« 2€3eZ, WL4n6T, &g 1 TITLE OF THE I NVENTION Flame retardant resin
conb05|t|on aﬁmmmwmmmu THE I NVENTION 5 Field of the Inv on The
present invent ,m" o a flame retardant resin COWOQ@W‘WIM
particularly, the pgsent in vention is concerned with a f Mm%t

resin composition conprising a resin conponent (A) which is ais8@eresin

m xture of an aromatic polycarbonate and g sty rene polyner, an

or ganopol ysi | oxane (B) and at |east one inorganic netal salt (C) selected

fromthe group consisting of inorganic alkali metal salts and inorpanic

al kaline earth netal salts. |In TIhELPréBerdHE i INVEN®TEON | on, by the conbined

use of an organopol ysil oxane and an 1norganic netal salt, a resin
conposi ti on whi ch cont ai nFlamel metaedany resdmabbmpssitdoa pol ymer can be
inparted with flame retardancy. 20 Prior Art Aromatic polycarbonates are
known as engi neering plastics which have excellent inpact resistance, heat
resi stance and transparency) and have been wi dely used in various fields,

especially in the fields of BACKGROPEDaOFoRHEI GNVENFAONes, househol d

el ectric appliances and Y t 2 data conmuni cati on equi pnents. In these

fields, 5there Wdeldeof dhdeFawenttdonnechani cal parts having a smal |

t hi ckness as well as conplicated structures. In accordance with such a

demand, in order toTh#ppgﬂéePﬁeinﬁbnt5°ﬂlEﬁaﬁt?ssﬁoag féamehiretariinglt

injection noldability with respect to an aromatic carbonate, it has
frequent|y beedeFidcCorwesidisad aM§¥?rBﬁEt¥%%1%r%$r %harbﬁﬁﬁﬁﬁt in-

pol ycarbonate. As the styrene resin used for this purpose,

rubber-nDdlfleHe§F9f%héSr€§PﬁeF§eGeH%Fh19 §FPVGU§§GaFﬂéﬁ¢tH@S&Peﬁﬁ& nt of

the desired properties, such as inpact resistance, of he_re ultant
aromatic poncéFHHﬁ&P@ F@?Pﬁiééﬁﬁb§lFFSﬁn FRMPRBERte(Ad ¥PiM

el ectric/el ectroni,c dQV|ces ich are ntlon d abov for ssurln t he

hi gh sdfety 15%6FY Sddtise g haﬁhaF8W8llePPﬁXHErBQPQFﬁaﬁ i?s S F@gU|red

An aromatic po&y car bo aterhas a |Iﬁl%ln ﬁxggnngnQEﬁ |% |s a crlterlon
for the flane retar &Iy of 4 SHIZS pg 77 ofh adta P85t having

a sel f-extinguighi ng r?%ﬁ.rt#etmesaﬁ%sgegf 9616818030070 e Gl ned as

follows. The main ¢ nol € cul an aromati c po ate is

conpri sed mai nlapraf; A %@an3ﬂHo@$%niEh%ﬁ% L9h e me¥aeN shA¢ sA LAY ING - -

pol ycarbonate is on |re not only a therna deconposition reaction but

al so a rearranggiBR N1&ALHNANeadFthY Heltdd %a1ks0n fLaEhLOPrafend in-
crosslinking reaction occur,

15 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.

20 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 fields, especially in the fields of office

25 automation machines, household electric appliances and



f 3510 15 20 25 thereby easily formng a char | ayer which has extrenely
high flane retardancy. On the contrary, a styrene polyner is a flammble
resin having a limting oxygen index as low as 18 and it is extrenely
difficult to inhibit the conbustion thereof. The reason for this can be
expl ained as follows. A styrene polyner is depolynerized by the
conbustion, and t a resultant nononer acts,as a fuel, causing the
conmbustion to continue and al so proceed accel eratedly. Consequently, in a
resin m xture of an aromatic pol ycarbonate and a styrene polymer, as the
amount of the ghyseBemm@hYBBEibS bRGLAMERUsT Or1h MPKOYéE NBiéh@s MOtHabe! i ty,
it becones difficult to achieve high flane retardancy. As a technique for
inparting a hi ghsl Beeh af dehane fFeramdananitalr pairfts hhavidgk@aowmatla
incorporate thereinto flane retardants, for exanple hal ogencontaining fl a
retardants andtatiskheakyakl agelr asacdapllicaseahsasuaturesny Dixi décotlowever,
in recent years, due to he growng interest in the environnental
protection, stddnee Wwath beeh aandemandi héncbange &b therbypeshefl mellane
retardants to those flanme retardants whi ch have hi gher safety. For
inpartimg fl amflonétidtganoyasotanaehdawei bighbl yodebanahemaddabindsiyn m xture
of an aromatic poly Y y 4 carbonate and a styrene polyner, a phosphate
conpound i s gewéithl rgspapltofedansanombtie peflxcdabbnalieweddr hag phresphat e
conpound has a problemin that it is susceptible to hydrolysis and therna
deconposi tion gnanth¥ beeasprraghicplosphadficaasityrengsessan| swepbng of the
mo | ecul ar weight of the polycarbonate, leading to a |lowBring of the
mechani cal pro9§PW?§§COPOEH§3FE§PHt§0np%%i¥h%n$t$%%¥%f6?%}nt%%¢@ EPFses a
demand for a safer and nore reliable flane retardant. 10 An

or ganopol ysi | oXB#& PYTBRECHf 8t RBPRER-MAALGLRf PANECREt ZPEARL 45 WEPER has

| ong been studieg for it% hi gh safet%. | n general, an_organopol si.l oxane is
a pol yhdr conpPi-e¥nYSeEchrPPndRanvieWBPiat PEatheoAesifpe BroRsirties -
selected fromthe, group_con isting of the %ol#omﬁn% gnit%L a nonqf uncti onal
sil oxane unit ENFHNRE) PBAFE L&REEEBFCr n8%f SPPoRERYEBPUPECPRIICR i 20
RSI-O (1) i E a QPan%ti%naknregﬁrriQgighloxane unit (D unit)

represent ed bpr &°fo Poﬁiﬁg FEiRuf] PQ?: r-, 5

In the fields of those electric/electronic devices

Y

which are mentioned above, for assuring the high safety
15 of products, a high level of flame retardancy is re-
quired. 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
a self-extinguishing property. The reason 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,



R-O0S -0 (2) i Ratrifunctional recurring siloxane unit (T unit) 5
represented by the followwng formula (3): Rr -0-Si-0- ( 3) r Ol (in
formulae (1) to (3), Ris a nonovalent organic 10 group); and a
tetrafunctional recurring siloxane unit (Qunit) represented by the
following formula (4): I Or -OSI-O (4) r O15 1 (see "Silicone
Handbook", edited by Kunio Ito and pub fished by The N kkan Kogyo Shi nbun
Ltd., Japan (1990)). For exanpl e, Unexam ned Japanese Patent Applica tion
Lai d- Open Specification Nos. | Hei 10-139964 (corre 20 sponding to EP No. O
829 521) and Heheddb 482941 CO6FR1BHOAIENEr t Dater TRRLEAt BAS BRRtrdR8DH453)
each disclose a technique of [inproving the flanme retardancy of an aromatic
pol ycar bonat e hyghsfngmésrathraarcyet ardant a branched organopol ysi | oxane
conprised mainly of a D 25 unit and a T unit and optionally further
conprised of a Y On6tikeusbhtréonwevarstyhenefperymet iseacdHhaenabdbeaal
organop ol ysiloxane to inpart flane retardancy to a resin is unsatisfactory
when it is enpteyktd balvthy antlimihine &xjger, indexoas 3dwdasslBaardbeen
made on the techniques of using the organopol ysil oxane in conbination with
ot her fbanme retitrilanestrémpliygsénffilcubt ekanphleibbt fhenmeombuatdant s which
are generally used in conbination with an organopoly 10 sil oxane incl ude
organi c netal thersofsucthesteasmn diosdihinfcam ke mrpiained famikokci d and
a nmetal salt of a perfluoroal kane sulfonic acid. Further, for preventing

t he dripping olows}arh rRtykene deynen s depgiymgiierehdy the com-

4

bustion, and the resultant monomer acts as a fuel,

causing the combustion to continue and also proceed

10 acceleratedly.| Consequently, in a resin mixture of an

aromatic polycarbonate and a styrene polymer, as the

amount of the styrene polymer is increased for improv-
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. resinis on fire, a fluorine-containing olefin resin, 15 such as

pol ytetrafl uoroethylene is frequently used. Metal salts of organic sulfonic
acids (such as an aromatic sulfonic acid and a perfl uoroal kane sul fonic
acid), especially alkali netal salts of organic sulfo nic acids and

al kaline earth netal salts of organic 20 sulfonic acids, exhibit the effect
of inparting flame retardancy to an aromatjc pol ycarbonate even when such a
nmetal salt of an organic sulfonic acid is used only in a small anount
(specifically not greater than 0.5 part by weight, relative to 100 parts by
wei ght of an 2zazbommattieCc apdl wcartiparakee polyheref ar phosphl tee campoalnids f 7
of organic sulfonic acids have | ong been used as a flanme retardant (see,
for exanpl e, EdismgeedraddpgnesplBgednasApplfilame oetBudantat | BowSper| facati on
Nos. Sho 47-40445, Sho 57-43099 and Sho 57-43100). The flane 5 retarding
mechani sm of mphalsphaltes coipongdnhassal paoebd eacids thetdddc disbeds cepr-
exanple, in G Mntaudo et al., Journal of Polyner Science, Polyner

Chemi stry, Vol tikde o hy@iZolyeds) angpdberimed! dgcompeosditdoa- mmdt itdeed
artitle states that a nmetal salt of an organic sulfonic 10 acid accel erates
the thebmal desespdsianitopheSphnricometidc cpiispsapbdewesing oifetdiey mor-onot e
the formation of a char layer, resulting in inparting flanme retardancy to
the aromatic pdlegedeBonaiehtref &henplrdycerbeanitsed leagdings&opat deW-Applica
15 tion Laid-Open Specification Nos. Hei 6-306265 and Hei 6-336547
(correspondi ng®¥dng. St PReeRecRgnical prepeytdescrdsdhng MeSHSd SPRPRI ch an
or ganopol ysi | oxane conprised_nain i alLkali nmetal salt or

inly of a D unit apd an
2l Kal i ne eart hSHELaP s sPRSEPESTSar FREBE OATKERE BUAPBARE 567 a8 B95FE added
to an aromatic _paql ycarbonate, .Unexam ned Japanese Patent Application
Lai d- Open Spec@P%EﬁFF@hrﬁgéébﬁgi%ifpflffgfr%€8$responding to EP No. 1 035
169), 00- 302961 (égrr%sggndigg Eg kn%ernational AgﬁlicahL%n Publ i cati on
No. 02800/ 64976), 2808795795858 F118%4 50d%- 986185 GPScPSEe PR Pques of
i ncor po fi rating.,i |l ycar.bon Lesin g | ysSigl s havi ng
vari ed types o%lﬁggnéﬁgggggpggfu%@%g%h?%% &régc§ﬁ%%igggagﬁﬁthgﬁgQg D unit,
a T unit and a,Qmnigetiqgether with a netal salt of an organic sulfonic
acid 5 and a fph rine-contai ni ng pol yner. Unexam ned Japanese Patent
Appli cat i on Lai d- g §aReirbhcakhoB:ino H@.?sgﬂa;:gﬁg5is|"§' L1yA22559
(corresponding to U S. "Patent No. 6, 84,512 , Hel 11-263903 and 2001- 26704
di scl ose a techiynf4 sAinguFektirratig? ubld thsl e attetidadanionko yde JEORMIC
pol ycar bonat e, conbi nati ons of organopol ysil oxanes having varied types of
structurses and sp1Ritld Falolm @healyrou@adionsiiting efaehd. £bhaok@aighs used in
all the above-nentioned prior art patent docunents are only aromatic
pol ycar bonat esuntitshone of the above-nentioned prior art patent docunments
has any specific description about a flame retardancy -inproving effect on
a resin mxture of anmenofahictipokycailoxane andta (¥t yndtd mpepyeer. As
menti oned above, a styrene polyner is a flamuable resin, and 20 hence it
has conventi ondentegedy itiheoFoililowing ifepavalahi(dh :f | ame retardancy to a
resin m xture of an aromatic pol ycarbonate and a styrene polynmer. Wth
respect to a techni que wherein a conbi natjon of an organopol ysi | oxane and a
metal salt of an organic 25 sulfonic acidyis used as a flanme retardant for
a resi n?.o R-SI-0- (1);

!
R

a bifunctional recurring siloxane unit (D unit)

represented by the following formula (2):



¢ 9 mxture of an aromatic pol ycarbonate and a styrene pol ynmer, exanples of
prior art patent docunents which disclose such techni que include
I nternational Application Publication No. WO99/40158) Unexam ned Japanese 5
Pat ent Application Laid-OQpen Specification Nos. 2000 159996, 2000- 256566
and 2000- 345045, International Application Publication No. W2000/ 46299,
and Unexam ned Japanese Patent Applicationglai d-Open Specification No.
2001-72867. In the Wrking Exanples of these patent 10 documents, in order
to realize high flane retardancy of a resin mxture of an aromatic
pol ycarbonate and a sty rene polynmer, a netal salt of an organic sulfonic
acid is used in an anount as large as 1 pﬁ?t by weight, relative to 100
parts by weight of the resin mxture. 19-8p-@hi s connect{®mp; it should be
noted that, when such a | arge anmbunt of almetal salt of an organic sulfonic
acid is added to an aromatic polycarbonate, it is posBible that the thernal
stability of the aromatic pol ycarbonate becones |ow, causing a problemin
that, dur 20 ing theé ralifunedddingg aecursitiongidbxane mmsit t(@ntuniedi n
conposition, a lowering of the nolecular weight of the polycarbonate
occur s, 1 eadi nFeapFesenditsr ibyg téie thed Lewdmgnifoamudeod@)t:i es of the resin
conposition. Further, as described below, in the studies of the pre 25 sent
inventors it has been found that, when the anount f 10 of a netal salt of
an organic sulfonic acid which is added tq a resin m xture of an aronmatic
pol ycarbonate and a styrene pol yner i s~@e8@Qsed in ordef3to avoid a
| oneri ng of the nmechanical properties of phe resin com5 position, a
problemarises in that flame retardancy inprovenent is not sinply |owered;

rather, for the wor the fla i\lity of the resin conpgsition is
pronoted. On the otﬁgp ﬁgﬁﬁylﬁgrﬁqﬁe§ﬁe 3)PoRalFeEhWP&GEaiGthﬁéﬁéPﬁca sal t

ot her than a b ql%ﬂ@f an organic sulfonic acid is used as a flane
retardant for an ardraty pol ycar bonat e, exanpl es of such techni ques

Unexam ned Japanese “PaCeRE RpTLCAtoR SEELFARA. BASRAER8: MhLta{FoN NG, sho
49-88944, Sho 4U0LAIR. 59929404 105500, 701 83448).. a et hod wii ch

uses an al kal i tal salt o al'ine ear of sul furous acid,
thiosul furic acid, dithionous acid or pyrqsul furous acid (see, for exanple,
Unexami ned 20 Japanese Patent Applicati onOLai d- Open Specification Nos. Sho

52-17557 and Sho 52-17558); and a nethqg_' igh uses a flygpyine-containing

conpl ex salt, such as sodi um hexaf | uoroal yn nate or potassium
hexaf | usrosi li cate (see, for exanple, Japdnese Patent Application Laid 25
Open Specification Nos. Sho 48-43751, Sho 53-88856, Sho | 11 53-96055 and

Sho 55-151057) .(sktl "Siddeonet Hadsibaok "i,neanded bg Kupabt rftbagmdr puardancy
to an aromatic pol ycarbonate solely enployed, but not to a resin m xture of
an aromati c pollisaedotyt Fheniiikksny KeggopsShyineun 5tBurt Dapani t( 199009t ed
that there has been no conven tional technique wherein a salt other than a
metal salt of an or §ami exewpfleni InexaninedudesganaseoRbitrati AppMith-an
or ganopol ysi | oxane. 10 SUMVARY OF THE | NVENTI ON

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



In this situation, the present inventors have nade extensive and intensive
studies with a VIGMItOMBFd de vel oping an aromati c pol ycarbonate resin
conposition which contains an inherently flamuable styrene polyner 15 as a
part of its resin conponent, wherein the resin conposition exhibits high
flame retardancy in spite of the presence of the styrene polyner. As a
result, it has been found that high flame getardancy can be inparted to a
resin m xture of an aromatic pol ycarbonate 20 and a styrene pol yner by
using a flame retardant com prising, in conbination, an organopol ysil oxane
(having high s&f ein)}.and at | east one inorganic netal salt selected from
the group consisting of inorganic alkali netal salts and inorganic al kaline
earth netal salts, Rbwewmdrth&he efifedd bifothehicghveEhatenadt ardanoyp-can be
| 12 obtained even when such flanme retardant is used only in a very snal
anount, as conpdiysd loxanlee toadepardr & lameomedardangly ftloame nestiar dant i s
used whi ch conprises a conbination of an organopol ysi | oxane and a net al
salt 5 of an ongwmaitd sfaicitomiyc whend itTHe emedeyed sedetdiyoandas theare -

conpl eted, based this novel finding. Accordingly, a primary object of the
present 5 n ventfiaxe.i yardomsovitddiss deyientbeenpdageaobotiice teghiniques
conposi tion which contains a styrene polynmer (which 10 inherently has high
flanmability) &F asjaa the organepod YEdHosIeet lmMQQNQMNaﬂﬁénré§@£
conposition exhibits high flame retardancy in spite of the presence of the
styrene poIynePthFﬁéfﬂ@ﬁ@géﬁﬁ@@ﬂﬁ?%ﬁher obj ects, features and ad 15

vant ages of the present invention wll be apparent to those skilled |n t he

art fromthe foIIowﬁﬁ@r&§§BFP§FW8ne&ﬁEP&ﬁﬁeﬁéeﬂlémﬁlﬁﬁtaBE?RFEEﬂ ich

DESCRI PTI ON OF THE | NV CN 20 Accordin t he sent inventiqn, there

is pro vided an%Mﬁ?qe %4§ﬁﬂq<9mﬁi&§%ﬁQBnW36 Afs PR F2PES qﬁhrts by
3 7€Si (T xture of an aromatic

h f
e S A nat o XA g é%@? gl g el Bl RS leh As, A a5
25 matic pOIyC% Hﬂﬂ%&e %9%9%% ﬂyéigﬁ¥ﬁéﬁlc %c%% anQYa m%%al salt of a

perfluoroalkane sulfonic acid. Further, for preventing

f

the dripping of flaming particles from a resin when the
resin is on fire, a fluorine-containing olefin resin,

15 such as polytetrafluoroethylene is frequently used.

