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The present invention relates to a flame retardant
resin composition. More particularly, the present in-
vention is concerned with a flame retardant resin com-
position comprising a resin component (A) which is a
resin mixture of an aromatic polycarbonate and a sty-
rene polymer, an organopolysiloxane (B} and at least
one inorganic metal salt (C) selected from the group
consisting of inorganic alkali metal salts and inor-
ganic alkaline earth metal salts. In the present in-
vention, by the combined use of an organopolysiloxane
and an inorganic metal salt, a resin composition which
contains an inherently flammable styrene polymer can be

imparted with flame retardancy.

Prior Art

Aromatic polycarbonates are known as engineering
plastics which have excellent impact resistance, heat
resistance and transparency, and have been widely used
in various fiéldé, especially in the fields of office

automation machines, household electric appliances and

In



t hi ckness as well as conplicated structures. In accor- dance with such a
demand, in order to inprove the nelt 5 fluidity so as to achi eve high
injection noldability wth respect to an aromatic pol ycarbonate, it has
fre- quently been practiced to add a styrene resin to an aronmatic

pol ycarbonate. As the styrene resin used for this purpose, a
rubber-nodified styrene resin is gener 10 gl Iy used fromthe viewpoint of
the desired properties, such as inpact resistance, of the resultant
aromatic pol ycarbonate resin conposition. In the fields of those

el ectric/el ectrant® comngresca o hedui Eph@it  onerh aliases 181 BSSUEhdEe t he
hi gh safety 15 of products, a high level of flane retardancy is re quired.

An aromatic polysarbenat® desarid | {6 theghxycaYepat bdenatMiGChA bfiadl
criterion for the flanme retar- dancy) of from26 to 27, and is known as a
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explained as follows. The main chain of the nole- cule of an aronmatic

pol ycar bonat e iGammwittedsueh i Ydendnd) oltoedét NPs . iMpeses otBe mbER t he
aromatic poly- carbonate is on fire, not only a thernmal deconposition

reactions but alSloiislitearsangenintadebots dnigi DyfédEbon Zholdapileagti on and
a crosslinking reaction occur, 3 thereby easily formng a char |ayer which

has extrenely wiitgh ifdsparct etaradarmyomaini¢ po bprdriadyatd, siyrieas poeynmer i s
a flammabl e _
guently been practiced to add a styrene resin to an
aromatic polycarbonate. As the styrene resin used for
this purpose, a rubber—modified styrene resin is gener-
10 ally used from the viewpoint of the desired properties,
such as impact resistance, of the resultant aromatic
polycarbonate resin composition.
In the fields of those electric/electronic devices
which are mentioned above, for assuring the high safety
15 of products, a high level of flame retardancy is re-
guired. An aromatic polycarbonate has a limiting oxy-
gen index (which is a criterion for the flame retar-
dancy) of from 26 to 27, and is known as a resin having
a8 self-extinguishing property. The reaéon for this can
20 be explained as follows. The main chain of the mole-
cule of an aromatic polycarbonate is comprised mainly
of aromatic rings. Therefore, when the aromatic poly-
carbonate is on fire, not only a thermal decomposition

reaction but also a rearrangement reaction, a cycliza-

25 tion reaction and a crosslinking reaction occur,



resin having a [imting oxygen index as low as 18 and 5 it is extrenely
difficult to inhibit the conbustion thereof. The reason for this can be
expl ained as fol- lows. A styrene polyner is depolynerized by the com
bustion, and the resultant nonomer acts as a fuel, causing the combustion
to continue and al so proceed 10 acceleratedly. Consequently, in a resin

m xture of an aromatic polycarbonate and g styrene polyner, as the anount
of the styrene polyner is increased for inprov- ing the noldability, it
becones difficult to achieve high flame retardancy. 15 As a techni que for

imparting a hi ghelr@¥gl e@fsiflyarrriBigadaneyt tlayer 88iith iHad Sxkimmely

I ncorporate thereinto flanme retardants, for exanple hal ogen- containing
flame retardanhg gand1amme IHetfarddrdy® retar- dants, such as antinony oxide.
However, in recent 20 years, due to the growing interest in the

environnmental prot eet ke cintdias hayvetheene pdd yiert e @haigenebltche
types of flanme retardants to those flane retardants which have hi gher

safety. For inpaitinnGaMidig 4 atiaridaney dxygeh amdesd ias ADwaelsy ds bomat e and
a resin mxture of an aromatic poly 4 carbonate and a styrene pol yner, a
phosphatse conpaunds iektgemnrilat a4 FaRute d cad nhifdismehee tcmdbars t iddowever, a
phosphat e conpound has a problemin that it is suscep- tible to hydrolysis
and thernal deatwpesift.i oThandetlben for this can be explained as fol-
lows. A styrehe'ﬁolymer is depolymerized by the com-
bustion, and the resultant monomer acts as a fuel,
causing the combustion to continue and also proceed
i0 acceleratedly. Consequently, in a resin mixture of an
aromatic polycarbonate and a styrene polymer, as the
amount of the styréne polymer 1s increased for improv-
ing the moldability, it becomes difficult to achieve
high flame retardancy.
15 As a technique for imparting a high level of flame
retardancy to a resin, it 1s known to incorporate
thereinto flame retardants, for example halogen-
contaiﬁing flame retardants and auxiliary flame retar-
dants, such as antimony oxide. However, in recent
20 years, due to the growing interest in the environmental
protection, studies have been made on the change of the
types of flame retardants to those flame retardants
which have higher safety.

For imparting flame retardancy to an aromatic

25 polycarbonate and a resin mixture of an aromatic poly-




5 resultant phosphoric acid causes a | owering of the no-
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10 An organopolysiloxane is one of the non-halogen

flame retardants, which has long been studied for its

high safety.

In general, an organopolysiloxane is

a polymer

comprising recurring units of at least one type of unit

15 selected from the group consisting of the

units:

following

a monofunctional siloxane unit (M unit) repre-

sented by the following formula (1):

A
20 . R-Si-0-
R

(1):

a bifunctional recurring siloxane unit (D unit)

represented by the following formula (2):



O1 (in formulae (1) to (3), Ris a nonovalent organic 10 group); and a
tetrafunctional recurring siloxane unit (Qunit) represented by the
following formula (4): -OSi-O (4 015 1 (see "Silicone Handbook",
edited by Kunio Ito and pub- |ished by The N kkan Kogyo Shinbun Ltd., Japan
(1990)). For exanple, Unexam ned Japanese Patent Applica- tion Laid-Open
Specification Nos. Hei 10-139964 (corre- 2@ sponding to EP No. O 829 521)
and Hei 11-140294 (corre sponding to German Patent No. 19850453) each

di sclose a technique of inproving the flame retardancy of an aro- matic
pol ycarbonate by using as a flanme retardant a branched organopol ysil oxane
conprised mainly of a D25 unit and a T ud?t and optionally further
comprised of a 6 Qunit. However, the—gffggcH-of the convyanti onal organop-
ol ysil oxane to inpart flame retardancy toJi resin is wunsatisfactory when
it is enployed solely and, there 5 fore, rious studi es have been nmade on
the techniques of using the organopol ysil oxane in conbination with other

flame retardants. a trifunctional recurring siloxane unit (T unit)
5 represented by the following formula (3):
R
-0-Si-0- (3)

(in formulae (1) to (3), R is a monovalent organic
10 group); and
a tetrafunctional recurring siloxane unit (Q unit)

represented by the following formula (4):

0

—O-S:i-O- (4)
15 ?
(see "Silicone Handbook”, edited by Kunio Ito and pub-
lished by The Nikkan Kogyo Shinbun Ltd., Japan (1990)).
For example, Unexamined Japanese Patent Applica-
tion Laid-Open Specification Nos. Hei 10-139964 (corre-
20 sponding to EP No. 0 829 521) and Hei 11-140294 (corre-

sponding to German Patent No. 19850453) each disclose a
technique of improving the flame retardancy of an aro-

matic polycarbonate by using as a flame retardant a

branched organopolysiloxane comprised mainly of a D

25 unit and a T unit and optionally further comprised of a



Representati ve exanples of flane retardants which are generally used in
conbi nation with an organopoly- 10 siloxane include organic netal salts,
such as a netal salt of an aromatic sulfonic acid and a nmetal salt of a
perfl uoroal kane sulfonic acid. Further, for preventing the dripping of
flam ng particles froma resin when the resinis on fire, a
fluorine-containing olefin resin, 15 such pol ytetrafl uoroet hyl ene is
frequently used. Metal salts of organic sulfonic acids (such as an
aromatic sulfonic acid and a perfluoroal kane sulfonic acid), especially

al kali metal saptsnpf.organic sulfo- nic acids and al kaline earth netal
salts of organic 20 sulfonic acids, exhibit the effect of inparting flane
retardancy to an ar HeiéePOl pisarbpnete eFerhahesneettbionalebagatapt of an
organic sulfonic acid is used only in a small anmount (specifically not
greater than O.&lyphldxdaye wed ghtiparel Alave tetdbdapeyt Boby wesght ief an 25
aromati c pol ycarbonate). Therefore, such netal salts 7 of organic sulfonic
aci ds have | onguibe®in sfack Gisy awhéh aie iet enplboyed seeleiprasdanphereExani ned
Japanese Patent Application Publication Specification Nos. Sho 47-40445,
Sho 57-43099 anithiSho Eri4Bid0ytudies fhave Beertmade ngn nesdabesmbfiuaet a
salts of organic sulfonic acids is described, for exanple, in G Montaudo
et al., Journe®f ofsig yirhe @&m@olmymnﬂlbmmmb]inmenm;thp 2113

(1988). SpeC|f|caIIy, t he above-nentioned ar-
her flame retardants.

Representative examples of flame retardants which
are generally used in combination with an organopoly-
10 siloxane include organic metal salts, such as a metal
salt of an aromatic sulfonic acid and a metal salt of a
perfluoroalkane sulfonic acid. Further, for preventing
the dripping of flaming particles from a resin when the
resin is on fire, a fluorine-containing olefin resin,
15 such as polytefrafluoroethylene is frequently used.
Metal salts of organic sulfonic acids (such as an
aromatic sulfonic acid and a perfluoroalkane sulfonic
acid), especially alkali metal salts of organic sulfo-
nic acids and alkaline earth metal salts of organic
20 sulfonic acids, exhibit the effect of imparting flame
retardancy to an aromatic polycarbonate even when such
a metal salt of an organic sulfonic acid is used only
in a small amount (specifically not greater than 0.5
part by weight, ;elative to 100 parts by weight of an

25 aromatic polycarbonate). Therefore, such metal salts



ticle states that a netal salt of an organic sulfonic 10 acid accel erates
the thernmal deconposition of an aro- matic pol ycarbonate to thereby pronote
the formation of a char layer, resulting in inparting flame retardancy to
the aromati c pol ycarbonate. For exanpl e, Unexam ned Japanese Patent
Applica- 15 tion Laid-Open Specification Nos. Hei 6-306265 and He

6- 336547 (corresponding to U S. Patent No. $,449,710) disclose a nmethod in
whi ch an or ganopol ysi | oxane com prised mainly of a D unit and an al kal
metal salt or alkaline earth netal salt of a perfluoroal kane sul fonic 20

acid are added bf amganeoBbultfpaliycachidsahave Uexamdeed ukaprese Pat ent
Application Laid-QOpen Specification Has. Hei 11-217494 (corresponding to

EP No. 1 035 16%me2f8@a3G38G]1 (ceerr €pporsianglleq Exafind Uapdlese
Application Publication No. W?2000/64976), 2000 25 226527, and 2001-200150

di scl ose techni Batendf Apptdrptidn Pabiligatiba pPpeyddilatdon Nesi.nSho
or ganopol ysi | oxanes having varied types of branched structures which are
conpri sed mai nl $7ef044D, uBho, 53 -¥30A0t aaddShoQ50ri43100t)ageTher £hamé a net al
salt of an organic sulfonic acid 5 and a fluorine-containing polyner.
Unexam ngd Japanetarabgnmegbphiicat o6nmeand- 6pds Sfiecoirbiacdti enlloaicHe
8-176425, Hei 11-222559 (corre- sponding to U S. Patent No. 6,184,312), He
11- 263903 and 200ds2830dedcsibede foreehample,ofinusi nYpniaudo et al.,
Journal of Polymer Science, Polymer Chemistry, Vol. 26,
p. 2113 (1988). Specifically, the above-mentioned ar-
ticle states that a metal salt of an organic sulfonic

10 acid accelerates the thermal decomposition of an aro-
matic polycarbonate to thereby promote the formation of
a char layer, resulting in imparting flame retardancy
to the aromatic polycarbonate.

For example, Unexamined Japanese Patent Applica-

15 tion Laid-Open Specification Nos. Hei 6;306265 and Hei
6-336547 (corresponding to U.S. Patentho. 5,449,710)
disclose a method in which an organopolysiloxane com-
prised mainly of a D unit and an alkali metal salt or
alkaline earth metal salt of a perfluoroalkane sulfonic

20 acid are added to an aromatic polycarbonate.

Unexamined Japanese Patent Application Laid-Open
Specification Nos. Hei 11-217494 (corresponding to EP
No. 1 035 169), 2000-302961 (corresponding to Interna-
tional Application Publication No. W02000/64976), 2000-

25 226527, and 2001-200150 disclose techniques of incorpo-




10 flame retardant for an aromatic pol ycarbonate, conbina- tions of

or ganopol ysi | oxanes having varied types of structures and a netal salt of
an organic sulfonic acid. The resins used in all the above-nentioned prior
art patent docunents are only aromatic pol ycarbonates. 15 None of the
above-nentioned prior art patent docunents has any specific description
about a flame retardancy -inproving effectgon a resin mxture of an
aromatic pol ycarbonate and a styrene polymer. As nentioned above, a
styrene polyner is a flamuable resin, and 20 hence it has conventionally

been i npossi bl erdtoirngPaito pbLcdtedRat&t B €lONE Yot farPopEEyY 8l Toxhnee of an
aromati ¢ pol ycarbonate and a styrene polyner. Wth respect to a technique

wherein a combiiatim) vfiad ©F 99 ope| ysaheedes anettures athsehtapéd an
organic 25 sulfonic acid is used as a flanme retardant for a resin 9

mxture of an aidpdtise@AIOAPAAIL BNeh Bt 5ty rBNenipalydred ,Q exadp) es of
prior art patent docunents which disclose such technique include

I nternational Arfydtiier twioth Rubd €l | ull oo £ VDD B ARDS: ddiesami aesk Jdpanese
5 Patent Application Laid-Open Specification Nos. 2000- 159996, 2000-256566

and 20005 34504%nd ¥ eflngdtae coipraplimwat pobyib) i cati on No. W2000/ 46299,
and Unexam ned Japanese Patent Application Laid-Qpen Specification No.

2001-72867. | n the \Undstang e apesicafe tHeetsen tp aApariti cG: ddoc Uneekd -9Qpdem or der
to realize high flanme retardancy of
Specification Nos. Hei 8-176425, Hei 11-222559 (corre-
sponding to U.S. Patent No. 6,184,312), Hei 11-263903
and 2001-26704 disclose a technique of using, as a
10 flame retardant for an aromatic polycarbonate, combina-
tions of organopolysiloxanes having varied types of
structures and a metal salt of an organic sulfonic acid.
The resins used in all the above-mentioned prior
art patent documents are only aromatic polycarbonates.
15 None of the above-mentioned prior art patent documents
has any specific description about a flame retardancy
-improving effect on a resin mixture of an aromatic
polycarbonate and a styrene polymer. 'As mentioned
above, a styrene polymer is a flammable resin, and
20 hence it has conventionally been impossible to impart
high flame retardancy toc a resih mixture of an aromatic
polycarbonate and a styrene polymer.
With respect to a technique wherein a combination

of an organopolysiloxane and a metal salt of an organic

25 sulfonic acid is used as a flame retardant for a resin



a resin mxture of an aromatic pol ycarbonate and a sty= rene polyner, a
netal salt of an organic sulfonic acid is used in an anmbunt as large as 1
part by weight, relative to 100 parts by weight of the resin m xture. 15
In this connection, it should be noted that, when such a |large anpbunt of a
netal salt of an organic sulfonic acid is added to an aromatic

pol ycarbonate, it is pos- sible that the thernmal stability of the aromatic
pol y- carbonate becones | ow, causing a problemin that, dur 20 ing the

mel t - kneadi ng and nol ding of the resultant resin conposition, a |owering

of the ”DleCUlﬁﬂiﬂfﬂﬁgnofCﬁnt5¥bﬁﬁ%¥@3ﬁ@?ﬁé&§b8ﬁﬁﬁé$anheadgﬂ?rbﬁea | oweri ng
of the nechanical properties of the resin conposition. Further, as

described bel owgiyndNe SkadhEss ObrthLidFca2P paBEntNMERLABALE! whashbeen
found that, whéen the anbunt 10 of a netal salt of an organic sulfonic acid

which is addedjifBod&Ssbch Xbsei@le ana1 QA8 TAtBRhYEAbRANARPp12PE -2
styrene polyner is decreased in order to avoid a |owering of the

mechani cal propefdid esufidHE16€8SHE. ONGIS/ POSEBI ODneRaRiABEEIRPRhESS i N that
flame retardancy inprovenment is not sinply lowered; rather, for the

worse, tdie flamgghidt tAp9fitdeié2SLaionpesi tpesiFscapionoied. &oobhe ot her
hand, with respect to a technique 10 wherein a salt other than a netal
salt of an orgamangsul 100625656k i sndisedoas3asblarernetendanbnb@rapa aro-
plication Publication No. W02000/46299, and Unexamined
Japanese Patent Application Laid-Open Specification No.
2001-72867. In the Working Examples of these patent
10 documents, in order to realize high flame retardancy of
a resin mixture of an aromatic polycarbonate and a sty-=
rene polymer, a metal salt of an organic sulfonic acid
is used in an amounf as large as 1 part by weight,
relative to 100 parts by weight of the resin mixture.
15 In this connection, it should be noted that, when such
a large amount of a metal salt of an organic sulfonic
acid is added to an aromatic polycarbonate, it is pos-
sible that the thermal stability of the aromatic poly-
carbonate becomes low, causing a problem in that, dur-
20 ing the melt-kneading and molding of the resultant
resin composifion, a lowering of the molecular weight
of the polycarbonate occurs, leading to a lowering of
the mechanical properties of the resin composition.

Further, as described below, in the studies of the pre-

25 ' sent inventors it has been found that, when the amount




mati ¢ pol ycarbonate, exanples of such techniques in- clude a nmethod which
uses an al kali netal halide (see, for exanple, Unexam ned Japanese Patent
Application 15 Lai d-Open Specification Nos. Sho 49-88944, Sho 49- 107049,
Sho 49-125464 and Sho 50-83448); a nmethod which uses an alkali netal salt
or alkaline earth netal salt of sulfurous acid, thiosulfuric acid,

di t hi onous acid or pyrosul furous acid (seﬂ, for exanple, Unexam ned 20
Japanese Patent Application Laid-Open Specification Nos. Sho 52-17557 and
Sho 52-17558); and a nethod which uses a fluorine-containing conplex salt,

such as sodi umehexaid 4or ol 1T diat £n Gr ot B st dierafdepgophibraie (see,
for exanpl e, Japanese Patent Application Laid 25 Open Specification Nos.

