2 Cctober, 2003 1 TITLE OF THE | NVENTI ON Fl ane retardant pol ycarbonate resin

conposi ti on BACKGROUND OF THE INVENTION 5 Field of éhﬁ hnﬁentégggThe
present invention relates to a flanme retardant poly

conposition. Mire particularly, the present invention is concerned with a
flame retar- dant polycarbonate resin conposition, which conprises, 10 in a
specific ratio, an aromatic polycarbonate (A), a copolyner (B) conprising

an aromatic vinyl nononmer unit brik erdTgEViRYEN®YBRI de nonomer unit
(b-2), a cya- nide-containing, graft copolynmner obt'ai ned by co-
pol ynmerizing an Eilemet retardsntc gulctikridnatd Pe¥him mpds i ogyani de
conpound (c-2) in the presence of a rubbery polyner (c-3), a
(meth)acryl ate-contai ning, graft co- polynmer (D) obtained by copol ynerizi ng
an aromatic vi- nyl conmpound (d-1) and an alkyl (meth)acrylate (d-2) in the
presence of a rubbery butadi elBa oF 3)HE INVENEOr@a | east one organic
phosphorus conpound ol i gomer (E). The resin conposition of the present
i nventi oA not 1dsj gawsint iehi bits excellent nelt fluidity, inpact
resi stance, thermal resistance and flame retardancy, but also has high
stability in mechani The prepenti dsveds ifeur treeia tetshet 00 G H1GMC eretfardamal d
deposit (MD) during 2 2 COctober, 2003 the nolding of such a resin
conposi tion i s Relycazhanate Resiir gepefsiticse eMoekl partdbanactigri stics,
the resin | '
the present invention is concerned with a flame retar-
dant polycarbonate resin composition, which comprises,
10 in a specific ratio, an aromatic polycarbonate (A), a
copolymer (B) comprising an aromatic vinyl monomer unit
(b-1) and a vinyl cyanide monomer unit (b-2}, a cya-
nide-containing, graft copolymer (C) obtained by co-
polymerizing an aromatic vinyl compound (c-1) and a vi-
15 -nyl cyanide compound {(c-2) in the presence of a rubbery
polymer (c-3), a (méth)acrylate-contaiﬁing, graft co-
polymer (D) obtained by copolymerizing an aromatic vi-
nyl compound (d-1) and an alkyl (meth)acrylate (d-2) in
the presence of a rubbery butadiene polymer (d-3),. and
20 at least one organic phosphorus compound oligomer (E).
The resin composition of the present invention not only
simultaneously exhibits excellent melt fluidity, impact
resistance, thermal resistance and flame retardancy,

but also has high stability in mechanical properties.

25 Further, the occurrence of a mold deposit (MD) during



conpbsi ti'on of :the present invention has -advantages for use in various
-industrial fields. an a phosphor contalnlng flame r Qa%t .& a Prior
Art “A-resin conposition' conprising a polycarbonate 2ji§———5h;§g§
(acryronitril e-butadi ene- styrene) resin 10 resin conposition is hereinafter,
frequently referrﬁggana iglch is free: froma chlorineliodide flane
' retardant. Suc fRANELlpg: 9fqaHch ﬂeGEﬁin(ﬂﬂmnnsitbmnexb|bef§ Sifall.
.cel |l ent nechanicg%rpro erties. and -thermal - resistance, .and ;hence; it:
has been widely ufdd Ykttuengfcthase. pyceliendi Wmractetestiis, m@lfenes
and office-'automation nngflnes such as, conputers, printers, ~wor d
processors. 15 frEQPRASitionecpErthe presena inwentidﬂ3ﬁa§§ﬁdvantaﬂn§ for
phosphorus--contalnlng flame retardant’' conp05|t|on
retardant. res1n“é@nﬂésrwanhoueonnéustngalhfiBQBABS/ 20 and copyi ng
machi nes. The t echnol.ogies P1GsP - containing |ame retardant' cbnp05|t|on
are de - s%rlbed for exanpl e, i n the .fal l'ow ng pat entdocu nents: -
Unexamni ned Japanese Pat ent Appllcatlon Lai.d-- Cpen Speci fi cati on*No. 2- 32154 -
(correspondi ng toE;EQ____JPatent hb 5, 061“745) Unexanlned Japanese Patent‘,
Ap 2 Cbtober 2003 3 ' . . ) .

: ) A. resin composition comprising a polycarbonate

(PC). an ABS (acryronitrile-butadiene-styrene) resin fo"..‘

N _and a phosphoras-containing ‘;' flame retardant (such a
_:1o o resin composition is- hereinafter. frequently referred
to as a 'PC/ABS} phospharus—contaim.ng . flame retardant

7_;composition ) is a flame retardant resin composition
- which is free from a chlorine/iodide flame retardant. )
, - Such a flame retardant’ resin composition exhibits ex- X
. is.:g'}:cellent mechanical properties and thermal resistance
f;and hence, it has been widely used as a material for.ﬁf
i,housings in electric appliances and office automation
,(ﬁjifr;_ ;_lmachines. such as. computers. printers word processors
_and copying machines ‘ o - '
20 -_ o The technologies concerning the PC/ABS/”
phuxmonxscmnannng flame retardant composition ‘are de-_.f
scribed for example, in the following patent docu-
._ ments. Unexamined Japanese Patent Application Laid-;
Open Specification No. 2 32154 [corresponding to US.

25 Patent No. 5,061, 745) Unexamined Japanese Patent Ap-



plication Laid--Qpen, Specification No. 2-115262 (corre- sponding to US
Patent NO. 5, 204, 394); Unexam ned Ja- panese Patent éggl!cgtioigbgid-Cpen
Speci fication Nos. 4-285655, 4-298554, 4-300937, 6- 28364; 5
Unexam ned Japanese Patent Application Laid-Open Speci- fication No.

6- 240127 (corresponding to W93/22382); UneXam ned Japanese Pat ent
Application Laid-Qpen Speci- fication Nos. 7-11119, 7-26129, 7-33971,

7-82466, 7-1453PVi Y4 8 5 -1968743, 7 74,
77331045, 7.331051 8. 3307 B sabi0, BSASIE: B MBI0 At B el TS

Unexami ned Japanesen®aignto D8l Pateaiti &0 .L&i 308088 4306 Thnlxeitiinia Na-
8-127686 (corre- sponding to W96/07704); Unexam ned Japanese Patent Ap-

plication Lai d- GreneSpepaténet App1NeStidnl633920pth %g%%‘iﬁéat&‘o%ﬁ%é‘b
8-208972, 9-3312, 9-48912, 9-95610, O-104811, 9-124920 and 9- 143357

Unexam ned Japaneszss&ss eni- Appbbagt isonolpaisg-, Ogen 9988 Lingle -9 ghe4;9- 165518
(corresponding to EP747424); Unexam ned Japanese Patent Application

Lai d- Operb Speci fUrexaniné@sJafahéeé’ Paaret2@pPi1183893n Wagxawpaed sjapanese
Pat ent Application Laid- Open Specification No. 9-188808 (corresponding to

EP771851); and UhksabhiomdNdapérede1Bat driordespbadingn t ol §od3dness2)
Specification No. 9-194713. In accordance with the recent tendency to reduce
25 the wei ght arinewaminédckapssesk PadeatoRppitehiiaoad Lz i@cDpesr Spe03 4
types of machines, there has been a demand for a - PC ABS/ phosphorus
cont ai ni ng f| anefeasternifogonpodill 10i,07 -R6iLER , STTABRRANCOTSIBR4®6hi bits a
high-nmelt fluidity and a-high inpact resistance and which can therefore be

y 7-145307, 7-150028, 7-196871, 7-196872, 7-196873,

10 ' 7-196874, 7-331045, 7-331051, B-3397, B-34916, B-34%26,
8-67810 and 8-120169; Unexamined Japanese Patent Appli-
cation Laid-Open Specification No. 8-127686 (corre-
sponding to W096/07704); Unexamined Japanese Patent Ap-

- plication Laid-Open Specification Nos. 8-165392,

15 ‘ 8-225737, 8-277344, 8-208972, 9-3312, 9-48912, 9-95610,
9-104811, 9-124920 and 9-143357; Unexamined Japanese
Patent Application Laid-Open Specification No. 9-165518
(corresponding to EP747424); Unexamined Japanese Patent
Application Laid-Open Specification Nos. 9-176471 and

20 9-183893; Unexamined Japanese Patent Application Laid-
Open Specification No. 9-188808 (corresponding to
EP771851); and Unexamined Japanese Patent Application
Laid-Open Specification No. 9-194713.