Metal salts of organic sulfonic acids (such as an

aromatic sulfonic acid and a perfluorocalkane 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, relative to 100 parts by weight of an

25 aromatic polycarbonate). Therefore, such metal salts



wei ght and a styrene polynmer content of fromb5 to 50 % by weight, 0.1 to 30
parts by weight of an organopol ysiloxane (B), and 5 0.0005 to 5 parts by
wei ght of at |east one in organic netal salt (C) selected fromthe group
consist ing of inorganic alkali netal salts and inorganic alka line earth
nmetal salts) the organopol ysiloxane (B) conprising: 10 0 to 70 nol % of a
monof unctional siloxane unit (Munit) reprgsented by the follow ng fornula
(): Ri RSI-O (1) i R15 wherein each R independently represents a
nonoval ent organic group selected fromthe group consisting of a nonoval ent
Cl- C20 hydr ocardromgyamiiy sulfivrovalaiitd<hdap Tale wwgenatwsedyss acar bon
group, a Cl-C20 nmer 20 captoal kyl group, a C2-C20 cyanoal kyl group, a

C2- C20 acyl oxydlane gretigrdentCl(-&30, afvmcaddnple Exypmindd-JRhmasaioar yl
group, a Cl1 C20 hydroxyal kyl group, and a C4-C20 gly cidoxyal kyl group; 25
0 to 100 nol % dfaterti fAppltiicatsion dublicurion Seerwlfidatidn Nos i SHY uni t)
represented by the followwing formula (2): R-OSi-O ( 2) i R5 wherein
each R is as def7-fdh&hoBhd dr7f4309fuland Sho (6 71-04310W hol Bhef £dame
trifunctional recurring siloxane unit (T unit) represented by the foll ow ng
formul a §3): 10ekdrdipgimeghgnizsn df Oedimlk dal e ief argatinahbiond f or
formula (1); and 15 0 to 63 nol % of a tetrafunctional recurring siloxane
unit (Q unit) rAepPrdsseit dpsriled f AIDBFIEIE mitm G4)Montaydo 3 LG ( 4
) i

Journal of Polymer Science, Polymer Chemistry, Vol. 26,
pP. 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. Patent No. 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-



. 020 I wherein each mol % is based on the total nolar anount of the Munit,
the Dunit, the T unit and the Qunit. 25 For easy understandi ng of the
present invention, 15 the essential features and various preferred enbodi
ments of the present invention are enunerated below. 1. A flane retardant
resin conmposition conprising: 5 100 parts by weight of a resin conponent
(A) which is a resin mxture of an aromati g pol ycarbonate and a styrene
pol ymer, wherein the resin mxture has an aromati c pol ycarbonate content of
from50 to 95 % by weight and a styrene polynmer content of from5 to 50 %
10 by weight, Ga&ltimy 3G faga yaammigite ofe Sih Or@RRYoISid ibd@aendB) , and
0.0005 to 5 parts by weight of at |east one in organic netal salt (O
sel ected from therigidumricssitsipekb oM prEnched gaurtaldesd iwhiethal asal t s and
inorganic alka Iine earth nmetal salts, the organopol ysil oxane (B)
conprising: O toomirinddonefird ymeofaunctumitg] &iT oxete and ta (Mumit )
represented by the followwng formula (1): 20 Ri RS-0 ( 1) i R wherein
each R i ndependmgdthemrpridderd snegtaiprsaldi et ar gardanigy cuplBetisrtasid r om
the 25 group consisting of a nonoval ent Cl-C20 16 hydrocarbon group, a
nmonoval eént Cl- G el fol yaniateed dntdrigdiarh e gmeaip, a Cl- C20 ner capt oal kyl
group, a C2-C20 cyanoal kyl group, a C2-C20 acyl oxyal kyl group, a Cl-C20

ami no 5 al kyl group,Unexzaniozd aepee@sd Ratant Appdicgtddnydeadbdrfoern group
and a C4-C20 glgl
pecification Nos. Hel 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 to a resin 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



ci doxyal kyl group; 0 to 100 nold of a bifunctional recurring siloxane unit
(D unit) represented by the following formula (2): 10 R-O0SI-O ( 2) i R
wherein each Ris as defined above for for mula (1); 15 0 to 100 nold of a
trifunctional recurring silox ane unit (T unit) represented by the
following formula (3): Ri -OSi-O ( 3) i 20 Owherein Ris as defined
above for formula (1); and O to 63 nold ofga tetrafunctional recurring
siloxane unit (Qunit) represented by the following formula 25 (4): 17 O
| O wherein each nold is based on the total nolar 5 amount of the Munit,
the D unit, theiktutet oFnént At ofRatiict podycBidotaieodd G sagawnd ng to item
1 above, wherein each Rin the formulae (1), (2) and (3) is independl0

ently sel ect edpbllgmetrh)e erampleconsi piriog airta paetent dyroumentan whtilepnl gr oup,
an n-propyl group, an isopropyl group, an isooctyl group, a vinyl group and
a phenyl groupdistldsellsmathorntechintiique dncdnudiend nttenramohaldr Appdlimae,
wherein the inorganic netal salt (C) is at |east one conpound selected from
t he group consitsionng@ubflisa talokalNo . mFOAI9 /48115 8af Unietwantireesi dlapsamesiekal | ne
earth netal salt of nitric acid, an alkali nmetal halide and an al20 kaline
earth mét al halPiadent4 ApDid cadripas iLaildn OpesoSdierd fiicattian NashodO00xwher ei n
the alkali netal halide is at |east one conpound sel ected fromthe group
consi sting of MN&RG9I6KCRONBS56a9¢ 2mAKEB000 -34S 04 o @At iiga lp APsent

invention is described in detail.
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 amount 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 composition, 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



Resi n conmponent (A) used in the present invention 5 is a resin mxture of
an aromatic pol ycarbonate and a styrene polyner. In the present invention,
the aromatic pol ycarbon ate contained in the resin conponent (A) is an
aromati c pol ycarbonate having a main chain conprising recurring 10 units
represented by the following formula (5): 0-Ar-O-C~ ( 5) (wherein Ar is a
residue of a bifunctional pheno 15 |ic conppund). Such an aromatic

pol ycar bonat e can be produced, for exanple, by a reaction between a

bi functional phe nolic conpound and a carbonate precursor or a poly
merization reaolfi ametad ealliondEt anpoepanipesulZdnlikcl astidawhiehy ist at ed,
exanpl es of nethods for producing aromati c pol ycarbonates include an
interfacial polajgded tat aoresghhodxture. pfaaphasgmadicepodgcarbonaiteh a

bi functional phenolic conmpound is reacted with phosgene in the presence of
an aqueous sodiamd 25 shycteari ¢elyolent ien dacdeaseldy ianerdelrortiodavadda a

sol vent; 19 a transesterification nethod (i.e., nelt transesterifi
cation) in whidewardinguodct tbeameghandiciad. poopeutdesndLiditpleemelsivacioonrat e
are subjected to transesterification; and a solid-phase polynerization

met hod i5n whi clpoBidionysieabriobdemc ariisest dnpitbpsl Fhamei segaadangyanpl es of
bifunctional phenol i ¢ conpounds i ncl ude 2, 2-bi s(4-hydroxyphenyl ) propane
(i.e., bisphendmpxpvemenpthis( pothy Fimpyys 1owgirads hyashery| Eerofiee,

1, 1bi s(4- hydroxyphenyl et hane, bi s(4-hydroxyphenyl)net hane, 10

4, 4" - di hydr oxy&o5tseny[thes: Aamwﬁﬁydﬂéwyo@ ﬁheSrﬁslPeFP@Pﬁéﬂﬁ}M& pienyl

1, 1- bi s(4- hydroxyphenyl)cyclohexane 1

phenyl -1, 1- bis@E‘HVHFﬁ&yphenyl)ethane bi s(4- hydroxyphenyl)ether

bi s(4- hydr oxyphenyl ) ket b|s( dr oxyphen su

b1 o(4- hydr oxyphenyl PRUIPEnBERes. BRbas. iy GRoRUBRERY FouRt SerhBiaue

h d I h 2,.2-b 4-h h I
Y e phen iR I &, sA GhER, %bsaagf 5 PRSAL, ALe Of BOCAE RIS on.
these blfunctlon fogpgp%!l% GQMRQY %q%sc fggm%s%%targhﬁhd%%ll%n arb-

conbi nat i on. or a ustlng t he nDIec ar wel e “ar oifat i ¢

pol ycar bonat e, éﬁé%bco%&iﬁ[;&%%é‘a% r%?c%&n#ﬁ'ésf [ Bp%ﬂ”%'e%fn&%%a%r qpatic

pol ycar bonat e eco in‘the présence of a nono ct1onal phenolic

conpound, such é’]] d@‘%“ﬂieth%d”%*l@hpf{&%%%' 1anma':'mtali3!|.l 91%%%(1' haﬁllar OR¥leghenol ,
25 m propyl pheno - butyl phenol, p-t-octyl phenol or cunylphenol

0, 5 o e dmg s Py St ek el o

producegs by sulisid-dydraldpe difFe ceRniicRQd sas desesioRad &peveag-n con
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-containing 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
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nection with the non-branched aromatic pol ycarbonate except that the

pol yneri zation reaction is conducted in the presence of a branching agent.
Exanpl es of branching agents include 1,1,1-tris(4 10 hydroxyphenyl) et hane,
1, 3,5-tris(4-hydroxyphenyl)benzene,

a,a' ,a"-tris(4-hydroxyphenyl)-1,3,5-triisopropyl benzene, phloroglucin,

4, 6-di net hyl -2, 4, 6-tris(4hydroxyphenyl)-2-jpgpt ene,

4, 6-di net hyl -2, 4, 6-tris(4hydroxyphenyl ) heptane and isatin bisphenol (i.e.,
3,3 15 bi s(4-hydroxyphenyl)oxyindol). It is preferred that the aromatic

pol ycar bonat e 53ed6i0%5t AAdPSRSEBE -ILBLOBI7I)QN ASl abhasanhkithopel wear harat e
contai ning substantially no halogens in the structure thereof. Fromthe

vi ewpoi nt of neehdeidcalo Aapaittefdameane tamdaalklyl ity ant learomagdasigolyaver age
nol ecu | ar weight of the aromatic polycarbonate is preferably in the range
of from 10, 000 claxrbb®a t@0@p letye empdiogredl| ypuitn nble toargeresfinf momtik,eD00 to
40, 000. The viscosity average nol ecul ar wei ght of an aronmatic pol ycar bonate
25 can be det eofi @ed anooatilece peodlycarbonatec agidt p Eryinege mwillymetirthyl ene
chloride as a solvent) of the aromatic pol ycarbonate, Tn the present

i nventi édn, theFsmphers gdl ysenoted: whadd thereedias degfomentcquaen-s a
rubber-nodi fied sty5 rene pol yner and/ or a non-rubber-nodified styrene poly
mer, and it is tdoapdr teghnd qyee vhergdbem $oditl Pédredt yhate Hpaghddr s@ldne or
a mxture of a rubber-nodified_styrene polyner and a non-rubber-nodified
styrene pol ynerf B® RLogBESr siddonied agidr dife UsSEy d@r GARANFN AT Wil i ng a
structure in which a dispersed phase conprised of a particul ate rubber

pol ymer for nod™ CCSANOROLYSdilOFéNSed in a conti nuous phase conprised of a
styrene pol yner. A rubber-nodified styrene polyner can be ob 15 tw ned by
graft-pol ynmerizing an aromati c vinyl nononer (such as styrene,

a- net hyl styrene or p-nethylsty nd_, ot L opal onononer
copolyﬂ%%izable with the arone%ﬁ@ﬁ%$§y.. i@%&i@Yéﬁggpu rubber pol yner for
modi f1cation, Usingd GYSLOMBLY IGELAC L RUENCAR R RULLAA 20 Izl i on
met hod, an enul si on polynérizat on et ho i a suspensi on pol'ymerization
met nod. EXanp! 5, ¢Sl 3l 15HaREHROIHTRS S 1 ADY LAGA) 1€ Idide di ene
rubbers, such as péﬁy ut adi ene, polystyrene-butad ene} and

pol y(acryl oni t rjdes 5 gl ‘s Bﬁﬁﬁg U : Qprene

r ubber; 22 aé}ré;}l%ip?mrgﬁl?%era?o%‘}}éﬁ gsblpol yl?&?%ltea?%ﬁlant?; r?qgeltchﬁliyoﬁp

ene/ propyl ene/ diyang: (@AW an( BREYre ndn ye e ah@d®1 0 Gt8% feP RR Wk
rubber; and a conposite rubber conprising a organopol ysi'l oxane cénponent
and an & kyl 5 {dR{ Ifi)a&ocr Weatiq sC (R Honpd ninlt], C WGy [ tife GEAgSi te
rubber). Exanpl es of conononers copol ynerizable with the aromatic vinyl
monomer i ncl udesowpsalitidne @xhiibiitse HIYo Fliafe Sedar@amss Vrongitd efand

met hacrylonitrile; 10 vinyl nonomers, such as acrylic acid, nethacrylic
acid, an al kyl taer \Wratsenaed cdn talek \dt yreinlea pojdlyates;. nAkehi ceaniydriide; and
an N-substituted maleimde. In the present invention, the content of the
modi fyer rubbdragpdearerfoumad HdatulhBah fddnfe e tandeany Karpdie/nir- i s
preferably in the range of from5 to 80 % by weight, nore preferably from
10 to 60 % by R}ed tshén nelsdne gitdmrepfof pa argT@t isbipmisrcanbanade
rubbernodified styrene polynmer is less than 5 % by wei ght, the inpact

resi st adfte of tﬂg[raesqwlt%\md’ﬂm? R MR D@ Fame FekAawant R t he
content of the rubber polyner in the rubber-nodified styrene polyner is
nore than 80 %RFASASIGhtin AeMHEG L Alomeds iAGISR R Y il dxan e iREvANDHwer i ng

of heat stability as well as stiffness, but also a | owering of nelt
fluidity and aﬁnégbdypgﬁﬁg @pd at least one inorganic metdl 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



!