Sho 48-43751, e @3 GesiP rilit s 9P Aol @ dPidP dondte these

met hods are in- tended to inpart flame retardancy to an aromatic poly-

carbonate sol elan®®! OKabnd PoNptet Ol dESHeRIBK AN Corddr 3o AEPHBL I £
pol ycarbonate and a styrene polynmer. 5 Further, it is noted that there has

been no conven-) dyeiialg LA it el e W £ rdiddrofdie ot hahe ard®iRlcsmlt  of

an organic sulfonic acid is used in conbination with an

or ganopag ysi | oxgue t idh ,SUVARG 1am T 4 M/EMT 1N e tdne sdtawdansy the
present inventors have made extensive and intensive studies with a view
toward de- vel GEigihvametON® irfo 1 MERIP MR BS | Fh W OSEd o Othe
worse, the flammability of the resin composition is
promoted. |
On the other hand, with respect to a technigque
10 . wherein a salt other than a metal salt of an organic
sulfonic acid is used as a flame retardant for an aro-
matic polycarbonate, examples of such techniques in-
clude a method which uses an alkali metal halide (see,
for example, Unexamined Japanese Patent Application
15 Laid-Open Specification Nos. Sho 49—88944, Sho 49-
107049, Sho 49-125464 and Sho 50-83448): a method which
uses an alkali metal salt or alkaline earth metal salt
of sulfurous acid, thiosulfuric acid, dithionous acid
or pyrosulfurous acid (see, for example, Unexamined
20 Japanese Patent Application Laid-Open Specification Nos.
Sho 52-17557 and Sho 52-17558); and a method which uses
a fluorine-contalning complex salt, such as sodium
hexafluoroaluminate or potassium hexafluorosilicate

(see, for example, Japanese Patent Application Laid-

25 Open Specification Nos. Sho 48-43751, Sho 53-88856, Sho



whi ch contains an inherently flamuable styrene polyner 15 as a part of its
resin conponent, wherein the resin conposition exhibits high flane
retardancy in spite of the presence of the styrene polyner. As a result,

it has been found that high flame retardancy can be im parted to a resin
m xture of an aromatic polycarbonate 20 and a styrene polyner by using a
flame retardant com prising, in conbinatiqg, an organopolysil oxane (having
hi gh safety) and at | east one inorganic netal salt se- lected fromthe
group consisting of inorganic alkali netal salts and inorganic al kaline
earth netal sal3%;96lis5mrahd I8g 55+ B8I157 bn, AlilghtHdseneneBiaislany igen be
12 obtai ned even when such flanme retardant is used only in a very snal
anount, as conpasmeibd otd henpeaste filwene etandarery | bmahn f Anomwatetapdant i s
used which conprises a conbination of an organopol ysil oxane and a netal
salt 5 of an orgartenesid femliel yaointhldyed prisstemot nvend | pashasmikbene

conpl eted, based this novel finding. Accordingly, a primary object of the
present in- veniff cam iardnm tpiro\naky cartzoroedt iand ol yshybenat poigven.

conposi tion which contains a styrene polyner (which 10 inherently has high
flammabi3ity) aumthpart iof dd swotresdi thabnpgomnthasesen nno heonesin
conposition exhibits high flane retardancy in spite of the presence of the
styrene pol ynertidhel fteadygoique arfemirera o ectathdératihipesa angtal-salt

of an organic sulfonic acid is used in combination with

an organopolysiloxane.

10 , SUMMARY OF THE INVENTION

In this situation, the present inventors have made
extensive and intensive studies with a view toward de-
veloping an aromatic polycarbonate resin composition
which contains an inherently flammable styrene polymer

15 as a part of its resin component, wherein the resin
composition exhibits high flame retardancy in spite of
the presence of the styrene polymer. As a result, it
has been found that high flame retardancy can be im-
parted to a resin mixture of an aromatic polycarbonate

20 and a styrene polymer by using a flame retardant com-
prising, in combination, an organopolysiloxane (having
high safety) and at least one inorganic metal salt se-
lected from the group consisting of inorganic alkali
metal salts and inorganic alkaline earth metal salts,

25 and that, in addition, high flame retardancy can be




15 vantages of the present invention will be apparent to those skilled in
the art fromthe foll ow ng description and appended clainms. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 20 According to the present invention, there
is pro- vided a flame retardant resin conposition conprising: 100 parts by
wei ght of a resin conponent (A) which is a resin mxture of an aromatic
pol ycarbonate and a styrene polyner, whergion the resin m xture has an aro-
25 matic polycarbonate content of from50 to 95 % by 13 weight and a
styrene polyner content of from5 to 50 % by weight, 0.1 to 30 parts by
wei ght of an orglanapoed sevenawieen (8)ch afitlabe Or 8085dant Sipansedbynihgi ght of
at least one in- organic netal salt (C) selected fromthe group consist-
ing of inorgani@ wkal smakladmgahts asdcompagedi toatha-casmewkarehanet a
salts, the organopol ysil oxane (B) conprising: 10 O to 70 nolt of a
monof unct i onal cemox@nktonml t £ {dme unetyrdapt esenieedbyhidle ¢ohpoiseg &ornul a
(1): R RS-0 (1) i R 15 wherein each R independently represents a

combination of an organopolysiloxane and a metal salt

5 of an organic sulfonic acid. The present invention has

been completed, based this novel finding.

Accordingly, a primary object of the present in-
vention is to provide an aromatic polycarbonate resin
composition which contains a styrene polymer (which

10 inherently has high flammability) as a part of its
resin component, wherein the resin composition exhibits
high flame retardancy in spite of the presence of the
styrene polymer.

The foregoing and other objects, features and ad-

15 vantages of the present invention will be apparent to
those skilled in the art from the following description

and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

20 According te the present invention, there is pro-
vided a flame retardant resin composition comprising:
100 parts by weight of a resin component (A) which
is a resin mixture of an aromatic polycarbonate and a
styrene polymer, wherein the resin mixture has an aro-

25 matic polycarbonate content of from 50 to 95 % by



nonoval ent organic group selected fromthe group consisting of a
nonoval ent Cl- C20 hydrocarbon group, a nonoval ent Cl-C20 hal o- genated
hydr ocar bon group, a Cl-C20 nmer 20 captoal kyl group, a C2-C20 cyanoal kyl
group, a C2-C20 acyl oxyal kyl group, a Cl1-C20 am no- al kyl group, a C6-C20
am noaryl group, a Cl- C20 hydroxyal kyl group, and a C4-C20 gly-

ci doxyal kyl group; 25 0 to 100 nolt of a blfunctlonal recurring siloxane 14
unit (D unit) represented by the follomﬁng]fornula (2): R -0S -0 (20 R
5 wherein each Ris as defined above for for- nmula (1); 0 to 100 nolt of a

trifunctional fg}ﬁ§%n9n§|éogfygggeq%éi¥ﬁéfUBbhieﬁ%Dstegbﬁd5b¥otgg %

follow ng for O Si wherein R is as defined
above for formya wdidntand 15 0 to 63 nolt of a tetrafunctional recurring
si | ox-

0.1 to 30 parts by weight of an organopolysiloxane
(B), and .

5 0.0005 to 5 parts by weight of at least one in-
organic metal salt (C) selected from the group consist-
ing of inorganic alkali metal salts and inorganic alka-
line earth metal salts,

the organopcolysiloxane (B) comprising:
10 0 to 70 mol% of a monofunctional siloxane unit (M

unit) represented by the following formula (1):

i
H-—S‘:i—o- (1)
R
15 wherein each R independently represents a

monovalent orgaﬁic group selected from the
group consisting of a monovalent Cj-Cpgp
hydrocarbon group, a monovalent C;-Cyg halo-
genated hydrocarbon group, a C3-Chg mer-

20 captoalkyl group, a C3-Cyp cyanoalkyl group,
a Cp-Cyg acyloxyalkyl group, a Cj;-Cyg amino-
alkyl group, a Cgz-Cog aminoaryl group, a Cj-
Coo bydroxyalkyl group, and a C4-Czp gly-
cidoxyalkyl group;

25 0 to 100 mol% of a bifunctional recurring siloxane



ane unit (Qunit) represented by the followng formula (4): I O -O0S -0
(4 O 201 wherein each nolt is based on the total nolar anmount of the M
unit, the Dunit, the T unit and the Q wunit. 25 For easy understandi ng of
the present invention, 15 the essential features and various preferred
enbodi - nents of the present invention are enunerated below. 1. A flane
retardant resin conposition conprising: 5 %%p parts by weight of a resin
conmponent (A) which is a resin mxture of "an aronmati c pol ycarbonate and a
styrene polyner, wherein the resin m xture has an aro- matic pol ycarbonate
content of from.hQ t % by. I r sRALaNt 20t from
5to 50 % 10 g§é§%ig%3?n6?g %%#%%é%é&?@d%§ g%?gﬁ?g%?ggﬁggfgangpolgs?loxane
(B), and 0.0005 to 5 parts by weight of at |east one in- organic netal salt
(C selected fromthe group consist- 15 irl? of inorganic alkali metal salts

and inorganic alka- line earth netal sald.gj-o- (2)
1
R
5 wherein each R is as defined above for for-
mula (1l};

0 to 100 mol% of a trifunctional recurring silox-

ane unit (T unit) represented by the following formula

(3):

1
i j
-0- li—-O—- (3)
0
I
wherein R is as defined above for formula
(1); and
15 0 to 63 mol% of a tetrafunctional recurring silox-
ane unit (Q unit) represented by the following formula
(4):
}
9
-0~ Ii-O-- ' (4)
O
20 |

wherein each mol% is based on the total molar
amount of the M unit, the D unit, the T unit and the Q

unit.

25 For easy understanding of the present invention,



t he organopol ysil oxane (B) conprising: 0 to 70 nolt of a nonofunctional
siloxane unit (M wunit) represented by the followng fornmula (1): 20 R
R-Si-O (1) R wherein each R independently represents a nonoval ent

organi c group selected fromthe
16 hydrocarbon group,

a Cl1-C20 ner-

acyl oxyal kyl group, a Cl1-C20 am no 5 al kyl
a Cl- C20 hydroxyal kyl group, and a C4-C20 gly- C|doxyalkyl group; 0 to 100

fol |l ow ng f;)r mr}l(i]t 5 %%@Jent?%ﬁere’%% O’é\%?%va'i%%s( B)eﬁﬁi%%%&%ﬁ&gisegewngge

nmol % of a bifu

above for for-
si | ox-

10

15

20

25

B GP tnkd preds@ntOd niRn%i%h &dd il B&csk i ng

1. A flame retardant resin composition comprising:

100 parts by weight of a resin component (A) which
is a resin mixture of an aromatic polycarbonate and a
styrene polymer, wherein the resin mixture has an aro-
matic polycarbonate content of from 50 to 95 % by
welght and a styrene polymer content of from 5 to 50 3
by weight,

0.1 to 30 parts by weight of an organopolysiloxane
{B), and . |

0.0005 to 5 parts by weight of at least one in-
organic metal salt (C) selgcted from the group consist-
ing of inorganic alkali mefal salts and inorganic alka-
line earth metal salts,

the organopolysiloxane (B) comprising:

0 to 70 mol% of a monofunctional siloxane unit (M
unit) represented by the following formula (1):

B
H-S]i-O— (1)
R
wherein each R independently represents a
monovalent organic group selected from the

group consisting of a monovalent C1-Cszp

25 group consisting of a nonoval ent Cl-C20
a nonoval ent C1-C20 hal o- genated hydrocarbon group,
capt oal kyl group, a C2-C20 cy noal kyl group a C2-C20

Sroup, a C6- C20 am noaryl group,



ane unit (T unit) represented by the following formula (3): R -OS -0
(3) 20 O1 wherein Ris as defined above for formula (1); and O to 63
nol % of a tetrafunctional recurring silox- ane unit (Q unit) represented by
the following formula 25 (4): 17 -O0Si-O (4) 0 1 wherein each nolt is
based on the total molar 5 anount of the Munit, the Dunit, the T unit and
the Q unit. 2. The conposition according tgitem1 above, wherein each R
in the formulae (1), (2) and (3) is independ 10 ently selected fromthe
group consisting of a nmethyl group, an ethyl group, an n-propyl group, an
| sopropyl group, anhydvocéybogrgupupa &imghoyabemtadgd-€yphkayb- group. 15
3. The conposition according to item 1 or 2 above, wherein the inorganic
metal salt (C) is atge¢eabedompdrecoapbondgsetectadCyrOppthergroup consi sting
of an al -

captoalkyl group, a Cz-Cpg cyanoalkyl group,

a Cy-Cqp acyloxyalkyl group, a Cj~Cyp amino-
5 alkyl group, a Cg-Cpp aminoaryl group, a Cjp-
Co20 hydroxyalkyl group, and a C4-Cpg gly-
cidoxyalkyl group:
0 to 100 mol% of a bifunctional recurring siloxane

unit (D unit) represented by the following formula (2):

10
)
-o—s|i~—0- (2)
R
wherein each R is as defined above for for-
mala (1);
15 0 to 100 mol% of a trifunctional recurring silox-
ane unit (7T unit) represented by the following formula
(3):
3
—0-§F0— (3)
20 0

wherein R is as defined above for formula

(1); and

0 to 63 mol%® of a tetrafunctional recurring silox-
ane unit (Q unit) represented by the following formula

25 (4):



L

kali metal salt of nitric acid, an alkaline earth nmetal salt of nitric
acid, an alkali netal halide and an al 20 kaline earth netal halide. 4. The
conposition according to item 3 above, wherein the alkali nmetal halide is
at | east one conpound se- lected fromthe group consisting of Nad, KCi,
NaBr and 25 KBr. 18 Hereinbelow, the present invention is described in
detail. Resin conponent (A) used in the present invention 5 is a resin

m xture of an aromatic pol ycarbonate and a styrene polyner. In the present
invention, the aromatic polycarbon- ate contained in the resin conponent
(A) is an aromatic polycarbonate having almain chain conprising recurring
10 units represented by the followng forngla (5): OGOA-OC)-- (5 8
(wherein Ar is a residue of a bifuncti of@tSipleno- 15 |ic (@dnpound). Such an
aromati c pol ycarbonate can be produced, fér exanpl e, by a reaction between
a bifunctional phe- nolic conpound and a carbonate precursor or a poly-

meri zation reaction of a carbonate prepolyner. 20 Illustratively stated,
exanpl es of net hods wilgreijm oshuch o bt ohmt based| goathentovesli melarde an
inter-

5 amount of the M unit, the D unit, the T unit and the Q
unit.
2. The composition according to item 1 above, wherein

each R in the formulae (1), (2) and (3) is independ-
10 ently selected from the group consisting of a methyl

group, an ethyl group, an ﬁ—propyl group, an isopropyl

group, an iscoctyl group, a vinyl group and a phenyl

group.

15 3. The composition according to item 1 or 2 above,
wherein the inorganic metal salt {C) is at least one
compound selected from the group consisting of an al-
kali metal salt of nitric acid, an alkaline earth metal
salt of nitric acid, an alkali metal halide and an al-

20 kaline earth metal halide.

4. The composition according to item 3 above, wherein
the alkali metal halide is at least one compound se-
lected from the group consisting of NaCl, KC1l, NaBr and

25 KBr.



facial polymerization nethod (i.e., a phosgene nethod) in which a

bi functi onal phenolic conpound is reacted wth phosgene in the presence of
an aqueous sodi um 25 hydroxi de sol ution and nethyl ene chloride as a
solvent; 19 a transesterification nmethod (i.e., nelt transesterifi-
cation) in which a bifunctional phenolic conpound and di phenyl carbonate
are subjected to transesterifica- tion; and; g solid-phase polynerization
method in which 5 a crystallized carbonate prepolymer is used. Exanples of
bi functi onal phenolic conmpounds in- clude 2, 2-bis(4-hydroxyphenyl) propane
(i.e., bisphenol A), 2,2-bis(4-hydroxy-3,5-dinethyl phenyl)propane, 1, 1-
bi s(4- hydr oxyphenyl ) et hane, bi s(4-hydroxyphenyl) net hane, 10

4, 4" - di hydr oxydi pherj¢reinié o hythexyrdsadntSihvehetiba- igetbykdipaanyh,

1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane, 1- phenyl- 1,

1- bi s(4- hydr oxyjdneani/l ) et hane, bi s(4-hydroxy- phenyl)ether,

bi s(4- hydr oxyphenyl ) ket one, bi s(4- hydroxyphenyl)sul fide,

bi s(4- hydr oxyphenyl| )Bad fronsompdndm s ( A hydsedyphenle) pubsentdeénvention

hydr oqui none, resorcinol and catechol. 2,2-bis(4-hydroxyphenyl) propane
(i.e., Disphent$d H)réesipanixtutrardy pnedeometlicl polipeapbesaht andventi on,
t hese bifunctional phenolic conpounds can be wused individually or in
conbi nati on. 20s{orerneljpstymert he nol ecul ar wei ght of the aromatic

pol ycarbonate, the polynerization reaction for produc- ing the aromatic
pol ycar bonat e can belcdithimresémt tievention, the aromatic polycarbon-

ate contained in the resin component (A) is an aromatic
polycarbonate having a main chain comprising recurring

10 units represented by the following formula (5):

—(—O—Ar-O-E—)—— (5)

(wherein Ar is a residue of a bifunctional pheno-

15 lic compound).

Such an aromatic polycarbonate can be produced,
for example, by a reaction bgtween a4 bifunctional phe-
nolic compound and a carbonate precursor or a poly-
merization reaction of a carbonate prepolymer.

20 Illustratively stated, examples of methods for
producing aromatic polycarbonates include an inter-
facial polymerization method (i.e., a phosgene method)
in which a bifunctional phenolic compound is reacted
with phosgene in the presence of an agqueous sodium

25 hydroxide solution and methylene chloride as a solvent;



presence of a nonofunctional phenolic conpound, such as phenol,

p- met hyl phenol , m net hyl phenol , p-propyl phenol, 25 m propyl phenol
p-t-butyl phenol, p-t-octylphenol or p 20 cunyl phenol. In addition, the
aromati c pol ycarbonate used in the present invention may have a branched
structure. A branched aromatic pol ycarbonate can be produced by sub 5
stantially the same nethod as described aboyg in con- nection with the
non- branched aromati c pol ycarbonate except that the pol ynerization
reaction is conducted in the presence of a branching agent. Exanples of

branchi ng agents tfghydetdrifichtishdmetBollydiQeypharylt) erhnaesterifi-
1, 3,5-tris(4-hydroxyphenyl)ben- zene,

a,a ,a"-tris(4-bygiexyphenyhlch, 8, biEtuhtsdonplophlehendeneompbuadoghdci n,
4,6-dinethyl-2,4,6-tris(4- hydroxyphenyl) - 2-hept ene,
4, 6-di met hyl - 2, di phény s (darbydaosyabengtipheptade tand rianskistekispkano
(i.e., 3,3 15 bis(4-hydroxyphenyl)oxyindol). It is preferred that the
aromati ¢ pol ycatbomat andusedolindtprapeecponymenieation methpdaianwhich
pol ycar- bonate containing substantially no halogens in the structure
t her eof . sFr om thecyyetpbibtedf carbbnateaprapodymemngtils asddnol dability, the
vi scosity average nol ecu- |ar weight of the aronmatic pol ycarbonate is
preferably in the rEmgrepbés fobnbilOueO0ionalOphendlincocempoahdsalbhy in the
range of from 14,000 to 40,000. The viscosity
clude 2,2-bis(4-hydroxyphenyl)propane (i.e., bisphenol
A), 2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane, 1,1~
bis(4-hydroxyphenyl)ethane, bis({4-hydroxyphenyl)methane,

10 4,4'-dihydroxydiphenyl, 4,4'-dihydroxy-3,3',5,5'~-tetra-
methyldiphenyl, 1,1-bis(4-hydroxyphenyl)cyclohexane, 1-
phenyl-1,1-bis(4-hydroxyphenyl)ethane, bis(4-hydroxy-
phenyl)ether, bis(4-hydroxyphenyl)ketone, bis{(4-
hydroxyphenyl)sulfide, bis{4-hydroxyphenyl)sulfone,

15 bis(4-hydroxyphenyl)sulfoxide, hydroquinone, resorcinol
and catechol. 2,2-bis(4-hydroxyphenyl)propane (i.e.,
bisphenol A) is particularly preferred. In the present
invention, these bifunctional phenolic compounds can be
used individually or in combination.