In accordance with the recent tendency to reduce

25 the weight and wall thickness of the above-mentioned



5. aqvantageously used for producing light-weight and small -t hickness shaped

articles.'. However, in the above-nentioned patent dqc ts
PC/ ABS/ phosphorus- _  containing flame retardant. c h
simu tane- . ously exhibits satisfactorildy high nelt fluidity and 10 -

| npact resistance has not been obtained, It has been -attenpted. to' produce

a PC/ABS/ P P cont et ar nt osi.tion_having a '. high
melt. fluidity by ad}ﬁégream gghib %ﬁ’tﬁﬁﬁ n'%ﬁ@‘ drdgpand( for a-
styrene-'acrylonitr ol cont ai ned ir-n the resin, conposition. °
However, the obt ai r?edcfpf%‘gfnp%ﬂ F4inbg has: 51@%@%‘-@13(1&!1& compesi~

osi tion _becones unsatisfactory so that ‘a’

flame retardancy% -t he smi rrE
-dri ppi ng-of flam d‘%r FhssimultrBppUSIYoexbibiiten a high medtnfluidity

corrp05|t|on is on fire.- Further, such a :. : 20 " resin -conposition.has
-probl ens i'n that -aPﬁ’eqrﬁ%ﬂ impact sesistiopcanand: Whlidierce tRsketancde
of the resip conpo- :'sition become low. It has :also-been attenpted to-im.

prove the mélt fi uﬁé"'@ltﬁgepmﬁwtpﬂofphopneduodmgl n_lirgglﬁJ@%{@tﬂdjant
conposi tiron by using a | ow 25 nol ecul ar wei ght pol ycarbonat wever ‘
this at 2 Octcbér, SPedd -Fhimkness whappdcartielesangeowbvbhe okt gpged resin’
com positionis Iovvered Unexam ned Japanese.Patent - Application Lald- Open o

Speci fi cation No.. 8Ro¥strendiisriess gmtenesiocanents) ta- P&/Q@sqgﬂgs%hgiu% o
pol ycar bonat e;" ABS and MBS (ng&t hyl 'met hacryl.at e- but adi ene- st ne-cop Iyrrer) "

and U.S. :Pat- containing flame retardant composition which simultane- :
a */j '. -. ously exhibits satisfactorily high melt fluidity and
AR U R :I.mpact resistance has not been obtained. =

It -has been attempted to produce a PC/ABS/ i
phosphorus— conta:rmg flame retardant composition having a
' jhigh melt fluidity by increasing the amount of ABS or
m = -'SAN (styrene acrylonitrile copolymer) contained in the
15 resin composition. However, the obtained resin compo-

- sition has a problem in that the flame retardancy of

the resin composition becomes unsatisfactory so that ‘a E":' o

f) .' ‘ -‘dripping of flaming particles -ds 1ike1y to occur when \
' R .the resin composition is on fire. Furt:her, such a :. :..':.
20 ) -resin composition has problems in that the impact re-. Lo
’ ‘sistance and - the thermal resistance of the resin compo- |
S sition become low. It has also been attempted to im-
prove the melt fluidity of a PC/ABS/phosphorus—contammg
‘ flame retardant composition by using a low

25 molecular weight polycarbonate. However, in this at-



ent No. 4,390,657 discloses a resin conposition con- taining a
pol ycarbonate, ABS, and an acrylic rubber- containin t'-P conposite
i nt erpol yner which is 10 obtained by graft copol yner at e
nononer onto a butyl acrylate rubber. These patent docunents describe that
these resin conpositions are inproved in wekd strength and | ow tenperature
| npact resistance. However, these patent docunents disclose neither a 15
technique for inproving the nelt fluidity of a resin conposition nor a
t echni que for i2%?%9antpﬁelﬂﬁﬁﬁ¥rﬁﬁs#%ﬁﬁnﬂﬁnpﬁﬁthﬁrQhﬁainﬁﬁnﬁﬁﬁiﬁ(an~ln
addition, the im venment in inpact resistance achieved by the use of the
acrylic rubber-c%ﬂgégﬁPﬁgiﬁuﬁﬂW e conposite in 20 terpolymer is
unsati sfactory. Unexaq%ned ese Patent Application Laid-Qpe

2

Speci fication No. 6-24B¥2%" gg%?@?ﬁ@ﬁﬁﬁﬁgﬂﬁfﬁﬂﬁ %ﬁﬂ%ﬁ?ﬁ§BOQNﬁﬁﬂaﬂggﬁﬁ ned
Lo of 25 & spect BFPYERBRAPT Mekorth 110 h AT IRE 2 GRTHrCOBTI R
compass- 2compoud oPhEatiita, Y, Sy e B A e IS RIS e
thined by a proci eSS AR bR A e bbb TR &
(et hy acrylate. - Hhetgr | -3oBy o8 s tARNs RIS S o foctior e
\‘Zb_?xe;i”ent ioned +R8heRY a PRAYERMcdnateXNidd S QM >f‘:ma'ac:lx.%rvffic:r Akl ty
containing multi-phase composite interpolymer which is
10 obtained by graft copolymerizing an acrylate monomer
onto a butyl acrylate rubber. These patent documents
describe that these resin compositions are improved in
weld strength and low temperature impact resistance;
However,.these patent documents disclose neither a
15 teéhnique for improving the melt fluidity of a resin
- composition nor a technigue for improving the flame re-
tardancy of a resin composition. 1In addition, the im-
provement in impact resistance achieved by the use of
the acrylic rubber-containing multi-phase composite in-
20 terpolymer is unsatisfactory.
Unexamined Japanese Patent Application Laid-Open
Specification No._6-240127 (corresponding to WO

93/22382) and Unexamined Japanese Patent Application

Laid-Open Specification No. 8-3397 disclose the use of

25 a specialty rubber in combination with the




r ubber conprising apbl yorganosi | oxane and a pol yal kyl (nmeth) acrylate. and,

accordingly, the graft 'polymeriza- tion of a ". vi ng R %Eomeggﬁ o the

above- menti oned rubber becones difficult. Therefore i scl osed .
in the above-nentioned: patent documents §re di sadvanta--' 15- geous no.t_

only in. that a conplicated process is're quired for the' production of .
silicone' -acrylic POMRBSY ggggﬁu?_% tainkS ©- [ n"ﬂaﬁé }_.ge c ost e
becomes high. Further, when [ c%ne alcqryl i.c.coinplex ?Ebﬁbﬂ% tdo%gg%d in

nbi nat th / t a
ottty Wthe*aﬁ‘ﬁﬁf\ﬁn@m??gﬂﬁ%%é‘“%ﬁ 2 GbiBodh A TBLABEARIAS s the.
oorn conposit; on 5, the! Effine, 3‘%&%&1% L R oD e BTN E bt T
I PC/ ABS/ , h | ard 7 2 Cctob 2003
cgrrgosi tion, tﬁeo%fm}g&%(ﬁegom b ggs éﬁ'g'gc{ﬂeﬁt'g’f’%t ?@gpigxﬁ%ebbm yob-

possesses gay occ SI onqaé be Iost .due -to the use of a

phosphor us®cont a| PePLPEERE. PP 19545t spekymesizing aasin
conmposition’is infl '- enced by various fagtors, such as -the properties . °
of-the. flame ret Rryéaﬂoﬂ?“e‘%?fo{"éoga CORPLex TNy LRgva spokyary- of
the. flame retardant, and conpafibility of the f Iame retardant w.th. the

-resin) ; the r agPRasiloxane saad; at deiﬁﬂ-kﬁlo (W)mﬂﬂatmnd‘mﬂeesmﬂ.l-o
--of .PC ~i,n 10 the resin conposition. ‘- Anong.. these properties, the - -
physi cal properti£9ns-agrylic: aﬁ@@?bﬁarﬁuhbeﬁsweﬂsi@s ‘Iqimm&bdweﬁmmutrﬂowetd

forrshe thern’a{ _resistance of a ! .
patent documents exhibits only a low reactivity with a L

-.'10. ne -rubber comprising a polyorganosiloxane and a polyalkyl

- "' tion of a, vinyl monomer onto the above mentioned rubber

'-_._(meth)acrylate and accordinle. the graft polymerj_za- _-' _;

' "becomes difficult. Therefore the methods disclosed ELY .iff -

___.ithe above-mentioned patent documents are disadvanta-

'-"1'5-' o geous not only in that a complicated process is re-

_.'.__quired for the production of a silicone acrylic complex LT

rubber but also in that the production cost becomes

high. Further, when a silicone acrylic complex rubber

| - ‘1is used in combination with a PC/ABS/ pmspl-lorusi
- zd -A_-‘.'j’containing flame retardant composition, the resultant
| resin composition has a disadvantage that the impact
resistance is likely to be lowered during the residence -
.of the resin composition in a molding machine for pro-

‘ducing a molded ‘article.’

25 - In a PC/ABS/' phospharus-containing flame retardant




resin composition. Therefore, there has been a strong denmand for the

devel opnent of a phosphorus-containing - " -15 flame retardapt which does
" not' adversely influence the thermal resistance of 2 20

Further, when a phosphoric ester . havi ng a lowre- sistance - to hydrolysis

i s-used as. a phosphorus containing "f |anretardant for. producing a

PC/ ASS/ -timate nol ded article obtai ned fromthe resin conposi _ PhGsPh
rus-conta ing flRePeFdtdan. ddipdiiah okiermall resds tamicee mhimtr kedC
deterioration in nmechanical proper- ties. Particularly,-the elongation and
i npact resis t ancee$int ﬁ@hﬁﬂﬁi’e‘dlhrnqﬁ%s%éﬁom:{l omeaedonﬁldly daadosZ5due
terioration of the mechanical properties becones sig 2 Cctober, 2003 8

ni ficant when thet@otheduset iof @ - presphacedonedainghi gh. fg_aﬁmerlgwrgaa@d
high hum dity conditions, and the nold- -ed article may occasionally be

unable. to maint al‘hetnhenuadhmsiasltalmmemtlasra\@iﬁhcamgoge_q;g_%arﬂé influ-
for,,.for, ex 5 anpl e, housings' of various machines urther; it-is. .