25 discoloration as well as gelation. The average di ane 23 ter of the
rubber polyner particles in the rubber nodified styrene polyner is
preferably from0.1 to 2.0 ~,m nore preferably from0.1 to 1.0 ~zn, stil
nore preferably fromO0.2 to 0.6 ~.m Wen the average diane 5 ter of the
rubber polynmer particles is less than 0.1 ~, m the inprovenent in inpact
resistance of the resin composition is unsatisfactory. Wen the average

di aneter of the rubber polyner particles exceeds 2.0 ~m the nelt fluidity
of the resin conposition and the appear 10 ance of an ultinmate shaped
article producedtatiasdt BeeneghencenphsfEllans betamdaptois Bseflepndg exanpl es
of rubber-nodified styrene polyners include the so-called high inpact

pol ystyrene (her eergf smallf amqueht | gsr edbmpaeddt toasheHERSE) whébe a
acrylonitril e/ butadi ene/styrene copol yner (ABS resin),

acrylonitril e/ sonyentioonbheflamgr eatacrdpokyisr u6@dSwhéshnpmprises a
acrylonitrilel/ethyl ene-propyl ene rubber/styrene copol ynmer (AES resin) and
met hyl net hacr gbabéhabdbadoénehsbygenepodpeliinganeMB8dr esmaralFgriliter, a 20
conposite rubber graft copol ynmer obtained by grafting the above-nenti oned
vinyl mdnoner ofit enaorgbendonsudéppliccacddposThe prmdbent chinvertigrednas a
rubber nodified styrene polyner. A non-rubber-nodified styrene polyner is a
pol ymer 25 obt Regadchiprdebsdanbrarly thhe Bawelnfinddnds described 24
above in connection wth _the_rubber-nodified styrene polynmer except that a
rubber polyner is n69°9§€8?9¢ﬁataiBFlEaﬁBnQPaﬁﬁgrQﬁnagﬁiEHe§F9FeﬁB'polyner
can be obtai ned by pol ynerizing or. copolynerizing an aromatic 5 vinyl
mononer (such H?néﬁﬁPeﬁé,t&-REPH&P@t?PeﬁE°BPtﬁC PhYyFarhPBaLe ZRELN
optionally an unsaturated nitrile nononmer (such as ac IonitrLLe or
met hacr yl oni t r FPEPOSE tdPReFIAGRoFRPSAERE A ﬁgyrGPﬁyP° §ref¥highy
acrylic acid, nethacrylic. aci n_al kyl rylate and_an,al kyl. . 10

met hactfl ate; & eﬁﬁpﬁﬂych&ﬁh%&?ﬁdgiﬁﬂﬁagﬁiﬁ¥§ b&Fi BuP8atnBFelftde) .
Exanpl es of non-rubber-nodified styrene I LS incl nergl .purpose
ol yotyrene (CPESLR SOTGPBRRLr: FEPEPSRerBoc g Ineo e et rash e b ey
acryl at e/ acry! qnih! h e8! ¥etaeqGaRg! YAPLOLES! Bel BARShredBAUL! el ehmeCt Lo
t he styrene polyiter "used in the present anentlon, t Re reduce viscosity
~sp/ C (as neasuyh i .g/cnB polynmer solution at 30 C), which is an
i ndex of the n%ﬁgggbgriﬁg?g%?, is preferably in the range of from30 to 80
cnB/ g, nore preferarpd@ BbyehbeRy48ni00eHeeMBbYectaer ebAturb8NahACadlyr ene

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 to 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



polymer is a polystyrene resin, toluene is used as the solvent and when the
stytene polyner is an unsaturated nitrile/aromatic vinyl copolyner, nethyl
et hyl ketone is used as the solvent. In the production of the sty 25 rene
pol ymer, the reduced viscosity ~sp/C can be con 25 trolled by selecting
the type and amount of the initia tor, the polynerization tenperature and
the amount of the chain transfer agent. Thggresin mxture used as resin
conponent (A) has 5 an aromatic pol ycarbonate content of from50 to 95 % by
wei ght, preferably from65 to 95 % by weight, nore preferably from75 to 90
% by wei ght, thatigh%, ahldeaskyyeaaeppblimerceshtdhntoboft FeomeS RoMiB W e iS
from50 to 5 % by weight, preferably from35 to 5 % by weight, 10 nore
preferably fromy2wetightQ % by wei ght. Wen the aronati c pol ycarbonate
content is less than 50 % by wei ght, the heat resistance, nechani cal
strength and fl ane peflatdafoypattshbyulveighteofhapedrganiopdysédoxane
unsati sfactory. Wien the styrene polyner content is 15 less than 5 % by

wei ght, the ingBJvemmd in noldability of the resin conmposition becones
unsati sfactory. The organopol ysil oxane used as conponent (B) in the present
inventi&n i s one of 0t.R@0Sopohepastahbyhwplightanfi atodeast oolee ihor
inparting flane retardancy 20 to resin conponent (A). The

or ganopol ysi | ovagenie) metad isalthdCpr esdrctiedy Emoimorkheogmoupe con@ itsd:~70
nol % of the abovenenti oned nonofunctional siloxane unit (hereinafter
referred to asing @fi dnprognis adbakd mesplt §@lisopad dneagEindfe@lka-

bi functional recurring siloxane unit (herein 26 after referred to as "D
unit"), 0 to 184nfoesrdt MeEadb&Pétfenti oned trifunctional recurring
siloxane unit (hereinafter referred.to as "T.unit") and O to 63 nol % of the
above- nenti oned t et FREURCOPBRRPLYELLPKPRE PP oSCBPEAS NGt (herei nafter
referred to as "Qunit" i n_each nnl@bigﬁbas d n t he total ar

whe gl
amount X the M uni®, hgoDmﬁﬁlt?ftﬁem?nﬂﬁPPc §hRte S&IQHARE BRdferlbl y,
th | il B i 0 0 | %_0f M it, O0to 100
B NN A T O

wherein each nol % is based on the total nolar anmount of the Munit, the D
unit, the T unit and the Qunit. The nol g ratio (nol% of each of the M
unit, Dunit, T unit and Qunit and th«h_sélr_Pc_ture of the(ls'lox 15 ane units
cont ai ned can be confirned by proton and §ill con 29 nucl ear nmagnetic
resonance (1H and 29Si NWR) spectroscopy® The Munit is a terninal
group-formng unit. Wien the anount of the Munit exceeds 70 nol % the

mol eculigy 20 wei ght y@fe el e&aan@p%nébba&aﬁupeeg se@@sl @w, and this
results in that the volatility of the organopolysiloxane beconmes too high

and the conpati bi | i m¢nefvalleatobggaanel ysoupxaeaediteld Fesm therponent (A)
beconmes too high and, therefore, resin conponent (A) becones plas 25
ticized. As a resul groupe cohadstiegarfancmpoopvailent C;1-Cao

hydrocarbon group, a monovalent C;-Cyp halo-
genated hydrocarbon group, a C1-Cpp mer-

20 captoalkyl group, a Cy-Cpg cyanoalkyl group,
a Cp-Cyg acyloxyalkyl group, a C3-Cyg amino-
alkyl group, a Cg-Cpp aminoaryl group, a Ci-
Cpp hydroxyalkyl group, and a C4-Cpo gly-
cldoxyalkyl group;

25 0 to 100 mol% of a bifunctional recurring siloxane



. 27 resin conposition becones disadvantageously |owered. The Qunit is a
crosslinkage-formng unit. Wien the anmount of the Q unit exceeds 63 nol% a
problemarises in that a gelation occurs during the production 5 of the
or ganopol ysi | oxane or that the nol ecul ar wei ght of the organopol ysil oxane
becones too high, so that the dispersibility of the organopol ysil oxane in
resin conponent (A) is lowered, |eading tojga lowering of the flane
retardancy inparting effect of the organopolysi 10 | oxane. Wth respect to
the D unit content and T unit con tent of organopol ysiloxane (B), there is
no particul ar hinitd g0 abhitEnddpiesenteid HyCahe € adiwdinge & ormuaay (s r ed
proportions in organopol ysiloxane (B). 15 Each Rin the Munit, Dunit and
T unit of organo pol ysil oxane (B) independently represents a nonoval ent
organi c group selected fromthe group conﬁ‘sting of a nonoval ent Ci1-C20
hydr ocar bon group, a nonoval ent CLC20 h@l8padpat ed hydr oc@yon group, a
Cl- C20 nercapto 20 al kyl group, a C2-C20 anoal kyl group, a C2-C20
acyl oxyal kyl group, a Cl-C2p am noal kyl gfoup, a C6-C20 am noaryl group, a
Cl- C2p hydroxyal kyl group, and a C4C20 gl yci doxyal kyl group. Exanpl es of
hydr ocarbon groups wheinede sachl Rylis28sgdedinesuaors £ometfloyl- group, an
ethyl group, an n 28 propyl group, an isopropyl group) an n-butyl group,
an isobutyl group, aml& dudtlyl group, a t-butyl group, an n-pentyl group, an
i sopentyl group, a neopentyl group, a t-pentyl group, an n-hexyl group, an
n- heptyl group, 5 a® ﬁxbé#§!“§ﬂ6uﬁf &n trddsacfiogadupecar tango Sl O%F-oup, an
n- decyl group, an n-dodecyl group or an n-octadecyl graoup; an al kenyl
group, such as aR&/uiit g‘r%d’d‘,ltdn LEpnEseqtedh bYa tBie, Soddpwig fpraula
4-vi nyl cycl ohexyl. group; a cycloal kyl group, such as a cycl opentyl group,
10 a cyclohexyﬂfﬁﬁoup, a 4-ethyl cycl ohexyl group or a cycl oheptyl group; an
aryl group, such as a phenyl group, a bi phenyl group, a naphthyl group, a
tol yl éﬁbup, a xylyl group or an ethyl phepy! group; and an aral kyl group,
such as a benzyl group, an a-phenyl 15_§LS¥L group or a 7§ghenylethyl
group. Exanpl es of hal ogenat ed hydrocarBbo d?oups includ% chl or onet hyl
group, a 3-chloropropyl group, a 3,3, 3trifQuoropropyl group, a
5,5,5,4, 4,3, 3- hept af | uoropentyl group, a c%lorophenyl group, a
di chl orophenyl 20 grgiip-ifl @ it Idd Wrand/ lasdhl o rERPRkAS Of
mer capt oal kyl groups 1 nclude a 2mercaptoet hyl group and a 3-nercaptopropyl
group. Exanpl es of qmgnoqhkyl groups include a 2-cyanoethyl group and a
3-cyanopropyl group. 25 Exanpl es of acyl oxyal kyl groups include a 3-acryl
29 oxyprpyl group anda 63 MRIRAGE 20N ¥l Periras Ofsiamxnoal kyl
groups include a 3-am no propyl group, an N-(2-am noethyl)-3-am nopropyl
group, and an Nr-waii 106 )t B-rep rgredntate oy | thep iyl owdm@u Eormudeanpl es
of am noaryl groups include an am no

(4):

|
©Q
—0-Si-0- (4)
0O
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,



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. Anobng 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 organopolysiloxane (B) independently represents an 15
organi c group selected fromthe group consjl ting of a nethyl group, an

et hyl group, an n-propyl group, an |soprop§f group, an isooctyl group, a
vinyl group and a phenyl group. Wth respect to the structure of organopoly

20 siloxane (BipetBgEBntsalorBathiey! ahal vAL18L50PrageeBd aapblg-contents
of Munit, Dunit, Tunit and Qunit are, respectively, in the above

nment i oned rangﬁantIhSEetﬁéepréaéhe@n{rw‘&om aPedanapekysLloxanss.can be
used in the present invention. Exanples of the struc 25 tures of

or ganopol ysi | oxane (B) include a |inear or 30 cyclic structure conprising
D units, a branched structure conprising T units, and a branched structure
conprising a caenbi nat E0amTre DRXddfX Ore SR ¢ohipseibiohocompanpliag: DT neans
a conbination of Dunit and T unit; 5 and simlar abbreviations are
frequensl y used her gpoapates) by Rieifet, oExanpéesnofomponehtir ¢8) hakion
termnal Munits include a linear structure conprising a conbination M,
and a branchedist auckgia magporei 0f ancanbmaaticopolfFcabRpnbPé, aWBQa MIQ or
MDTQ Preferred are an 10 organopol ysil oxane having a linear structure
conpri sing a cetyiceaei pelyPeandwhareigahbporgsihondnsunevhag anbrarched
structure conprising a conbination DI, M, M) MDQ MIQ or MDTQ

Especial l'y premetnedpeﬁganypgh§§ﬁlGQahenF89f|§rPWe5§ot@a95e@ KD resin which
is an or 15 ganopol ysil oxane conmposed mainly of Munits and Q units and
optional |y conwgightgapdupi s§Y&RBLOPOTYHAFt SONLABK 8A SF§ANSPEPYSPI dxane
can be advant ageously produced by, for exanple, the nethods disclosed in
Exani néd® JapanggeWPéﬂ Application Publication No. Hei 8-22921 (corre 20
sponding to U S. Patent No. 5,548, 053) and Jaganese Pat ent No. 2941701
(corresponding to UOs?! b&téﬁtpﬁﬁt55b78ﬁehﬂﬁf FhanpPELEPPRALEBLELKAREs of
organoponS|Io§ q %ﬁ can be expressed in terns of its conposition. Wen
or 25 ganopoly Blo d (B) |s conposed nalnly of D units and 31 T units,

it is preferred tha con D an ni t ip_the range
of from70 to 100 Qﬁ % ?eﬂ#gléflﬁgtgegrgnaggo% fromO to

30 1o % wher el g Ilc m taﬁegmngeggggiew%/ ERBnTRHA! g2oll kBndlisthe D

unit to the T uni S in ran rom

or ganopgl ysi | ox L %Bhno§g%3%0%§$1aﬁ' RkY 9f shyai & fldaaqo WRiitS a1k -1 S

preferred that uni't ‘content 1sint e range o fron1 to 50 nol %
the Q 10 unit qQnieRarth Mathhiesharge of from 15 to 60 nnl@b and the total
content of Dunit and T unit is in the range of fromO to 70 nol % nore

advant ageously fromihet @rg@ndBbisrsiloxane (B) comprising:
0 to 70 mol% of a monofunctional siloxane unit (M
unit) represented by the following formula (1):
20
A
R-S'i—O— (1)
R
wherein each R independently represents a

monovalent organic group selected from the

25 group consisting of a monovalent Cj;-Cpgo



., Organopol ysil oxane (B) conprising Dunit, T unit 15 and Q unit contains, as
a termnal group, a hydroxyl group and/or 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 depending on the starting
material or solvent used in the 20 production process and it is generally a
| ower al kyl group, such as a nmethyl group,,gn ethyl group, a propyl group,
a butyl group, a pentyl group or a hexyl group. These term nal groups
(especially term nal hydroxyl group) are highly reactive and therefore it
is 25 not preferred Hydtodadrdpnarg qupss @entmonova leatg € aMgthalod2 i n

or ganopol ysil oxane (B). This is because these terurinal groups cause a side
reaction in which, wesatede hydgamaadionsidroxgne al € 10goimeaed, t hese

term nal groups formcrosslinking, thereby causing a lowering of the 5

mol dabil ity of the reapteadd&ydognaum, a0iCy-€2ghicylanoaidkylt lgroup,

or ganopol ysil oxane is mxed with the resin conponent at a high tenperature,
these term nal groups Gxd&co WOV XY alkitagreupoel Bc &nbdizag @miniger eby causi ng
a lowBring of the nol ecul ar weight of the aromatic polycarl1l0 bonate. It is

preferréd that the taEfHinATMRIr G {6 GraouFMdeRrantl FrosPyafoSal-ysi | oxane

(B) is 5 %by weight or | ess, nore advantageously 1 % by weight or less. It
is preferred that tHea dNAneAY2KIGK \EEHIFUp 23BN Be i ~G201 1Y -

or ganopol ysi |l oxane (B) is 10 % by wei ght or |ess, nore advantageously 5 %
by wei ght or |ess. Tsasymaldsl 9GFQR content can be determned by a nethod
in which the anount of gas which is generated when organopol ysil| oxane (B)
is reacted with an & g&hd%bmadt¥aafi @ et ongde Fesyinging I§hiloraTeum  an

al kyl magnesium hal i de (G.gnard reagent) or the like) in an anhydrous
sol vent is nmeadiiHed. (e d'"tq%‘?esfﬁﬁif tHe %%W%’& cfd’rﬁ“lé’r?tgc(%? be

cal culalted, for exanple fromthe signal integral ratio of the proton

nucl eart®5 magneti c resonance (1H NVR) spggtrum using an appropri 33 ate
i nternal standard substance. Oganopollbi_soggge (B) can Pf stabilized by a
met hod in which the term nal hydroxyl gMo ,bs are treated w?th a silylating
agent to thereby convert the 5 term nal hyRlroxyl groups into Munits. The
introduction of an Munit into the skel eton of organopol ysil oxane (B) can

be conduct ed not onl%eq_yedit,p%a%ﬂ W atd tde%qtnrgantab%%d%cotreg}oq:f_t er the bel ow

menti oned hydrol ysi s-condensation pol ynmerization reac 10 tion (for

produci ng or ganopol ysilpxane (B)), but also during the
hydr ol ysi s- condensati on polyneri zation reac tion (for producing

organopy ysi | oxane (Blo 1¥MPGIIL X AUTHEF uRctQ0N0 G ASiARAI oxAr gano
al koxysi | anes and other raw materials used for produc 15 ing

or ganopol ysi | oxare i)t afe wesey i hescdadmmed bearges i1 s Jratamidals f or
the D unit include dinethyldichlorosilane, diethyldichlorosilane, nethyl
vi nyl di chl orosi{®ane, net hyl phenyl di chl orosi |l ane, di