20 For adjusting the molecular weight of the aromatic
polycarbonate, the pclymerization reaction for produc-
ing the aromatié'polycarbonate can be conducted in the
presence of a monofunctional phenolic compound, such as

phenol, p-methylphenol, m-methylphenol, p-propylphenol,

25 m-propylphenol, p-t-butylphenol, p-t-octylphenol or p-



average nol ecul ar wei ght of an aromatic pol ycarbonate 25 can be determ ned
fromthe solution viscosity (using 21 nethylene chloride as a sol vent) of
the aromatic poly- carbonate. In the present invention, the styrene pol yner
con- tained in resin conponent (A) is a rubber-nodified sty- 5 rene polyner
and/ or a non-rubber-nodified styrene poly mer, and it is preferred to use a
rubber-nodi fied sty- rene polyner alone or ggm xture of a rubber-nodified
styrene pol yner and a non-rubber-nodified styrene poly- ner. 10 A
rubber-nodified styrene polyner is a polynmer having a structure in which a
di spersed phasecuoybpherdil,of a particul ate rubber polymer for nodification
Is dispersed in a continuous phase conprised of a styrene polyner. A
rubber - nmodi fi ed styrEmea@@lyien, cehe beromatbct pohgdabyonasét upedydrri zi ng
an aromatic vinyl nmonomer (such as styrene, a-nethylstyrene or
p- met hyl st yr enejhe apde spht ohavéytaon omapohayecapbkynehedabkeusitulret hea
aromati c vinyl nononmer, on a rubber polyner for nodifi- cation, using a
cust omary net hodramscicéd asrembti& polyc@bborataatannbeephoduced eguksben
pol ymeri zati on method or a suspension polynerization nmethod. Exanples of
sui t abl e5r ubberspah yhel by f the npané i wathod oasi desadébddeakovablhar spnsuch as
pol ybut adi ene, pol y(styrene-butadi ene) and pol y(acrylonitrile-buta
nection with the non-branched aromatic polycarbonate
except that the polymerization reaction is conducted in
the presence of a branching agent.
Examples of branching agents include 1,1,l1-tris(4-
10 hydroxyphenyl)ethane, 1,3,5-tris(4-hydroxyphenyl)ben-
zene, a,a’,a”-tris(4-hydroxyphenyl)-1,3,5-triiso-
propylbenzene, phloroglucin, 4,6-dimethyl-2,4,6-tris(4-
hydroxyphenyl)-2-heptene, 4,6-dimethyl-2,4,6-tris(4-
hydroxyphenyl)heptane and isatin bisphenol (i.e., 3,3-
15 bis(4-hydroxyphenyl)}oxyindol).
It is preferred that the aromatic polycarbonate
used in the present invention is an aromatic polycar-
bonate containing substantially no halegens in the
structure thereof. From the viewpoint of mechanical
20 strength and moldability, the viscosity average molecu-
lar weight of the aromatic polycarbonate is preferably
in the range of from 10,000 to 100,000, more preferably
in the range of from 14,000 to 40,000. The viscosity

average molecular weight of an aromatic polycarbonate

25 can be determined from the solution viscosity (using



25 diene); an isoprene rubber; a chloroprene rubber; 22 acrylic rubbers,
such as polybutyl acrylate; an ethyl- ene/propyl ene/ di ene terpolyner
(EPDM ; an ethyl ene/ octene copolymer rubber; and a conposite rubber com
prising a organopol ysil oxane conmponent and an al kyl 5 (nmeth)acrylate
conponent (a silicone-acrylic conposite rubber). Exanples of conononers
copol ynerizable with the aromatic vinyl mgnoner include unsaturated
nitrile nononers, such as acrylonitrile and nmethacrylonitrile; 10 vinyl
nmononers, such as acrylic acid, nmethacrylic acid, an alkyl acrylate and an
al kyl met hacrylmgehyhetei chlartyelraslea sovent N-sobehét atedatatepaige. In
the present invention, the content of the nodi- fyer rubber polyner in the
rubber - nodi f i edcastlysmanee 15 pol yner is preferably in the range of from5 to
80 % by weight, nore preferably from10 to 60 % by wei ght. Wen the
content of the rubbeln pdig/meresant hemverbhissn, niith {3 €frsiey rpeBymeolgomr i s
|l ess than 5 % by weight, the inpact resistance of the resin conposition
becomes 20 unsdataisfexttin yredfrencdripomant eft) ofs tderubthdermpdl fied sty- t he
rubber-nodi fied styrene polyner-is nore than 80 % by weight, the resin
conposi t3 on sufifegrs pmiynert yandy dovee mory- nibeaincd bhidd tytwseve | polas-
stiffness, but also a lowering of nelt fluidity and an occurrence of 25
di scol orati on asemeldndisiigelsatpreferesl awernsge aliamber-modified sty-

rene polymer alone or a mixture of a rubber-modified

styrene polymer and a non-rubber-modified styrene poly-

mer.

10 A rubber-modified styrene polymer is a polymer

having a structure in which a dispersed phase comprised

of a particulate rubber polymer for modification is

dispersed in a continuous phase comprised of a styrene

polymer. A rubber-modified styrene polymer can be ob-

15 tained by graft-polymerizing an aromatic vinyl monomer

(such as styrene, a-methylstyrene or p-methylstyrene)
and optionally a comonomer copolymerizable with the
aromatic vinyl monomer, on a rubber polymer for modifi-
cation, using a customary method, such as a bulk poly-
20 merization method, an emulsion polymerization method or
a suspension polymerization method.
Examples of suitable rubber polymers for modifica-
tion include diene rubbers, such as polybutadiene,
poly(styrene-butadiene) and poly(acrylonitrilé—buta—

25 diene); an isoprene rubber; a chloroprene rubber;



23 ter of the rubber polyner particles in the rubber- nodified styrene
polymer is preferably from0.1 to 2.0 m nore preferably from0.1 to 1.0
pm still nmore preferably from0.2 to 0.6 gm Wen the average diane 5 ter
of the rubber polymer particles is less than 0.1 m the inprovenent in

| npact resistance of the resin com position is unsatisfactory. \Wen the
average dianeter of the rubber polyner pargpcles exceeds 2..0 m the nelt
fluidity of.the resin conposition and the appear 10 ance of an ultinate
shaped article produced fromthe resin conposition becone poor. Preferred
exanpl es of rubperykbei Fubbessyr sueh gsl podydbutyd wdeytllat eso-araldtggyy hi gh

| npact pol ystyrene (hereinafter, frequently referred to as "H PS"), 15
acrylonitril e/ bapradpeapyiepeéddenepteypel y(naBS (EFDM));, an ethylene/
acrylonitrilel/acrylic rubber/styrene copol yner (AAS resin),
acrylonitriIe/e@ﬁ%ﬁ@ﬂecppgbymeﬁerubbb@n/gnﬂreneomwoﬁdW¢nEmb@&ESqum&in) and
met hyl nethacryl ate/ butadi ene/ styrene copolynmer (MBS resin). Further, a
20 conposite ruPbefipgait orgpobpprdyséboxanedcoypgnanti spd Bhealkyl

above- nenti oned vingl nmononmer onto a silicone- acrylic conposite rubber can
be used @s a rubBetb)apraylatd seppenenpol pneilisonenacuyléc- wodipoisdde
styrene polyner is a ?olyner 25 obtained by substantially the sanme net hod
as descri bed 24rubber).

Examples of comonomers copolymerizable with the
aromatic vinyl monomer include unsaturated nitrile
monomers, such as acrylonitrile and methacrylonitrile;

10 vinyl monomers, such as acrylic acid, methacrylic acid,
an alkyl acrylate and an alkyl methacrylate; maleic
anhydride; and an N-substituted maleimide.

In the present invention, the content of the modi-
fyer rubber polymer in the rubber-modified styrene

15 polymer is preferably in the range of from 5 to 80 % by
weight, more preferably from 10 to 60 % by weight.
When the content of the rubber polymer in the rubber-
modified styrene'polymer is less than 5 % by weight,
the impact resistance of the resin composition becomes
20 unsatisfactory. When the content of the rubber polymer
in the rubber-modified styrene polymer is more than
80 % by weight, the resin composition suffers not only
a lowering of heat stability as well as stiffness, but
also a lowering of melt fluidity and an occurrence of

25 discoloration as well as gelation. The average diame-



above in connection with the rubber-nodified styrene polyner except that a
rubber polyner is not used. That 1is, a non-rubber-nodified styrene polyner
can be ob- tained by polynerizing or copolynerizing an aronmatic 5 vinyl
nononer (such as styrene, a-nethylstyrene or p- nethyl styrene) and
optionally an unsaturated nitrile nononmer (such as acrylonitrile or

net hacrylonitrile) or other nononers (suchzas, vinyl nononers, e.g.,
acrylic acid, nmethacrylic acid, an alkyl acrylate and an al kyl 10

met hacryl ate; and mal ei ¢ anhydride and an N-substituted maleimde).
Exanpl es of nontﬁﬁbﬁﬁrthﬁdrﬂgbérspyﬂﬁm@r poirydedes dol dde gabdeal- pur pose
pol ystyrene (GPPS), acrylonitrile/styrene copolynmer (AS resin) and butyl
acryl at e/ acryl ofiPBifiefsEivEnBecbpoyREr iseprefeBady. FLOMNOLA tes@edt to
the styrene polymer used in the present invention, the reduced viscosity

i sp/ C (as neaskPedmPreapbedosaglynBrowl Qrér teoluDi am,ast2Q1CGrprewhi ch is
an i ndex of the nolecular weight, is prefera- bly in the range of from 30
to 80 cnB/ g, noPEeheEpbLid PooM| §-Brbm 06t pm60 Windh gtheheverage wiicand he
styrene _polyner is a polystyrene resin, toluene is used as the solvent
and when3t he st {#Enet pghwé\a beragpoliymaruparsdclest isl ékasothinc Ovilnyin,

copol yner, nethg% ethyl ketone is used as the solvent. In the production
of the sty 25 reng bﬁgﬁﬂ%?Te?ﬁei?eHHE%ﬂtvF§§6§F?9°PiQﬁlthéaﬁeﬂén09ﬂm25

trolled by selecting,the_tyge and anount of the initia-
position is-unsatisfactory. When the average diameter

of the rubber polymer particles exceeds 2.0 pum, the
melt fluidity of the resin composition and the appear-

10 ance of an ultimate shaped article produced from the
resin composition become poor.

Preferred examples of rubber-modified styrene
polymers include the so-called high impact polystyrene
(hereinafter, frequently referred to as "HIPS"),

15 acrylonitrile/butadiene/styrene copolymer (ABS resin),
acrylonitrile/acrylic rubber/styrene copolymer (AAS
resin), acrylonitrile/ethylene-propylene rubber/styrene
copolymer (AES resin} and methyl methacrylate/
butadiene/styrene copolymer (MBS resin). Further, a

20 composite rubber graft copolymer obtained by grafting
the above-mentioned vinyl monomer onto a silicone-
acrylic composite rubber can be used as a rubber-
modified styrene polymer.

A non-rubber-modified styrene polymer is a polymer

25 obtained by substantially the same method as described




tor, the polynerization tenperature and the amount of the chain transfer
agent. The resin m xture used as resin conponent (A) has 5 an aromatic
pol ycarbonate content of from50 to 95 % by weight, preferably from®65 to
95 % by weight, nore preferably from75 to 90 % by weight, that is, the
sty- rene polyner content of the resin mxture is from50 to 5 % by

wei ght, preferably from35 to 5 % by weighty410 nore preferably from25 to
10 % by wei ght. When the aromatic polycarbonate content is less than 50 t
by weight, the heat resistance,. nechani cal strength and flanme retardancy

of the ulti mat eabbapetnacbhaketheaost thunsat rabdetromodiWied 918/ 15dnd ene
pol ymer content is 15 less than 5 % by weight, the inprovenent in

mol dability of ppbhemeeserceptpehiati anrbbbetepolymeti Skacioar Yasedle That

or ganopol ysi | oxane used as conponent (B) in the present invention is one
of the conponenis,whi abn-plbpedrmbaROibanktitenel @b liyieal idahg Hd ams
retardancy 20 to resin conponent (A). The organopol ysil oxane (B) used in
the present i ntanhednbgoppliymesizingoor0capbllynkriikenabawnearmtiened
nonof uncti onal siloxane unit (hereinafter referred to as "Munit"), 0 to
100 nol t sof thevahpyemdhomest ( e0eH Akf §Hotbasal o-metthfileg yTiedn@xX die guni t

(herein 26 after referred to as "Dunit"), 0 to 100 nolt of the
above- nent i onedmnéthyistyrenal aaduoptmgnallyxaneunshturated nitrile

monomer (such as acrylonitrile or methacryldnitrile) or
other monomers (such as, vinyl monomers, e.g., acrylic
aclid, methacrylic acid, an alkyl acrylate and an alkyl

10 methacrylate; and maleic anhydride and an N-substituted
maleimide)}. Examples of non—rubber-modified styrene
polymers include general purpose polystyrene {(GPPS),
aérylonitrile/styrene copolymer (AS resin) and butyl
acrylate/acrylonitrile/styrene copolymer resin (BAAS).

15 With respect to the styrene ﬁolymer used in the
present invention, the reduced fiscosity nsp/C (as
measured in a 0.005 g/cm3 polymer solution at 30 °C),
which is an index of the molecular weight, is prefera-
bly in the range of from 30 to 80 cmalg, more prefera-

20 bly from 40 to 60 cm3/g, wherein, when the styrene
polymer is a polystyrene resin, toluene is used as the
solvent and when_the styrene polymer is an unsaturated
nitrile/aromatic vinyl copolymer, methyl ethyl ketone
is used as the solvent. In the production of the sty-

25 rene polymer, the reduced viscosity Msp/C can be con-



(hereinafter referred to as "T unit") and O to 63 nolt of the
above-nentioned tetrafunctional recurring silox 5 ane unit (hereinafter
referred to as "Qunit"), wherein each nolt is based on the total nolar
amount of the M unit, the Dunit, the T unit and the Qunit. Preferably,

t he organopol ysil oxane (B) conprises O to 50 nmolt of an Munit, 0 to 100
molt of a Dunit, O 10 to 90 nolt of a T ut and O to 60 nolt of a Q
unit, wherein each molt is based on the total nolar anpbunt of the Munit,
the Dunit, the T unit and the Qunit. The nolar ratio (nolt) of each of
the Munit, D tnolled byi bedrdt@ngntheatgpehandt ametititeosf thBeintiltox- 15
ane units contained can be confirnmed by proton and silicon 29 nucl ear
magneti ¢ resonathoe, (the pollyReSizahlith spmperasaepyandhehd vmblnitSod

term nal group-formng unit. When the anmount of the Munit exceeds 70
nol t, the nol ectharchdfnwerghkfet agendr ganopol ysil oxane becones too | ow,
and this results in that the volatility of the organopol y- sil oxane becones
too high and the conpa¢ibesihymbktiehe ussdaaspoéysnl cxmpensht h(Apshas
conponent (A) becomes too high and, therefore, resin conponent (A) becones
pl as- 255tici zegn Asomatisupblytaebbhate cehbentncy dHfomhB02Fo 9BSEnNby
conposi tion becones di sadvant ageously |lowered. The Qunit is a

crossl i nkage- f ovedgigt unpreféthablyt ficomn®binto 095t ebP waightxceerds 63 nol %
a probl em

preferably from 75 to 90 % by weight, that is, the sty-
rene polymer content of the resin mixture is from 50 to
5 % by weight, preferably from 35 to 5 % by weight,

lo more preferably from 25 to 10 % by weight. When the
aromatic polycarbonate content is less than 50 % by
weight, the heat resistance, mechanical strength and
flame retardancy of the ultimate shaped article become
unsatisfactory. When the styrene polymer content is

15 less than 5 % by weight, the improvement in moldability
of the resin composition becomes unsatisfactory.

The organopolysiloxane used as component (B) in
the present invention is one of the components which
play an important role for imparting flame retardancy

20 to resin component (A).

The organopolysiloxane (B} used in the present
invention comprises: ¢ to 70 mol% of the above-
mentioned monofunctional siloxane unit (hereinafter
referred to as "M unit”), 0 to 100 mol% of the above-

25 mentioned bifunctional recurring siloxane unit'(herein—



arises in that a gelation occurs during the production 5 of the

or ganopol ysi | oxane or that the nol ecul ar weight of the organopol ysil oxane
beconmes too high, so that the dispersibility of the organopol ysil oxane in
resin com ponent (A) is lowered, leading to a lowering of the flane
retardancy inparting effect of the organopolysi- 10 | oxane. Wth respect to
the Dunit content and T unit con- tent of i%rganopolysiloxane (B), there is
no particular Ilimtation, and these units can be contained in any desired
proportions in organopol ysiloxane (B). 15 Each Rin the Munit, D unit and

T unit of organertdel ystdoxaderdBsi nolependent |y £&Pi 66 eRb 83 afopgyal ent
organi c group selected fromthe group consisting of a nonoval ent Cl-C20

hydr ocar bon gr catfoveé- mEHOVGH it t Bl u kD1 bidd D OeaE 86 Y d5 PESKDOE SR OLP, @
Cl- C20 nercapto 20 al kyl group, a C2-C20 cyanoal kyl group, a C2-C20 acyl -

oxyal kyl group, (leXdidZ: @i nopd Kyeéd 0EOUPs Br Gn{R0) andnoafy|egyrveps a
Cl- C20 hydroxyal kyl group, and a C4- C20 gl yci doxyal kyl group. Exanpl es of
hydr ocar bon gr capsthercdiude anemt kythed 25e grOfihciSioba BSréctiet 1yyd ¢ Do, an
et hyl group, an n 28 propyl group, an isopropyl group, an n-butyl group,
an isobutyl graup,umit sHrrtednafoem, refdringd Wo grOU it Ny pestiete D oup,
an i sopentyl group, a neopentyl group, a t-pentyl group, an n-hexyl group,
an n-heptyl grofsh mol¥ is based on the total molar amount of the M

unit, the D unit, the T unit and the Q unit.
Preferably, the organopolysiloxane (B) comprises 0
to 50 mol% .of an M unit, 0 to 100 mol% of a D unit, ©
10 to 90 mol% of a T unit and 0 to 60 mol% of a Q unit,
wherein each mol% is based on the total molar amount of
the M unit, the D unit, the T unit and the Q unit.
The molar ratio (mol%) of each of the M unit, D
unit, T unit and Q unit and the structure of the silox-
15 ane units contained can be confirmed by proton and
silicon 29 nuclear magnetic resonance (lH- and 29gi-

NMR) spectroscopy.

The M unit is a terminal group-forming unit. When
the amount of the M unit exceeds 70 mol%, the molecular
20 weight of the organopolysiloxane becomes too low, and
this results in that the volatility of the organopoly-
siloxane becomes too high and the compatibility of the
organopolysiloxane with resin component (A) becomes too
high and, therefore, resin component (A) becomes plas-

25 ticized. As a result, the flame retardancy of the



5 an n-octyl group, an isoocty['group, an n-nonyl group,
an n-dodecyl group or an n-octadecyl group; an al kenyl

an n-decyl group,

group, such as a

vinyl group, an allyl group, a 5-hexenyl group or a 4-vinylcycl ohexyl

group; a cycloal kyl group, such as a cycl opentyl group,

10 a cycl ohexyl

group, a 4-ethylcycl ohexyl group or a cycloheptyl group; an aryl group,
such as a phenyl group, a biphenyl group, & naphthyl group, a tolyl
group, a xylyl group or an ethyiphenyl group; and an aral kyl group, such
as a benzyl group, an a-phenyl 15 ethyl group or a R-phenyl ethyl group.
Exanpl es of halregamateahgrysii o torcgnes pdisadvanteagecehl pr bomeebsd . gr oup,

3-chl oropropyl group, a 3,3,3- trifluoropropyl group, a

5,5,5, 4,4, 3, 3- hept affiheorp-urpientid agreegs slal bl ge -ofjdioming geroutp, #Hhen
di chl orophenyl 20 group and a trifluorotolyl group. Exanples of
mer capt oal kyl gheupsadurcl wie the-Q nerciapsomedds @3 cupl nda gproblem

3-nmer capt opropyl group. Exanples of cyanoal kyl groups

ncl ude a 2-cyano

et hyl group ancim s®=cyiandireopyd qelaipioR Sodonang | dsrihg adye axayedugtiqr oups
i nclude a 3-acryl 29 oxypropyl group and a 3-nethacryl oxypropyl group.
Exanpl ess of amafodiHey lomyanugso Iyel lntearse animat thepydlegwlay waight

N- (2- am noet hyl ) - 3-am nopropyl group, and an

N- ( 2- ami noet hylof FharicumardpEtsd loxamp e cpmrp. t @ Bxbgipl eso ofhatyi thear yi

groups include an am no-

dispersibility of the organopolysiloxane in resin com-

ponent (A) is lowered, leading to a lowering of the

flame retardancy imparting effect of the organopolysi-

10 loxane.

