapto group, a vinyl group and a styryl

group.

22. A graft copolymer containing polyorganosiloxane
obtained by polymerizing 5 to 70 parts by weight of a vinyl monomer
based on 95 to 30 parts by weight of polyorganosiloxane particles in
the emulsion of polyorganosiloxane obtained by the process of Claim

16, so that the total amount becomes 100 parts by weight.