)
—O-J—O— (3)
20 Q
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):



f

.phenyl di chl or osi | ane, di net hyl di met hoxysi |l ane, di 20 net hyl di et hoxysi | ane,
di et hyl di net hoxysi | ane, di ethyl di et hoxysil ane, nethyl vi nyl di net hoxysi | ane,
met hyl vi nyl di et hoxysi | ane, net hyl phenyl di met hoxysi | ane,

met hyl phenyl di et hoxysi | ane, di phenyl di net hoxysi | ane, and

di phenyl di et hoxysi | ane. 25 Exanples of other raw materials for the D unit
34 include hexanet hyl cyclotrisil oxane, octgafethylcyclo tetrasil oxane,
decanet hyl cycl opent asi | oxane,
1,3,5trimethyl-1,3,5-tri phenyl cycl otrisil oxane,

1,3,5, 7tetramet hyl - 1, 3, 5, 7-t et r aphenyl cycllot et r asi | oxane, 5
hexaphenyl cycl otri sil oxane and oct aphenyl Gycl ot et rasi | oxane. Exanpl es of
raw materials for the T unit include ne®Oh$I4O+chl orosi | ahe)

ethyltrichl orosil ane, vinyltrichlorosilané, n-propyl trichl orosil ane,

i sopropyltri 10 chlorosilane, phenyltrichljorosilane, isooctyltrichloro
silane, nethyltrinethoxysilane, nethyltriethoxysilane,

et hyl tri net hoxysi | amieretiny eachemodiy disl dasedvonylthei fotthdx yoillane,

vinyl tri et hoxysil ane, n-propyltrinethoxysilane, n-propyltriethoxysilane,

i sopropyd 15 t emesnttoxfsithendd unddpr dipel Or vatlkox el Inainit and the Q
phenyl tri met hoxysi |l ane, phenyltriethoxysilane, isooctyltrinethoxysilane and
i sooctyltrieth@®idi-l ane. Exanples of raw materials for the Q unit include
tetrachl orosil ane, tetranethoxysilane, tetraethoxy 20 silane and
tetra-n-propoxysilane. Exanples of silylating agents used for introducing

the Munit include chlorosilanes, such as trinethyl chlorosilane ]
tri et hyl chl or odi-l and@RedCRBPRYLEALRy PERPEA3E0| AReitem 1 above, wherein

di phenyl net hyl chl orgsi,| ane, tri phenyl chl qrosil gne and .,
di fret hyl vi nyl clR6Pos [Hhdhearie b12e413; QZgnézll,d Jddn 13 indepena-

hexanmet hyl di sil azane and 1, 3-di vi nyltetranethyl di,sil.azan Exanpl es of raw
materi al%s for t qM lfrﬁrlte,cqt&%h%:rof‘h % F&°%5o -nﬁé‘ﬁttii&ﬁe(?efsial Weg?’iyﬁ'g agents,
i ncl ude 5 hexa | di_si | e, - di_phenyl t et ranet hyl di_si I, n d

L5 di iyt ot ey 0 S S T OB o 20 SR SE A SEe P s A CEa
present inventi ef_er gl i gh g ecular, i of from
500 to |00, 000,9@%0 d ﬁ?’e?%%d‘?ﬁf 2’5%05‘0%2’%0%&%0%?’%% et
preferably fro IQNQQO to 10, 000. When the weight average nol ecul ar wei ght
is less than 500, the volatility of organopol ysil oxane (B) becones too high
and the conpatibility with resin conponent (A) becones too high and,
therefore, resin conponent (A) 15 becones plasticized. As a result, the
flame rgg ardangy, of Thie comiplod 1¢QABROSiclkoda 1RGC @BeS teins advantbagseusl,y

| owneyed. On the contrary, when the weight average nol ecul ar wei ght exceeds
100, 000, the diwseatesinbithe Y nefrgaindan aedlajgsisadtan€)( By iat nesst om@ponent
(A) is lowered. 20 As a result, the flame retardancy of the resin conposi
tion becones ursatposimal tselycaed tthemeheagroalp Eomsds tings off anhalr~esi n
conposition are | owered di sadvant ageously. The wei ght average nol ecul ar

wei ght of orgarkaid ywitadxsed Y ldf ind tatitcaiamdd ,bynge@lkadrimeateagth?2 hetal

chromat ography (GPC), using a calibration curve ob
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, KCl, NaBr and

25 KBr.



. 36 tained with respect to standard nonodi sperse pol ystyrene sanples. Wth
respect to the nmethod for producing organopol ysil oxane (B), there is no
particular Iimtation) 5 and any conventional nethods can be enpl oyed. For
ex anpl e, an organopol ysil oxane can be produced by subjecting an
organochl orosi | ane, an organoal koxysilane or the like to a
hydr ol ysi s-condensation pol ynerization reaggion in the presence of an
excess anount of water 10 and an acidic or basic catalyst, followed by
neutrali nation of the acidic or basic catalyst with a base or acid.

Or ganopol ysi |l oxane (B) having a desired structure can be obtai ned by
controlling the contents of Munits. Dunits, T units and Q units by
appropriately 15 seHeréinbelbw,t yhe prndsenmbubmhvehttihe dsgdmechliibedsihane,

or ganoal koxysi |l ane or the like. Further, the nolecul ar weight of the

or ganopol ysi | odetailB) can be controlled by adjusting the type and anount
of the catal yst, the anount of water, the tenperature and tine of the hy 20
drol ysi s- condensat i Baspnl gemporanitokA) engefomnahtiet hwesenteanventioonits.
In the conventional nethods for produci ng an organopol ysil oxane, an

or ganopbl ysi | ok&ne pesdncedxtyrsupbfeancaremapici podycashonpégt padt af or
removi ng by 25 produced salts, i.e., salts forned between an acidic or 37
basi ¢ cat al yst S&nNgeaRebR&Y®LTaci d used for neutralization of the acidic or
basic catalyst. Also in the present invention, an organopol ysil oxane
produced may be subfBctBE PEeSBRR AOVERLiaR: oklPr BAPREHLC PBW&FErPOPhe 5
by- produced salts include ingrgapic netal salts usagkseas conponent (C).

Therefore, as 8&8cFPBEALBERoR™ HPEORAELRI GR™RPPR LN ffo@7f gromatic

i ncorporating inorganjc tal salt (Q ,.it is.preferred . that the .

bur 11§ oati on_t PRFRBRPSPEES Y aRSanamrie. FhatBanrOEroe4nSasPFLTE} R0

pr oduc inth a | ysiloxane d Le u as _C onent (C). The
anountﬁgf orga§8§33y2?5§§§ 8tgé)g sgégi#gﬁggé}ggi%%%gﬁggs?EBOn is fromO.1
to 30 parts by weight, preferably from0.5 to 20 parts by weight, nore pref
15 erably from1l to 15 parts by weight, relative to 100 parts by wei ght of
resin conponent (A). Wen the Nty 0f ~0 opol ysi | ox (B) is less than
0.1 part by weight) the i nprovieiﬁﬁt P?J:ﬁ ?I igalret ardancya((r;':ﬁ9 the resin
conposition becones unsatisfactory. On the other 20 hand, when the anount
of organopol ysiloxane (B) is nore than 30 parts by weight, the nmechani cal
properties, such as({ABaekin’ &%l $5aBCRes@hubNBrr 8SbAFGABREShAIOPheno-

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

i ndi vi dgal | y oniichcespgbunati.on. 25 An inorganic al kali netal salt and/or an
i norganic 38 alkaline earth netal salt are/is used as inorganic netal

salt (C). The inorg8nch ant aromalttc(6plysarbenatepcaanbewproucedt, he
characteristic feature of the present invention and which plays an

i nportant rol efbor examppert bygaf reaetlenabesweent @ bdfunctdowpedephe-A) by a
synergistic effect achi eved by the cooperation between inorganic netal salt
(C©) and or ganopollysi conaren@BpndT ke ciarboyaitiec paekalrisome ozl asgloflyand

i norganic al kaline earth netal salt, which are used as inorganic 10 netal
salt (C), are, Megdgatirperpaciion off or vagbpaatgePre@elymergani c aci d and

an al kali netal elenent and a salt forned between an inorganic acid and an
al kal i ”® 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 aqueous sodium

25 hydroxide solution and methylene chloride as a solvent;



earth netal elenent. The alkali netal elenents used for producing in 15
organic netal salt (C are lithium sodium potassium rubidiumand cesium
O them sodium and potassiumare preferred. The al kaline earth netal

el ements used for produc ing inorganic netal salt (C) are beryllium
magnesi um 20 cal cium strontiumand barium O them magnesium and cal ci um
are preferred. Exanples of inorganic acidsjgsed for producing inorganic
nmetal salt (C) include hydrogen fluoride, hydrogen chloride, hydrogen

brom de, hydrogen iodide, 25 sulfuric acid, sulfurous acid, thiosulfuric
acid, pyro 3% sulahgeeterdafidatdonhmeehddadiide.ni el aciathsesitierddd -aci d,
phosphoric acid, pyrophosphoric acid, boric acid, hexafl uoroalumnic acid,
hexaf | uor osi | i ¢iatiani)d inhehdchl aobdffuhetionadi pheneldid womponsplaod c aci d
and 5 tetrafluoroboric acid. Preferred exanples of inorganic netal salt (O
i ncl ude an al kdliphemsydl csaibonafteniael csubdgiedtedn tal Raranses tearitficaet al sal t
of nitric acid, an alkali netal halide and an al kaline earth netal halide.
The al kali 10 redioal: laald e siod iflopimas eb poiasve rdiz adlilos imerbiioal i@l etmdich and
hydrogen fl uoride, hydrogen chloride, hydrogen bro made or hydrogen i odide.
The al kdl i ne e& cFysdredilizgd icagbonater paeplodywean 1sn ugleldal i ne earth net al
el ement and hydrogen fluoride, hydrogen chloride, hydrogen bro 15 m de or
hydr ogen i odi de. Sp@éﬁﬂ@@eﬁxQﬁppé§u6Ft&PE§ﬂ|Pﬁ@ﬂ&ﬂiﬁappﬁ@9umﬁélaﬂe Li F,

Lid, Liar, Lil, NaF, NadC KF, KC1, KBr and KI. O them Nad,

NaBr, KCl and RBudg 2 &r@i@éﬂrwdr%ma@wm@rm dd .6 -albigPheaodar t h

netal halides |nclude MiFz, Myd Br%? NQI CaFz, Cad z) CaBrz and
A), 2,2-bis(4- hydroxy 3, imethylphenyl)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 polymerization reaction for produc-
ing the aromatic 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-



. Calz. Specific exanples of other inorganic nmetal salts ( C) include NazSCa
, KaSCa , MySCa , CaS04 , NazSGs , KasS03 , 25 MgSGs , CaSCs , NazSaCa .
KzSzGs , MgSzGs . CaSzGs , NazSzGs , 40 KasS2Gs , MgSzGs , CaSzOs
NazS20a , K2.S204 r MgS204 , CaS204 . NaNO3 . KNO3 , Mg ( NO3 ) z , Ca (
NO3 ) z, NaNOz , KNOz , Mg ( Nz ) z, Ca ( NO2 ) 2, Na3POCa , K3POa , Mys
( PO4 ~z, Ca3 ( P04 ) z , Naapz07 , KaPZy , MyzPzO- , CazPzO- , NazBaO-
, K2BaO0~ , MgBaO~ , CaB40~ , 5 Na3AlFs , K3AlIFs , My3 ( AlIFs ) z , Ca3 (
AlFs ) z , NazSiFs , KzSiFs , MySiFs , CaSiFs , NazTiFs , KZTiFs , MTi Fs ,
CaTi Fs , NaPFscumigkpbepoMy ( PFs ) z , Ca ( PFs ) z , NaBFa . KBFa , My (
BFa ) z and Ca(BFa)z. The anpbunt of inorganic netal salt (C) used in the 10
resin conposition i&nfaddidionosthe srpmatichponrcgrbonptef usedl ynf rom
0.00l to 2 parts by weight, nore preferably from0.005 to 1 part by weight,
relative to 108hpaprespptwdnyrntépnrmgynhayeponbrenchpd whawctihaeanolint of
inorganic netal salt é;) is less than 0.0005 15 part by weight, the

i mprovenent i nbrpafskedepapnatd¢ pPlyRarbedpfeccapodet PERIYEENDY sub-
unsatisfactory. On the_other hand, when the anount of inorganic netal salt
(C) is Bore th&RaBtpaley phenspyrt methednest AESBLPPAY aRRT Gl GOPSI s

resi stance of the aromatic @olycarbonate 2Q becone | owered and hence the

mechani cal pr oBEFFLER, Wikhnthe” PRPaPrapebrs: aReRatdf PREYFAIPRTESSpositi on

di sadvant ly b | ow. As _i i t al It (O, [

Mhor gani ¢ o) KaFFCRBEEPeY The R LVRRr S8 LAy CAACE LBMKLF, HenaREh drdfa
salts can be ugsed indi25 vidually or in conbin%tion. 41 In the present

i nvention, con%ﬁﬁeBrSESnSF 8%ggn§ﬁa8F sPPoREAE (B) and inorganic netal salt

(O is necessary. WielgtgangpolysbbaXaiealBhed 908 Lacadded g begin

conponent (A), the i n ane-r P& anc éresin

ot gahte met P ERPrYpRRRLTIYenath TR 8P B AR I PR o

retardancy of resin cQEpQsi:ti gn..i |y Jnproved._ j_norganic
metal salt (C Egﬁgheai’g é%gg?tltg(?e?ﬁr%&%%%g&gﬁtl’\(éA?’, t\aéfl%g no

I nprovenent 'npEbB&EbéﬁE@h@@ﬂgﬁ16§BgQﬁcQEEau@%ddiﬁ@%h?ﬁahaQR%L&%&%R4LeatUre
of the present invention resides in that a small ampunt of inorganic netal
salt (O is usﬁg}a&:axggﬁahgyat)i-qnhwbttener,gar,l@palim&ithqaaaele%-(tE»):Lst(Q-t her eby
obtain synergy therebetween for inpart ing high flame retardancy to an
aromati c pol ycayhesayypheagyilnheptrpasi bhanieattia bisghenolnhear.entl B ,Gl-ammabl e
styrene polyner. On the other hand, with respect to netal salts of organic
sul f onilg aci dsbwsi(dhhgdaeowyphlyy2()osgeddad )a fl ane retardant for an
aromati c pol ycarbonate, the studies of the present inventors have reveal ed
t hat when a netal sidkt isf parfergedi thatl tbei eramatiics podydairbopafrei nat i on
wi t h organopol ysil oxane (B), no synergistic effect can be exhi bited by
them Further, usk@ 2B fhespmresenteAnyentione il eo poomatdgapolyicar-it is at
42 tenpted to use a netal salt of an organic sulfonic acid so as to inpart
a sati sf act or ybrapée @Pnﬁpéﬁénﬂeﬁﬁpéﬁﬁéglﬁéla reshAlegdrpssiti dhe t he net al
salt of an organic sulfonic acid nmust be used in a |arge anount. 5 The
nmechani sm by wWAtEHCEHTEX CBRELERE -i nPFOR At ViAWPPLARE PEtHeEBARYCBL t he
resin conposition can _be qgbtained hy.the conbined use of organopql ysil oxane
(B) and% nor gaffitEeREty 224 P°&éfbﬁéﬁtﬁot t?;‘ VIEERSEHTF FVEFAECIAreECHut it

I's presumed asl%%'b%@%ht 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 wviscosity
average molecular weight of an aromatic polycarbonate

25 can be determined from the solution viscosity (using



10 When an aromatic pol ycarbonate resin conposition containing an
organopol ysil oxane as a flame retardant is on fire, the resin conponent,

especially the aromati c pol ycarbonate, is caused to forma char
S102 derived fromthe organopol ysiloxane is inte 15 grated into
| ayer, thus formng a highly flanme retardant barrier layer. Int
it is considBred that when a resin havigg high flammability, suc
styrene resin, is present in the resin conponent, it is required

flame retardant barrier |layer 20 be forned nore quickly apd -
SeBhbSnBATY 1t s
salt (C) has the effect to efficiently

efficiently to suppress, the, decogpgsibieendi ofietResPh
pr esuned thamethﬁggaﬁiﬁhiﬁfﬁgg Q?D
accelerate the formation of the flame retardant barrier |ayer by

conponent (Apaaﬁ@nGFQB ganopol ysi | oxane (B). 43 Wth reigﬁ ()
0

met hod for producing the flamg.rgheedanbnreshe SENHELE: PO th

| ayer, and
t he char
hi s case,
h as a

t hat the

resin
gnthe
e present

i nvention, there il A¢%& ticular linitation, and conver%t%i%qild n@ighods can

be enpl oyed. For LS dngoierite (B ImeiR s FatPPef

in which a

r exanpl e
resin conponeirineg ,ln‘"gr‘?:éosr ganopol ysi | oxane (B) and ﬁ%’l%légm C%d’lp}-m sal t
1S nelt-

(C) are prelini nari(lgi/ i xegh g Ao 4 heon -esuphermed L&

t enper &t ure WRERH P

tenperature of the rgs&g Egnbggﬁeﬁtedﬂ@¢ asere? hEAPPRT Wh

a res

P& sane as or 10 hi gher thaQPthe ?@%ff@&”QWY'

neaded at a

In

conponent (A ™&Rd &R% ricrganic netal salt (O reﬁgﬁghkﬁtﬂ@&&h!e&ixed and
Xe

then nelted, and th syl Laphenokt enmikkutPeC s
organopolysil&ﬁgﬁep? ;

i nor gani ¢ netal,_ salt, %thﬁkg phd annearERpPRFXE

m xture, and,%ﬁ?ﬁ e Othér hand, a resin conponent (A) is nelted

15 with an

a nmethod in which an or lay Sithe@enee peBy-and an
R A S

, and t hen

the (B)/ (0O 20merg'xture is mxed with the nolten formresin conponent (A);
and a nethod i'n which a masterbatch is rodu&gg%ﬁgéfnﬁg-&upuﬂﬁmq;za part of
e

resin g§nponent ( A) 5 Whitbern- nerdfedfHicsb| 19 B) and an inorga
salt (€, 25 and then the nmasterbatch s add b€ prase nclemp
having a structure in Whlgh g ggsﬁék

of a particulate rubber P

dispersed in a continuous phase com
can be
lymer. A rubber—modified styrene polymer
po .

tained by graft-polymerizin

ni c met al

wised 44

olymer £for modification is

prised of a styrene

ob-

g an aromatic vinyl monomer

: (such as styrene, o-methylstyrene or p-methylstyrene)
and optionally a comonomexr copolymerizable with th:ifi—
aromatic vinyl monomer, on a rubber polymer for mo
cation, using a customary method, such as a bulk poly-

20 merization method, an emualsion polymerization method oI

pension polymerization method.