With respect to the D unit content and T unit con-

tent of organopolysiloxane (B), there is no particular

limitation, and these units can be contained in any

desired proportions in organcopolysiloxane

(B).

15 Each R in the M unit, D unit and T unit of organo-

polysiloxane (B) independently represents

a monovalent

organic group selected from the group consisting of a

monovalent Cj;-Cpp hydrocarbon group, a monovalent Cj-

Czg9 halogenated hydrocarbon group, a C3;-Cyp mercapto-

20 alkyl group, a Cp-Czg cyanoalkyl group, a

Cyp-Cyp acyl-

oxyalkyl-group, a C1-Cop aminoalkyl group, a Cg-Cyg

aminoaryl group, a C;~Cpp hydroxyalkyl group, and a C4-

Cz0 glycidoxyalkyl group.

Examples of hydrocarbon groups include an alkyl

25 group, such as a methyl group, an ethyl group, an n-

a



phenyl group. Exanples of hydroxyal kyl groups include a hydroxy- propyl
group. Exanpl es of glycidoxyal kyl groups include a 3- 10 gl yci doxypr opyl
group. Anpbng these groups, fromthe viewpoint of excel- lent properties and
econonm cal advantages, it is nost preferred that each Rin the Munit, D
unit and T unit of organopol ysil oxane (B) independently represents an 15
organi c group selected fromthe group conspgting of a nethyl group, an

et hyl group, an n-propyl group, an isopropyl group, an isooctyl group, a
vinyl group and a phenyl group. Wth respect to the structure of
organopoly 20 siropydnericBp, tarerisdpropylp@raupul @n ni-butytli graw | @y as
the contents of Munit, Dunit, T unit and Qunit are, respectively, in

t he above nent iiGeettydngesoup,Ther ef-dnety v @ricags tay fedudfyl group, an
or ganopol ysi | oxanes can be wused in the present invention. Exanples of the

struc 25 tures nefpentgdnepaiysi loox dseped)t yingnoe .a d ines@endy13@rairel i c
structure conprising D units, a branched struc- ture conprising T units,

and a branched astt-peniyd. eaupnr iesi mg hexydmgomeain 0D R - @ tYTIQ groupl.Q
(wherein, for exanple, DT neans a conbination of Dunit and T unit; 5 and
si m | ar 5abbr eviaat incoEtarle dooeguern i sweed yHe ggiondf .- anen)-nofyrdt B URBXanpl es
of structures having term nal
an n-decyl group, an n-dodecyl group or an n-octadecyl
group; an alkenyl group, such as a vinyl group, an
allyl group, a 5-hexenyl group or a 4-vinylcyclohexyl
group; a cycloalkyl group, such as a cyclopentyl group,
10 a cyclohexyl grdﬁp. a 4—ethylcyclohexyl group or a
cycloheptyl group; an aryl group, such as a phenyl
group, a biphenyl group, a naphthyl group, a tolyl
group, a xylyl group or an ethylphenyl group; and an
aralkyl group, such as a benzyl group, an a-phenyl-
15 ethyl group or a P-phenylethyl group.
Examples of halogenated hydrocarbon groups include
a chloromethyl group, a 3-chloropropyl group, a 3,3,3-
trifluoropropyl group, a 5,5,5,4,4,3,3-heptafluoro-

pentyl group, a chlorophenyl group, a dichlorophenyl

20 group and a trifluorotolyl group.
Examples of mercaptoalkyl groups include a 2-
mercaptoethyl group and a 3-mercaptopropyl group.
Exémples of cyanoalkyl groups include a 2-cyano-
ethyl group and a 3-cyanopropyl group.

25 Examples of acyloxyalkyl groups include a 3-acryl-



Munits include a linear structure conprising a conbi- nation MD, and a
branched structure conprising a conbi- nation MI, MY NMDT, MDQ MIQ or
MDTQ Preferred are an 10 organopol ysil oxane having a linear structure
conprising a conbination MD and an organopol ysi |l oxane having a branched
structure conprising a conbination DI, MDT, MQ NMDQ MIQ or MDTQ
Especially preferred organopol y- siloxane (B) is the so-called M) resin
which is an or 15 ganopol ysil oxane conposed mainly of Munits and Q units
and optionally containing D units and/or T units. Such an

or ganopol ysi | oxafig sy b eyrsin g e s e thadugbdxpyropydr geaappl e, the
met hods di scl osed in Exam ned Japanese Patent Application Publication No.

Hei 8-22921 (corre kst nef tamihcallBat eqitodps HnSHBAO58) 3 aamid@panese
Pat ent No. 2941701 (corresponding to U. S. Patent No. 5,786,413). The
preferred strugingmsl afr@igarapaliys: | axbmnee (BYy1 ) canaheneppopsedroup f er ns
of its conposition. Wen or- 25 ganopol ysil oxane (B) is conposed mainly of
D units and 31 anl um t0s; ( 2tamingeieiel y edl-athahot h2-methylieoprepyl ofr@apuni t
and T unit is in the range of from70 to 100 nolt and the Munit content
is in the range of fmeoflds D amioidaryheysdups tinclude camdamin@ageous t hat
the nolar 5 ratio of the Dunit to the T unit is in the range of from
10/ 90 to 90/ 10.phArent gyganmwpol ysi |l oxane (B) is conposed mainly of
Examples of hydroxyalkyl groups include a hydroxy-
propyl group.
Examples of glycidoxyalkyl groups include a 3-
10 glycidoxypropyl group.
Among these groups, from the viewpoint of excel-
lent properties and economical advantages, it is most
preferred that each R in the M unit, D unit and T unit
of organopolysiloxane (B) independently represents an
15 organic group selected from the group consisting of a
methyl group, an ethyl group, an n-propyl droup, an
isopropyl group, an iscoctyl group, a vinyl group and a
phenyl group.
With respect to the structure of organopoly-
20 siloxane (B), there is no particular limitation as long
as the contents of M unit, D unit, T unit and Q unit
are, respectively, in the above mentioned ranges.
Therefore, various types of organopolysiloxanes can be

used in the present invention. Examples of the struc-

25 tures of organopolysiloxane (B) include a linear or




Munits and Qunits, it is preferred that the Munit content is in the
range of from 10 to 50 nol% the Q 10 unit content is in the range of from
15 to 60 nolt, and the total content of Dunit and T unit is in the range
of fromO to 70 nol % nore advantageously from5 to 70 nol %

Or ganopol ysil oxane (B) conprising Dunit, T unit 15 and Q unit contai ns,
as a termnal group, a hydroxyl group andhgr an al koxy group which are/is
directly bonded to the silicon atom depending on the production nethod.
The al kyl group in the al koxy group varies de- pending on the starting

mat eri al or solagnti disdhidrdie S osiued iPnuRi©eess mshdiied Ssgemeral |y a
| ower al kyl group, such as a nethyl group, an ethyl group, a propyl

group, a butyl @@fr@ o PRiing WX S andexraiengy sthaserdes ntomd
groups (especially termnal hy- droxyl group) are highly reactive and

therefore it | priZinpta REGhRIdL0idhalT | Ry, '@ ¢ aPEpt(whereld/ geonouUNt
32 in organopol ysiloxane (B). This is because these ter- mnal groups

cause a side r 3k | PMHiddhs W aibriditha i GRNOP D Wil ©xare T suliyey ol yzed,
these term nal groups formcrosslinking, thereby causing a |owering of the

5 noldalg lity qind haniEs® uasidt idhs Hréd NEvdwdht Mhalsed Neereinaf-
or ganopol ysiloxane is mxed with the resin conpo- nent at a high

tenperature, theso .terlictakrgr exampleacbf witiicanresoatiiagpdleyadmadnat e,
t hereby causing a | ow
M units include a linear structure comprising a combi-
nation MD, and a branched structure comprising a combi-
nation MT, MQ, MDT, MDQ, MTQ or MDTQ. Preferred are an
10 organopolysiloxane having a linear structure comprising
a combination MD and an organopolysiloxane having a
branched structure comprising a combination DT, MDT, MQ,
MDQ, MTQ or MDTQ. Especially preferred organcpoly-
siloxane (B) is_the so-called MQ resin which is an or-
15 ganopolysiloxane composed mainly of M units and Q units
and optionally containing D units and/or T units. Such
an organopolysiloxane can be advantageously produced by,
for example, the methods disclosed in Examined Japanese
Patent Application Publiéation No. Hei 8-22921 (corre-
20 sponding to U.S. Patent No. 5,548,053) and Japanese
Patent No. 2941701 (corresponding to U.S. Patent No.
5,786,413).
The preferred structures of organopolysiloxane (B)

can be expressed in terms of its composition. When or-

25 ganopolysiloxane (B) is composed mainly of D units and



ering of the nol ecul ar weight of the aromatic polycar- 10 bonate. It is
preferred that the term nal hydroxyl group content of organopol ysil oxane
(B) is 5 %by wight or |ess, nore advantageously 1 % by wei ght or |ess.

It is preferred that the term nal al koxy group content of 15

or ganopol ysi |l oxane (B) is 10 % by weight or less, nore advantageously 5 %
by weight or |ess. The hydroxyl group content can be determ ned by a

met hod in which the anmount of gas which is generated when

or ganopol ysi |l oxane (B) is reacted with an organo 20 netal lic conpound, such

as an al kyllithpumied, alkyls pRenested brht denéCebgaar doneagenbr pr the
like, in an anhydrous solvent is neasured. On the other hand, the al koxy

group content cafnibeas@lTubpiedision exanphegef6OnNFirbm 30gnal 100t mglLal
rati o of the proton nuclear 25 magnetic resonance (i H NVR) spectrum using
an appropri 33 amd ethétiermad t steamtlent Ssbsh atice. r@nganopokyeml Oxkne30B) can
be stabilized by a nethod in which the term nal hydroxyl groups are
treated with a moly) athéegehgeint 19 mées ehbyvanbagedbushehdtt ehai malkahydr oxyl
groups into Munits. The introduction of an Munit into the skel eton of
or ganopos ysi | oxaareid B)£ cee i wobtlutd etheoT wmiy by ihethei kghgei of
treatment conducted after the bel ow nentioned hydrol ysis-condensati on
pol yneri zati on £feac 10/90 to 90/10.
When organopolysiloxane (B} is composed mainly of
M units and Q units, it is preferred that the M unit
content is in the range of from 10 to 50 mol%, the Q
10 unit content is in the range of from 15 to 60 mol%, and
the total content of D unit and T unit is in the range
of from Q0 to 70 mol%, more advantageously from 5 to 70
mol%.
Organopolysiloxane (B) comprising D unit, T unit
i5 and Q unit contains, as a terminal group, a hydroxyl
group and/or an alkoxy group which are/is directly
bonded to the silicon atom, depending on the production
method. The alkyl group in the alkoxy group varies de-
pending on the starting material or solvent used in the
20 production process and it is generally a lower alkyl
group, such as a methyl group, an ethyl group, a propyl
group, a butyl group, a pentyl group or a hexyl group.
These terminal groups (especially terminal hy-

droxyl group) are highly reactive and therefore it is

25 not preferred that they are present in a large amount



10 tion (for produci ng organopol ysil oxane (B)), but also during the

hydr ol ysi s-condensati on pol ynerization reac- tion (for
or ganopol ysi | oxane (B)). Specific exanples of organoch
al koxysi | anes and other raw materials used for produc-
or ganopol ysi | oxane (B) are described bel ow. Exanples of

pr oduci ng
orosi | anes, organo-
15 ing

raw materials for

the D unit include dinethyldichlorosilane,giethyldichlorosilane, nethyl-
vi nyl di chl orosi | ane, net hyl phenyl di chl orosilane, di- phenyl di chl orosil ane,

di met hyl di met hoxysi | ane, di 20 net hyl di et hoxysi | ane,

di et hyl di met hoxygi b2g8noslh1y&f hykahet (BXySiMane is because these ter-

nmet hyl vi nyl di met hoxysi | ane,” net hyl vi nyl di et hoxysi | ane,

net hyl phenyl di nigi heXYy§ibape, cali®é hy| phesyteaet hexysh | @iech, when the
di phenyl di met hoxysi | ane, and di phenyl di et hoxysi | ane. 25 Exanpl es of ot her

raw material s f@rgahepSiei ioddnei 06! Hi@roEy¥28@] hyheye! DErshaDXgheups

oct anet hyl cycl o- tetrasil oxane, decanethyl cycl opent asi

oxane, 1, 3, 5-

trimethyl -1, 3, Sebfmpbesys LYk Dh g | Sthexepe, cdusidg 7a lowering of the

tetramethyl -1, 3,5, 7-tetraphenyl cycl otetrasi | oxane, 5

hexaphenyl cycl ohéi18aboxarne @ndriost spHenytensd oieidm,; ot | Dixaneickxawpérs of

raw materials for the T unit include nethyltrichlorosi

| ane,

et hyl tri chl or osth@nerganhéiyd ¥4 il 6khne 05 | aheed nwitlopyhé rresinrcsmpane,
i sopropyltri 10 chl orosilane, phenyltrichlorosilane, isooctyltrichloro-
nent at a high temperature, these terminal groups react

with an aromatic polycarbonate, thereby causing a low-

ering of the molecular weight of the aromatic polycar-

10 bonate.

It is preferred that the terminal hydroxyl group

content of organopolysiloxane (B) is 5 %

by weight or

less, more advantageously 1 % by weight or less. It is

preferred that the terminal alkoxy group
15 organopolysiloxane (B) is 10 % by weight

advantageously 5 % by weight or less.

content of

or less, more

The hydroxyl group content can be determined by a

method in which the amount of gas which is generated

when organopolysiloxane (B) is reacted with an organo-

20 metallic compound, such as an alkyllithium, an alkyl-

magnesium halide (Grignard reagent) or the like, in an

anhydrous solvent is measured. On the other hand, the

alkoxy group content can be calculated, for example

from the signal integral ratio of the proton nuclear

25 magnetic resonance {1H-NMR) spectrum using an appropri-



silane, nethyltrinmethoxysilane, nethyltriethoxysilane,

et hyl tri nmet hoxysil ane, ethyltriethoxysilane, vinyl- trimnmethoxysilane,
vinyltriethoxysilane, n-propyltri- nethoxysilane, n-propyltriethoxysilane,
i sopropyl 15 trinmethoxysilane, isopropyltriethoxysilane, phenyl-

tri met hoxysil ane, phenyltriethoxysilane, isooctyl- trinethoxysilane and

I sooctyltriethoxysilane. Exanples of raw materials for the Q unit include
tetrachl orosil ane, tetranethoxysil ane, tetﬁaethoxy- 20 sil ane and
tetra-n-propoxysilane. Exanples of silylating agents used for introducing

the Munit inclyde, i |Jret hyl - chl or osi | ane,

triethylchlorogﬁ aﬁgyéﬁﬁﬁﬁhy:gﬁgﬁﬁfgnéﬂié%gggfane

di phenyl met hyl chi Or%da%%iyo&hﬁg'igfb%%)gle B A o | g fiMzed by a
|

di met hyl vi nyi chl or osi I"ane; si l'azanes, such as

hexamet hyl di st bizdg AR vhidaflicn IRl Sid BITRIdVAE) £ 1 d2gape. afganp! os of

raw material s unit, other than theé above-nentioned silylating

agents, i ncl ude. 5 NepRatdyistilyrantg Jagkfl e edbAn@s e st sihoxane

and 1, 3-divinyltetranethyl di sil oXxane. O ganopol ysiloxane (B) used in the
present g nven tden Al ok asqua)dﬁ giftAwenager ol ecul ar wei ght  of
from500 to 100,000, nore preferably from1,000 to 10 40,000, still nore

preferably from 1, 0@Ge @nt@cdRRti\dhenst e Weiglit avetagchamdlesld ton wef ght
Is |l ess than

organopolysiloxane (B) can be conducted not only by the
silylation treatment conducted after the below-
mentioned hydrolysis-condensation polymerization reac-

10 tion (for producing organopolysiloxane (B)), but also
during the hydrolysis-condensation polymerization reac-
tion (for producing organopolysiloxane (B)).

Specific examples of organochlorosilanes, drgano-
alkoxysilanes and other raw materials used for produc-

15 - ing organopolysiloxane (B) are described below.

Examples of raw materials for the D unit include
dimethyldichlorosilane, diethyldichlorosilane, methyl-
vinyldichlorosilane, methylphenyldichlorosilane, d4i-
phenyldichlorosilane, dimethyldimethoxysilane, di-

20 methyldiethoxysilane, diethyldimethoxysilane, di-
ethyldiethoxysilane, methylvinyldimethoxysilane,
methylvinyldiethoxysilane, methylphenyldimethoxysilane,
methylphenyldiethoxysilane, diphenyldimethoxysilane,
and diphenyldiethoxysilane.

25 Examples of other raw materials for the D unit



500, the volatility of organopol ysil oxane (B) becones too high and the
conpatibility with resin conponent (A) becones too high and, therefore,
resin conmponent (A) 15 becones plasticized. As a result, the flane
retardancy of the resin conposition becones di sadvant ageously | ow ered.
On the contrary, when the wei ght average nol ecu- |ar wei ght exceeds

100, 000, the dispersibility of or- ganopol¥§iloxane (B) in resin conmponent
(A) is lowered. 20 As a result, the flanme retardancy of the resin conposi-
tion becones unsatisfactory and the mechani cal proper- ties of the resin

conposi tion ar ejhONed&eth&hk i @yc 98OHEE Y1088 Web8AmaYRY 289 caBL ecul ar
wei ght of or- ganopol ysil oxane (B) is obtained by gel perneation 25

chromat ogr aphy {&PfasilSkate 2 Eabaké Bhy DOy EL6NEnOAs BboxhaknNed, B, 5h respect
to standard nonodi sperse polysty- rene sanples. Wth respect to the nethod

for produci ng ofgBfethPD} Vs | DxeREphElyléPeIetiBs D0oRaRE| cLl ar 5l i7ri tati on,
5 and any conventional nethods can be enployed. For ex anple, an

or ganopol ysi | oxiaeier &t iDL pr 031 IS £7- byt Baphe p €Téy U0 B8t DA gANORAOhEL 0Si | ane,
an organoal koxysilane or the Iike to a hydrol ysis-condensation

pol ynerizati on heegshemyl ¢y ldier s EEeraiee odndnoekapisesnplevyalobétyvat er 10
and an acidic or basic catalyst, followed by neutrali- zation of the acidic
or basic catal ystladadea base or acid. O ganopolyil oxane (B) having a
desired struc-

Examples of raw materials for the T unit include
methyltrichlorosilane, ethyltrichlorosilane, vinyltri-
chlorosilane, n-propyltrichlorosilane, isopropyltri-

10 chlorosilane, phenyltrichlorosilane, iscoctyltrichloro-
silane, methyltrimethoxysilane, methyltriethoxysilane,
ethyltrimethoxysilane, ethyltriethoxysilane, vinyl-
trimethoxysilane, vinyltriethoxysilane, n-propyltri-
methoxysilane, n-propyltriethoxysilane, isopropyl-

15 trimethoxysilane, isopropyltriethoxysilane, phenyl-
trimethoxysilane, phenyltriethoxysilane, isooctyl-
trimethoxysilane and isooctyltriethoxysilane.

Examples of raw materials for the Q unit include
tetrachlorosilane, tetramethoxysilane, tetraethoxy-

2Q silane and tetra-n-propoxysilane.