SROTCTLr L by S 9ISe e Setent ivemaenene pROPARIENE A
t hese . _dl sadvan f]ilaﬁne retardant itself (e g., thermal properties and . |
| viscosity of the flame retardant and compatibility of
i the f].ame retardant with the resin). the ratio of the |
ﬁ '_,'._‘_flame retardant to ‘the’ resin. and the ratio of Ec ;m
. 10 the resin composition.i Among these properties the
- ) ‘:physical properties of the flame reta.rdant used is es-f
.' '..'_-_-_:pecially important for the themal resistance of a .
_ ' ..' resin composition Therefore there has been’ a strang_
o S demand for the development of a ' phosphorus—contalmng
_..'is.'._ ' .-".flame retardant which does not adversely influence the'-" -
- - ‘-'thermal resistance of a PC resin. . g o
‘ Further, when a phosphoric ester having a low re-:'

""_'sistance to hydrolysis is. used as a phospm

_ "',.'containing flame retardant for producing a PC/ABS/
20 | PhOSphoms—oontammg flame retardant composition, an ul- .'
~timate molded article obtained from the resin composi-.
tion suffers marked deterioration in mechanical proper-
'ties.l_ Particularly, the elongation and impact resis-' |
- tance of the molded article become 1owered Such a de-

25 ' terioration of the mechanical properties becomes sig-



under.gone..' a .mar ked deterioration,. The, above -nentioned disadvantages are

;likely to lead-to serious problenms, such as a |oss,p ual it ing a
| ong termusage. of the final product” and a | oss - e ty of the
tlaiae re .Further;' a PC ABS/ - phosphorus8cont ai ni ng tages . ' tardant.

conposition prepared ' using -a phosp Wen such' a resin conposition is
subjected to mol ding', containing: flame--retardant. has. the follow ng
probl em the. phosphBbnaatniwhen itiee metdediant iclénbsr pinBedCANBES higD-
Is. likely to deposit on the surface .-of" ‘the' 20 nold. Such, a phenonenon

is called a' nol d tempperatugkDand- dvid/H theniadicty resw@l 0LolB, | Emd' tﬁ@'dhbﬂd’-
| ower the level bf surface appearance and productivity of { he nol

articles: The use el arphoiphmayCoetesiod1a8 He ua&%ﬁentagﬂahﬁﬂﬁiﬁe&ﬂgda“t

tends to suppress the occur 25 rence of MD, as conpared to the use of

monophosphoric 2° @séab@ﬁicaﬂoﬁrape%tt%s( e artd Jﬁéﬁﬁl Oi;g f&’ﬁ g)%ﬁxe

However, the sup-. pression of by the use of a ¢ ) .
et el ol 9gTer Commy IhUaR ggeﬁfrqﬁ%ﬁ. E‘ta?#&a"?%m o R
AR G T T e R T AL
f'”*d'ty’_l”paCt H%ﬁé%ﬁghﬁ’ tﬁ&fﬁ@h dgterioration. The above-mentioned L:‘”'
- : -_disadvantages are likely to lead to serious problems. .
{!f?"i' l-.Vf? such as a loss of quality during a long term usage of T ’
10 dp"the £inal product and a loss-of recyclability of the o
" ':_}.final product and therefore, there is a strong«kmmnd
o for techniques useful for overcoming these disadvan-‘il'.
: tages. h_' - ' S o
{eE&’flzy,;};',}' Further, a PC/ABS/Emoqjxmusfxmuunug- o flam; relfﬂi
'_ﬂ is."}_;ﬁtardant composition prepared using a;mcqxpnwr Co
. :Hi:containing flame" retardant has the following problam;
| " When such a resin composition is subjected to molding,
,1?9 ) {;' - “tﬁé'i ph&*bﬂnEHxxtannng | flame retardant in’ ‘the resin.
- : - :composition is likely to deposit on the surface oftme |
20 '-::mold Such a phenomenon is called a’ mold deposit (HD)
-and the occurrence of MD is likely to 1ower the level -
bf surface appearance and productivity of the molded
..articles. The use of a phosphoric ester oligomer-
containing flame retardant tends to suppress the occur-

25 rence of MD, as compared to the use of a monophosphoric



10 sistance and flane retardancy, but also has high sta- bility in
mechani cal properties, and in which the anpunt of-nn!g geepsizgggferated
during the nolding of the resin conposition is very 0 , 1t has
conventional ly been inpossible to produce a flanme re 15 tardant

pol ycarbonate resin conposition which exhibit8 all of the above-nentioned
properties at a satisfactory |I|evel. The devel opnent of such an excell ent

flame re- tardanteﬁﬁb%¢$%b@ﬁa%%'%%%9%%?¥%¥§§%§#¥P{E¥_t@ﬁﬁ%&%&e t%%?@up—

desired. 20 SUMMARY OF THE | NVENTI O | ati‘on, "the present
inventors have megeesexbansiey MIAMY ITHESNNY G5t ddidyd PR th eyl SRl d he

above-nenti oned excellent flane retardant pol ycarbonate 25 resin

conposition. As aesesk! biligomeas dHHERLLR] #1 2nd ot O aardd08s 10 PeEN,f ound

that a flane retardant polycarbonate resin conposition conprising, in a

specific ratio, asagiefa@ibire PANEH AN Ampro RN Y Bs (Ble Q@Y i i ng
an aromatic vinyl nononer unit (b-1) and a vinyl cyanide 5 nononer unit

(b-2), a cyani de-sopkdi.ni ng, graft copoly- mer (C) obtained by
copol ynmerizing an aromatic vinyl conpound (c-1) and a vinyl cyanide

conpound (c-2) in the pAsesenagpairents Wit wH at®se (CchBre has been a
(met h)acryl ate-contai ning, graft copolyner (D) obtained 10 b

copol yneri zi ng anstrongt demaindy |£ oo g ot lreing deelt)amach B p @il Jydrfomity asggimt e

(d-2) in the presence of a rub- bery butadi ene polyner (d-3), and at | east

one organic phosphmpnsi¢dmpOMMdaﬂiqpmnﬂnxgasimuﬁt;néqusﬁynéihﬁm&ts ex-
cellent melt fluidity, impact resistance, thermal re-

10 sistance and flame retardancy, but also has high sta-
bility in mechanical properties, and in ﬁhich the
amount of mold deposit generated during the molding of
the resin composition is very small. However, it has
convehtionally been impossible to produce a flame re-

- 15 tardant polycarbonate resin composition which exhibits
all of the above-mentioned properties at a satisfactory

level. The development of such an excellent flame re-

tardant polycarbonate resin composition has therefore
been desired.

20

SUMMARY OF THE INVENTION

In this situation, the present inventors have made
extensive and intensive studies toward developing the
above-mentioned excellent flame retardant polycarbonate

25 resin composition. As a result, it has unexpectedly



ously exhibits excellent flame retardancy, nelt fluid 15 ity and i npact

resi stance, but also has high stability in nmechanic r,.0 ert'ﬁﬁ, Furt her,
the present inven- tors found that the occurrence of2¥%#§¥9§§5b?rtj%hm»
during the nolding of such a resin conposition is very small. The present

i nvention has been conpl eted, based 20 on thegg novel findings. Accordingly,

it is a primary object of the present invention to provide a flane

r et ar dant polycargonats resin conpasition which not only sinultaneously
exhi b- its excel | BRERf FOHRY £PAtqan &y amee e trar@adt; polivfaadonat e dgsdbance
and t her mal resistanceg.ﬁut al so has .high 2 October, 2003 11 stability in
mechani cal proper TPBROSHHEOPN SRAPEH SERG - ddc & SRFSE-TIc Mo tdd+i #F @F€ ol di ng
of the resin conpg-,sition_is yery . smgll. The foregoin nd ot her objects,
features and ad- %agéﬁt383¥°8F Pﬂétﬁgg§€ntﬁlﬁﬂﬂﬂ% LriYyB) omp; 8l om

the foll ow det aj | pti d d |.ai -t ' ti

W th the accompanstRILHGui1hY) BRPERAESRP RN OSPHe2 BANNGZSHge n { he
d | g, 1 h.show th |_atJ hi,p .bet t b
content ant the 1BSRETREGRELE TErgln @ C e ath RN « GRAS & GBI ons

separately produc i I 9.to0 12 and Canparative Examles .4 to 7 of
15 the present aprggfcégi)gﬁ,g (")Lg%tdhgly WiCE? TG ST AP i ¥he

Composi ¢ one. wher2rREufE! kegudye B MIERL Mantde HiHonrd EDERHh wi th
respect the presence of a rubbery polymer (c-3}, a
(meth)acrylate-containing, graft copolymer (D)} obtained
10 by copolymerizing an aromatic vinyl compound (d-1) and
an alkyl (meth}acrylate (d~2) in the presence of a rub-
bery butadiene polymer (d-3), and at least one organic
. phosphorus compound cligomer (E), not only simultane-
ously exhibits excellent flame retardancy, melt fluid-
15 ity and impact resistance, but also has high stability
' in mechanical properties. Further, the present inven-
tors found that the occurrence of mold deposit (MD)
during the molding of such a resin composition is very
small. The present invention has been completed, based
20 on these novel findings.
Accordingly, it is a primary object of the present
invention to provide a flame retardant polycarbonate

resin composition which not only simultaneously exhib-

- its excellent flame retardancy, melt fluidity, impact

_25 resistance and thermal resistance, but also has high




to the resin conpositions obtained in Exanples 9 20 through 12; represents
the MFR with respect to the .resin conpositions obtagned, i,n es 9
through 12; o represents the |zod inpact strength m?ﬂﬁﬁkggaggﬁﬂgé t he
resin conpositions obtained in Conparative Exanples 4 through 7; and O
represents the MFR with respect to 25 the rediln conpositions obtained in
Conpar ati ve Exanples 2 COctober, 2003 12 4 through 7; Fig. 2 is a TEM

phot om crograph etabhia itg§siih GBh&OsE41 o%wpéﬁtﬂsgl, | An&EXBAPHE1 AR rein
t he TEM phot o- m crograph has been taken by neans of a transmssion 5

el ectron m croscopeutteMce ¥ MNP uring end EMbDOOESNGEr PREAPEsOh EHRpELESI N
com position obtained in Conparative Exanple 2. DETAI LED DESCRI PTI OF THE
| NVENTI ON 10 | n eaeiaspaci vairy hangrpsent invention, there is provided a
flame retardant polycarbonate resin conposi- tion conprising: 50 to 98 parts
by wei ght of an aromathe Felntgoindaed ofifer d5jéecds| ordQtepesSaky Al ght
of a copolyner (B) com prising an aromatic vinyl nononmer unit (b-1) and a
vi- nyl c¥$ani de wentagesumit e Predeidt t OnBénPodh Swhy1l Ve gappateat £rom
cyani de-containing, graft copolynmer (C) obtained by copolynerizing an aro-
20 matic vinyl céhpoded losring ateit i Ve dyde syaiptiton capduadpended) clainhde
presence of a rubbery polynmer (c-3), 0.5 to 30 parts by weight of a