£ suitable rubber polymer

a sus
Examples ©
tion include diene rubbers,

poly(styrene-butadiene) and polyf(a

25 diene); an isoprene rubber;

¢ for modifica-

such as polybutadiene,

crylonitrile—buta—

a chloroprene rubber;



. resi.n conponent (A). As exanples of nethods for conducting the prelimnary
m xi ng of the conponents, there can be nentioned a dry bl ending nethod; a
nmet hod whi ch enploys a mxer, 5 such as a Henschel m xer, a super m xer, a
tunbl e m xer, a ribbon blender and the |Iike; and a wet bl ending nethod in
whi ch a part or whole of each of the conponents (A) to (C) is individually
di ssolved in water or a solvent to therebyypbtain solutions, and the
obtained 10 solutions are m xed together and then dried. Melt-kneadi ng of
the m xture of conponents can be conducted by neans of an extruder, such as
a singl escrew extylder ruadbewsn- sachwasx polgbutyd Bamiylaten eer estihyla
Brabender. 15 As a particularly preferred nethod for producing the flanme
ret ardant resi enedppopytleoe /dfienlec terpodymern\{EFDMIn, anhertdydzmehe
mentioned a nethod in which an inorganic netal salt (C) and an

or ganopol ysi | oxateneBropod ymesl rmbbeary minded composditie aulmiefroraomy xt ur e
which 20 is conprised of the organopol ysil oxane (B) containing the

i norgani ¢ net aprdsing @) orgasopled ysiilakxase gomponent andr @n @lkyded with a
resin conponent (A). By the use of this nethod, the synergistic effect of
or ganopd ysi | oxXaed&h)prradgtensogeerentet sl sddicongracayliie zompesiite

exhi bited and highly inproved flanme retardancy 45 can be inparted to the
resin conposi tF’b‘%.beRs? ‘exanpl es of nethods for uniformy mxing inorganie
netal salt (C) wth orglanopol si | oxane %}Ig) ibgt here can be nentioned: 5 a

method in which an §*GRRSESI 9Si FERIREME PREJTEF LGP Wrktdr &P8r e which

is the same as or higher .than its softening tenperature, and gan inorganic
metal salt (O ATOMAIE] iR MOPOMEE) REAURY NERAUITATSM S IF it resul t ant

i xture; 10 a method in which L y§il | i
Total Salt () EPEERG PR A7 ACETOr DR ke B e R FRGRGAGRE teHd ol vent
for disgol vi | ysi] B and. the sol.vent for dissolvi

| nor garite et oY TEg MPAPHRAS " Se 2B RE LS s PR ant 8 <FY TR ASDY bt i n

sol uti ons, and e 194halned 1SQULLANSAALE X G AUSLAGte 1 Gl

b
. 1
drying to renove the“solverits; and a nmethod i i'ch~orgariopol’ysi1 oxane (B)

i's produced by agllﬁ%thrag;a!aln)ﬁ _tat;leNs_g%sl{gtttaqlgdaﬁlaq_%?g{iid%ed 20 above, and a

purification treatnent which is conventionally performed for renoving salts

(i.e., byproduced saht $nkopiRdehet Wa9Rn2A0ACI ¢he onRanitC otaltiley flogand a
base or acid used for neutralization of the acidic or basic catalyst) is
omtted and, thy%er &@Wer%?o&@rﬂ@&o'ihﬂth%x&%%b‘é@h@idmmd RargamHes netal
salts is 46 recovered. t hese net hods, especially preferred is the

met hod 1isn Whi clpdimesalilss pefRiretuged ndthieNngahniye RO G t&f 80 % by

or ganopol ysi | oxane (B) are used as inorganic 5 netal salt (C), because

i nor gani ¢ net alwedahit ,( @oreapries etabilyr FrpmdilOpaios &d ¥ byr gedghd.ysi | oxane
(B) at a low cost. For exanple, in the method for producing MQ resin
wherei n the nefWhea ithedicosltendd ofn theamubbe r] podyses 10 Rdtecmtublyead+ cati on
Publ i cation No. Hei 8-22921 (corresponding to U S. Patent No. 5,548, 053),
al koxysi | anes meddfied b yrener ipallymere Lisedessd than o Ssapyedghtel y a

pol ycondensati on operation using an acidic catalyst (step 1) and a

pol ycondensat i dfeopg@PadtoFasdistgrsen®si thes resda wompesiddom begemeshen
subjected to a neutraliza tion gperation (step 3) for neutralizing the
basi ¢ c&f al yst WhsAtiGfassoFy h@géﬁthﬁt SPRERBENREr EBPNTUPREEHPOLIYBEE, MO
resin containi n%\lgN%Cq] can be obtained by using HO as an acid . in steps 1

and 3 and usin' ifybber—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-



. 20 a base in step 2. M) resin obtained in the above nenti nned manner can be
advant ageously used in the present invention as organopol ysil oxane (B)
containing inor~ganic nmetal salt (C). Wen inorganic netal salt (C) is
contained in any 25 of the resin conposition of the present invention and
47 organopol ysil oxane (B), the anpunt of inorganic netal salt (C) therein
can be determ ned by conventional nethods.,{or exanple, an el enent to be
nmeasured for determ ning the amount of inorganic netal salt (C) can 5 be
recovered fromthe resin conposition or organop ol ysil oxane by, for
exanpl e, a netlegd bofF whecbubberr pslfmeenpastit8soinotyane@bbys-l oxane is
di ssolved in a solvent, and then the desired elenent is extracted by using
water or the | mba@ifaedastprbnd polwhechishpreesrablg €eomosi.lli ab aro
or ganopol ysi | oxane i s deconposed at a high tenperature in the presence or
absence of an agmi,dmekepprereteblandrémen. Lheodesor pd, ekemeNt mbgeext ract ed
by using a solvent. Next, the anount of the recovered el enent can be
measured by) fekreEsaaple, feoml OURt £6C016 {unt r athenm, tité CiEr &S od PAMON
spectroscopy, em ssion spectrochem cal analysis, ion chromatography or
fl uoresgence Xteayo&nahgsrabbep pdilyhefnpatrhecaseuik Qksisnahganioc 1npmnal
salt (C) contained in any of the resin conposition of the present invention
and or ganopol ythe2dmpyeyrmefiB) ipatmpact besdietanmened bhearsstihodomn which
the resin conposition or organopol ysiloxane is subjected directly to
fl uorescence XxPP&}tanal y§i ynsahdstpetambuntWhen the ayeneee sdbametRY er i ned
by the FP nethod (Fundanental Paraneter nethod), the calibration curve 25
met hod or the Pfk&he ryBbgRepPpd¥MArcBApbiriesnesreeds grOsuMt theention may
further conprise_a flane retardant other than on%anopol si | oxane (B) and
i nor gani ¢ net afMedd £1pefity phphhe Refighepmpegifrisgp FpénﬁhPeFBPG REy to
the resin conpo 5 sition. gon exangge, éhere,cin be ysed _at Ieai one fl ane
retarddft sel eBPEE PEoAP: HETIMBLE EBARPE: PRELE e(Bfoaﬁﬁgﬁthch hﬁounds;

(b) red phosphorus_and inotggnicpghosghorus conpounds, such as amoni um

pol yphosphat e; T "h&PEEERE6RPaPRFARYS0P]Ai ¢ conpounds; (d) 10

o AREIRS ; POt .
Cyanurate. meram | ErEearac SFREHIES 0% RlvBe:TRoRTE S0 BEVEERED . (1o

| kal i t al | t i 18, i t d
a'kall metal s %g%a?hﬁihggetﬁérEE—EEEiEd$ﬁEhﬁ iﬁpggFa§gik§F¥E§B@ e an

zi nc stannate; (004 S, such as anti nony oOX enum

oxi de, Ui tani Unh@xidearteiCORURLANLEY 20dezkla 04l de vhgbsoycl i or Iinear

phosphazene polyners or oligoners, such as pol yphenoxyphosphazene,

pol yt olpgl oxyphazpiageneripal/yueaRexBResRPaAENBopolymer (ABS resin )
pol yphenoxymnet hoxyphosphazene and pol yphénoxyt ol yI oXxyphosphazene; 20 and

(h) phenolic r%sz:irrys.on&lt@hlasaaewhakrﬁbsbﬂ/ams}réﬁes@begy'mar whash are
produced from phenols (such as phenol, cresol) t-butylphenol and

phenyl phenol ) aeginhQr,maktghydetrAoergthieenetpadpylenar dabber/plhgsphat e
conpounds are preferred because their toxicity is rela 25 tively low and a
| oweri ng of nechpolyalerp(dBSr reein) adfl matbyd hethbemylaterel atively
smal | . Exanpl es of phosphate conmpounds include phosphates, 5 10 15

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



. 20 such as trinethyl phosphate, triethyl phosphate, tripropyl phosphate,
tributyl phosphate, tripentyl phosphate, trihexyl phosphate, triphenyl
phosphate, tritolyl phosphate, trixylyl phosphate, dinethyl ethyl
phosphat e, nmet hyl di butyl phosphate, ethyl dipropyl phosphate,
hydr oxyphenyl di phenyl phosphate; conpounds obtai ned by introducing various
substituents into the above-nentioned phosphates; and condensed phosphate
conmpounds represented by the following formula (6): OArl-0-P 0 Ar2
wherein: 0 OGAr3-0-P OAr5 OAr4d n (6) nrepresents an integer of 1 to 10;
each of Arl, AadpvAr4nagdnfeztidaepertethley ridpes -BOdiTidd atainec group
sel ected fromthe group con sisting of a non-substituted phenyl group and a
phenyl group spbidymett estceptththbtl aastibbee Pbi@nerhydr moar meedyr oThatand
Ar3 represents a divalent C6-C20 aromatic hydrocar 25 bon group. 50
Exanpl es of coddensedophaspbetre modifdedds tiymened@olliysereicain e ob-
t et raphenyl di phosphat e, bi sphenol A tetratolyl di phosphate, bisphenol A
t et raxyl yl di phdspghede bybipopglymealiizAndi opheoplodymeirilzdsghane aromeddrei nol
tetra s phenyl di phosphate and resorcinol tetraxylyldi phosphate. In the
pr esent 5 nvent vdnylambhooeaol(slich aesstyranehe oatsmedhiyd sitgohere tdre pnount  of
flamng particles dripping froman ultimte shaped article when the shaped
article is on methyladyrieaef) apdogbéfionaddy pe yogbltarateid nifeidreesent
invention, there can be nentioned a_honopol ynmer and a copol yner each
conprising a f MeBERerhyisEsd &sr geryhenitrids € sethagawdemdiiniledsiarn
i ncl ude a difluoroethylene polyner, a trifluoroethylene polyner, a.
tetraf | uor oet hPltBRE PORPMSES 4'SUehy 3F1 uSHEYLs MOPRYRESe- Bedaf| FSTIPIrchy| ene
copol ynmer, and a copol yner of tetrafluorogﬁg§]ene and an et hyl ene nononer

| 5

contain ing no2Cfidor MEEhagrYifEs@cifol fie LuGrEEt R ee FR Y BRFBLKY

f d. Wth to th I I i.ght d f ti f th
Pl tor 0kt 1 ' + BEHECI e e MBIBAF PEOIAR 1o Pon N BBt Natbn o
fluorodiefin r BSFREC3Y - B7part Fedva 1) AR
preferred that REGEIGol BRFAT SR, AE abAFEREPLEAORLPREE, €T rebbiposi ti on

inthe f f e j [ t D : 25 t
of 11 or ool ef | RoPaEiers AREIRAES o TR Torpotes pordety e BRs SRR Sn

h f f L lat | b
the range of firg oﬂat&ql(%/(%imn@/cggog er Qg 31ng LAk RAfdy DY

wei ght of resin conponent When t unt o l'uoroolefin resinis
l'ess than the %E&?q %%Z@d%?%%dﬁ%@@ie/EQ?r%Be5cB%%hyH%rpE@§¥N (E@ i ppi ng

of flam ng partic e?

15 With respect to the styrene polymer used in the
present invention, the reduced viscosity mgp/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 cm3/g, 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 nsp/c can be con-



, comes unsatisfactory. Wien the amount of fluoroolefin resinis nore than
t he above-nentioned range, both the nelt fluidity and flanme retardancy of
the resin conposition are |lowered. 10 The flanme retardant resin conposition
of the pre sent invention may optionally contain various additives
generally used with thernoplastic resins to i nprove noldability, inpact
resi stance, stiffness, weathering resistangg, appearance and the |ike.
Exanpl es of addi 15 tives include heat stabilizers; antioxidants; ultra
violet light absorbers; weathering resistance agents; antimcrobial agents;
compatibility agentied ®¢ eeastsindyeheang¢ppi gAaNaMpunkDbE thkeangtagents;
| ubricants; antistatic agents; plasticizers; polynmers, such as 20 other
resi ns and rubkets; thedpbilymetrsza¥ibh tempecttuwet hadamhenamouinadditt i ves
used, there is no particular limtation as long as the additives exhibit no
adverse effect the rheipr apanisifexr abjenhhe fl ane retardant resin conposition
of the present invention. 25 The flanme retardant resin conposition of the
pre 52 sent invenThenresinbmiatiuant ageduakyreséd tomppnedtici(Ad hessi ngs
and parts for office automati on nachi nes, data conmmuni cation equi pnents,
el ectri & and elkecaromadtigppbilycerboantiehcostkoltdoél Exom §0appl P&ndedy such
as a 5 copier, a facsimle, a television set, a radio, a tape recorder, a
vi deo deck, a pergbhal prefswebly from Abeto &5t &l byhvedgh& . dmozet er ni nal
equi pnent, a portable tel ephone, a refrigerator, a mcrowave oven and the
like. The flan@rﬁ§ﬁéﬁ@éﬂtfﬁ@m H5069p89|ﬁlbﬁ weighs 16bptedent thevE&Yi-on can
al so be advant ageously used for producing parts for an autonobile. 53
BEST MODE FOR EERRYPREYHST FARtERYERT) ERETRESARe TdXtursydt £5A™MPOl the
further descrlbed in nore detail wth reference to the follomnn Exanpl es
and Conparative Qﬁbﬁ@&gh%hl@ﬁe§ﬁ69P&Yn5Foﬂe3éoﬁ§tﬁu@d ¥ ¥§19P%vting t he
scope qf the present inven e, fol Ies n arative
Exanpl &9 the POFPoRES ec’:" néﬁf’g‘ r5°u§8d\gI F’%) WRé-g ﬁ co@b%ﬂem 10 (A-1)