Examples of silylating agents used for introducing
the M unit include chlorosilanes, such as trimethyl-
chlorosilane, triethylchlorosilane, dimethylphenyl-
chlorosilane, diphenylmethylchlorosilane, triphenyl-

25 chlorosilane and dimethylvinylchlorosilane; and di-



ture can be obtained by controlling the contents of M units, Dunits, T
units and Qunits by appropriately 15 selecting the type and anmount of the
organochl orosi | ane, organoal koxysilane or the |ike. Further, the nol ecul ar
wei ght of the organopol ysil oxane (B) can be controlled by adjusting the
type and anount of the catalyst, the anount of water, the tenperature and
time of the hy 20 drolysis-condensation pol rization reaction and the
content of Munits. In the conventional nethods for producing an or-
ganopol ysi | oxane, an organopol ysi | oxane produced is subjected to

purification trestdRiied OrsiEiOys NgeimethPradycedzgaét sndi 183-asalts
formed between an acidic or 37 basic catalyst and a base or acid used for

neutraliza- tionmfltdierandthEldsibsianeatal yst. Also in the pre- sent

i nvention, an organopol ysil oxane produced nmay be subjected to such
purification treat nExamgioye e ,ravhandtdytalodieedtisel M sune] ustehénor gani c
netal salts usable as conponent (C). Therefore, as described below in
connection wi t hthare tred hasb feormeémiciompad adigl atbngangent et bhckadié (C), it
is preferred that the purification treatnment is omtted and the inorganic
netal sabts by Hekgmethycledli s nlddenar gapdipisenpkoeeranethybdi sikoxsrd as

conponent (C). The anobunt of organopol ysiloxane (B) used in the resin
conposi tion is dndr (B-1diwigll fertandhyial gt loxane.
Organopolysiloxane (B) used in the present inven-
tion preferably has a weight average molecular weight
of from 500 to 100,000, more preferably from 1,000 to

10 40,000, still more preferably from 1,000 to 10,000.
When the welght average molecular weight is iess than
500, the volatility of organopolysiloxane (B) becomes
too high and the compatibility with resin componént (A)
becomes too high and, therefore, resin component (A)

15 becomes plasticized. As a result, the flame retardancy
of the resin composition becomes disadvantageously low-
ered. On the contrary, when the weight average molecu-
lar weight exceeds 100,000, the dispersibility of or-
ganopolysiloxane (B) in resin component (A} is lowered.

20 As a result, the flame retardancy of the resin composi-
tion becomes unsatisfactory and the mechanical proper-
ties of the resin composition are lowered disadvanta-
geously. The weight average molecular weight of or-
ganopolysiloxane (B) is obtained by gel permeation

25 chromatography (GPC), using a calibration curve ob-




preferably from0.5 to 20 parts by weight, nore pref 15 erably from1l to 15
parts by weight, relative to 100 parts by weight of resin conponent (A).
When the anount of organopol ysiloxane (B) is less than 0.1 part by

wei ght, the inprovenent in flanme retardancy of the resin conposition
beconmes unsatisfactory. On the other 20 hand, when the anount of

or ganopol ysil oxane (B) is nore than 30 paﬁgi by wei ght, the nmechanica
properties, such as inpact resistance, of the resin conposition

di sadvant ageously becone | ow. Organopol ysil oxanes (B) can be used

i ndi vidually ortain€@nwibnt re8pedd A8 sbangapicmahkalikpeekal pedlyistgnd/ or an

inorganic 38 alkaline earth netal salt are/is used as inorganic netal
salt (C). The inengasamplesal salt (C) is the conmponent which is the
characteristic feature of the present invention and which plays an
I nportant role for SWitiparéspgct| boethetmethhodyfdéo pesductogpongatofA) by a
synergi stic effect achieved by the cooperation between inorganic netal
salt (C and orpahppblysahexéB¢, (Bherdhisi nor ganticalkzal Limktakisal,t and
inorganic alkaline earth netal salt, which are used as inorganic 10 netal
salt (O5 are, amdpacnyivehyenhignil methedsbeanwekenemplowedganter agxd and
an alkali nmetal elenment and a salt fornmed between an inorganic acid and an
al kal i ne earthamplal esheorganophéyaikekaneecan becproducedelyf 8ubproduci ng
I n- ‘
jecting an orxrganochlorosilane, an organoalkoxysilane or
the like to a hydrolysis-condensation polymerization
reaction in the presence of an excess amount of water
10 and an acidic or basic catalyst, followed by neutrali-
zation of the acidic or basic catalyst with a base or
acid. OrganopolysSiloxane (B) having a desired struc-
ture can be obtained by controlling the contents of M
units, D units, T units and Q units by appropriately
15 selecting the type and amount of the organochlorosilane,
organoalkoxysilane or the like. Further, the molecular
weight of the organopolysiloxane (B) can be controlled
by adjusting the type and amount of the catalyst, the
amount of watexr, the temperature and time of the hy-
20 drolysis-condensation polymerization reaction and the
content of M units.
In the conventional methods for producing an or-
ganopolysiloxane, an organopolysiloxane produced is

subjected to purification treatment for removing by-

25 produced salts, i.e., salts formed between an acidic or



15 organic netal salt (C) are lithium sodium potassium rubidium and
cesium O them sodium and potassiumare preferred. The al kaline earth
netal el enents used for produc- ing inorganic netal salt (C) are beryllium
magnesi um 20 cal cium strontiumand barium O them nagnesium and
calciumare preferred. Exanples of inorganic acids used for producing
inorganic netal salt (C) include hydrogen ghkuoride, hydrogen chloride,

hydr ogen brom de, hydrogen iodide, 25 sulfuric acid, sulfurous acid,
thiosulfuric acid, pyro 39 sulfurous acid, dithinous acid, nitric acid,
nitrous acid, besdsphetiadysd dndyy d@isss piordaiddlaed Hon aertixpliza-

hexaf | uoroal um ni ¢ acid, hexafluorosilicic acid, hexa- fluorotitanic acid,
hexaf | uor ophospgtiem efadihe ad & a et dfdsior sisdralysici dAlppeflar the ®%&8mpl es
of inorganic netal salt (C) include an alkali netal salt of nitric acid,
an al ka- |ine s®nth imstealt iogal @nofordandne lys idoxane nzgdugad N2y RE i de and
an al kaline earth netal halide. The alkali 10 netal halide.is forned

bet ween an al kaubjesttald dloesmeth pand fhr@tdgen tmaadmedd - hli@Weyer -ckP6ri de,
hydrogen bro- mde or hydrogen iodide. The al kaline earth netal hal- ide is
formed et ween batr paioidatdede seditish imstlatdes | iganganighmetipdr SFei S W IR,

hydr ogen chl ori de, hydrogen bro 15 m de or hydrogen i odi de. .
as component (C). Therefore, as described below in

connection with the method for incorporating inorganic
metal salt (C), it is preferred that the purification
treatment is omitted and the inorganic metal salts by-

10 produced in the organopolysiloxane produced are used as
component (C).

The amount of organopolysiloxane (B) used in the
resin composition is from 0.1 to 30 parts by weight,
preferably from 0.5 to 20 parts by weight, more pref-

15 erably from 1 to 15 parts by weight, relative to 100
parts by weight of resin component (A). When the
amount of organopolysiloxane (B) is less than 0.1 part
by weight, the improvement in flame retardancy of the
resin composition becomes unsatisfactory. On the other

20 hand, when the amount of organopolysiloxane (B) is more
than 30 parts by weight, the mechanical properties,
such as impact resistance, of the resin composition
disadvantageously become low. Organopolysiloxanes (B)
can be used individually or in combination.

25 An inorganic alkali metal salt and/or an inorganic



Specific exanples of alkali netal halides include LiF, Lid, LiBr, Lil
NaF, NaC, NaBr, Nal, KF, KC, KBr and KI. O them NaC , NaBr, KO and
KBr are pre- ferred. 20 Specific exanples of alkaline earth nmetal halides
i ncl ude MgF2, MyCl2, MyBr2, Ml 2, CaF2, CaCl2, CaBr2 and Cal2. Specific
exanpl es of other inorganic netal salts (C) include Na2SO4, K2S04, MyS04,
CaSO4, Na2SO31 K2S03, 25 MgSO3, CaS03, Na2&2C3, K2S203, MgS203, CaS203,
Na2S205, 40 K2S205, MgS20b, CaS20b, Na2S24, K2S204, Mys204, CaS204,
NaNO3, KNGB, Mg(NGB)2, Ca(N03)2, NaNG2, KNO2, My(N02)2, Ca(N2)z, Na3PO4,
K3PO4, My3(PO4prkalasePearth MeARIOBalikKeme(gis MR EE ICSIREOAC Na2B407,
K2B407, MyB4O7, CaB4O7, 5 Na3AlF6, K3AlF6, M3(AlF6) 2, Ca3&21F6)2, Na2Si F6,
K2Si F6, MySi Feetadsspdt N&2Ti FBhekerprganigTrebal cagil ke { ChabE6 thekprs,
My(PF6) 2, Ca(PF6)2, NaBF4, KBF4, (BF4)2 and Ca(BF4)2. The anmpunt of
i nor gani ¢ et aFoBRPRent) whieh iif the charpsdexisddsodiedtors £ e 0. 0005
to 5 parts by weight, preferably from0.001 to 2 parts by weight, nore
pref- erably fPeAEenGosnventipar angy whdchhblays an Japogtepd nede £ogy
wei ght of resin conponent (A). Wen the anount of inorganic netal salt (C
i s [ess5than 0Olwpesting fapmepyekargpncyt ke rRpisy EeBRONeRtf |(Ane B¥efar dancy
of the resin conposition becones unsatisfactory. On the
synergistic effect achieved by the cooperation between
inorganic metal salt (C) and organopolysiloxane (B).
The inorganic alkali metal salt and inorganic
alkaline earth metal salt, which are used as inorganic
10 metal salt (C), are, respectively, a salt formed be-
tween an inorganic acid and an alkali metal element and
a salt formed between an inorganic acid and an alkaline
earth metal element.
The alkali metal elements used for producing in-
15 organic metal salt (C) are lithium, sodium, potassium,
. rubidium and cesium. Of them, sodium and potassium are
preferred.
The alkaline earth metal elements used for produc-
ing inorganic metal salt (C) are beryllium, magnesium,
20 calcium, strontium and barium. Of them, magnesium and
calcium are preferred.
Examples of inorganic acids used for producing
inorganic metal salt (C) include hydrogen fluoride,
hydrogen chloride, hydrogen bromide, hydrogen iodide,

25 sulfuric acid, sulfurous acid, thiosulfuric acid, pyro-



ot her hand; when the anpbunt of inorganic netal salt (C) is nore than 5
parts by weight, the heat stability and hydrolysis resistance of the
aromati c pol ycarbonate 20 becone | owered and hence the mechani cal
properties, such as inpact resistance, of the resin conposition
di sadvant ageously beconme |ow. As inorganic netal salt (C), various
inorganic alkali metal salts and various 4qiorganic alkaline earth neta
salts can be used indi 25 vidually or in conbination. 41 |In the present
i nvention, conbined use of organop ol ysiloxane (B) and inorganic netal salt
(O is neces- sarfurdienact@andpohysolisxased(Bhitkroseacsdaddedrbas resin
conponent (A), the inprovenent in flame retar 5 dancy of the resin
conposi tion i sacidatpisésastieoryc doid, waenophbbphogasopeiysi bexaneatBh, and
inorganic nmetal salt (C) are added to resin conponent (A), the flane
retardancy of hdweafhsdérpabipinsidi a0ids geratliyotropivvede a¥ban haeaganic
netal salt (C) alone is added to resin 10 conponent (A), alnost no
i nproverent i nfXlanetitdmic alebhdy kbewabrPuobbphosphodie asbstiagheari stic
feature of the present inven- tion resides in that a snmall anmount of
i norgard ¢ net detf tuqx@basiaisecidn conbi nati on with organopol ysi | oxane 15
(B) to thereby obtain synergy therebetween for inpart- ing high flane
retardancy to an arRredienregblepompleatef irsrgamconpostdl osakion(@) ni ng an
i nherently flammabl e

include an alkali metal salt of nitric acid, an alka-

line earth metal salt of nitric acid, an alkali metal
halide and an alkaline earth metal halide. The alkali
10 metal halide is formed between an alkali metal element
and hydrogen fiuoride, hydrogen chloride, hydrogen bro-
mide or hydrogen iodide. The alkaline earth metal hal-
ide is formed between an alkaline earth metal element
and hydrogen fluoride, hydrogen chloride, hydrogen bro-
15 mide or hydrogen iodide.
Specific examples of alkali metal halides include
LiF, LiCl, LiBr, LiI, NaF, NaCl, NaBr, NaI, KF, KCl1,
KBr and KI. Of them, NaCl, NaBr, KCl and KBr are pre-
ferred.
20 Specific examples of alkaline earth metal halides
include MgF;, MgCl:, MgBr;, Mgl., CaF, CaCl;, CaBr: and
Cal..
Specific examples of other inorganic metal salts
(C) include Na,S04, Ki2504, MgSO4, CaS0s, NazS03;, K»SOs,

25 Mg50s, CaS03, Na:5;03, Ka5203, MgS:0a, CaS:03, Na:S:0s,



styrene polyner. On the other hand, with respect to netal salts of organic
sul fonic acids which are widely 20 used as a flanme retardant for an
aromati c pol ycarbonate, the studies of the present inventors have reveal ed
that when a netal salt of an organic sulfonic acid is used in conbination
wi t h organopol ysil oxane (B), no syner- gistic effect can be exhibited by
them Further, the 25 present i'nventors hamg al so found that, when it is at
42 tenpted to use a netal salt of an organic sulfonic acid so as to

i npart a satisfactory |level of flanme retar- dancy to a resin conposition,

t he metal sal tKa0an 10¢S03anICasSs0d f ME.6.a¢] KI836%, Reg3ERJ CASe0] ar ge
anmount. 5 The nechani sm by which an excellent inprovenent in flane
retardancy of Nd&Or,eXNO:¢coMgd¥iOs ) on Ga(NA¥ - pbNaNep hatNdyy, Mg Nognhj ned use
of organopol ysiloxane (B) and inorganic netal salt (C) has not yet been
fully eluci daieOoiut, Na:PG: . preforedMas Hal)k pwsas (IHED \MaenNafparomat i c

pol ycarbonate resin conposition containing an organopol ysil oxane as a

fl ane retardarsP20s, dgfH.0e, CdP:0esi MafOPPNEIB.0;esPeBIG,| LaBhe; aro- matic
pol ycarbonate, is caused to forma char |ayer, and S102 derived fromthe
or ganop®l ysi | Heutd Fiss KmaBFd5 Mygadheéls ) nt €a:falehds, INas€iFst hKsSERL M ng a
highly flame retardant barrier layer. In this case, it is consid- ered

t hat when a r 845l FraviCad ifleghNatBimembiKlys, MgBiFas Ca%itBs, eNaPFesin, i s
present in the resin conponent,

KPFs, Mg(PFe¢)2, Ca(PFg¢)2, NaBFs, KBF,, Mg(BFi): and
Ca(BF4)3.
| The amount of inorganic metal salt (C) used in the
10 resin composition is from 0.0005 to 5 parts by weight,
preferably from 0.001 to 2 parts by weight, more pref-
erably from 0.005 to 1 part by weight, relative to 100
parts by weight of resin component (A). When the
amount of inorganic metal salt (C) is less than 0.0005
15 part by weight, the improvement in flame retardancy of
| the resin composition becomes unsatisfactory. O©On the
other hand, when the amount of inorgaﬁic metal salt (C)
is more than 5 parts by weight, the heat stability and
hydrolysis resistance of the aromatic polycarbonate
20 become lowered and hence the mechanical properties,
such as impact resistance, of the resin composition
disadvantageously become low. As inorganic metal salt
(C), various inorganic alkali metal salts and various
inorganic alkaline earth metal salts can be used indi-

25 vidually or in combination.



it is required that the flame retardant barrier layer 20 be forned nore
quickly and nore efficiently to suppress the deconposition of the resin
component. It is pre- sumed that inorganic netal salt (C) has the effect to
efficiently accelerate the formation of the flane re- tardant barrier |ayer
by resin conponent (A) and or 25 ganopolysiloxane (B). 43 Wth respect to
the nmethod for producing the flane retardaq{ resin conposition of the
present invention, there is no particular mtation, and conventional

met hods can be enpl oyed. For exanple, there can be 5 nentioned: a nethod in

whi ch a resin conponaittke) préfen O JRPOROLYSI 'ﬁéﬂﬂfné, ) ud@do ANk gé?ﬁggni c

netal salt (C) are prelimnarily mxed, and the resultant n1xtu

mel t - kneaded atoByd £16esRd U[E) V\Qh&hlhérwﬁléaﬁét&i Q&lio(ﬁbg.{‘ﬁrn%ﬁé‘g the
softening tenperature of the resin com ponent (A); od In

resin conponentsdy}. amghean oﬁg’)ﬁfc&ﬁﬂfs:ﬂiﬁiﬁnéadﬁ) (Hori &L PTRIddE NJ 1 | y

m xed and then nelted, and the resultant nolten mxture is mxed 15 with
an organopoly5|ﬁﬂyEﬂMbdibon@nﬂE(bpd t e WhhFovémen g 200 PPl isé | Pxege- (B) and

an inorganic netal salt (C) are prelimnarily mxed to obtain a (B)/ (0

m xture,5and, olarnde of hgie hoestin acompss Nt Comphs el s4 ¥ s £&ct@HF edhuand then

the (B)/(Q) when both organopolysiloxane (B) and inorganic metal
salt (C) are added to resin component (A), the flame
retardancy of the resin compositibn is greatly improved.
When inorganic metal salt {C) alone is added to resin

10 component (A), almost no improvement in flame retar-

dancy can be obtained.