(nmet h) acryl at e- &ekeai disngongredtienpel yimethé Dicobmpanegtinpydrapbhyser -

BRIEF DESCRIPTION OF THE DRAWINGS

10 In the drawings:

Fig} 1l is a graph showing the relationship between
the rubber content and the Izod impact strength with
fespect to the resin compositions separately produced
in Examples 9 to 12 and Comparative Examples 4 to 7 of

15 the present application, together with the relationship
between the rubber content and the mélt flow rate (MFR)
with respect to the resin compositions, wherein, in Fig
1, B represents the Izod impact st;ength with respect
to the resin compositions obtained in Examples 9

20 through 12; @ represents the MFR with respect to the
resin compositions obtained in Examples 9 through 12:

0O represents the Izod impact strength with respect to
the resin compositions obtained in Comparative Examples
74 through 7; and O represents the MFR with respect to

25 the resin compositions obtained in Comparative Examples



I zing an aromatic vinyl conmpound (d-1) and an al kyl 25 (nmeth).acrylate (d-2)
in the presence of a rubbery buta 2 October, 2003 13 qien ol é (d-3),
and 0.1 to 30 parts by weight of at |east one organi conpound
oligomer (E), wherein the total anmount of tRe conponents (A), 5 (B), (O
and (D) is 100 parts by meight. For easy understandi ng of the present

I nvention, the egﬁgnt eatures and various embodi nents of the present

i nvention are enumerat eﬂom/ 10 1. A flane retardant pol ycarbonate resin

conposition conpri sSi 9 rts b ht of an aromatic pol ycar-
bonate (A), 0.1 to 45[1%ar?22 W\%Eaﬁ t‘é/f“ 91}‘?@? ¢B) then¥Feabn peeBi ng an
aromati c vinyl ani de npnoner unit .(b-2),
0.5 to 30 parts mel ?éib%§r %%B%%| rnﬁﬁerﬁ%ﬁth%o%EwaBPt?CD
obt ai ned by cop t|c V|nyI compound (c-1) and a vinyl
cyani de conpoung{¥%§k%§hg? Im t ee?) KER OB MEARFHBES § éB??%%%SFEQB) 0.5
to 30 parts by | cr alnlng graft copol yner (D)
5 @3é¥¥réﬂ ﬁ&éfgﬁég r&§¢&?V|ﬂ§

obt ai ned by copolyner- |2|ng an conpound (d-1) and an al kyl

(meth)acrylate (d-2) g bber uta- 25 di ene pol yner

(d-3), and r 2 Cct ober %831@?% o forhd r°g¥agh e wE0En PR
position obtained in Comparative Example 2.

DETAILED DESCRIPTION OF THE INVENTION

10 In one aspect of the present invention, there is
provided a flame retardant polycarbonate resin composi-
tion comprising:

50 to 98 parts by weight of an arcmatic polycar-
bonate (A),

15 0.1 to 49 parts by weight of a copolymer (B) com-
prising an aromatic vinyl monomer unit (b-1) and a vi-
nyl cyanide monomer unit (b-2),

0.5 to 30 parts by weight of a cyanide-containing,
graft copolymer (C) obtained by copolymerizing an aro-

20 matic vinyl compound (c-1) and a vinyl cyanide compound
(c-2) in the presence of a rubbery polymer (c-3),

0.5 to 30 parts by weight of a (meth)acrylate-
containing, graft copolymer (D) obtained by copolymer-
izing an aromatic vinyl compound (d-1) and an alkyl

25 {(meth)acrylate (d-2) in the presence of a rubbery buta-




0.1 to 30 parts by weight of at |east one organic phosphorus conpound
oligoner (E), wherein the total anmount of the conponggkégéékgegﬁﬁk% (O and
(D) is 100 parts by weight. 5 2. The polycarbonate r n
according to item1 above, wherein the organic phosphorus conpound

oligonmer (E) is selected fromthe group consihsgting of conpounds represented

by the follomﬁng formula: 10 15 wherein; Rc TH3 X represents --~ CH3 20
R~(O~ Pt-O-~ ---+-- O ff each of Ra, Rb, Rc and Rd independently
represents a CG Y)“bﬁ%ﬁgi :Ta‘b-re?)‘? dsents an integer of 1 to 5; and

h of j, Kk, and m i.ndependgnt rep- resents 0 or 1. 3. The
Sglcycgr bJon'at e resin cd r’rg 3‘& d@nP%éo%ﬁ%ﬁlcshtzaﬁt%hlze%év@pexgmg?m each
of Ra, Rb, Rc an for 2 Oct ob 2003 15 la (1) independently
represents a pheﬁ Eg ﬁE%NC%PP%&ﬂ 1ISLEIRMET Wi § nﬁ t he prOV|so that each of

the com pounds of fomlr%l(z%)t Gontal s E%Eodr?taSt e comﬁ/onents (a),

5 (B}, (C} and (D) is 100 parts by weight.

- For easy understanding of the present invention,
the essential features and various embodiments of the
present invention are enumerated below.

10 1. A flame retardant polycarbonate resin composition

comprising:

50 to 98 parts by weight of an aromatic polycar-
bonate (A),
0.1 to 49 parts by weight of a copolymer (B) com-
15 prising an aromatic vinyl monomer unit {b-1) and a vi-
nyl cyanide monomer unit (b-2),

0.5 to 30 parts by weight of a cyanide—containihg,
graft copolymer (C) obtained by éopolymerizing an aro-
matic vinyl compound (c-1) and a vinyl cyanide compound

20 {c-2) in the presence of a rubbery polymer (c-3),

-0.5 to 30 parts by weight of a (meth)acrylate-
containing, graft copolymer (D) obtained by copolymer-
izing an aromatic vinyl compound (d-1) and an alkyl
(meth}acrylate (d-2) in the presence of a rubbery buta-

25 diene polymer (4d-3), and



xylyl group. 5 4. The pol ycarbonate resin conposition
gggg?dﬁzg ?g I:g;toggeofyigeng I Po 3 above, 3herein t he conte f the
rubbery but adi ene polyner in the (meth)acrylate- con t er copol yrer
(D) is 65 to 95 % by weight, 10 and the meig?t ratio of the conponent (d-1)
to the com ponent (d-2) in the (neth)acryla é-containing, graft copol ymer
(D) is within the range of from80/20 to 5/95. 5. The polycarbonate resin
composi tion accordi ng%t-é tes5 3dhpagtts diy ivesightl db at dbmast; ovwereidgadite
aromati c pol ycarbonate (A) has a wei ght average nol ecul ar weight of from
15, 000 to 30, 000P ﬁ@ﬁpﬁyscaﬁmaﬂﬁﬂd(Q%igﬂmﬁm.m@]ght average nol ecul ar
meight of fr6n15b,000 to 180,000. 20 6. The pol ycarbonate resin conposition
according to any one¥BfTPiBmihe (@B lasmain tiw ditre tdummongoren(a ) ( E)
conprises a pluralijty of different organic phos- phorus conpound ol i goners,
wherein the wei ggb)avér%agé‘n% (R yrferiOhinast sidyr seeXaht of the plurality of
different .2 October, 2003 16 organi ¢ phosphorus conpound ol i goners (B) is
in the range of from1.0 to less than 1.2. 7. The pol ycarbonate conposition
according to any.,one of itens_1 to 6 above, wherein the conponent (E) has
an acidgvalue o?'lesgthBﬁ YCREPRBGL Tesimeommosidrionaecomting to
conposition accogqgﬁglt boitem abqve,lyherein ;helfonqgnent (B haiian
acid 10 val ue of 1€ss tfan 0.1 "NF4€3dy ghe organic phosphorus compoun

oligomer (E) is selected from the group consisting of

compounds represented by the following formula:

10 ? ? \
d
R*~(0);7P1+-0—%—0 (O)zR |
(1)
' Il
((!ka Q,
R R®
15 wherein:
3
X represents -{C:}—%—<i>—— :
CHs
each of R2, RP, RC ang Rrd independently
represents a Cg - Cyp aryl group;
20 - n represents an integer of 1 to 5: and
each of j, k, £ and m independently rep-
resents 0 or 1,
3. The polycarbonate resin composition according to