Aromati c pol ycarhon nnerc aII ahl e bi

h
pol ycar bonat e ﬁﬁ?ﬂﬁ%ig ?oégng 8r388 ﬁBIe&EI FsﬁeFép egﬁ 50?300 (trade
name: | upilon @3000, T&%%b%%aku %gnggnEQ'dm%éh%h&ﬁ%&'%E?fyggpyﬁgge ool yrer

Engi neeri ng- Pl asti*Cs™’ an) was

AS: A commer ci ¢dql.y a2 |_ab] o\l k 0 name:
Styl ac AS T88 0?1a¥ne ‘i%'ta%a%c%co\f e Ltk HateY ARG FORMYT/E bR

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: 0 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-



manuf actured and sold by Asahi Chem cal Co., Ltd., Ja 20 pan) was used.
ABS: A commercially avail abl e powdery acrylonitril e/ butadi ene/styrene
copol ymer (trade nane: RV) nanufactured and sold by M tsubishi Rayon Co.,
Ltd., Japan) was used. 25 54 (B) Organopol ysiloxane S-1 and S-8 to S-15:
Each of S 1 and S-8 to S-15 was synthesized from an appropriate

et hoxysil ane in accordance with the nethod i sclosed in Exam ned Japa 5
nese Patent Application Publication No. Hel 8-22921 by using an acidic
catalyst (HO) and a basic catalyst (NaOH). S-2 and S-3: Each of S-2 and
S-3 was synt heafzed Feeerasdappr apr i'bt entbl prosi taneobymalkydeokei sZO
condensati on polynerization. S-4: S 4 was synthesized by a nethod in which
an or ganopol ysaboxarmenohbaedi hgifGfctbbfadf récunringsspioganedubyta

hydr ol ysi s-condensati on pol yneri zation of a chlorosilane, and then the

or ganopol ysi | oXaeeeisaftetSrafeededi th asxafteuhyt ) sahdzanteot 63t medéby
introduce Munits into the organopol ysil oxane. S-5: A comercially
avai | abl e or gandpthgsaboxenmefitiadednfigtraPmbblonakaneturringdsandxsol d by
Gelest, Inc.) US A) was used. 20 S-6: S-6 was synthesized from an
appr opr bat e et hnexysikafberalnafoedanetenred toeasef Qoundisdl owberean
Exam ned Japanese Patent Application Publication No. Hei 8-22921 by using
an aci di c cat appsh ppiL¥) LantdageBaohcthat tpyel noldaxr) amogng- of €he Mas
synthesi zed in substantially the 55 sane manner as in the synthesis of
S-6 except thatrdflythpeDaepdte thealyspitHend thAS QsvBiti.e., no basic
catal yst (NaOH) was_used). S-16: A commercially available

or ganopol ysi | oxane BrefergblWanthe| erggnopokusiliataneeclBingosprispy O

Shi nEt su Chem c¢al ., . kLtd._, Japan s_used Ith pespect to .
organopolysiIoi&nés?g?}ktﬂﬁ ABI ru%éﬁgog g%t%ggim?ﬁ% ufti P, "Bni @, T unit
and 2 gt 10 RBdsbNoskT U U & ghakNend! bOERNEo HALLE GENLALNGLpEr ©
confirmed by proton and srlicon ruclear magneti c resonanCe 1R and
29Si - NWR)  specihase9RYeadht m814 29SbablR sRethéat¥Bht ABLAFNEMoANLUSIENT
deuterated benzene as a solvent and a nucl ear nagnetic resonance ap 15
paratus (tradethan® uAr8ncenhbPX 4a00tor theXT30Aitmand thet gradiand sol d by
Brucker Instrunments Tnc., Germany), or by using deuterated chloroformas a
sol vent and a nucl efhenmghari tatdeobmatd) aphaeachisoft thdeMnanbt . JAVA400,

manuf actured and sold by JECL LTD.,,Jagan). ]
unit, T uhit 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- ana 29si-

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



. 20 The wei ght average nol ecul ar wei ght of organopol ysil oxane (B) was
obt ai ned by gel perneation chromatography (GPC), using a calibration curve
obtained with respect to standard nonodi sperse pol ystyrene sam 25 ples. GPC
was carried out under the follow ng "condi 56 tions 1" or "conditions 2".
(Conditions 1) Apparatus: Chromatograph (trade nane: Mdel 307,
manuf actured and sol d by ABI MED Anal ysen- Tgghni k 5 GrbH, Gernmany) Col um:
P1 gel m xed-c and 100A (both manufactured and sold by Hew ett - Packard,

U S A) were used in such formas connected in series. Fluent: Tol uene or

t et rahydr of ur aresfinDebmpbsaniob beeometi ali sadimathigeeusigetoderedtor (trade
name: Model 8120, nmanufactured and sold by Bl SCHOFF Anal ysent echni k

und- Berate GtbH, GCerhanQ)uffondst aonso@ylibkAgpafarmingChndibat dheaph (trade
nane: Model LC-10, manufactured and sold by Shimadzu Corporation, Ja pan)
Col um: ShodextKe8afhhnk- 864 thrdQKudd2. Bxtekedsnmélumadtur edpantilewl d by
Showa Denko Co., Ltd., 20 Japan) were used in such formas connected in
series. Fluentartaesr dhothabebegeilafiionl peaunirgl durabgoitpei prodecédonr
(trade nane: Model SPD-10A, manufactured and sold by Shim dzu Corporation,
Japan) . 525 ¢fC$§9n@Eéﬁ??DPéYﬁﬂéOFBPecQﬁt&hﬁ§ the EoﬂéﬁéﬂaVewﬁéggtnal
group, a hydroxyl group (a silanol group g and/ or an et hoxy group

t erm nal ethox?fgFngPrﬂﬁF@EOANEFﬂ§xGPPe ecpmssndee gk . SFP|$BﬁtaFBﬁl The

contents 5 of these termnal grouRs were obtained as follows. .
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 organopolysiloxane (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;-Cyg hydrocarbon group, a monovalent Cj-
Cz20 halogenated hydrocarbon group, a C3-Cyp mercapto-

20 alkyl group, a C3-Cpqg cyanoalkyl group, a C,-Cyg acyl-
oxyalkyl group, a C3-Cyp aminoalkyl group, a Cg-Cpg
aminoaryl group, a C1-Cppo hydroxyalkyl group, and a Cy4-
Cy0 glycidoxyalkyl group.

Examples of hydrocarbon groups include an alkyl

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




. (1) ,The silanol group content (~ by weight): It was obtained fromthe.

vol unme of nethane gener ated when organopol ysil oxane (B) was reacted with
me t hyl magnesi umi odi de (MeMyl, Gignard reagent) in anhy 10 drous xyl ene.
(2) The term nal ethoxy group content (~ by weight): It was obtained from
the signal integral ratio of the 1H NVR spectrum using tetrachl oroethane
or di chl oronet hane as an internal standarg%substance. The 15 1H NMR
spectrum was obtai ned under substantially the same conditions as nentioned
above. The content of inorganic netal salt (C) in or ganopolysil oxane (B)
was det er m nedpbypiliugieagpenaa Xs3propylagabupi,saar ntbatylegsodipQman
absorption spectrone try. Fluorescence X-ray anal ysis was conducted using a
fl uorescence Xisapuagal yreup(t aade-batyl Brx¥3pQ0af ktubueyteareul,r an

anal yzer, manufactured and sold by R gaku Corporation, Japan) which enpl oys
the FP (Funda 2a5peattyal gPaugneter isppehagl Bramgl, easnabpendyabgaoutp,on 58
spectronetry was conducted by a nethod in which the organopol ysil oxane is
pre-treated w tahtspehayilcgxoug,and hytleafyllugrioopacad, nahdpttiyd geoulpt,ant
product is analyzed using a flanel ess atom c absorption spectrone 5 ter
(trade ®ane: Za82mneoctyiubzouprednafddoocityylbgrhiupt aehi p-nboyl Japap),.

I norganic netal salts were not detected in or ganopol ysiloxanes S-1 to S5,
S-7 and S-16. HowavdecyNagiroderi wadnf-dofecydh ggpuphercanahyoctadesylf or syn
10 thesi zi ng organopol ysi | oxanes was detected in the other organosil oxanes
(S-6 and S-8 t §rsups) anTRAKGRYReOEPER - 0FUERgAR0PONYBYLOFARED -( B whi ch were
determ ned by the above-nentioned nethods are 15 shown in Table 1. Further,
in Conpar at i ve 2Bl¥ApBESUR . aAd S5hegenylt HEOHR| 6% RefrVoRvdcHstoRexiilt s of
organi ¢ sulfonic acids were used_instead of jnorganic netal salt gé?. 20
F114P: A commePEPHPIy2aFXFLaBtEYBoSR88PuntBEr APuBr GBGLAREBEN o IXOEP t r ade

nane: GAFAC F114P Hpnu fact ured aqd %glg 9¥ DAl Nl PPON | NK & CHEM CALS
I NC. | ban) W&g°3§&8_exyl group, a 4-ethylcytlohexyl 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 c-phenyl-
15 ethyl group or a B-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-mexrcaptopropyl group.
Examples of cyanoalkyl groups include a 2-cyano-
ethyl group and a 3-cyanopropyl group.

25 Examples of acyloxyalkyl groups include a 3-acryl-



« KSS:: A commercial ly avail abl e potassi um di phenyl 25 sul fon-3-sul fonate
(manuf actured and sold by UCB Japan, 59 Japan) was used. Bxam-les 1 to 6
Pol ycar bonate resin conpositions Wre produced in 5 accordance with the
formul ati ons shown in Table 2. Specifically, first, an aqueous solution or
met hanol solution of inorganic netal salt (C) was mxed with an aromatic
pal ycarbonate, followed by drying at 120 G§or 4 hours to thereby obtain a
m xture of an aromatic 10 pol ycarbonate and an inorganic netax salt. The ob
tamed m xture, a styrene polymer and organopal ysil oxone (B) were placed in
a pol yet hyl eneohggr@wlpgebh@i aadl by 3nimetthalcegaldigpridpylandoapd, then,

nel t ~kneaded at 250 C using an extruder (trade nanme: KZWL5-45M5 15
manuf act ured and sokgstahpléecBbposmlincanrgiaigrenps]dpanidet AeBelniabt-ai ni ng a
resin conposition (in the formof pellets). The obtained resin conposition
was subj ected peoppilegirioap , MmandNAR{ 2aama no@thegt-B-amihoprdpglbyrenp)s of a
smal | size injection nolding machi ne (trade 20 nanme: MIBC~O nmanuf act ured
and sol d by Médednakhtihi(2eaniGoetagy,) -Bapaino-q 2-mertdiyl )elprapy1a girestp .
sanpl e having a thickness of 3.~8 nm Using the test sanple, the

sel f - ex®Bi ngui shi ng Breppitsesfomihoaryldi groupsodinciludenane amiabtat ed i n 25
accordance with the Vertical Burning Method which is 60 described in

UL- 94. The resphegydr grolapwn in Table 2. As is apparent from Table 2, each
of the resin conpositions of the present invention exhibits excel |ent

fl ame retardancy (sExkpmpieisngfi bydngxyadpadt geopps dmdladei i hydmoxyri ppi ng
of flamng particles, in spite of the fact that the resin conponent thereof
is a resin mxPEPPYSf IARURromati ¢ pol ycarbonate and an inherently flamuabl e
styrene polyner. 10 _Conparative Exanple 1 Substantially the sane procedure
as in Exanpl es 1 toEFafiRdesepéafdycddosyelindt oxorps: 10shyde Ras-pre pared
using a resin c& Qsi tion conposed only of an aromatic pol ycarbonate and a
styrené %ol yneP g%?@P?YP§QRW h&GC%si ng an or ganopol ysi | oxane and an

i norgani c netal sal%#.nTh% result% are %homnﬁép Tabl e é.tAs IS ap ar ent
from Table 2, dripp 918t PFﬁﬁiﬁﬁ BRFfi % Was 8&?&?& Gt EXESHanme- out
time was | ong. 120 CoMY1Ls BAARcSndnidhl Waaldapdd® 11378 RioRgedure as
in Exanples 1
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 group, an
isopropyl group, an isooctyl group, a vinyl group and a
phenyl group.
With respect to the structure of organopoly-
20 slloxane (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



. to 6 was repeated except that a test sanple was pre pared using a resin
conposi tion conposed only of an aromatic pol ycarbonate, a styrene pol yner
and an or 25 ganopol ysiloxane (i.e., w thout using an inorganic 61 net al
salt). The results are shown in Table 2. As is apparent from Table 2,
dripping of flam ng particles was observed and the flane-out tine was | ong.
Fromthis fact, it is understood that) wheg,an organop 5 ol ysil oxane is
used al one, the effect thereof to inpart flame retardancy to the resin
conposition is unsatis factory . Conparative Exanples 3 and 4 10
Substantial ly thelsenstrieteser corpribibyasphasts,t @ 6raasheapadired-except
that a test sanple was prepared using a resin conposition conposed only of
an aromati c polyger kempisiagstry b@ie¢spobyidea dRdneheldestaudtiadle sahi- of an
organic sulfonic acid (F114P) or an 15 inorganic nmetal salt (Nadl) (i.e.,
Wi t hout using pirieiggnapeondinaxana) DTTheqreggl bk Bre (Wheteiifn  Tadhe 2. As
is apparent from Table 2, in each of Conpara tive Exanples 3 and 4,

dri ppi ng of fl examplear DIChheansas cbsbivadiandofh® ihdateaadt Tt ume twas | ong.
From 20 this fact, it is understood that, when the netal salt is used

al one, the ef f eod shHevidefr abbrepdetibhsnmeree firaguendyyt oseldehegeiimaf -
conposition is unsatisfactory. Conparative Exanples 5 to 8 25 Substantially
t he sanme procederd .asFuntEganpéxamples 62f t ot BuQbYres phavieg ekespinahat a
test sanple was prepared using a netal salt of an organic sulfonic acid
(F114P or KSS) M waidsd ipclade poddaehs seractyzet comprisiagdr asgombiar e
shown in Table 2. 5 As is apparent from Table 2, a netal salt of an organic
sul foni c aci d &atilent ¥ .nGnef e Praprhefp SLEVSE UL FEMPELSLBSN &y CO8btte
resin conposition conprising an aromatic pol ycarbonate and an_i nherently

f1 ammabl e styr§ﬁ§1ﬁﬁr§ﬁbrMQFUMPﬁerMDPn %ﬁ& 6 MBHPar X FSECERAFAPRES 3D 5 to
8, the flane-out tine s lL.onger than the flaneout time in Conparative

Exampl ¢01.  Fr ofFEREoPadYSid OBPnE HARIEY ¢ (47Gakn s EIREEF S FREPELEIHOes 1
to 8, it i d t 0qd _t hat | l.ent 15 fI tard be _i ted
to a resin confoSPRPARatOR 1D APcaAn.PERarcloasFydaratraPeing & @
i nh tly fl | t | | t L

or ganopol ysi | obRaBosd HiE esrashConpaiatngse SnRITACIB BT, Bpdi'vg,

ef fect can be ghicai g QUEMOMREN BOpLbEafIPUBeBE-L0E bPOAMERLEy TS 8l Sal t

is small. It is
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 Publication 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



« al so understood that a netal salt of an organic sulfonic acid, which is a
conventional flanme retardant, exhibits no effect of inparting flane
retardancy to a resin conposition conprising an aromatic pol ycarbonate 25
and an inherently flanmmabl e styrene pol ymer. 63 Exanples 7 to 11

Pol ycar bonate resin conpositions were produced using respectively

or ganopol ysi | oxanes S-2 to S5, which haveggdifferent structures. In
Exanples 7 to 8 5 and 10, test sanples were produced in substantially the
same manner as in Exanples 1 to 6 except that the formulati ons shown in
Table 3 were ugedniks,Exanpkepr8ranted] thh@Stheaneltad wonteptodEced in
substantially the sane manner as in Exanples 1 to 6 except that the for 10
mul ati ons showantim &adl @ dnwer ésusadthedrahge blfe frem 70C P AVIOt MRS (i N
the formof pellets) were subjected to conpression nolding at a tenperature
of 250 C usi ngaadcaher MSanamn obhdientg dsclhnnehio rianefeclof dElhriom 0 ttest3osanpl es
havi ng a thickness of 3.18 nm The evaluation of 15 the sel f-extinguishing
properties of todsitewheradpl et Wasmoredadivadtageblus Shat rhenavlas in
Exanples 1 to 6. The results are shown in Table 3. As is apparent from
Tabl e 35 the rewsithocofpdabet Donsidf tbhéhpr Bsent ti dwerdni direecxiainigiet ofxcel | ent
flame 20 retardancy irrespective of the structure of the

or ganopol ysi | oxtaees 10488. teofP4a&t-i ve Exanple 9 to 12 Substantially the
sanme procedure as in Exanples 1 25 to 6 was repeated except that

or ganopol ysi | oxanesWBep organppodysilekangaB)oi§afepPrred Brindy 8§ used
in Exanples 7 to 11) were, respectively, used as organopol ysil oxanes (B)
and an i nor ganMc urditgl a8q £ WRdtsot iksd§. PTREerEsq fthady et Tabl e 3.