The characteristic feature of the present inven-
tion resides in-that a small amount of inorganic metal
salt (C) is used in combination with organopolysiloxane

15 (B) to thereby obtain synergy therebetween for impart-
ing high flame retardancy to an aromatic polycarbonate
resin composition containing an inherently flammable
styrene polymer. On the other hand, with respect to
metal salts of organic sulfonic acids which are widely

20 used as a flame retardant for an aromatic polycarbonate,

the studies of the present inventors have revealed that
when a metal salt of an organic sulfonic acid is used
in combination with organopolysiloxane (B), no syner-

gistic effect can be exhibited by them. Further, the

25 present inventors have also found that, when it is at-



20 mxture is mxed with the nolten formresin conponent (A); and a net hod
I n which a masterbatch is produced by nelt-kneading a part of resin
conponent (A) with an organopol ysil oxane (B) and an inorganic netal salt
(©, 25 and then the masterbatch is added to the renainder of 44 resin
conponent (A). As exanples of nethods for conducting the prelim- nary

m xi ng of the conponents, there can be nenti.gned a dry bl ending nethod; a
met hod whi ch enploys a mxer, 5 such as a Henschel m xer, a super m xer, a
tunbl e mxer, a ribbon blender and the like; and a wet blending nethod in

whi ch a part or tehgtedoftccagle @f MdtalC M JEMHE dAadit (L1fsnic acia
I ndividual ly dissolved in water or a solvent to thereby obtain sol utions,

and the obt ai nedol@ssabutimpas take saivied dagaetharevasld dher 4id atbtar-
Mel t - kneadi ng of the m xture of conponents can be conducted by neans of an

extruder, such dsnaysitngleresdnewompiosidaion ,a thld MnatiIeW 4 rdfdein &~
Banbury m xer and a Brabender. 15 As a particularly preferred nethod for
produci ng the fihnie seflfoddot acdsi musknbesivsed iof & Nayee s@ttunt .nvent i on,
there can be nentioned a nmethod in which an inorganic netal salt (C) and
an or ganbpol ysi | oxan@h¢Brnechapipmebiynwhdch &inx estcied leibttaiimpa oseire®tmin
m xture which 20 is conprised of the organopol ysil oxane (B) containing
flame retardancy of the resin composition can be ob-
tainred by the combined use of organopolysiloxane (B)
and inorganic metal salt (C) has not yet been fully
elucidated, but it is presumed as follows.
10 When an aromatic polycarbonate resin composition
containing an organopolysiloxane as a flame retardant
is on fire, the resin component, especially the aro-
matic_polycarbonate, is caused to form a char layer,
and S5i0; derived from the organopolysiloxane is inte-
15 grated into the char layer, thus forming a highly flame
retardant barrier layer. In this case, it is consid-
ered that when a resin having high flammability, such
as a styrene resin, is present in the resin component,
it is required that the flame retardant barrier layer
20 be formed more quickly and more efficiently to suppress
the decomposition of the resin component. It is pre-
sumed that inorganic metal salt (C) has the effect to
efficiently accelerate the formation of the flame re-

tardant barrier layer by resin component (A) and or-

25 ganopolysiloxane (B).



the inorganic netal salt (C), and the obtained uniform mxture is m xed
with a resin conponent (A). By the wuse of this nethod, the synergistic

ef fect of organo- polysiloxane (B) and inorganic netal salt (C) can be 25
easily exhibited and highly inproved flame retardancy 45 can be inparted
to the resin conposition. As exanples of nethods for uniformy m xing inor-
ganic netal salt (C) with organopol ysil oxams3 (B), there can be nentioned:
5 a nmethod in which an organopol ysiloxane (B) is heated to a tenperature
which is the same as or. higher than jts softening tenperature, and an
inorgani c metal sal Witk)respeghehot heecrethed| FofeBrpfureng. kheadlaneof
the resultant mxture;, 10 a nmethod in which an organopol ysil oxane (B) and
an inorgani c nEthRTdart ye§in,eorpasition p§ 8P§sBF9§8“¥nin§6P$éﬁPs
(wherein the solvent for dissolying organo- pol ysil oxane (B) and the

sol vent for di sEBF%F nbS i POrRapahFELaEt gi”“éBPEiP@) fRY senvRatigRElor
different) to 15 thereby obtain solutions, and the obtained solutions are
nmi xed t oget her , "¢ ERPLHhecRByPRr STRGOYBr erfiffe SFAPLE dIREE AR BE net hod i n
whi ch or anopo;égilpxaqg (B) is pro- duced by substantially the sanme net hod
as descr?bed ohRRedand a purification treatment which is conven

; : i e. Dby-
tionally performed fé"mééﬂgg“f9~$€iéﬁ élrgéin gomponent (A), an

organopolysiloxane (B) and an inorganic metal salt (C)
are preliminarily mixed, and the resultant mixture is
melt-kneaded at a temperature which is the same as or

10 higher than the softening temperature of the resin com-
ponent (A);

a method in which a resin component (A) and an
inorganic metal salt (C) are preliminarily mixed and
then melted, and the resultant molten mixture is mixed

15 with an organopolysiloxane (B):;

a method in which an organopolysiloxane (B) and an
inorganic metal salt (C) are preliminarily mixed to
obtain a (B)/{(C) mixture, and, on the other hand, a
resin component (A) is melted, and then the (B)}/(C)

20 mixture is mixed with the molten form resin component
(A); and

a method in which a masterbatch is produced by
melt-kneading a part of resin component (A) with an
organopolysiloxane (B) and an inorganic metal salt (C},

25 and then the masterbatch‘is added to the remainder of




produced salts forned between an acidic or basic cata- |yst and a base or
acid used for neutralization of the acidic or basic catalyst) is omtted
and, thus, an or 25 ganopol ysil oxane containing inorganic netal salts is 46
recovered. O these nethods, especially preferred is the nethod in which
the salts by-produced during the pro- duction of organopol ysil oxane (B) are
used as inorganic 5 netal salt (C), because4anorganic netal salt (C) can be
uni formy dispersed in organopol ysil oxane (B) at a |low cost. For exanple,
in the method for producing M) resin wherein the nmethod is disclosed in
Exam ned Japane¥&sSinocempenentpphileati on Publication No. Hei 8-22921 (corre
sponding to U S. Patent No. 5,548,053), al koxysilanes used as raw
material s are react etiSi pxefpleseps, masheds farpeopdvsddmgatthen pasdimtii-on
using an acidic catalyst (step 1) and a polycondensati on operation using a
basic 15 cataly§?r¥sWéb12$,Oﬁngh?héﬁmﬁebﬁééﬁedtb@ré San g meationed a
operation (step_3) for neutralizing the basic catalyst wth an acid,

t her eby obt ai ni #5YMeLeRding wathegdi sackeshopwhdshn egpdoxisnien§iMee. can be
obtai ned_by wusing HCl as an acid in steps 1 and 3 and using NaCH as 20 a
base in 3tep 2.Sﬂ%?r§§iﬂ Berarhed Mi*eRe absUPeFeRliXeronéd tvmwder MéEAThe

advant ageousl y used én the present invention as organopol ysil oxane (B)
containing i nor? ribbon blender and the like; and a wet blending

method in which a part or whole of each of the compo-
nents (A) to (C) is individually dissolved in water or
a solvent to fhéfeby obtain solutions, and the obtained
10 solutions are mixed together and then dried.

Melt-kneading df the mixture of components can be
conducted by means of an extruder, such as a single-
screw extruder, a twin-screw extruder, a Banbury mixer
and a Brabender.

15 As a particularly preferred method for producing
the flame retardant resin composition of the present
invention, there can be mentioned a method in which an
inorganic metal salt (C) and an organopolysiloxane (B)
are preliminary mixed to obtain a uniform mixture which

20 is comprised of the organopolysiloxane (B) containing
the inorganic metal salt (C}, and the obtained uniform
mixture is mixed with a resin component (A). By the
use of this method, the synergistic effect of organo-
polysiloxane (B) and inorganic metal salt (C) can be

25 easily exhibited and highly improved flame retardancy



ganic netal salt (C). Wen inorganic netal salt (C) is contained in any 25
of the resin conposition of the present invention and 47

or ganopol ysi | oxane (B), the anount of inorganic netal salt (C) therein can
be determ ned by conventional nethods. For exanple, an elenent to be
measured for determning the anount of inorganic netal salt (C can 5 be
recovered fromthe resin conposition or orgghop- olysiloxane by, for
exanple, a nmethod in which the resin conposition or organopol ysiloxane is
dissolved in a solvent, and then the desired elenment is extracted by

usi ng water or tae bekémpartadmebhbbei neshinchompesieson.10 conposition or
or ganopol ysi | oxane i s deconposed at a high tenperature in the presence or
absence of an acid #&s erappide, cfindethedst fierdesifedméyembringsisatract ed
by using a solvent. Next, the anmount of the recovered elenent can be
measured by, fogaekampébalcsalbme€)iwiltbh orgambpohysalowranealBorpthene
spectroscopy, em ssion spectrochem cal analysis, ion chromatography or
fluo- rescence Xanaheamahytogedin addition, the anobunt of inorganic netal
salt (C) contained in any of the resin conposition of the present

i nventi oh and or ganopongtho@Oin oxlabeh (8) cupardpolpel texanei (B by a net hod
i n which the resin conposition or organopol ysil oxane is sub- jected
directly to fl udeete@nte X-teypenatyseswhigl isethenpamesasforhbighenents

are determ ned Qg the FP net hod
than its softening temperature, and an inorganic metal

salt (C) is added thereto, followed by melt-kneading of
the resultant mixture;

10 a method in which an organopolysiloxane (B) and an
inorganic metal salt (C) are individually dissolved in
solvents (wherein the solvent for dissolving organo-
polysiloxane (B) and the solvent for dissolving inor-
ganic metal salt (C) may be the same or different) to

15 thereby obtain solutions, and the obtained solutions
are mixed together, followed by drying to remove the
solvents; and

a method in which organopolysiloxane (B) is pro-
duced by substantially the same method as described

20 above, and a purification treatment which is conven-
tionally performed for removing salts (i.e., by-
produced salts férmed between an acidic or basic cata-
lyst and a base or acid used for neutralization of the
acidic or basic catalyst) is omitted and, thus, an or-

25 ganopolysiloxane containing inorganic metal salts is




(Fundanent al Paraneter nethod), the calibration curve 25 nethod or the
like. 48 The resin conposition of the present invention may further
conprise a flane retardant other than organo- polysiloxane (B) and
inorganic nmetal salt (C) to inmpart a higher level of flame retardancy to
the resin conpo 5 sition. For exanple, there can be used at |east one

flame retardant selected fromthe group congjsting of (a) phosphate
conmpounds; (b) red phosphorus and inor- ganic phosphorus conpounds, such as
amoni um pol yphos- phate; (c) hal ogen-containing organi c conpounds; (d) 10
ni t r ogen- cont ai neegvergdni ¢ conpounds ; such as nel am ne, nelam ne
cyanurate, nelam nelemand nellon; (e) inor- ganic netal salts other than
al kali metal salts abfl thékal mathedst hesptaialait prefechedsizi fheborate and
zinc stannate; (f) netal oxides, such as antinony oxide, 15 nolybdenum

oxi de, titani unmekie@, ini webohutthexsdbtandy-produceidddnrigy thel peoor

| i near phosphazene polyners or oligoners, such as pol yphenoxyphosphazene,
pol yt ol y- | oxyphesphen en€, opohnopo hpsipbrspbatBhearpoliyplieasxynorganic

met hoxyphosphazene and pol yphenoxyt ol yl oxyphosphazene; 20 and (h) phenolic
resins, Buch ad"elodbl s&ltebCh, abeicagse sbhorganne mhtah sadtp(Ojucad beom
phenol s (such as henol , cresol, t-butyl phenol and phenyl phenol) and

f or mal dehyde. IhES edi$pees et b denganophbyphiesaneofbuatsaatew

preferred because their toxicity is rela
cost.

For example, in the method for producing MQ resin
wherein the method is disclosed in Examined Japanese
10 Patent Application Publication No. Hei 8-22921 (corre-
sponding to U.S. Patent No. 5,548,053}, alkoxysilanes
used as raw materials are reacted in two steps, namely.
a polycondensation operation using an acidic catalyst
(step 1) and a polycondensation operation using a basic
15 catalyst (step 2), and then subjected to a neutraliza-
tion operation (step 3) for neutralizing the basic
catalyst with an acid, thereby obtaining MQ resin. 1In
this case, MQ resin containing NaCl can be obtained by
using HCl as an acid in steps 1 and 3 and using NaOH as
20 a base in step 2. MQ resin obtained in the above men-
tioned manner can be advantageously ﬁsed in the present
invention as organopolysiloxane (B) containing inor-
ganic metal salt (C}.
When inorganic metal salt (C) is contained in any

25 of the resin composition of the present invention and



25 tively low and a | owering of nechanical properties, 49 caused by them
Is relatively small. Exanpl es of phosphate conpounds: include phosphates,
R such as trinethyl phosphate, triethyl phosphate, tri- propyl phosphate,
tributyl phosphate, tripentyl 5 phosphate, trihexyl phosphate, triphenyl
phosphate, tritolyl phosphate, trixylyl phosphate, dinethyl ethyl
phosphat e, nethyl dibutyl phosphate, ethyl gh propyl phosphate,
hydr oxyphenyl di phenyl, phosphate; conpounds obtained by introducing
vari ous substituents into the 10 above-nenti oned phosphates; and condensed
phosphat e conpougdsopepyesdnkadebyBt)hethel hbmoiing bdér Anbazg@b)ic Metd@ll |  Arl
- 0- PO Ara-- O- PO-Ar5 (6) OO151 e Ar Ar4 n wherein: n
represents an iagdgel(Cof thereifOrapabk détériningdebyAcdngpdtAcvpal
i ndependently repre- 20 sents an aromatic group selected fromthe group
con- sisting ofmathodssub®ey tetanp bhemmn ereugnianto abghreegsurgd otipr
substituted with at |east one Cl-C c hydrocarbon group; and Ar 3
represents a di ¢atermicbng2thar amannt hfdinenganic metal salt (C) can
5 be recovered from the resin composition or organop-
olysiloxane by, for example, a method in which the
resin composition or organopolysiloxane is dissolved in
a solvent, and then the desired element is extracted by
using water or the like; or a method in which the resin
10 composition or organopolysiloxane is decomposed at a
high temperature in the presence or absence of an acid
or peroxide, and then the desired element is extracted
by using a solvent. Next, the amount of the recovered
element can be measured by, for example, coulometric
15 titration, atomic absorption spectroscopy. emission
spectrochemical analysis, ion chromatography or fluo-
rescence X-ray analysis. In addition, the amount of
inorganic metal salt (C) contained in any of the resin
composition of the present invention and organopolysi-
20 loxane (B) can also be determined by a method in which
the resin composition or organopolysiloxane is sub-
- jected directly to fluorescence X-ray analysis, and the
amounts of the elements are determined by the FP method

{Fundamental Parameter method), the calibration curve

25 method or the like.



25 bon group. 50 Exanples of condensed phosphate conpounds include

bi sphenol A tetraphenyl di phosphate, bisphenol A tetra- tolyldi phosphat e,

bi sphenol A tetraxylyldi phosphate, bisphenol A di(phenyl xylyl phosphate),
resorcinol tetra 5 phenyl di phosphate and resorcinol tetraxylyldi phosphate.
In the present invention, a fluoroolefin resin can be used to reduce the
anmount of flam ng particles drip- ping from@&n ultimte shaped article when
the shaped article is on fire. As the fluoroolef in resins usable 10 in

t he present invention, there can be nentioned a honopolyner and a

copol ymer each conprTBéngesin | composétihghent theupresentBtiamgndd oof may
fluoroolefin resins include a difluoroethylene polyner, a

trifluoroethyl efertheryaemrprise cor §1 amer vethytlents ptheprethaa oggeabl-uoro 15
et hyl ene- hexaf | uor opr opyl ene copol yner, and a copol yner of

t et raf | uor oet hyPehBshhaxane e{ By @né #pavganiconesnd- sedg €6)f teodmpertoy

t hese, polytetrafluoroethylene (PTFE) is preferred. Wth respect to the
mol ecul ar  wei ght hagldetohevglref i Bhawe reatardanepotef ther sesan 2Omphere is
no particular limtation. However, when a fluoroolefin resinis

i ncorporated i nfbtipe. r &ath axmpPlsosithene ¢an ke pregdratdleast one
fluoroolefin resin is dispersed in the resin conposition in the form of
fibrils having B-#mansetaréand seheotedefxomThbe 29raupuaensistingr 06l ef i n

resin incorporated into the
(a) phosphate compounds; (b) red phosphorus and inor-

ganic phosphorus compounds, such as ammonium polyphos-
phate; (c¢) halogen-containing organic compounds; (d4)

10 nitrogen-containing organic compounds, such as melamine,
melamine cyanurate, melam, melem and mellon; (e) inor-
ganic metal salts other than alkali metal salts and
alkaline earth metal salts, such as zinc borate and
zinc stannate; (f) metal oxides, such as antimony oxide,

15 molybdenum oxide, titanium oxide, zirconium oxide and
zinc oxide; (g) cyclic or linear phosphazene polymers
or oligomers, such as polyphenoxyphosphazene, polytoly-
loxyphosphazene, polymethoxyphosphazene, polyphenoxy-
methoxyphosphazene and polyphenoxytolyloxyphosphazene;

20 and (h) phenolic resins, such as novolak resin and re;
sol resin, which are produced from.phenols (sﬁch as
phenol, cresol, t-butylphenol and phenylphenol) and
formaldehyde. Among these flame retardants, phosphate
compounds are preferred because their toxicity is rela-

25 tively low and a lowering of mechanical properties,



51 resin cenpostii-on is-in the-range of fromO0.-01 to 3 parts by weight, -
relative to 100 parts by weight of resin conponent (A). Wen the anmount of -
fluoroolefin resin is less than the above-nentioned range, the ef 5 fect
to prevent the dripping of flaming particles be- comes unsatisfactory. Wen
the anobunt of fluoroolefin resin is nore than the above-nentioned range,
both the nrnelt fluidity and flame retardancy of the resin conpo- sition are
| owered. 10 The flame retardant resin conposition of the pre- sent ‘
i nvention may optionally contain various adddtives generally used wth.
thernoplastic resins.to inprove -noldability, inpact resistance, stiffness,
weat hering resistance, appearance and the |ike. anpl es of addi 15 tives
i ncl ude heat stabilsedr by themoxigareletined® -sMalst-et |ight absorbers;

weat hering resistance agents; antimcrobial agents; c tihili ents;
colorants (dyes andEpegpdesspf mmw%mwﬂ%;mﬁ%ﬁ%Pﬁt%g'
antistatic agernts; plasticizers; polymers, such as-20 qther resi3§.and-
rubbers; and fil lsech aw thimethidtphosphake iRttt RRASARAIE wd&d™ there
is no particular linmtation as |long as the additives .exhi bit no adverse
effect on the pr prepyilephosphates | hALbWErhRhARERALE n LERAUNY i on of the
present invention. 25 The fl ane retardant resin‘cquositiqP.of-the pre 52
5 phosphate, trihexyl phosphate, triphenyl D osphate,
tritolyl phosphate, trixylyl phosphate, dimethyl ethyl
phosphate, methyl'dibutyl phosphate, ethyl dipropyl
phosphate, hydroxyphenyl diphenyl phosphate; compounds
obtained by introducing various substituents into the
10 above-mentioned phosphates; and condensed phosphate

compounds represented by the following formula (6):

of 0 )
I I o
Art -0~ P—+0-Ar®-0-P—0 - Ar®
i | : (6)
15 »
: Arzg ArJH

wherein:

n represents an integex of 1 to 10; |

each of Arl, Arz, ar! ana ar® independently repre-

20 ‘gents an aromatic group selected from the group con-

sisting of a non-substituted phenyl group and a phenyl
group substituted with at least one Cy-Cyo hydrocarbon
group; and

Ar® represents a divalent Cg-Czo aromatic hydrocar-

25 bon group.



sent inventieon can be advantageously used for producing housings and parts
for office automati on machi nes, data conmmunication equi pnents, electric
and el ectronic ap- pliances and household el ectric appliances, such as a 5
copier, a facsimle, a television set, a radio, a tape recorder, a video
deck, a personal conputer, a printer, a telephone, a data term nal
equi pnent, a portable telephone, a refrigegpator, a mcrowave oven and the
| i ke. The flane retardant resin conposition of the 10 present invention can
al so be advant ageously used for . producing parts for an autonobile. 53
BEST MODE FOR CARRYIBY@nJESTHE |¢driEdem e Theo gpleseat compemdonineclidde
further described in nore detail wth reference to the foll ow ng Exanpl es
and Conpar at i veoiBgingrek A vite ttra phony bl iptosphabast biephénat Ai hetirag t he
scope of the present invention. In the foll ow ng Exanpl es and Conparative
Exanpl es, the Yolylddphe spdvpone it ss pieereo Lisk dt e { ¥ x Repl di phoponate, 10 (A- 1)
Aromatic polycarbonate PC. A commercially avail abl e bi sphenol A
pol ycar bonat e HuaDienpl ik obisithenwisrpigel phodswha e ) . weegptc o ROt @00a{ t r ade
nane: |upilon S3000, manufac- tured and sold by M tsubish
Engi neer3 ng- Pl @hanwldiphospiwmts ian tegargined teohxy (Vi@ pisisphete .
pol ymer
In the present invention, a fluorcolefin resin can

be used to reduce the amount of flaming particles drip-

ping from an ultimate shaped article when the shaped

article is on fire. As the fluoroolefin resins usable

10 in the present invention, there can be mentioned a
homopolymer and a copolymer each comprising a fluoro-
ethylene structure. Examples of fluoroolefin resins
include a difluorcethylene polymer, a trifluoroethylene
polymer, a tetrafluoroethylene polymer, a tetrafluoro-

15 ethylene-hexafluoropropylene copoclymer, and a copolymer
of tetrafluoroethylene and an ethylene monomer contain-
ing no fluorine. Of these, polytetrafluoroethylene
(PTFE) is preferred. With respect to the molecular
weight and configuration of the fluorcolefin resin,

20 there is no particular limitation. However, when a
fluoroolefin resin is incorporated into the resin com-
position, it is preferred that the fluoroolefin resin
is dispersed in the resin composition in the form of

fibrils having a diameter of 0.5 um or less. The

25 amount of fluoroolefin resin incorporated into the



AS: A commercially available acryloni- trile/styrene copolyner (trade nane:
Stylac AS T8801, manufactured and sold by Asahi Chem cal Co., Ltd., Ja- 20
pan) was used. ASS. A commercially avail abl e powdery acryl oni -
tril e/ butadi ene/styrene copol yner (trade nane: RV, nmanufactured and sold
by M tsubishi Rayon Co., Ltd., Japan) was used. 25 54 (B)
Organopol ysil oxane S-1 and S-8 to 5-15: Eacody of S-1 and S-8 to 5-15 was
synt hesi zed from an appropriate ethoxysilane in accordance with the nethod
di scl osed in Exami ned Japa 5 nese Patent Application Publication No. He
8-22921 by usitgsbm ecmpbsitadal ystifnHEAe aaflga basigomababysto GNaOH).
S-2 and S 3: Each of S 2 and S-3 was synthesized froman appropriate
chl orosil ane bypartydspl yeight) cendensat tonlpol paetszByi w8ight4ofS-4 was
synt hesi zed by a method in which an organopol ysiloxane containing 100 nolt
of Tunit is prestigecohyorehyd(R)ysivharptdensaiowit ot ViRidZedlonimf a
chl orosil ane, and then the organopol ysiloxane is re 15 acted with
hexanet hyl di si |szsive 1o ldesetlyannthedasevétmentisnédt pahhe, the ef-
or ganopol ysi | oxane. S-5: A commercially avail abl e organopol ysi | oxane
5 fect to prevent the dripping of flaming particles be-
comes unsatisfactory. When the amount of fluoroolefin
resin is more than the above-mentioned range, both the
melt fluidity and flame retardancy of the resin compo-
sition are lowered.
10 The flame retardant resin composition of the pre-
sent lnvention may optionally contain various additives
generally used with thermoplastic resins to improve
moldability, impact resistance, stiffness, weathering
resistance, appéérance and the like. Examples of addi-
15 tives include heat stabilizers; antioxidants; ultra-
vioclet light absorbers; weathering resistance agents;
antimicrobial agents; compatibility agents: colorants
(dyes and pigments); mold release agents; lubricants;
antistatic agents; plasticizers; polymers, such as
20 other resins and rubbers; and fillers. With respect to
the amount of additives used, there is no particular
limitation as long as the additives exhibit no adverse
effect on the properties of the flame retardant resin

composition of the present invention.