25 item 2 above, wherein each of R2, RP, RC and R4 in for-



9. The pol ycarbonate resin conposition according to any one of itens 1 to 8
above, which further conprises a tetrafluoroethylen§ Qoléggr.géﬁ The
present invention will now be described in de tail. L 3

pol ycarbonate (A) used in the flame retardant pol ycarbonate resin

conposition of the present 20 invention conpnisses recurring units each
I ndependently represented by the followwng formula (2): OAr--O- | (--~--

having 5 to 200 caron ot oameisrachily SenftarRts o BRERPL graiBsona &
include a phenykgng 10rgiup 2 tfﬂéf@ﬁ“g{%¢pgﬁ Ebéggﬁgékﬁﬁﬁﬁ group and a

pyridyl ene group, which are unsubstitu t P™reast one
substituent as dgoundd ked RSHAYY i5§%$5%% 0 presented by the
following formula (3) : -Ar | -\’égyg)- gmﬂérggﬁggagﬂeo? ﬁPYPand Ar 2

i ndependently r HRELHNY HY A EH a pheny- |l ene group, a
napht hyl ene group, a bi pheny-- Ienqug%ugﬂd?fgﬁggﬁﬁaylene group, which is 15

unsubstit® ed or substituted with at | east one substituent as descri bed
bel ow, and Y represents an unsubstituted or substituted

4. The polycarbonate resin composition according to
any one of items 1 to 3 above, wherein the content of
the rubbery butadiene polymer in the (meth)acrylate-
containing, graft copolymer (D) is 65 to 95 % by weight,
10 - and the weight ratio of the component {(d-1) to the com-
ponent (d-2) in the (meth)acrylate-containing, graft

copolymer (D) is within the range of from 80/20 to 5/95.

5. The polycarbonate resin coﬁposition accordinglto
.15 _ any one of items 1 to 4 above, wherein the aromatic
. pblycarbonate (A) has a weight average molecular weight
of from 15,000 to 30,000, and the copolymer (B) has a

weight average molecular weight of from 50,000 to
180, 000.

20
6. The polycarbonate resin composition according to
any one of items 1 to 5 above, wherein the component
(E) comprises a plurality of different organic phos-
phorus compound oligomers, wherein the weight average

25 polymerization degree (N) of the plurality of different



al kyl ene group represented by any one of the following fornmulae (4): 20 Rl
RLRE CG -GG and R R RA\~f RS ~C (X) k (4) 2 ereipn.each of Ri,
R2, R3 and R4 indepen 2 Cctober, 2003 18 dently repggggggﬁgﬁiggggogen atom
a lower alkyl group having 1 to 6 carbon atons, a cycloal kyl group having
5 to 10 carbon atonms, an aryl group havingl8 to 30 carbon atons or 5 an
aral kyl group having 7 to 31 carbon atonms, which may be substituted with a
hal ogen at om oPT@ANdIck phy sphmmu s asontbund G IS BON B -1 OB ¥4 €Pr esent s
an integer of from3 to 11; _each X represents a carbon atom and has R5 10
and R6 bonded tKér&eoofedaionRy .ihdeperentihan repz esents a hydrogen atom a
| ower al kyl group having 1 to 6 carbon atons or an aryl group having 6 to
30 carbon atonms, and each R6 independently represents a hydrogen atom 15.
a lower al kyl group having 1 to 6 carbon atons or an aryl group having 6 to
30 carbon at omé: andh@hBedyieasiomadfe RomMRE 1 tAdn Rbcdi™ ik iy ie

substituged with_a_ hal ogen atom and/or an al koxy group having 1 to 10
car bon of items™ 1 to 6 above, wherein the component (E) has an

acid_value of less than 1 mg KOH/g.

8. The polycarbonate resin composition according to
item 7.above, wherein the component (E) has an acid

10 value of less than 0.1 mg KOH/g.

9. The polycarbonate resin composition according to

any one of items 1 to 8 above, which further comprises

a tetrafluorocethylene polymer.

15
| The_present invention will now be described in de-
tail.
The aromatic polycarbonate (A) used in the flame
retardant polycarbonate resin composition of the present
20 invention comprises recurring units each independently

represented by the following formula (2):

—-—(—o—Ar_o——ﬁ-—}-— (2)
0

25 wherein Ar represents a divalent aromatic




20 atons. The aromatic pol ycarbonate used in the present in- vention may
contain, as a conononer unit, a divalent aromatic groHE rggreiéﬂéed by the
following formula (5). 25 -Art -Z -Ar2 - (5) 2 Ccto ct erein Arl
and Art are as defined in fornula (3) above; and Z represents a single
bond, or a divalent group, such as -0-, -COM7-S-, 5 -S02-, -C02-, or
-CON(R1)-, wherein RI is as defined in fornula (4) above. Specific exanples

of dival ent aromatic wraps haepi@sented20y Aarsbnf Q88HE2 (2) and formul a
(5) usable in the present invention include groups respéctively 10

represented by the fcﬂExnmpmpécwfndﬁﬁaléﬁt(EQométEEQ 2olRE) A //”
~CHz~ ~CH~ CH3 (R7)m (RB)a (R )~ (RB}a | %ngmﬁiﬁcguh o
20 25 ( IR )m (RBherRgne ¢RB}p, a naphthylene group, a biphenylene
group and a pyridylene group, which are unsubstituted
5 or substituted with at least one substltuent as de-

scribed below, and include a group represented by the

following formula (3):

—Arl—y_ar2_ (3)
10
wherein each of Arl and Ar2? independently
represents an arylene group, such as a pheny-
lene group, a naphthylene group, a bipheny-
lene group or a pyridylene group, which is
15 unsubstituted or substituted with at least
‘one substituent as described beloﬁ, and Y
represents an unsubstituted or substituted
| alkylene group represented by any one of the

following formulae (4):
20

(4)

9]
1
A —x

o

o)

(2"

0

o]

o
-~

25 wherein each of Rl, R2, R3 and R4 indepen-



D, 11 2
(R7)m L1 (RB
-()-s | (R

2003 21 5 (R7).

10

15

20

25

2003 20 5 10 UP3 ¢ coxc (R 7). (R8)IL (Rm(R )a CF3

CC22 (Re), (R7). (R8), | 15 20 % g@) 6 ) m { R~) ~
(R8)n{R)m{Rg)nI SOI I 0 {R7)m (RN)
(Re}~ (R7). O (R$}n CONH I 001-CO and

t ober,

18

dently represents a hydrogen atom, a lower
alkyl group having 1 to 6 carbon atoms, a
cycloalkyl group having 5 to 10 carbon atoms,
an aryl group having 6 to 30 carbon atoms or
an aralkyl group having 7 to 31 carbon atoms,
which may be substituted with a halocgen atom
Oor an alkoxy group having 1 to 10 carbon at-
oms; k represents an integer of from 3 to 11;
each X represents a carbon atom and has RS
and R® bonded thereto; each R5 independently
represents a hydrogen atom, a lower alkyl
group having 1 to 6 carbon atoms or an aryl
group having 6 to 30 carbon atoms, and each
R® independently represénté a hydrogen atom,
a lower alkyl group having 1 to 6 carbon
atoms or én aryl group having 6 to 30 carbon
atoms; and wherein each of R, R2, R3, R4, RS
and R6 may be substituted with a halogen atom
and/or an alkoxy group having 1 to 10 carbon

atoms.

The aromatic polycarbonate used in the present in-

~vention may contain, as a comonomer unit, a divalent

aromatic group represented by the following formula

—Arl -7 _ar2 _ (5)




Rt 8CH3 ~R)n 0 I CI O | 4Gi (R7). CH(Rs}" Il (I 3COIl CH3 CH3 10
wherein each of R7 and R8 i ndependently represents_a hédrogen om a

hal ogen atom an al kyl group having 1 to 10 carbo ber koxy group
having 1 to 10 carbon atons, a cycloal kyl group having 5 to 10 carbon at 15
ons, or an aryl group having 6 to 30 carbonigatons; each of mand n

I ndependently repre- sents an integer of from1l to 4, with the proviso that
when m'ls an integer of from2 to 4, the R7's are the sanme or different,
and 20 when n is an integer of from2 to 4, the R8's are the sane or

different. A preferr j0f al,ent aro oups is a group
represented by the foﬂfﬁ‘)é‘élL ﬁﬂ%aiﬁg) ngﬁéﬁn%§06® formpdac (| 1---
(6) I CH3

(3) above; and Z represents a single bond, or
a divalent group, such as -0-, -CO-, -S-,
5 -S03-, -CO2-, or -CON(Rl)-, wherein Rl is as
defined in formula (4) above.
Specific examples of divalent aromatic groups
represented by Ar of formula (2) and formula (3) usable
in the present invention include groups respectively

10 represented by the following formulae:

R (W)m (Ra h

B O -

15

y | o

25




It is especially preferred that the polycarbonate con- 5 tai 85 nole % or
nore, based on all of the nononer units in the polycarbopate, ﬁ) ecurring
units each having an Ar represented by the above f&iﬁ&iﬁk&%a-éﬂé

pol ycarbonate used in the present invention. nmay contain, as a comononer
unit, a tri- or nore valent 10 aromatic grogp having 6 to 300 carbon atons.
Wth respect to the nolecular structures of the termnal groups of the

pol ycarbonate, there is no par- ticular |imtation. The term nal groups of
the poly- carbonate nmay be at | east one menber selected fromthe 15 group

consisting of a phenolic grYyp, an @myl carbonatelpgroup an al kyl
carbonate group. A term nal aryﬂ% cqrbonate group §i's repre ted by the
following formula (7): 6%; O (7) wh n Ara resents a ‘
nonoval ent aromatic gro VI 0 car Q“ﬁ6%§§%n-25 t he
aromatic ring of Ara na un uted 2 Cctob 200 5 10 15 20 or

substituted. Specific exanples ternlnal aryl car éﬁoups i ncl ude
groups respectively represented by the follow ng tgrmul Sﬁ
3

R’)m (R“)n (R’ : ®",

OO~ Do

10

(R"’ m (R“), (R’ m (R“)..
15

(R.,)m ®RY, ( Nen (Rﬂ)
20 (R’ m R, (R’)m 8)..