5 As is apparent from Table 3, in each of Conpara . tive Exanples 9 to 12,
dripping of fl&0Pt§R%arsi dPedbfnTangeePFed o 1OnE S POEdd e Qas | ong.

Fromthe this fact, it is. understood that th onbi ned ,use of
organoﬂﬁﬂysilofﬁﬁé SRRTERY 5r&8n% eneRees 8t F?"hg 0] g ngggﬁoPnd
preventing the dripping of flamn arti.cl es .apd fqr. achi.evi a_short

Pl anerout ot i e e BRsAd; Spo'teB T, BB bla BRa B o 50180 £ 3R
produced 15 usi pectively organ lysi - - - 10, .S 12 and
S- 14, which cor?{%gifr%%ﬁlagtt e?Pvg l%fo%??ﬁe%gggéﬁeé%géﬁgga§F§?‘?&#@hgﬁizing

t he organopol ygjj;gxanes. In accordance with the formulations shown in Table

. O .
4, an aromatic polycarbonate, a styrene polyner and an 20

or ganopol ysi | oxane #ee8nBhehiEiARkahk Tjedonpasihaly pAis iR, epatation of
test sanples and eval dation Of the sel f-extinguishing properties were

conductigd in tReSPRNTRNERN AT nis) BAMPIREMinEd Grd¥p i ROMGAH&yIEt al sal t
was added fromthe outside to the resin conposi 25 tion, and only the NaC

contai ned in tkgovpjandyelysn alkexyoxavephasidte Gy ish@igautaynetal salt
(C. The results are shown in Table 4. As is apparent from Table 4, the

resin conpositivontied tioh&her eldriconn\atoim,odepenidiing e elhee mirdduarte. on
retardancy in spite of the fact that no inorganic netal salt was added from
t he out si de tomethodesi Theoapkgilt gooupChnpéheat aktkokyagpbep ¥8riesl8ei0
There were used individually organopol ysil oxanes S-7, S-9, S-11 and S-13,
whi ch respecti weindingy ent des shardd nguipetteatiadl lor tsed vearte ustedudinurtd® as

t hose of organopol ysil oxanes S-6, S-8, S-10 and S-12 (which are used in
Exanpl €9 12 t o PERduaijonypreeessy @ndowti g 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



* 15 ganic netal salt contents. In accordance with the for nulations shown in
Table 4, an aromatic pol ycarbonate, a styrene polyner and an

or ganopol ysi | oxane were prelimnarily m xed together, and preparation of
test sanples and eval uation of the self-extinguishing proper 20 ties were
conducted in the same manner as in Exanples 1 to 6. No inorganic netal salt
was added fromthe outside to the resin cogposition, and only the NaC
contai ned in the organopol ysil oxaneone was used as inorganic netal salt
(C. The results are shown in Table 4. 25 As is apparent from Table 4, in
each of Conparan fB@aniopelpsameenelIr)Q 1Pnidrippbegatsel tRBEBItRRLLI Cl €S
was observed and this fact, it is inparting effect 5 inorganic netal

wei ght, rel ati wAnaQTEeps. caieef laarE-deureactt onainl @hd.chir ablennddest ood
that the flame retardancy becones poor when the content of the salt (O is
| ess than 0. 00@xrgamdpdlysiaokdtepdrst hyldrolsizgdt, thelske tessimaloranpis ve
Exanpl es 17 and 18 10 In Conparative Exanple 17, a high nol ecul ar wei ght MQ
resin (S-15) cdumi mirogsdinking,ofth@rebyt caasinged dswenrdaugopd ythie oxane
(B). I'n accordance with the formul ation shown in Table 4, an aronmatic

pol ycar onat e, molstapidridypolfyroive aecsian compasdpdonsi loax dme whdioh ,pmwblenm 15
narily m xed together, and preparation of a test sanple and eval uati on of
the sel f-exti ndgiesvingpnepodystilexanesr dscavigect ¥d thn thise regdm @@MPO- as in
Exanples 1 to 6. Since S-15 contained NaCl derived fromthe catal yst used
for synthesizi mers- B, andlighortgmperatimsl, dhesenksrrdnaddaFoupsmueset
outside to the resin corrp05|t|on In Conparative Exanple 18, a | ow

mol ecul ar wei gitiE1 8% Gremadhso Red YOI rbopadent ﬁhﬁFﬁGWS’aM?Il%goﬁ MOMTi t was
used as organopol ysi | oxane (B) Since S-16 contai ned.no inorganic netal
salt, Nad was e&ﬂd’&jqfrd:l%et o Lesud@is Wed 9hd e thes AR OBGHISs POLFATT t he
sane nmanner as in Exanples 1 to 6, and preparation of a test sanple
and evatQation tt?f“actl?e' sel f-extingui shing properties were conducted in the

I bl
e apparent from Tl s, DEREETR St RaAa SEFUL el o LR SRGoDs,
dripping of fl a&gr{%r&aroté %I \(lggg)soltl?ﬁ,gﬁ_r qlear(%gt I}_% el %m%l 911(%@ las I ong.

Fromthis fact S under organopo ysi ane used in
combi nation wi tyf ornr?ﬁm ( RiglsCONG £NE SOr
hi gh M unit contkeé%] %Idg};rfglq:'rge cy1 %)rrpgatl n étlét etbsescorr%g %Sor
Wranz_oadsa. Z 'ghith kol RS AHie® ey q“al’kg%dgﬂ'o ® 'cotRrb oF-i uaud E

dno~ T~u~aw E ~uasa z op-o0sz puk z ~0 pa~aa~ap
yOUOOZQHQTS(O ﬁ%-Bl -Ef3§H§§W(B) is 10 % b ht or less, more

Z~T' 0Z' 09' ~000' STTs9 o(z~zS o 0~25say. 1) ald ST TEEN Y0 &5 os
Z009 ° ST8~ ~ dd\?d??t%g)edlﬁsly 6 ZHadight $)r less. ~TSay,| )~li~T-S( TaEN
) OO~ O0~00T " Orzs' ( zS) sr' ( s rxzS~.o00Csi ) S 0( S o~Tsaw
) ZS. T~-WI- S( TEEN ) -TAE 'hy@iroxyl0 group)@bntehts cafi bpz8ekterminedsby a

rd S~-o0o0sz ) ss' o ( s' o0~zSe~"l| )ZS, T,yzZT-S( TEEN)

Q00" 0i ~' 09' 908 MeBAWDfiFOMB)ilEH dted repESnt WS gas( who-ehSsay denekatEll- S(
T~pN) ST' OT' O>T "' LOi~S 8zs ~ ( zS) r ( s'" rOrszd-u ) se' 0 (
S O-TS~ ) ~Or- StherEEYgarapolydi-loxane (§)~4's [reactedz@ish) an organmocz S~d )
sE ~ (s ~ @SaYyd)~I6-S( T~r'N) &' 0' 00 "' i~008 "8~s ~ ( zxS ) s (
s'r(zS2@ ) S -metakliqy SEApeUNd.T-SIRISHS-¢R-AIkyllithium, an alkyl-

youZ6' 06' 8TOL6z' (zpzS)9-o(s' r Oz~ 33‘30(&(1)~ aL- S( TEEN)

ZOT' OT' 0>0' 9TOOnamngHgrs)aldde diEanard gengent apraeﬂlspd-%a&n an
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25 magnetic resonance (1H—NMR) spectrum using an appropri-



r E~aui ozuE6zoul ~ua~uoo dnoz6 ~uruua~ anz~oEaga6E. zang ~~i aM (g)
auExot zs~l odoueBsp T aTgps Table 2 Fornul ation (parts by

wei ght ) ESr al uati on according to UL-94Resi n Conponent (A) Organo-

Aver ageMaxam-n pol y-1norganic fl anme-outfl ame- Nunber of sil oxanenet al
sal tt ~out ~, i pp~gsEval uati onPCASABS (B) (C) (sec)(sec)Ex. 180101011.1
(S-1)0.009 (NadCl)11.2250/10V-1Ex. 28010101331 (S-1)0.018

(NadCl) 7. 3140/ 10V- 1Ex. 380101011.1 (S-1)0.073 (NaCl)8.2190/ 10V- 1Ex.
480101011.1 (S-1)0.023 (KC1)9.0160/10V-1Ex. 580101011.1 (S-1)0.032
(NaBr) 10. 8240/ B¥¥¢ libter68018ta@abdatrd( Substanze .

(NaN03) 11. 5230/ 10V- 1Conpar a. 8010100030. 441 10/ 10~t of

t helst andar dConpar aO8Qa02pd1lysilSxane32B376ahlbeuistabilized by a

t hest andar dConpar a. 80101000. 05 (F114P)*44.58710/ 10~t of

t he3st andar d Comedih@d3Ah0 ¥0deh0 the( Ne@midals dytdoxglt gxfourseBre

4st andar dConpar a. 80101011.1 (S-1)0.05 (F114P)*45.91418/ 10~t of theEx.
5st andar dConpartae@tedl @ithl a( 8ilyd.atif@l aglents 3o IB2I@bY0aomfentthdibe
6st andardWth respect to 3 sanples out of the 5 sam Conpara. 80101011.1
(S-1)1. 6 (Fl14rempiaal bydoxyilogrovmsi Ande® Mtunitgl.1l wasEx. 7 burned
out.~$ a' 80101011. 1 S-1)0. 05 (KSS)*39.213610/10~t aa o~ * Metal salt of
organi c sul fonic acih ew&§tﬁ§éH°tﬁ§Pe8§ 8r Mhyrdinilateetthie sheletop of Table
3 Forimlati on arts b ght) Eval uati on according to UL- 94ReS| n
Conponent ( A) OPF@FECPO Fd‘&ﬁ?‘@ﬂ\?er(gdeﬁéﬁ RFmConduc ey o QR (PY the
~t f | ame- out ane- qyer. o ,unkE aluatlo PCASAB on e~

jt~timedrippind §3§?€§ EpEpents§oH f P%n 0.Heg below-

g glggo)lglglﬂ é%f%%g %?%g%royﬁfg /%f 0, 03 <:| é%9 onafO/thiov-lEx
(Nac) _ogi’é’ég HERG ok brodisron oF eé‘%g%émggw?o (B, bat aiso
ELOgthtnggr gzlorrpar a 1@@8%% %%r%é@% %)1%%2‘8%;)%%/5&% %lﬁ;’%%@%atwn reac-

11st andar dCompagyr8Q 30 blohubingy 08 gahdpoh Yt 19kane ) jyL2st andard 0

Specific examples of organochlorosilanes, organo-
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, di-
phenyldichlorosilane, dimethyldimethoxysilane, 4di-

20 methyldiethoxysilane, diethyldimethoxysilane, d4di-
ethyldiethoxysilane, methylvinyldimethoxysilane,
methylvinyldiethoxysilane, methylphenyldimethoxysilane,
methylphenyldiethoxysilane, diphenyldimethoxysilane,
and diphenyldiethoxysilane.

25 Examples of other raw materials for the D unit



Tabl e 4 Formul ation (parts by wei ght)Eval uati on according to UL-940r gano-
| nor gani cAver ageMaxi mnunResi n Com onent (A) ppoly-*iflanme-outfl anme-out Nunber
ofil~tal saltt~tid i ivaluationoxane sner pp ngsPCASABS(g) (C) (sec) (sec) Ex.
1280101011.1 (S-6)0.011 (Nadl)7.2130/10V-1Conpara. 80101011. 1
(S-7)035.51014/10~t of theEx. 13standardEx. 138010105.3 (S-8)0.011
(Nadl ) 4. 670/ 10V- 0Conpar a. 80101011.1 (S-9) €001 (Nadl ) 10. 8244/ 10~t of
t heEx. 14standardEx. 1480101011.1 (S-10)0.017
(Nadl ) 5. 070/ 10V- OConpar a. 80101011.1 (S-11)0. 0004 (Nad ) 25.81030/10~t of
theEx. 15st andanhdhbudel heQift@h{y1tycdot2)i8i0d4ane, octamethylcyclo-
(Nadl ) 4. 980/ 10V- OConpar a. 80101011.1 (S-13)0. 0003 (NaC )42.01040/ 10~t of
t heEx. 16st andaedbasilo®@he]0dtcamethydr9c@0Bentasiloxane, 1,3,5-
(NadCl ) 7. 7190/ 10V- 1Conpar a. 80101011. 1 (S-15)0.016 (Nad)17.5914/10~t of
t heEx. 17standardfenpylal§8l6r@tiphen$ltirlo@tisilNakhane22.,85563/7:0~t of
theEx. 18standard *1 Inor anic netal salt (C) used in Ex les 12-16 and Co ¢
anp nparative Eeampmeshd-173yas 7thetNaghengitgiciedeitrasijaxapel,ysi | oxane
(B). *z In Conmpara. Ex. 18, NaCl was added fromthe outside. 72
| NDUSTRISAL APPble@aphenTYcYied oftirdisd Lloghaedantl actapheaypolyygdatiedoat-e resin
conposition of the present invention, which contains a 5 flane retardant
conpri sing a cedloxaneon of an organopol ysil oxane and an i norgani ¢ net al
salt, exhibits high flane retardancy in spite of the fact that the resin
conposi tion cont ai nExampilesepénrhy mpiewdble Seyr she PFobpasr ingdudedi ngly,
the resin 10 conposition of the_present invention can_be satisfactorily
used as a mat eMedhyAdrichlogesidares efhYRAtRAcBlpEesifeBsn Ndyadtgd -and
thin, such as parts for office automati on_nachines, data communi cation
equi pnents, el ELOTOSAAQNE e BrPERPY LAFACPARECS 118N o dSORSPRYAItEd i ¢
appl i ances and aytonohiles. Therefore, the application field for _the resin
CompoSit on of CHEITRAIERE | RASATAGT OB 18R BLLEH Sy 0 LBBOEHFATadEN 102 75
Clainms 1. Afla retardant -resin, conposi.tion conpri.sing.,,100 parts by
vei ght of a reSHiaRamBREAY LA TRATOR Y8 L1IenE BETRY LKL B EL R A ShPorat i ¢
pol ycarbonate a styrene pol.ynmer, wherein.said resi.n_m xtyre.has an
aromatic polycgﬁggﬁg éxf%ﬁfe FléFnFroﬁF%@igglsgh&¥B§lﬁgP§HtV§R315 styrene
pol ymer conten f t 0 % Is . to.3 y wei ght
of an organopoﬁ?g%FgQ%%QEEé%P%éng%g¥3g%%%?%b§§%§gP§eﬁynmgFgﬁphg at | east
one i norgani ¢ illoxsdiliabd), Hehecked tielhbhosanauR caBe by -Of
i norgani c al kal1 netal sglts and i norgani c al Kaline

15 trimethoxysilane, isopropyltriethoxysilane, phenyl-

trimethoxysilane, phenyltriethoxysilane, isooctyl-
trimethoxysilane and isooctyltriethoxysilane.

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

20 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-



15 earth netal salts, said organopol ysil oxane (B) conprising: 0 to 70 nol %
of a nonofunctional siloxane unit (Munit) represented by the foll ow ng
formula (1): R2 o RSi-O (1) i R wherein each R independently
represents a nonoval ent organic group selected fromthe group consisting of
a nonoval ent Cl-C20 hy 25 drocarbon group, a nonoval ent Cl1-C20 hal o r 74
genated hydrocarbon group, a Cl-C20 nercapigal kyl group, a C2-C20
cyanoal kyl group, a C2-C20 acyl oxyal kyl group, a Cl-C20 am noal kyl group, a
C6- C20 ami noaryl group, a Cl1 5 C20 hydroxyal kyl group, and a C4-C20

gl yci doxyal kyl sgnadane8,t euéf0aB0h&xahedhPlAtiBElln@BAL BAGULI, BRELSI | OXane

unit (D unit) represented by the following fornula (2): R10 -OSI-O ( 2)
| R wherein eag¢hnRitetaamdehiynadsabaxenéor for nmula (1); 0 to 100 nol % of a
trifunctional recurring silox 15 ane unit (T unit) represented by the
follow ng fornmul a (BkxamPles- €€ Sraw mét8rlalsCfbr26hehMr anitR bsthas defi ned
above for formula (1); and 0 to 63 nol % of a tetrafunctional recurring
sil oxane unit ¢tRaonthe abpvesmahtdohgdt helfydkkdngnggkarsyl dnedpde 1. 1 75
| Ol -OSi-O { Ol 5 wherein each nold is based on the total nolar anount
of sai d5M unit hegsamétbByddisilezadeT UnBtdapHesgildeQramethyldisiloxane
and 1,3-divinyltetramethyldisiloxane.
Organopolysiloxane (B) used in the present inven-
tion preferably has a welght 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 weight average molecular weight is less than
500, the volatility of organopolysiloxane (B) becomes
too high and the compatibility with resin component (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-
tlies 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-



2. The conposition according to claim1, wherein each 10 Rin said fornul ae
(1), (2) and {3) is independently selected fromthe group consisting of a
nmet hyl group, an ethyl group, an n-propyl group, an isopropyl group, an

i sooctyl group, a vinyl group and a phenyl group. 15 3. The conposition
according to claim1 or 2, wherein said inorganic netal salt (C) is at

| east one conpound sel ected fromthe groupsgonsisting of an al kali netal
salt of nitric acid, an alkaline earth netal salt of nitric acid, an alkal
metal halide and an al kaline 20 earth netal halide. 4. The conposition
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acid. Organopolysiloxane (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 water, 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
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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-



101 gz 10%@& () - 810U () - Fs10%& () - 10%&& ()-° 10b 10b 10b

P1- #10%8& () - t 33334J44dEbCS! 10! qLL10%G& () - |

109%@& () - f y10%@ () - 910%@& () - 10%& () - 10%@& () - 444$55467dEDCS!