25 The flame retardant resin composition of the pre-



(trade nane: PMWD021, manufactured and sold by Gelest, Inc., US A) was
used. 20 S-6: S-6 was synthesized froman appropriate eth- oxysilane in
accordance with the nmethod di sclosed in Exam ned Japanese Patent
Application Publication No. Hei 8-22921 by using an acidic catal yst (HCl)
and a basic catalyst (NaOH). 25 S-7: S-7 was synthesized in substantially
the 55 sane manner as in, the synthesis ofg5-6 except that only the
acidic catalyst (HCl1) was used (i.e., no basic catalyst (NaOH) was used).
S-16: A comercially avail abl e organopol ysil oxane 5 (trade nane: LS-8730,
manuf act ured anslesbl tinbynEhon- ckhsbe Hathfithgedus it dsed)@BaNhré@ucined.
Wth respect to organopol ysil oxane (B), the nolar ratios between the M
unit, D unit, Themsing®dafBupattslBoandrfieeshtutshmeteonl mhBRiskQXxaagaunits
cont ai ned were confirnmed by proton and silicon 29 nucl éar nagnetic
resonance (1H eotm29GtatiMb) specphestopyeldbtraBdanddslebRosipechpa Were
obt ai ned by using deuterated ben- zene as a solvent and a nucl ear magnetic
resonance ap lphramtes 4hdanNeuseneld AvbscerDEXappiancOFX 3G6n &EBNH-
factured and sold by Brucker Instrunments Inc., Germany), or by using
deuterat®d chl ocappioerm as Bacelmbhé, andtelevigsienr sebgnat rediesoaanape
apparatus (trade nanme: JNM a400, manufactured and sold by JECOL LTD.,
Japan) . recorder, a video deck, a personal computer, a printer,

a telephone, a data terminal equipment, a portable
telephone, a refrigerator, a micfowave oven and the
like. The flame retardant resin composition of the
present invention can also be advantageously used for

producing parts for an automobile.




20 The wei ght average nol ecul ar wei ght of organo- polysil oxane (B) was
obt ai ned by gel perneation chro- matography (GPC); using a calibration
curve obtained wth respect to standard nonodi sperse pol ystyrene sam 25
ples. GPC was carried out under the followi ng "condi 56 tions 1" or
"conditions 2". (Conditions 1) Apparatus: Chromatograph (trade nane: Model
307, manufactured and sold by ABI MED Anal yggn- Technik 5 GrbH, Gernmany)

Col um: Pl gel mxed-c and 100A (both nmanufactured and sold by

Hew ett - Packard, U S. A ) were used in such formas connected in series.

El uent: Tol uene or tet rEggTrdbE aMOH OCARREING coUT Oriif eIRvENBIOReEf racti ve

I ndex detector (trade nanme: Mddel 8120, manufactured and sold by Bl SCHOFF
Anal ysent echni k und- JRedpee&eht, iGeeminph wiCohndet farsh2)y o séppdedt Ws:

Chr omat ogr aph (trade nane: Mdel LC- 10, nmanufactured and sold by Shinmadzu
Cor por ati on, Jamopanjfie€alitnmyitBhaeEerkng@bho Kh804ocandwingOZxanpdlels

manuf actured and sold by Showa Denko Co., Ltd., 20 Japan) were used in such
form as connect addi fomparativeEExanple€hl ehathr should not be construed

5 as limiting the scope of the present invention.
In the following Examples and Comparative Examples,

the following components were used.

(A) Resin component
10 (A-1) Aromatic polycafbonate

PC: A commercially available bisphenol A
polycarbonate having a viscosity average molecular
weight of 20,000 (trade name: Iupilon $3000, manufac-
tured and sold by Mitsubishi Engineering-Plastics

15 Corporation, Japan) was used.
(A-2) Styrene polymer

AS: A commercially available acryloni-
trile/styrene_cppolymer {trade name: Stylac AS T8801,
manufactured and sold by Asahi Chemical Co., Ltd., Ja-

20 pan) was used.

ABS: A commercially available powdery acryloni-
trile/butadiene/styrene copolymer.(trade name: RV,
manufactured and sold by Mitsubishi Rayon Co., Ltd.,
Japan) was used. |

25




Detection: Utraviol et absorption detector (trade nane: Mdel SPD- 10A,
manuf actured and sold by Shim- dzu Corporation, Japan). 25 57

Or ganopol ysil oxane (B) contains, as a reactive term nal group, a hydroxyl
group (a silanol group) and/or an ethoxy group (a term nal ethoxy group)
which are/is directly bonded to a silicon atom The contents 5 of these
termnal groups were obtained as follows. (432 The silanol' group content (%
by weight): It was obtained fromthe volunme of nethane gener- ated when

or ganopol ysi | oxane (B) was reacted with me- thyl magnesi umi odi de (MeMyl,
Grignard reagentP)i Rrgarppolygsddogangy| ene. (2) The terninal ethoxy group
content (% by weight): It was obtained fromthe signal integral ratio of
the 1H NVR spectrum Sudi A§dt 8t Pa&Rl §rdét:hahechyrofli S-thand ofe? htdeSaks an

i nternal standard substance. The 15 1H NMR spectrumwas obtai ned under
substantial |y t W8S SYRENESAGRH §FOMadNERPrOREd 2480 @RS 1dGRLe AR of
inorganic netal salt (C) in or- ganopolysiloxane (B) was determ ned by

fl uorescence X—a§G°F§9n§ﬁaW9§PstgP fedhede ddsgloped 4Ps&rprisgdsgdareronme
try. Flugrescence X-ray analysis was conducted using a fluorescence X-ray
anal yzer 5(t r ade®R&RePARPRE0HDPLAGHL 1pBs EuRddCRILD gﬁalﬁ?ér?“ﬁﬁﬁaﬁaBYured

and sol d by Ri-using an aclidic catalyst (HCl) and a basic catalyst
(NaOH) .

5-2 and S-3: Each of 5-2 and S-3 was synthesized
from an appropriate chlorosilane by a hydrolysis-

10 condensation polymerization.

S5-4: S5-4 was synthesized by a method in which an
organopolysiloxane containing 100 mol% of T unit is
produced by a hydrolysis-condensation polymerization of
a chlorosilane, and then the organopolysiloxane is re-

15 acted with hexamethyldisilazane to thereby introduce M
units into the.organopplysiloxane. |

5-5: A commercially available organopolysiloxane
(trade name: PMM0021, manufactured and sold by Gelest,
Inc., U.S.A.) was used.

20 S-6: S5-6 was synthesized from an appropriate eth-
oxysilane in accordance with the method disclosed in
Examined Japanese Patent Application Publication No.
Hei 8-22921 by using an acidic catalyst (HCl) and a
basic catalyst (NaOH).

25 S-7: 5-7 was synthesized in substantially the




gaku Cor poration, Japan) which enploys the FP (Funda 25 nental Paraneter)
nmet hod. Fl anel ess atom ¢ absorption 58 spectronetry was conducted by a

met hod in which the organopolysiloxane is pre-treated with sulfuric acid
and hydrofluoric acid, and the resultant product is analyzed using a

fl amel ess atom c absorption spectrone 5 ter (trade nane: Z-8270,

manuf actured and sold by H - tachi, Ltd., Jgpan). Inorganic netal salts
were not detected in or- ganopol ysiloxanes S-i to S-5, S-7 and 5-16.
However, NaCl derived fromeach of the catalysts used for syn 10 thesizing
or ganopol ysi | oxzames masneetast dol thet bpntbbeis ofgdnésekorphesh@d- 6nanpd S-8
to S-15). The properties of organopol ysil oxanes (B) which were determ ned
by the above- nethie cnetdietdatislast (HSlshwasm usedablieel, Rorbhedc in
Conparative Exanples 3 and 5 to 8, the below nentioned netal salts of
organi ¢ sul fonieatalyst (Ma@Husedsiwsedhd of inorganic netal salt (C). 20
F114P. A commercially avail abl e potassi um per- fl uorobutanesul fonate (trade
name: MEGAFAC F114P,S-ndhu- Af gommessizadd ys @dvailyatila MRREN pdk Ki JeheveCAL S
INC., Japan) was used. KSS: A commercially avail abl e potassi um di phenyl -
25 sul f oh- 3- sul florade ganmuflast 87 20, ananebrdtbyedGBndapahd B9 Shin-

Etsu Chemical Co., Ltd., Japan) was used.

With respect to organopolysiloxane (B), the molar
ratios between the M unit, D unit, T unit and Q unit
10 and the structure of the siloxane units contained were
~confirmed by proton and silicon 29 nuclear magnetic
resonance (lH- and 29Si-NMR) spectroscopy. IH- and

2954 -NMR spectra were obtained by using deuterated ben-

zene as a solvent and a nuclear magnetic resonance ap-
15 paratus (trade name: Avance DPX 400 or DPX 300, manu-
factured and sold by Brucker Instruments Inc., Germany),
or by using deuterated chloroform as a solvent and a
nuclear magnetic resonance apparatus (trade name: JNM-

400, manufactured and sold by JEOL LTD., Japan).

20
The weight average molecular weight of orxrgano-
polysiloxane (B) was obtained by gel permeation chro-
matography (GPC), using a calibration curve obtained
with respect to standard monodisperse polystyrene sam-

25 ples. GPC was carried out under the following "condi-



Japan) was used. Exanples 1 to 6 Pol ycarbonate resin conpositions were
produced in 5 accordance with the formul ati ons shown in Table 2.

Specifically, first, an aqueous solution or nethanol solution of inorganic
nmetal salt (C) was mxed with an aromatic pol ycarbonate, followed by

drying at 120 C

pol ycarbonate and an inorganic netal salt. e ob- tained mxture, a
styrene pol yner and organopol ysil ox- ane (B) were placed in a polyethyl ene

bag and prelim -

injection nolding at a tenperature of 250 C by neans of a snmall size
i nj ection nol di ng Apparatusi rewtoddt 6grEph MELdQe nBMYL 28bHEEd3R] sol d by

Modern Machi nery Conpany, Japan) to thereby obtain a test sanpl e having

thi ckness of 3.18 mamufistctgrédeat@siolsapP! BBIMPS A8h{y62hLPILHSNT

properties of the resin conposition were evaluated in
the Vertbcal BurniGmpHkettechadyth is 60 described in UL-94. The results

are shown in Table 2. As is apparent from Table 2, each of the resin

10

Column: Pl gel mixed-c and 1002 (both manufactured
and sold by Hewlett—Péckard, U.5.A.) were used in
such form as connected in series.

Elugnt: Toluene or tetrahydrofuran

Detection: Differential refractive index detector
(trade name: Model 8120, manufactured and sold by

BISCHOFF Analysentechnik und-gerdte GmbH, Germany)

(Conditions 2)

15

20

25

Apparatus: Chromatograph (trade name: Model LC-10,
manufactured and sold by Shimadzu Corporation, Ja-
pan)

Column: Shodex K-806M, K-804 and K-802.5 (all
manufactured and sold by Showa Denko Co. ., Ltd.,
Japan} were used in such form as connected in series.
Eluent: Chloroform

Detection: Ultraviolet absorption detector (trade
name: Model SPD-10A, manufactured and sold by Shima-

dzu Corporation, Japan).

25 accordance with

for 4 hours to thereby obtain a m xture of an aromatic 10

narily m xed together by hand and, then, nelt-kneaded at
250 C using an txbongder 6okr adenaafBonkKZ¥t5- 45M5 15 manufactured and sol d
by Technovel Corporation, Japan), thereby obtaining a resin conposition
(in the formof (Copdieishs Ilhe obtained resin conposition was subjected

to

a



conpositions of the present invention exhibits excel- lent flane retardancy
(sel f-extinguishing properties) 5 and exhibits no dripping of flamng
particles, in spite of the fact that the resin conponent thereof is a
resin mxture of an aromatic pol ycarbonate and an inherently fl anmable
styrene polyner. 10 Conparative Exanple 1 Substantially the sane procedure
as in Exanples 1 to 6 was repeated except gfpat a test sanple was pre-
pared using a resin conposition conposed only of an aromatic pol ycarbonate
and a styrene polyner (i.e., 15 wi thout using an organopol ysil oxane and an
i norganic netal sal®ygadtpolesilozanee(Bhovontainabl as?2a Asactiaepar ent
fromTable 2, dripping of flamng particles was observed and the flanme-out
time was |ong. teomloapagetuwe &xbpprexgl Sybstipnimakliyahbe sao@ppr ocedure
as in Exanples 1 to 6 was repeated except that a test sanple was pre-
pared using a rasdfocoaposthéooy gooppséa babminhlasthaxgnmgirbap) which
pol ycarbonate, a styrene polynmer and an or 25 ganopol ysil oxane (i.e.,
Wi t hout using a#cefibs gahtecBbly pendédstbtd. sTheconsatbm. arthshevntémedabl e
2. As is apparent from Table 2, dripping of flam ng particles was observed
and the ¥l ame- R these weermiongl gfowups twése fabtainedi asufidefewsod t hat,
when an organop 5 olysiloxane is used alone, the effect thereof to inpart
(1) The silanol group content (% by weight):

It was obtained from the volume of methane gener-
ated when organopolysiloxane (B) was reacted with me-
thylmagnesium iodide (MeMgl, Grignard reagent) in anhy-

drous xylene.

(2) The terminal ethoxy group content (% by weight):
It was obtained from the signal integral ratio of

the l1H-NMR spectrum, using tetrachloroethane or di-

chloromethane as an internal standard substance. The

lH-NMR spectrum was obtained under substantially the

same conditions as mentioned above.

The content of inorganic metél salt (C) in or-
ganopolysiloxane (B) was determined by fluorescence X-
ray analysis or flameless atomic absorption spectrome-
try. Fluorescence X-ray analysis was conducted using a
fluorescence X-ray analyzer (tréde name: RIX3000 fluo-
rescence X-ray analyzer, manufactured and sold by Ri-
gaku Corporation, Japan) which employs the FP {Funda-

mental Parameter) method. Flameless atomic absorption




flame retardancy to the resin conposition is unsatis- factory. Conparative
Exanples 3 and 4 10 Substantially the sanme procedure as in Exanples 1 to 6
was repeated except that a test sanple was pre- pared using a resin
conposition conposed only of an aromatic polycarbonate, a styrene pol yner
and either a netal salt of an organic sulfonic acid (F114P) or an 15

I norganic netal salt (NaCl) (i.e., without ®8ing an organopol ysil oxane).
The results are shown in Table 2. As is apparent from Table 2, in each of
Conpara tive Exanples 3 and 4, dripping of flamng particles was observed
and the fl ame- ofPecitiem@asyl vag. cPndwcted b ¢ mgehodi dn ¥hidsdietd®ood t hat,
when the netal salt is used alone, the effect thereof to inpart flane re-
tardancy to theorganpredngadrrpdr iis omsatirepiedorith eyddardc #€iBxanpl es
5 to 8 25 Substantially the sane procedure as in Exanples 1 62 to 6 was
repeat ed except aRfiahydrpéduogifpreidas apfethgaregud$pn§ RIRBUST 48/t of an
organic sulfonic acid (F114P or KSS) iinstead of an inorganic netal salt
(O). The resul RBagyéedhyfinpnaTibppeiess pafomdcyppaPERL 1PPoFPELRLEMS - 3
metal salt of an organic sulfonic acid exhibited no effect _of inﬁarting

f1 ame rePardanctefo(tRadeesrRes ohp8eiPioRaBBiprtyrag ard grdfabicHi-

pol ycarbonate and an inherently flammable sty-
. tachi, Ltd., Japan).

Inorganic metal salts were not detected in or-
ganopolysiloxanes S8-1 to S-5, S-7 and S-16. However,
NaCl derived from each of the catalysts used for syn-
10 thesizing organopolysiloxanes was detected in the other

organosiloxanes (S-6 and S-8 to S-15).

The properties of organopolysiloxanes (B) which
were determined by the above-mentioned methods are

15 shown in Table 1.

Further, in Comparative Examples 3 and 5 to 8, the
below-mentioned metal salts of organic sulfonic acids
were used instead of inorganic metal salt (C).

20 - Fl1l4P: A commercially available potassium per-
fluorobutanesulfonate (trade name: MEGAFAC F114P, manu-
factured and sold by DAINIPPON INK & CHEMICALS INC.,
Japan) was used.

KSS: A commercially available potassium diphenyl-

25 sulfon-3-sulfonate (manufactured and sold by UCB Japan,



rene polyner. Further, in any of Conparative Exanples 10 5 to 8, the
flame-out tinme was |onger than the flane- out tinme in Conparative Exanple
1. Fromthe results of Exanples 1 to 6 and Conpara- tive Exanples 1 to 8,
it is understood that excellent 15 flame retardancy can be inparted to a
resin conmposition conprising an aromatic pol ycarbonate and an inherently
fl ammabl e styrene polyner only by the conbi 3d use of an

or ganopol ysi | oxane and an inorganic netal salt, and that such excellent
effect can be obtained even when 20 the anobunt of the inorganic netal salt
is small. It isJ2RRBd WAHeBSEBod that a netal salt of an organic sulfo- nic
acid, which is a conventional flame retardant, ex- hibits no effect of
imparting flane retardancy to a resin conmposition conprising an aronatic
pol ycarbonate 25 and_an inherently flanmabl e styrene polynmer. 63 Exanples

7 to 11 Pol ycar B¥A#PASEedi hOcBnpositi ons were produced using respectively
organopol ysil oxanes S-2 to S-5,' which have different structures. In

Exanpl es 7 to 8 5 anBoiycarbepatgnpeeinnePBPpFdlierg WeTSuBSPEHCREl L9 t he
same manner as in Exanples 1 to 6 except _that the for- nulations shown in
Tabl e 3 Were usBECOFAAEREnKLER $heyfigrpplatiopssghpes iRed@bproduced in

S RS ok 28 e ol Bhe e b T Rsmi SR b IRnb e 10 10
solution of inorganic metal salt (C) was mixed with an
aromatic polycarbonate, followed by drying at 120 °C
for 4 hours to thereby obtain a mixture of an aromatic

10 polycarbonate and an inorganic metal salt. The ob-
tained mixturé, a styrene polymer and organopolysilox-
ane (B) were placed in a polyethylene bag and prelimi-
narily mixed together by hand and, then, melt-kneaded
at 250 °C using an extruder (trade name: KZW15-45MG,

15 manufactured and sold by Technovel Corporation, Japan),
thereby obtaining a resin composition (in the form of
pellets). The obtained resin composition was subjected
to injection molding at a temperature of 250 °C by
means of a small size injection molding machine (trade

20 name: MJEC10, manufactured and sold by Modern Machinery
Company, Japan) to thereby obtain a test sample having
a thickness of 3.18 mm.