O Ot




-0-C0-0 -0-CGCO OCHB3CH3 -0-COI OCHBCH3 -0---1-20--0-1i CCH2-
G-CH3 0O CH3 CH3 -0-C0 I OCH3 - 0---C-0 -lhéhﬂéﬁfgg."f f A

term nal al kyl carbonate group is represented by t CLa 2™ or nul a (8)
: 2 Cctober, 2003 24 0- 1 1-0-R9 (8) O wherein RI represents a straight
chain or 5 branched al kyl group having 1 tp120 carbon atons. Specific

exanpl es of term nal al kyl carbonate groups include groups respectively:
represented by the .

(R’ o (R“)n | (R’ s o (R“)n

G- . ~O-ED- =

(Rm. c, ® ’)m (R“)n

{}O@Q

CH;

10 wherein each of R7 and R® independently
—~-—represents a hydrogen atom, ‘a ‘halogen atom,

an alkyl group having 1 to 10 carbon atoms,
an alkoxy group having 1 to 10 carbon atoms,
a cycloalkyl group having 5 to 10 carbon at-

15 . oms, or an aryl group having 6 to 30 carboﬂ
atoms; each of m and n independently repre-
sents an integer of from 1 to 4, with the
proviso that when m is an integer of from 2
to 4, the R7's are the same or different, and

20 when n is an integer of from 2 to 4, the R8's
are the same or different.

A preferred example of divalent aromatic groups is

a group represented by the following formula (6):




following fornulae: 10 -OCGOC8HL7 , -O-CG-0OC12H25 and 11 11 OO
-OCG0-C18H37 11 0 15 Anpbng these term nal groups, EFfe%red I na

groups are a phenolic group, a phenyl carbonate groé%———%%{#+*gﬁgglphenyl
carbonate group and a p-cunyl phenyl carbonate group. 20 Wth respect to the
ratio of the term nal phenolic groups to th& other term nal groups, there
IS no par- ticular limtation. However, fromthe viewoint of im proving
melt fluidity, it is preferred that the a gft of the term nal phenolic
groups is 20 % or nore, nore 25 advantageo 3y from20 to 80 % based on the
nunber of 2 Cctober, 2003 25 all erm When t he unt of the
termnal phenolic groups is nore th nmelt stabilfrty of the
aromatic pol ycarbonate tends to slightly dgficrease 5 As net hods for

determ ning the amount of the ter- mnal phenol ic groups, there are

general |y known It 1&t&9fetdshnl NBBe@HNBeEEEEQQ)th% i N3G ot i@ um
(titanium nethod) and a net hod §S|ng W or IR (W neg%ﬂ?%§fﬁ% c&Jﬁod). 10

Wth respiect to tdin a8 SMmabie pobycmbbenablse®d) on all of the monomer

units in the polycarbonate, of recurring units each
having an Ar represented by the above formula {6).

The polycarbonate used in the present invention .

may contain, as a comonomer unit, a tri- 6r more valent
10 aromatic group having 6 toc 300 carbon atoms.

With réspect to the molecular structures of the
terminal groups of the polycarbonate, there is no par-
ticular limitation. The ferminal groups of the poly-
carbonate may be at least one member selected from the

15 group consisting of a phenolic group, an aryl carbonate
group and an alkyl carbonate group. A terminal aryl

carbonate group is represented by the following formula

{7):

20 . —0—C—0—ar3 (7)

wherein Ar3 represents a monovalent aromatic

group having 6 to 30 carbon atoms, wherein

25 the aromatic ring of Ar3 may be unsubstituted




used in the present invention, it is generally preferred that the weight
average nol ecul ar weight (My of the aromatic polycarbonate i éon15,000
to 50,000, nore preferably from 10,000 to 40, 000, é£5&5§§5¥%ﬁ¥i—15 erably
from 15,000 to 30,000, and nost preferably from 18,000 to 25,000. Wen the
Mv of the aromatic polycar- bonate is |ess tdmn 5,000, the inpact resistance
of the resin conposition tends to be unsatisfactory, and when the Mwv of

t he pol ycarbonate is Q@f¥ 800 the 20 nmelt fluidity of the resin
conposition tends to e un-- sa actory In the present invention, the

wei ght average no- |egul a of the carbonate is measured by
gel perneation chron§§ gﬁh %f¥E§EM%d8F FﬁEm ioﬁFﬁ& $8TBBRALLI ons. A
calibration cury, with re 2 Octo 003 26 spect.  to standard
nonodi sper se poI%ié€?%n%§éfuaﬁggﬁouBﬁl§§F§P82§V6eV E6PLRAeRAgd by the

t et rahydr of uran e obtained calibration curve is nodified by
a calcu- lation %EH?Eﬁ?%% fo 8&?%9 formula: 5 MpoC = 0.3591 MP81. 0388
wherein MpC represents the nol ecul ar weight of a polycarbonate and MpS
represents the nolecular weight of a polystyrene, thereby obt afHang a
modi fied calibrati or-ove £orQ pol ycar bogat e @M@_’L é}veggﬂg

mol ecul ar wei ght of a pollycarbonate is neasured b GPC uskHAQg t ai'ned
nmodi fied calibration curv& The pol ycarbonate (A) mxed in the pcgsent i nven-
tion can be produced by a conventional nethod. Exam

| ?m
—o—?—oﬂ}—cﬁa '—oﬁf—o{ja
10 o
' 0 CH, 0] '
-
—0—Cc—0—<)— ?*‘Cﬂé__ C—CH,
O CH, CH;,
15
—o—g—o-O—{{ ™

20 .—O_C_O%S o
TS

A terminal alkyl carbonate group is represented by

the following formula (8):




.15 pies of conventional nethods include an interfacial polynerization

process (e.g., phosgene process) in which an arongéié guhédaigéaconpound
and a carbonate precursor (e.g., phosgene) are re e other in
the presence of an aqueous sodi um hydroxi de sol ution 20 and net hyl ene
chloride as a solvent; a transesterifica- tihQn process (nelt process) in
whi ch an aromatic di hy- droxy conmpound and a carbonic diester (e.g., a

di phenyl carbonate) are reacted with each other; a solid state

pol ymeri zati on process in whit®aCcaPbodat e prepol yner 25 olfdi ned by the
phosgene process or by the nelt pMocess 2 COctober, 2003 27 is crystallized
and subjected to a solid state poF@n} eri zati on (Unexam ned Japanese Patent
Application Laid- Open Specification No. 1-158033 (corresponding to U S

Pat ent No. 4,948,871)); a method disclosed in Unexam5 fined Japanese Patent

Application Laid-Open.Specifiga- tion No. 1-271426; and a, met hod di scl osed
in Unexam ned Japanés ?%HbﬁﬁﬁAEQFQ§ﬁ?Eﬁ TP HEBPIRt PRRIRI @Bti on No.

3-68627 correspondi Raj-€ 4,377 a | ycar bonat e
resin prgf erably usegg:lainn%thf%edsafd&%o% giredr#pilﬁ%%%??o%,%?hﬁec%gﬁoﬁe mentioned a

pol ycarbon ate resin grfpduced froma divalent phenol (aromatic di- hydroxy
conpound) and a carbonic diester by a trans- esterification process. Such a

pol ycarbonat e resin afse d4aALEQMN] Ve £ A %@fmﬁﬁ@%k?ﬁ%% LdrBongRLor | ne

atons. 15 In the present invention, as conponent

di fferent. pol ycayraiial esmdiyddGridd €1 eEpstt ¥6e1{Ures-ra8eht Ol BY eRul ar

wei ghts can be used in conbi na-
following formulae:

10
—0—C—0—CgHj7 , —0—C—0—CjsHsyg and
: ;
—0—C—0—C1gH37
!
15
Among these terminal groups, preferred terminal
groups are a phenolic group, a phenyl carbonate group,
a p-t-butylphenyl carbonate group and a p-cumylphenyl
carbonate group.
20 With respect to the ratio of the terminal phenolic

groups to the other terminal groups, there is no par-
ticular limitation. However, from the viewpoint of im-
proving melt fluidity, it is preferred that the amount
of the terminal phenolic groups is 20 % or more, more

25 advantageously from 20 to 80 %, based on the number of




tion. In the flame retardant polycarbonate resin conpo- 20 sition of the
present invention, the anmount of the com ponent (A),i arts by

wei ght, preferably 60 to 95 parts by weight, nore %@%Mto 90 parts
by weight, relative to 100 parts by weight of the total anount of the
conponents (A), (B), (C and (D). Wen 25 the amount of conmponent (A) is

| ess than 50 parts by 2 QOctober, 2003 28 wei ght, both of the thernal
resistance and &lanterastiasd damoypsaf Whenr €eBenNafOBeSolti @heb@CRRNBRal
unsatisfactory. On the other hand, when the anobunt of conponent (A) is

nore than 98 paPhenb}iveiggiomps hiss medde fohandigoy sof e e Itesd thionmesi tion
becones unsati sfactory. The copolyner (B) of the resin conposition of the
present inventi®8f &beparseatde grdyatdrbonatd tenmdE®io shight(ly Qe-and a

vi nyl cyani de nmononer unit (b-2). The conponent (B) is used for the purpose
of inproving th€redsaelt fluidity of the resin conposition. Exanples of
aromati c _vinyl nononers which can be wused for formng the aromatic vinyl
nononer 8nit (b-1) Apnmehodspdlopree teBmindniguddes tagrcame, of rstehWest-yr ene,
par a- net hyl styrene, vinyl.xylene, para-tert-butylstyrene, 15 ethylstyrene
and vi nyl napht hBiBAé. Phkasdisogsommds ddereh@nes apbrienti Miydualdwn ar i n

conmbi nation. Anpbng. these aromatic vinyl nononers, preferred nononers are
styrene and a-“I‘fﬁghw}spﬁﬂéﬁe.N@(éﬁwPe@eﬁﬁlQﬁinorﬁemmd:hl-‘tfiam bl tusgEgny or
formng 20 the i@ | .cyani de mpnoner unit (b-2) include acrylo- nitrile and
met hacryl oni tri fﬁi zf‘ﬂéél Bghbadidendy e gethod using UV or IR (UV meth-

0d or IR method).