101 qf / MLOYAGE: () -y- " 10%@& () - WLO%EE ()-y$! 10%& ()- " 10%G ()-

@L0Y%@& () - 7C7TDTETFTHIK7YB~8bCS! 10! q" 1090°&' () - &109F & () -

s1094°& () - 109%] & ()-M 10@10@ 10@ 7! 10%@& ) - 8888#9Y99dEDCS!

10! qY1094€ ()- Syf 1096°&' ()-1094& ()- 10%F& () - 1094°& () - L0%& () - 999
.G {::dEbCS! 10! q' 109F°& () - %40%F& ()-S$ "109F& ()-s"S10%& ()-

10%T&f()-L10%T&h¢furbub;ECiddEBEShinous acid, nitric acid, nitrous

10! q, 5810948 () - 93109& () - FL10%& () -/ 10%T& () - Ss-" 10%& () - +10a& ()

10Tf 71090 & () - q<z<<< =4=[ dEbCSI

10! q&10%@' () - heX@R1 1prdQUERI ().c10UEE, ( hekdBUGBr o631 ML OVERAC) | —haxa=>~] ;
bCS! 1! $f$10%ld& ()-s c@AUO0%& ()- !'r@O%& ()--

@A0%& ()- YAL0%@Broéritahl0%@did) - hex621p20ph83pBbri0@Gcid and

7T@10%a& () -, 510%@& ()-310%@& ()-S/ 10%@& ()-f+10%a& ()-! 8f +10%X& () - ??????
??j 1 CS! 510@ #10e4ragluprebetdohbeid) - s&10%& ()-Fs 10%& ()-10%& ()-° 10@
10@- @ @agad) Y71 CS! | $\ yy#10%c>c& () -!yy#10%z& ()-!=yy#10%f& ()-'! 10%b&
() Preferred examples of inorganic metal salt (C)

1098 () - 10%8 () - @AhAYAMAWKOI CS! | YIMLOYE () - 11 410%8 () -1 yS) 109N () -
yS) 10%bba&' () - rtys)lmé%s& pikaliymetophaalf- a6 nitric acid, an alka-

B'B"B%BZBBBbCS"lO%&T( -@O0%& ()-L-109% ()-109%& 10b 10b
10by7! 109%& () A lgpecegrth metal salt of n tric ac an alkali metal

DJEbCS! ! 109%&’ ( 9% (),- MLOY I\/IlO%&' 109 () -" 1Q%& () - ,
DDFD~DDDDdEbCS}‘a% 5/"&""83 @&o@i}‘%‘}l% ﬁi‘ﬁ ’(“)‘—té'lléé'/&i §= s('}he alkali

09%&' Y109&' EqEqESE 310%&' f - 10%AA&: 10%
%‘ () - &%)fslo% Eﬁ%l( ?Ei gﬁoq/&s E’&’E‘f /@FB"GEEEE FE%&\/?%FTEJ%&E%‘)”EW&? () -
109%& () - Ys109 (§ydrogeg %ng §§19”§y8}0555£€§§§¥gﬁe,Shydrogen bro-

{yyl0%&' () - 109
mide or hydrogen lodide. 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, KCl,
KBr and KI. Of them, NaCl, NaBr, KCl and KBr are pre-
ferred.
20 Specific examples of alkaline earth metal halides
include MgF., MgCl., MgBrz, MgI,, CaF., CaCl,, CaBr: and
CaIl..
Specific examples of other inorganic metal salts
(C) include Na»S04, K2504, MgS0O., CaSO4, Na:S03;, KzS0;,

25 MgS0s, CaSO0i, Na:5203, K25203, MgS:03, CaS203, NazxS20s,
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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. On the
other hand, when the amount of inorganic 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.
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salt (C) are added to resin component (A), the flame
retardancy of the resin composition 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-
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flame retardancy of the resin composition can be ob-
tained 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, 1s caused to form a char layer,
and S10, derived from the organopolysiloxane is inte-
15 grated into the char layer, thus forming a highly flame
retardant barrier layer. 1In 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 gquickly 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).
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mentioned:
a method in which a resin component (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
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such as a Henschel mixer, a super mixer, a tumble mixer,
a 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 thereby obtain solutions, and the obtained
10 solutions are mixed together and then dried.
Melt-kneading of 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



10! 109 () - 109% ()- 10% ()- 109%& ()-109%& ()- L109%& ()- >t SdEbC 10!

"10%& ()- @ 10% ()- L10% ()- YL0%& ()-fy" 10% () - &10% ()- DLAEbC
101y-"109%&' () - +10%' ()-) 10%& ()-' 10%' () - %s10% () -f $10% ' () - 2t uvwdYNC 10!
10 10 10y 7@ 10% ()- , 510% ()- 9310%& ()- YLf 10%&' ()-f/ 10%& ()-wzj } [ <YNC
10! SS" 109% ()- ! hSS"10%& ()- ss 10%& ()- !7! 10%v& ()-1110%"& ()-5

109%& () -#rS4 10s910%& ()-3s 10%& ()- 10 1045

10! PS/ " 109%&' () - %1008’ () - | "G10%& () - #! zX9r S4

10f L@10% ' ()-! cf L@10%&’ ()-! Yf #109%&' ()-m ! Kf #10%& ()-m

"10%& () -!"10%dak (e impantedttol@hk0 rk¥in composition.

10y~ 1#100& () -1 Cy 1#10%& () - F/ 10%& () - f %410%& () - 1! YF %10%& ()-f" 9% 0, A2SH=
10 " 100&' ()-y! hf " 10MR ekamy I BAYR'E( nelthbd% F&'r( hndFOHR1y) mIKIOYE ibor,-<N: |
<=}[MP1 10 10

10! 1 yf/ 3" 109%&' (QerObA%R (se-l'tc (%@ WA%R (O)rdaYispblys i(loxanef YB4)1,0%tkebe z=Gd
EM?1 10 10: 10%& ()-nlO%&' ()-10%& () -
can be mentioned:

5 a method in which an organopolysiloxane (B) is
heated to a temperature which is the same as or higher
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 formed 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
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() - @®tuxL] gH= Buction of organopolysiloxane (B) are used as inorganic
5 metal salt (C), because inorganic metal salt (C) can be
uniformly dispersed in organopolysiloxane (B) at a low
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. In
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 used 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
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$!I1qyT1"109& ()-f/&I0%R' ()-f' @10% & ()-!If' @10% " & ()-%0%& ()-fYSHLI0%& (
)-z~_= $!! Py" 108k reroveiedEron thelgegin) cympogdtipn o@&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.
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flame retardant selected from the group consisting of
(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 (such 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,
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Examples of phosphate compounds include phosphates,

such as trimethyl phosphate, triethyl phosphate, tri-
propyl phosphate, tributyl phosphate, tripentyl
5 phosphate, trihexyl phosphate, triphenyl phosphate,

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):

0o ( o) )
L [ ; I s
Ar -0~-P—T0O0~-Ar"-0-P—+0-Ar
| l (6)
) 0]
15 | |
2 4
Ar| Ar® jn
wherein:
n represents an integer of 1 to 10; .
each of Arl, Arz, art and Ar’ independently repre-
20 sents an aromatic group selected from the group con-

sisting of a non-substituted phenyl group and a phenyl
group substituted with at least one C;-C;p hydrocarbon
group; and

ar® represents a divalent Cg-Cz¢ aromatic hydrocar-

25 bon group.
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In the present invention, a fluoroolefin 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 difluorocethylene polymer, a trifluoroethylene
polymer, a tetrafluoroethylene polymer, a tetrafluoro-

15 ethylene-hexafluoropropylene copolymer, 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 fluoroolefin 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
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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 invention may optionally contain various additives
generally used with thermoplastic resins to improve
moldability, impact resistance, stiffness, weathering
resistance, appearance and the like. Examples of addi-

15 tives include heat stabilizers; antioxidants; ultra-
violet 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 1s 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-



< 10{y/ THI0%N & ()-z'cy/ T#109&' ()-z%#10%B& ()-f[ 77 88888TI9V@rP1 10109%& () -
) 10%<& ()- 10 10 10! {f#10%& ()-1 !~ f#109%& ()- |
& #10%&' () - VOdOf 9h9l 9{99eFr P1 1010% : 0109%<& ()-Xx :010%& ()-x :010%& ()-X
$0109%<& ()-x :0109%<& ()-x :0109%<& ()-x9999999rS4rP1 1 :010%& ()-X:
c0109%& ()-x: :010%& ()-x: :010%& ()-x5wWa ?),80 :010%& ()-x9999999nt4r P1
1 :010%& ()-x: :010%& ()-x5wWa ?), 80 :010%’&f()-x s 010%&' () -x
:0109%<& ()-x999& ):/:0:e/rP1 5V ?),80 :010%& ()-x :010%& ()-X
1 010%<& ()-x :0109%<& ()-x :010%& ()-x0:?2:DH Q:::1J+1 :010%& ()-Xx
sent invention can be advantageously used for producing
housings and parts for office automation machines, data
communication equipments, electric and electronic ap-
pliances and household electric appliances, such as a
5 copier, a facsimile, a television set, a radio, a tape
recorder, a video deck, a personal computer, a printer,
a telephone, a data terminal equipment, a portable
telephone, a refrigerator, a microwave oven and the
like. The flame retardant resin composltion of the

10 present invention can also be advantageously used for

producing parts for an automobile.
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BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be further described in
more detail with reference to the following Examples
and Comparative Examples, which 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 polycarbonate
PC: A commercially available bisphenol A
polycarbonate having a viscosity average molecular
weight of 20,000 (trade name: Iupilon S3000, manufac-
tured and sold by Mitsubishi Engineering-Plastics
15 Corporation, Japan) was used.
(A-2) Styrene polymer
AS: A commercially available acryloni-
trile/styrene copolymer (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
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S-1 and S-8 to S-15: Each of S-1 and S-8 to S-15
was synthesized from an appropriate ethoxysilane in
accordance with the method disclosed in Examined Japa-

5 nese Patent Application Publication No. Hei 8-22921 by
using an acidic catalyst (HCl) and a basic catalyst
(NaOH) .

S-2 and S-3: Each of S-2 and S-3 was synthesized

from an appropriate chlorosilane by a hydrolysis-
10 condensation polymerization.

S-4: S-4 was synthesized by a method in which an
organopolysliloxane 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 organopolysiloxane.

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

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

25 S-7: S-7 was synthesized in substantially the
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same manner as in the synthesis of S-6 except that only

the acidic catalyst (HCl) was used (i.e., no basic

catalyst (NaOH) was used).

S-16: A commercially available organopolysiloxane
5 (trade name: LS-8730, manufactured and sold by 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. lH- and

29gi -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-
0400, manufactured and sold by JEOL LTD., Japan).
20
The weight average molecular weight of organo-
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-
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15 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.,

20 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
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described in UL-94. The results are shown in Table 2.
As is apparent from Table 2, each of the resin

compositions of the present invention exhibits excel-
lent flame retardancy (self-extinguishing properties)

5 and exhibits no dripping of flaming particles, in spite
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 polycarbonate, a styrene polymer and an or-

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



b N’

€
31
A

— " o~

10

15

20

25

-\
l'g

310% -5 & ()-1310%-5 & ()-1310% -5 & ()-\1310% -5 & ()-\310% -5
IhliljIklil1{ _C310%-5 & ()-\310%-5 & ()-\310%-5 & ()-\310% -5
" a-3310% -5 & ()-\lIrltlulvliyl{1gG310% -5 & ()-\310% -5

0% -5 & ()-1310% -5 & ()-1310%-5 & ()-\1310%-5 & ()-\310% -5

~I 1111 ?2G310%

61

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.
From this fact, it is understood that, when an organop-
olysiloxane is used alone, the effect thereof to impart
flame retardancy to the resin composition is unsatis-

factory.

Comparative Examples 3 and 4

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
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
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

Substantially the same procedure as in Examples 1
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to 6 was repeated except that a test sample was pre-
pared using a metal salt of an organic sulfonic acid
(F114P or KSS) instead of an inorganic metal salt (C).
The results are shown in Table 2.

As is apparent from Table 2, a metal salt of an
organic sulfonic acid exhibited no effect of imparting
flame retardancy to the resin composition comprising an
aromatic polycarbonate and an inherently flammable sty-
rene polymer. Further, in any of Comparative Examples
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
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
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

and an inherently flammable styrene polymer.
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Examples 7 to 11

Polycarbonate resin compositions were produced
using respectively organopolysiloxanes S-2 to S-5,
which have different structures. In Examples 7 to 8
5 and 10, test samples were produced in substantially the
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 molding 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 irrespective 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 S-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 long. From the
this fact, it 1s 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, S-8, S-10,
S-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 preliminarlily mixed together,
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 ilnorganic metal
salt was added from the outside to the resin composi-

25 tion, and only the NaCl contained in the organopolysi-



& ()-\310% -5 & ()-\:J=J@IIW[J]J_?<310% -5 &310% -5 & ()-\310% -5
& ()-1310%-5 & ()-1310% -5 & ()-\310%-5 & ()-\310% -5

& ()-\]1JbJf IgIpIsiw; 2<310% -5 &310% -5 & ()-\1310% -5 & ()-\ G

-5 & ()-\310%-5 & ()-\sJvIyJJJIJ ?<310% -5 &310% -5 & ()-\1310% -5
& ()-\310% -5 & ()-\310% -5

10

15

20

25

65

loxane was used as inorganic metal salt (C). The re-
sults are shown in Table 4.

As is apparent from Table 4, the resin composi-
tions of the present invention exhibit excellent flame
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

There were used individually organopolysiloxanes
S-7, §~9, S-11 and S-13, which respectively have the
same or substantially the same structures as those of
organopolysiloxanes S-6, S-8, S-10 and S-12 (which are
used in Examples 12 to 15), but which have low inor-
ganic metal salt contents. In accordance with the for-
mulations shown in Table 4, an aromatlc 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-
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.

As is apparent from Table 4, in each of Compara-

"' a-3310%
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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 1s understood that the flame retardancy
imparting effect becomes poor when the content of the
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

In Comparative Example 17, a high molecular weight
MQ resin (S-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-
narily mixed together, and preparation of a test sample
and evaluation of the self-extinguishing properties
were conducted in the same manner as in Examples 1 to 6.
Since S$-15 contained NaCl derived from the catalyst
used for synthesizing S-15, no inorganic metal salt was
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 S-16 con-
tained no inorganic metal salt, NaCl was added from the

outside to the resin composition in the same manner as

"' a-3310% -5 & ()-\310%-5 & ()-\JJJIIIIJIt X8310% -5
&310% -5 & ()-\310% -5 & ()-1310%-5 & ()-1310% -5 & ()-1310% -5 & ()-\310%
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in Examples 1 to 6, and preparation of a test sample
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.

5 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

10 salt (C) has high Q unit content or high M unit content,

the flame retardancy imparting effect becomes poor.
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INDUSTRIAL APPLICABILITY

The flame retardant aromatic polycarbonate resin
composition of the present invention, which contains a
flame retardant comprising a combination of an
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
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,
household electric appliances and automobiles.
Therefore, the application field for the resin
composition of the present invention is expected to be

expanded.
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Claims

1. A flame retardant resin composition comprising:
100 parts by weight of a resin component (A) which
5 is a resin mixture of an aromatic polycarbonate 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):

)
20 R-Sli—O— (1)
R
wherein each R independently represents a

monovalent organic group selected from the

group consisting of a monovalent C3-Cyqg hy-

25 drocarbon group, a monovalent Cj3-Cop halo-
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15 ane unit (T unit) represented by the following formula
(3):
R
—O-Sli—O— (3)
o)
I
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):
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Q
~0-Si-0-

! (4)

(o)

|

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
R in saild 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.

3. The composition according to claim 1 or 2, wherein
sald 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

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, KC1l, NaBr and KBr.