Using the test sample, the self-extinguishing

properties of the resin composition were evaluated in

25 accordance with the Vertical Burning Method which is




conpositions (in the formof pellets) were subjected to conpression
nol ding at a tenperature of 250 C using a conpression nolding nachine to
t hereby obtain test sam ples having a thickness of 3.18 mm The eval uation
of 15 the sel f-extinguishing properties of the test sanples was conducted
in the sane manner as in Exanples 1 to 6. The results are shown in Table
3. As is apparent from Table 3, the resin cggposi- tions of the present
i nvention exhibit excellent flame 20 retardancy irrespective of the
structure of the or- ganopol ysil oxanes used. Conparative Exanple 9 to 12
Substantial | y t@escniee@rbuedlir@4as The Bxesples dre 286howncinafabkeeat ed
except that organopol ysiloxanes S-2 64 to S-5 (the sane
or ganopol ysi | oxanes &s iLsecapparéentnfrphne€ableo2l1¢agkr of tbspwesivel y, used
as organopol ysi- | oxanes (B) and an inorganic netal salt was not used. The
results are shoW®mpPesThbers 30£5the brespptr énventdonTekhd b3 tsi pxcadh of
Conpara- tive Exanples 9 to 12, dripping of flamng particles was observed
and the fl ane-ol@nt | fban@sréebagdapepni sadf-extingutshing propagéisesdod t hat
t he conbi ned use of an organopol ysil oxane and an inorganic nmetal salt is
nec 10 exsary f@prdppevihitngne herdpppnyngf of Landngnpapiicilesesinaagiter
achi evinga short flane-out tine. Exanples 12 to 16

- of the fact that the resin component thereof is a resin

mixture of an aromatic polycarbonate and an inherently

flammable styrene polymer.

10 Comparative Example 1

Substantially the same procedure as in Examples 1
to 6 was repeated except that a test sample was pre-
pared using a resin composition composed only of an
aromatic polycarbonate and a styrene polymer (i.e.,

15 without using an organopolysiloxane and an inorganic
metal salt). The results are shown in Table 2.
As is apparent from Table 2, dripping of flaming

particles was observed and the flame-out time was long.

20 Comparative Example 2

Substantially the same procedure as in Examples 1
to 6 was repeated except that a test sample was pre-
pared using a resin composition composed only of an
aromatic polyéaiﬁonate, a styrene polymer and an or-

25 ganopolysiloxane (i.e., without using an inorganic



Pol ycar bonate resin conpositions were produced 15 using respectively

or ganopol ysi |l oxanes S-6, S8, 5-10, S-12 and S-14, which contain NaC
derived fromthe catalysts used for synthesizing the organopol ysil oxanes.
I n accordance with the fornul ati ons showmn in Table 4, an aronatic

pol ycarbonate, a styrene polyner and an 20 organopol ysil oxane were
prelimnarily m xed together, and preparatgpn of test sanples and

eval uation of the self-extinguishing properties were conducted in the
same manner as in Exanples 1 to 6. No inorganic netal salt was added from
the outside to Bekalestht toniis ZHulitun, azmdsloowty teT&Nal®k Zontained in

t he organopol ysi 65 | oxane was used as inorganic netal salt (C. The re-
sults are shown in PablEs sepparent afypemchable ol Tabippingt b€ f2amhngonposi -
tions of the present invention exhibit excellent flane 5 retardancy in
spite of the faeartixtesmovanoreeicedesnd thet fhameaddbdtimenwabelonysi de
to the resin conposi- tion. Conparative Exanples 13 to 16 10 There were
used i ndi vi dual T5o®rigakoporgti | bikakesun@eFstSeg, tisatl whens5ai3prganoh-
respectively have the sane or substantially the sane structures as those
of orgaPopol ysthsdekemane gls iged ignendtise 1eff et chhereof usedikpart

Exanples 12 to 15), but which have |l ow inor 15 ganic netal salt contents.
I n accordance \ii3e jeetagydancy to the resin composition is unsatis-

factory.

Comparative Examples 3 and 4

10 Substantially the same procedure as in Examples 1
to 6 was repeated except that a test sample was pre-
pared using a resin composition composed only of an
aromatic polycarbonate, a styrene polymer and either a
metal salt of an organic sulfonic acid (F114P) or an

15 inorganic metal salt (NaCl) (i.e., without using an
organopolysiloxane). The results are shown in Table 2.

As is apparent from Table 2, in each of Compara-
tive Examples 3 and 4, dripping of flaming particles
was observed and the flame-out time was long. From

20 this fact, it is understood that, when the metal salt
is used alone, the effect thereof to impart flame re-

tardancy to the resin composition is unsatisfactory.

Comparative Examples 5 to 8

25 Substantially the same procedure as in Examples 1



mul ati ons shown in Table 4, an aromatic pol ycarbonate, a styrene pol yner
and an organopol ysil oxane were pre- limnarily m xed together, and
preparation of test sam ples and eval uation of the self-extinguishing
proper 20 ties were conducted in the same nmanner as in Exanples 1 to 6. No
i norganic netal salt was added fromthe out- side to the resin conposition,
and only the NaCl con- tained in the organopgglysil oxaneone was used as
inor- ganic netal salt.(C. The results are shown in Table 4. 25 As is
apparent from Table 4, in each of Conpara 66 tive Exanples 13 to 16,
dripping of flamong past relpeatedexeeper tedanl ddirr fdaiptdutad ipEe Was

long. From this fact, it is understood that the flanme retardancy

i mparting effecpatedonmeingoar mehtel sadtCcof e oHfgdiie: SdIrvgan fciet al
salt (C) is less than 0.0005 part by weight, relative to 100 parts by

wei ght of the r¢¥iln4PcorpSENt inCtkpdr aifi we DourYes cl hetiddl Bh1HO () .
Conparative Exanple 17, a. high nolecular weight M) resin (S 15)
cont ai ni ng 65 nPhet oks@lesi hreashvwadinaFabigarzqapol ysil oxane (B). In
accordance with the for- nulation shown in Table 4, an aromatic
pol ycarbbnate, a stikeems appurentafdomnTabganapoky met@laralweioE pmel i m 15
narily m xed together, and preparation of a test sanple and eval uation of
t he sel f-extingarghhhng podfenticeacideeghdbided aod ieffed SETEmpaYtdmAs in
Exanples 1 to 6. -
flame retardancy to the resin composition comprising an
aromatic polycarbonate and an inherently flammable sty-
rene polymer. Further, in any of Comparative Examples
10 5 to 8, the flame-out time was longer than the flame-

out time in Comparative Example 1.

From the results of Examples 1 to 6 and Compara-
tive Examples 1 to 8, it is understood that excellent
15 flame retardancy can be imparted to a resin composition
comprising an aromatic polycarbonate and an inherently
flammable styrene polymer only by the combined use of
an organopolysiloxane and an inorganic metal salt, and
that such excellent effect can be obtained even when
20 the amount of the inorganic metal salt is small. It is
also understood that a metal salt of an organic sulfo-
nic acid, which is a conventional flame retardant, ex-
hibits no effect of imparting flame retardancy to a
resin composition comprising an aromatic polycarbonate

25 and an inherently flammable styrene polymer.



Since S-15 contained NaC derived fromthe catalyst wused for synthesizing
5-15, no inorganic netal salt was 20 added fromthe outside to the resin
conposition. In Conparative Exanple 18, a | ow nol ecul ar weight silicone
conmpound (S-16) containing 75 nolt of Munit was used as

or ganopol ysi | oxane (B). Since S-16 con- tained no inorganic netal salt,

NaCl was added fromthe 25 outside to the resin conposition in the sane
manner as 67 in Exanples 1 to 6, and preparation of a test sanple and
eval uation of the self-extinguishing properties were conducted in the sanme
manner as in Exgpghpsed $0r§.11The results are shown in Table 4. 5 As is
apparent from Table 4, i each of Conpara- tive Exanples 17 and 18,
dripping of flaning palyé&tesSnatesrOOsR ¥6fp88dtibesfhape- prbahbag was
long. From this fact, 1t is understood that, when the organop- ol ysil oxane
used in conbi nagsPig W-é8péHO1 AN CofBaRbpddysRi bxhheshgs2htghsQsuni t
content or high Munit content, the flane retardancy inparting effect

becones poor. 6$hidd KavéOodifréPeh® EOrhltufdsY 4rnl Bkdmplds o7 Wdtgmro ro
romoO00'd .Ho4J 4 N44~2zJ zzzzz2z2z2z43VIr bbNrs Mr-1

Md V M MN ldhd }d, }tést | sampi&s ddekt | proude® in-subktdhti@ Gy 1thé }J

same manner as in Examples 1 to 6 except that the for-
mulations shown in Table 3 were used. In Examples 9
and 11, test samples were produced in substantially the
same manner as in Examples 1 to 6 except that the for-
10 mulations shown in Table 3 were used and that the resin
compositions (in the form of pellets) were subjected to
compression meolding at a temperature of 250 °C using a
compression molding machine to thereby obtain test sam-
ples having a thickness of 3.18 mm. The evaluation of
15 the self-extinguishing properties of the test samples
was conducted in the same manner as in Examples 1 to 6.
The results are shown in Table 3.
As is apparent from Table 3, the resin composi-
tions of the present invention exhibit excellent flame
20 retardancy irreéﬁective of the structure of the or-

ganopolysiloxanes used.

Comparative Example 9 to 12

Substantially the same procedure as in Examples 1

25 to 6 was repeated except that organopolysiloxanes S-2
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to S5-5 (the same organopolysiloxanes as used in Exam-
ples 7 to 11) were, respectively, used as organopolysi-
loxanes (B) and an inorganic metal salt was not used.
The results are shown in Table 3.

5 As is apparent from Table 3, in each of Compara-
tive Examples 9 to 12, dripping of flaming particles
was observed and the flame-out time was loﬁg. From the
this fact, it is understood that the combined use of an
organopolysiloxane and an inorganic metal salt is nec-

10 essary for preventing the dripping of flaming particles

and for achieving a short flame-out time.

Examples 12 to 16

Polycarbonate resin compositions were produced
15 using respectively organopolysiloxanes S-6, S5S-8, S-10,
5-12 and S-14, which contain NaCl derived from the
catalysts used for synthesizing the organopolysiloxanes.
In accordance with the formulations shown in Table 4,
an aromatic polycarbonate, a styrene polymer and an
20 organopolysiloxane were preliminarily mixed togéther,
and preparation of test samples and evaluation of the
self-extinguishing properties were conducted in the
same manner as in Examples 1 to 6. No inorganic metal
salt was added from the outside to the resin composi-

25 tion, and only the NaCl cohtained in the organopolysi-
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sults are shown in Table 4.
Aslis apparent from Table 4, the resin composi-
tions of the present invention exhibilt excellent flame
5 retardancy in spite of the fact that no inorganic metal
salt was added from the outside to the resin composi-

tion.

Comparative Examples 13 to 16

10 There were used individually organopolysiloxanes
5-7., 5-9, S-11 and 5-13, which respectively have the
same or substantially the same structures as those of
organopolysiloxanes 5-6, S-8, S5-10 and S-12 (which are
used in Examples 12 to 15), but which have low inor-

15 ganic metal salt contents. In accordance with the for-
mulations shown in Table 4, an aromatic polycarbonate,
a styrene polymer and an organopolysiloxane were pre-
liminarily mixed together, and preparation of test sam-
ples and evaluation of the self-extinguishing proper-

20 ties were conducted in the same manner as in Examples 1
to 6. No inorganic metal salt was added from the out-
side to the resin composition, and only the NaCl con-
tained in the organopolysiloxaneone was used as inor-
ganic metal salt.(C). The results are shown in Table 4.

25 As is apparent from Table 4, in each of Compara-
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tive Examples 13 to 16, dripping of flaming particles
was observed and the flame-out time was long. From
this fact, it is understood that the flame retardancy
imparting effect becomes poor when the content of the
5 | inorganic metal salt (C) is less than 0.0005 part by
weight, relative to 100 parts by weight of the resin

component.

Comparative Examples 17 and 18

10 In Comparative Example 17, a high molecular weight
MQ resin (5-15) containing 65 mol% of Q unit was used
as organopolysiloxane (B). In accordance with the for-
mulation shown in Table 4, an aromatic polycarbonate, a
styrene polymer and an organopolysiloxane were prelimi-

15 narily mixed together, and preparation of a~test sample
and evaluatioh 6f the self-extinguishing properties
were conducted in the same manner as in Examples 1 to 6.
Since S5-15 contained NaCl derived from the catalyst
used for synthesizing S-15, no inorganic metal salt was

20 added from the outside to the resin composition.

In Comparative Example 18, a low molecular weight
silicone compound (S$-16) containing 75 mol% of M unit
was used as organopolysiloxane {(B). Since $-16 con-
tained no inorganic metal salt, NaCl was added from the

25 outside to the resin composition in the same manner as
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and evaluation of the self-extinguishing properties

were conducted in the same manner as in Examples 1 to 6.

The results are shown in Table 4.

As is apparent from Table 4, in each of Compara-
tive Examples 17 and 18, dripping of flaming particles
was observed and -the flame-out time was long. From
this fact, it is understood that, when the organop-
olysiloxane used in combination with inorganic metal
salt (C) has high Q unit content or high M unit content,

the flame retardancy imparting effect becomes poor.
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or ganopol ysi | oxane and an inorganic netal salt, exhibits high flane
retardancy in spite of the fact that the resin conposition contains an
i nherently flamuable styrene polyner. Accordingly, the resin 10
conposition of the present invention can be satisfactorily used as a
material for various parts which have been becom ng |arge and thin, such
as parts for office automati on machi nes, dagta communication equipnents,
el ectric and el ectronic appliances, 15 household electric appliances and
aut onobil es. Therefore, the application field for the resin conposition
of the present invention is expected to be expanded. 73 Cains 1. A
flame retardant resin conpositINDUSOYRIALS APFLICABINIAYS by wei ght of a
resin conmponent (A) which 5 is a resin mxture of an aronmatic
pol ycar bonat e and a Tist Wleme ptynmian wheranat saigbesarbonateireedias an
aro- matic pol ycarbonate content of from50 to 95 % by weight and a
styrene pol ynercampisiitiof dff drheé e sdin €6 imyenieigint , wHICH). dontaB0s parts by
wei ght of an organopol ysil oxane (B), and 0.0005 to 5 parts by weight of at
| east orfe i nor-figami createtaarstaldon(i@)isioi@cd ecbriiomaten grHugn consi sting of
inorganic alkali nmetal salts and inorganic al kaline

organopolysiloxane and an inorganic metal salt,

exhibits high flame retardancy in spite of the fact
that the resin composition contains an inherently
flammable styrene polymer. Accordingly, the resin

10 composition of the present invention can be
satisfactorily used as a material for various parts
which have been becoming large and thin, such as parts
for office automation machines, data communication
equipments, electric and electronic appliances,

i5 household electric appliances and automobiles.
Therefore, the application field for the resin
composition of the present invention ig expected to be

expanded.



15 earth netal salts, said organopol ysil oxane (B) conprising: 0 to 70 nolt
of a nonofunctional siloxane unit (M unit) represented by the follow ng
formula (1): R 20 RSi-O (1) R wherein each R independently represents a
nonoval ent organic group selected fromthe group consisting of a

nmonoval ent C1-C20 hy 25 drocarbon group, a nonoval ent Cl-C20 hal o 74
genat ed hydrocarbon group, a Cl-C20 nercap-7§oalkyl group, a C2-C20
cyanoal kyl group, a C2-C20 acyl oxyal kyl group, a Cl-C20 am noal - kyl

group, a C6-C20 am noaryl group, a Cl 5 C20 hydroxyal kyl group, and a

C4- C20 gl yci- doxyal kyl group; O to 100 ¢dim®f a bifunctional recurring
siloxane wunit (D unit) represented by thefoflowng formula (2): R 10
-0Si-O (2) R wherein each Ris as defined above for for- mula (1); 0 to
100 nolt of a trifunctional recurring silox- 15 ane unit (T unit)

represented by ihe fOl#owhe0réPafhRt resin composition comprising:
100 parts by weight of a resin component (A) which
5 is a resin mixture of an aromatic polycarboﬁate and a
styrene polymer, wherein said resin mixture has an aro-
matic polycarbonate content of from 50 to 95 % by

weight and a styrene polymer content of from 5 to 50 &

by weight,
10 0.1 to 30 parts by weight of an organopolysiloxane
(B), and

0.0005 to 5 parts by weight of at least one inor-
ganic metal salt (C) selected from the group consisting
of inorganic alkali metal salts and inorganic alkaline

15 earth metal salts,

said organopolysiloxane (B) comprising:

0 to 70 mol% of a monofunctional siloxane unit (M
unit) represented by the following formula (1):

0
20 R-S‘i-O— (1)
R

wherein each R independently represents a

monovalent organic group selected from the

group consisting of a monovalent C3-Csg hy-

25 drocarbon group, a monovalent C3-Cg halo-



(3): R -0Si-0 (3) O1 20 wherein Ris as defined above for formula
(1); and 0 to 63 nolt of a tetrafunctional recurring silox- ane unit (Q
unit) represented by the following fornula (4): 75 O-0Si-O O0(4) 15
wherein each nmold is based on the total nolar amount of said Munit, said
Dunit, said T unit and said Qunit. 2. The conposition according to claim
1, wherein each 10 Rin said fornulae (1), 42) and (3) is independently
selected fromthe group consisting of a net%yl group, an ethyl group, an
n- propyl group, an isopropyl group, an isooctyl group, a vinyl group and a
phenyl group. 15 3. Jheateapwsdidoarveaoydbng,ta chacyylmeicadp-wherein
said inorganic netal salt (C) is at |east one conpoun sel ected fromthe
group consisting of asabkkhl growpala sakt,gf cfhhbulketi groap,akkal ine earth
metal salt of

Cz2-C2p acyloxyalkyl group, a C;-Cyg aminoal-

kyl group, a Cg-Cyg aminoaryl group, a Ci-

5 C2¢ hydroxyalkyl group, and a C4-Czp glyci-
doxyalkyl group;
0 to 100 mol% of a bifunctional recurring siloxane

unit (D unit) represented by the following formula (2):

R
: I
10 —-O-S'i-O-— (2)
R
wherein each R is as defined above for for-

mula (1);

0 to 100 mol% of a trifunctional recurring silox-

15 ane unit (T unit) represented by the following formula
{(3):
A
-O—Sli-O- (3)
O
|
20 wherein R is as defined above for formula
(1); and

0 to 63 mol® of a tetrafunctional recurring silox-
ane unit (Q unit) represented by the following formula
(4):



nitric acid, an alkali metal halide and an al kaline 20 earth netal halide.
4. The conposition according to claim3, wherein said alkali netal halide
is at | east one conpound selected fromthe group consisting of NaC , KC1,

NaBr and KBr.

75
|
0

-0-Si-0-
I (4)
(o)
|

5 wherein each mol% is based on the total molar

amount of said M unit, said D unit, said T unit and

said Q unit.

2. The composition according to claim 1, wherein each
10 R in said formulae (1), (2) and (3) is independently

selected from the group consisting of a methyl group,

an ethyl group, an n-propyl group, an isopropyl group,

an isooctyl group, a vinyl group and a phenyl group.

15 3. The composition according to claim 1 or 2, wherein
said inorganic metal salt (C) is at least one compound
selected from the group consisting of an alkali metal
salt of nitric acid, an alkaline earth metal salt of
nitric acid, an alkali metal halide and an alkaline

20 earth metal halide.

4. The composition according to claim 3, wherein said
alkali metal halide is at least one compound selected

from the group consisting of NaCl, KCl, NaBr and KBr.