10 With respect to the aromatic polycarbonate (A)
used in the present invention, it is generally
preferred that the weight average molecular weight (Mw)
of the aromatic polycarbonate is from 5,000 to 50,000,
more preferably from-10,000 to 40,000, even more pref-

15 erably from 15,000 to 30,000, and most preferably from
18,000 to 25,000. When the Mw of the aromatic polycar-
bonate is less than 5,000, the impact resistance of the
resin composition tends to be unsatisfactory, and when
the Mw of the polycarbonate is more than 50,000, the

20 melt fluidity of the resin composition tends to be un-
satisfactory.

In the present invention, the weight average mo-
lecular weight (Mw) of the polycarbonate is measured by

gel permeation chromatography {(GPC) under the following

25 conditions. A calibration curve is obtained with re-




used individually or in conmbination. The wei ght average nol ecul ar wei ght of
the copoly- nmer (B) is generally from 30, 000 to‘3005080ilgreﬁféggly 25 from
80, 000 to 200,000, nore preferably from 100,000 to - 3 29

180, 000, nost preferably from 120,000 to 150,000. There is no particular

limtation with respect to the ratio of the2fononmer unit (b-1) to the
nmononmer unit (b-2), nanely the (b-1)/(b-2) ratio. It is preferred 5 that

the aromatic vi gyl I ' s é%HB B) is from
95 to 50 % by me?gﬁ?og%g%ttﬁgwaéﬁlqu%%am d%fgn%%or%é%f%{?%ﬁg%én%ent of

t he conpo- nent poB)dl I t 0 | ' e. pref hat

t he nononer unit (b-slt)%ﬁgg%[neg@r{tl %‘Orltqzlﬁ%ﬁ bgl%d\?o&n%%h%%n%%% ?go% géi‘?%l%’s %
by weight and thte EIeTRed! a1 1HA)i &P e0£ste fﬂem@:g;&?g §Baisulrom 8

to 35 % by weight. In addition, as long as the exc cts o t he

~ present inventi qatdiod b aGhe tmﬁgmp%efgnﬁ@m 15 may conprise other

nononmers whi ch are copol yneri zable with the above-nenti oned conponents (b-1)
and (b-2p. Exanples of #ych-mon@mrisMpptiesks al kyl (meth)acrylates, such
as methyl (nmeth)acrylate, ethyl (nmeth)acrylate, propyl' (neth)acrylate,
butyl neth(acryl at e) whgretiny Mp20 repeidseatrsy [taiee mod-eeidldhaxed gliet hacryl at e

(among these alkyl (nmeth)acrylates, butyl nethacrylate is pre- ferred);

- (nmeth)acrylic acids, ofuehped yaempidnataciahdMbg mephecearitisc tdod d;

a, p-unsaturated carboxylic acids, such as naleic anhydride; maleimde

conpounds, such as 25ocBlechdayl welight def aN-podtystiyedres ;i de and N-cycl ohexyl
thereby obtaining a modified calibration curve for a

10 polycarbonate. The weight average molecular weight of
a polycarbonate is measured by GPC using the obtained
modified calibration curve.

The polycarbonate (A) used in the present inven-
tion can be produced by a conventional.method. Exam-

15 ples of conventional methods include an interfacial
polymerization process (e.g., phosgene process) in
which an aromatic dihydroxy compound and a carbonate
precursor (e.g., phosgene) are reacted with each other
in the presence of an aquecus sodium hydroxide solution

20 and methylene chloride as a solvent; a transesterifica-
tion process (melt process) in which an aromatic dihy-
droxy compound and a carbonic diester (e.g., a diphényl
carbonate) are reacted with each other; a solid state

polymerization process in which a carbonate prepolymer

25 obtained by the phosgene process or by the melt process




2 Cctober, 2003 30 mal ei m de; and gl ycidyl group-containing nononers, such
as glycidyl nethacrylate. These nononmers can be use I ndi vid or in
conbi nati on. Preferred exanples of conponent (B) ing¥9@$9h9§%g§béy
rene-acrylonitrile copolyner resin (SAN) and a butyl

acrylate-acrylonitrile-styrene copolynmer resgfp (BAAS). Anpong these resins,
a BAAS can be advant ageously used for inproving the nelt fluidity of the

[ -t ' f d that th AAS t.ai butyl 10
acrylate monomer oGk SARAREEE PP RIDIES I Abp Ahighe LA BRI ne
i ght of the B ' . t Wt . b . pl d
convent onal pol ywse The ol CheARie 26, (RRRRESE Hefapt ARplERdaer kAo,
| uti I ' LAR 4 d ' I i zati t hod and
an"omul - 51 0n boTbeRr PRaE S RE ROy 1Y AR SRR, | RSO e Sor oot

invention, the s2ppRPeRbL.(B) 4 i.n_an _gaount..of fromQ.1 10 49 parts
by wei ght, preferably f§§n11'?3%3é%g§9fsab@é%?%ﬂ;%iﬁfl° i¥ﬁéﬁﬁ?ﬁﬂry from

3 to 20 ts b ' : ' S D i ght of, th t al
amount of - e conpenaaPanpRy” PpkEnts apbd R ybn fltil-Hhordlapold 1867 1

component (B) i stieasnbhan-734885! sy Wehllihog IBJIRIded i Gl of Lhe

resin conposition becones un 25 satis ry. € ot

amount of 2 Cct apepan2883patehite 9&&%@%ﬁbn(§kﬁ Qﬁﬁﬁg;%ﬁ%df?ﬂﬁ%é@%ﬂ“ﬁdqht’
the heat resistance and flane retardancy of the resin conposi -
3-68627 (corresponding to U.S. Patent No. 5,204,377).
As a polycdrbonate resin preferably used in the
10 Present invention, there can be mentioned a polycarbon-
ate resin produced from a divalent pPhenol {aromatic di-
hydroxy compound) aﬁd a carbonic diester by a trans-
esterification process. Such a polycarbonate resin ad-
vantageously contains substantially no chlorine atoms.
15 | In the present invention, as component (A), two or
more different polycarbonates having different struc-
tures and/or molecular wéights can be used in combina-
tion.
In the flame retardant polycarbonate resin compo-
20 sition of the present invention, the amount of the com-
ponent (A) is 50 to 98 pérts bj weight, preferably 60
to 95 parts by weight, more prefefably 70 to 90 parts
by weight, relative to 100 parts by weight of the total
amount of the components (A}, (B), (C) and (D). When

25 the amount of component (A) is less than 50 parts by




tion becone unsatisfactory. In the present invention, two or nore different
copol yners having different structures and/ or nol ecyl ar BMH can be used
i n conmbi nati on as the conponent (B). The component ¥¥§§$ﬁ—$&¢£§§§in
conposition of the present invention is a ¢ iﬁide-containing, graft co-

pol ynmer which is obtained by copolynerizindy n aromatic 10 vinyl conpound
(c-1) and a vinyl cyanide conpound (c-2) in the presence of a rubbery

pol yner (c-3). ¥Right., bebhuefcthenyhecoaporesittanteannd fd amienyetayani de
conpound (c-2), .the sanme aromatic vinyl conpounds and vinyl cyanide
conpounds as us®dFBropr blacraginheonpmsis ivonberofB) unaa ths fxsddry.
respectively. Wth respect to the rubbery polynmer used as the conponent
(c-3), it is pr@fefP@dother hapedsukbeny theopmewnthed sogipesenty A9 tison
tenperature of 0 C or. lower, nore preferably -10 *C or | ower, nopst
preferably 20 M2%e EhgR PBWBRTrtspby Wed obtanthes mefltr fdvedi gyolofmehe used
as the %onponent £C-3% i ncl ude di ene rubbers, such as poly- butadiene, a

st yr ene-but adi eh®STBpEPYREFLtaANaBrgrBe sy UnSIAtd sFacidicane copol yner; acrylic
rubbers, such as 25 pol y(butyl acrylate); polyisoprene; polychloroprene; 2
Cct ober, 2003 32 et hyfen QB?xﬁ?PEn BﬂuBﬁeﬁBP EeRjnerempespyione ofi éhe
ternary copolyq8£eéggper3' bl ock copol yners, such as a styrene-butadi ene

bl ock - copol ymerPana- &° stHYBRELIOPsGRMBRESEEoaR B5ABRFHEr ViaFd MAMOBEEnat i on

products of 5 the:abpyes Loned.polyners.. Anong these pal yners, referred
are polybutadiéﬁgféa?§t§?§%ébbﬂtg&ﬁghecggplde motlomez” unit (b-2¥. The

. component (B) is used for the purpose of improving the
1¢ melt fluidity of the resin composition.
Examples of aromatic vinyl monomers which can be
used for forming the aromatic vinyl monomer unit (b-1)
in the copolymer (B) include styrene, a-methylstyrene,
para-methylstyrene, vinylxylene, para-tert-butylstyrene,
15 ethylstyrene and vinylnaphthalehe. These compounds can
be used individually or in combination. Among these
aromatic vinyl monomers, preferred monomers are styrene
and co-methylstyrene.
Examples of monomers which can be used for forming
20 the vinyl cyanide monomer unit (b-2) include acrylo-
nitrile and methacrylonitrile. These compounds can be
used individually or in combination.
The weight average molecular weight of the copoly-
mer (B) is generally from 30,000 to 300,000, preferably

25 from 80,000 to 200,000, more preferably from 100,000 to




pol ymer rubber, an acrylonitrile-butadi ene copol yner rubber and pol y(butyl
acrylate). The cyani de-containing, graft copolyner n b o pr oduced
by graft polynerizing aromatic vinyl conpound (c-f#giﬁéﬂyﬂﬁgiiiganide

conpound (c-2) onto the above- nentioned rubbery polynmer (c-3). If desired,

one or nore conpounds sel ected fromthe gré® consisting of (meth)acrylic
acids, such as acrylic acid and neth 15 acrylic acid; alkyl (neth)acrylates,

such as nethyl 1@®st0fbcmdst pretdyablyethdacLybabeo 860050, 000.
(meth)acrylate, butyl meth(acrylate), 2-ethyl (meth)acrylate and

2-ethyl hexyl net hacr Jiheteg 35 frio pesctticwled TanDOayios wLtlSre SP&Ht aso
mal efi ¢ anhydride; 20 nal ei m de conpounds, such as N phenyl nal ei m de, N

_nethylnaleinidetéﬁdnmﬁiRﬂQﬁuﬁgﬂrmﬂnﬁm&ﬁeunﬂﬁd(gLy¢iﬂalthgrﬁ@ﬁoﬁ@ﬁt@ﬁﬂ{ng
nononers, such as glycidyl nmethacryl- ate, can also be graft polynerized
onto the rubber }Podlymdranel B)thehb cbhpbimed) f&rican Ite ipy qevcmektng a 25
graft polynerization, for exanple by enploying an emul 2 Cctober, 2003 33
si on pol yneri zath&¥ fdihGEomatie kvinyy monemeronni et beoll) @ostepenss on

pol ynmeri zation net hod, a bul k- suspension polynerization nethod and a

sol ution pol ym t&S SAmMRanadk HoW. Iemofrom hes et oebhotishy ame byt sand the

pol yneri zati on thgg is especially preferred. In the cyani de-containing,

graft copolynervgeﬁ, Qﬁﬂ?%é%nqﬂﬂoqﬁrt*ﬁ@?ub%e?% pohbent ¢£-Bheisompmeral |y

in the range of _fr méq t,0 g%%b wei ght, preferably from30 to 82 % by
wei ght, nore. pP«?Pg:ra{ k5 %‘ét/otQLO"g%O’é@PlﬁyW%ﬂlght. Ithdi$ thereanount of

t he rubber ol ¥ |

o y P %@%ferred that the monomer unit (b-1) content of the

10 component (B) is from 92 to 65 % by weight and the
monomer unit (b-2) content of the compound {B) is from
8 to 35 % by weight.

In addition, as long as the excellent effects of
the present invention are obtained, the component (B)

15 may comprise other monomers which are ceopolymerizable
with the above-mentioned components (b-1) and (b-2).
Examples of such monomers include alkyl {meth})acrylates,
such as methyl (meth)acrylate, ethyl (meth)acrylate,
propyl (meth)acrylate, butyl meth(acrylate), 2-ethyl

20 (meth)acrylate, 2-ethylhexyl methacrylate (among these
alkyl (meth)acrylates, butyl methacrylate is pre-

ferred}: (meth)acrylic acids, such as acrylic acid and

methacrylic acid: a,f-unsaturated carboxylic acids,

such as maleic anhydride; maleimide compounds, such as

25 N-phenylmaleimide, N-methylmaleimide and N-cyclohexyl-




(c-3) is less than 10 % by weight, the inprovenent in inpact resistance of
the resin conposition tends to be |owered. On the other_han en the
amount of the rubbery polymer (c-3) exceeds 85 %Mdis 15
persibility of the conponent (C) in the resiyg conposi- tion tends to becone

unsatisfactory. Wien a butadiene polymer is used as the rubbery polymer

(c-3), it is preferred that e but adi ene pol yner has a butadi ene content
of 50 % by wei ghft i mﬂ,&e aﬂdq'ﬂ?ér('el grﬂf?ﬁ?ﬁ‘b‘lﬂ%@’ﬁ?%‘ﬂ%@?%% tfdtespect

to the weight t| of. the c one o the conpo- nent (c-2), nanely
the (c--1)/(c- Zfl% 5?9’81 Hﬁ“{e(rgfgpa(ccrynlf)é %)hers&t TONOMENS < ha ddedependi ng
on the utility 191 Eﬁt resin Qﬁr;goosrt‘ron In general, the (c 25

1)/ (c-2) ratio is i e"o‘r“f“r AR o 60/ 40, 2 October, 2003 34

preferably from85/1 65/ ref rably from,6 80/20 to 70/30. The
most preferred cyani gg %8 %E Fér %W B) it L% t he

present ignventi r.t,i ate raft co mey_ obt ai ned by enul si on
pol ym er5| zat i o%gn al%ﬁa'r %fié;rrriei(? t"f“%?of%e]f)a‘%) %h é‘:’(%N r%‘?‘? l%/‘)"HE)‘I'Jyrrer has
an average part Leh& to 1. 5 rmre er from
0.15to0 0.8 m evﬁ r?%?‘étc%rrye eraclrﬁoirgefr rﬁjfﬁréet%o ?1{]"‘ 5)

preferably 10 f pg v e cle - er of
the graft copol ynempg %ﬁe%s%%aﬁmo' 1" un, %]hce"jﬂl1 erréea%a% ‘%‘Eeés ?‘%{h Lbﬁe

resin conpositi @art ePtHAME tﬂé)\ll\ﬁ‘é‘fp f eo@Vﬁr@g]feeQﬂrté&Jnleosdl_arret er
of the graft copolyner exceéeds 1.5 e appearance an

tion. It is preferred that the BAAS contains a butyl
10 acrylate monomer in an amount of from 2 to 20 % by
weight, based on the weight of the BAAS.
For producing the component (B), there can be em-
ployed conventional polymerization methods, such as a
bulk polymerization method, a solution polymerization
15 method, a suspension polymerization method and'an.emul-
sion polymerization method.
In the resin coﬁposition of the present invention,
the component (B) is used in an amount of from 0.1 to
49 parts by weight, preferably from 1 to 30 parts by |
20 weight, more preferably from 3 to 20 parts by welght,
| relative to 100 parts by weight of thertotal amount of
the components (A), (B}, (C) and (D). When the amount
| of the component (B) is less than 0.1 part by weight,

the melt fluidii:y of the resin composition becomes un-

25 satisfactory. On the other hand, when the amount of




15 ultimate shaped article obtained fromthe resin conpo sition tends to

becone poor. Specific exanpl es of cyanide-containing graft cg-(ﬁglyners (O
which are preferably used in the present inventio
acrylonitrile-butadi ene-styrene 20 copol yneg, (ABS), .an

acrylonitril e-ethyl ene-propyl ene- styrene copol yner (AES), an
acrylonitrile-chlorinated ol yet hyl ene-styrene copol yner (ACS) and an
acryloni - trile=2%r§PrEOBFR ti(é)pﬁl’fﬁ?&dssﬁ@r @RT teo it wedightAAShe [heathe
resin conpositiggsff the present invention, 25 the above-nentioned

cyani de- cont ai it i grabtecaps ;h'é"F'? retaresacy 03185 nes ive apmbsis t he
conmponent (C) c oﬁgpused indiv%&ggl- |y or in conbination of two or nore
different co- potynelS°RRGi HSHtEFEAGHONarti cl e di ameters and/ or
structures. 5 In the eﬁhn coggosition of .the present invention, the
conponent (C) is used i N SnPARSERE dRVERSHOD..5 tWe oFp Mmexer Slififeweinght |
preferably fro arts.b vei ght, nore preferably from3 to 15 parts
by wei gﬁ%, re{%a%?égyrﬁ%rgoéagé sd\ég%fg@éle&ﬁt sgruatanes Andyasumolsicul@n he
conponents (A, Q..and (D). ;Wen the ampynt of the conponent (C) is
l ess than 0.5 6%%%%%§ém%?ghg? u%ﬁg 3HpF8W§ﬂ§g&3q? @ﬁp&@F|QQﬂﬂﬂﬂﬁm6e(%ﬂ-the

final. resin conpo o) ati.sfactory.., Wien the anount_ of the
conmponent (C) isnﬁnfgﬁ%hgﬁﬁggﬂggitgaﬁygﬁeFéﬁtFe¥ﬁ@ f@mﬁﬁﬁstﬂpﬁiﬁﬁt}h&nd

i e pr A VRS, ERR SRR R o (O
copol ymer whi clpéBymer which is obtained by copolymerizing an aromatic
10 vinyl compound (c-1) and a vinyl cyanide compound (c-2)
in the presence of a rubbery polymer (c-3). As the
aromatic vinyl compound (c-1) and the vinyl cyanide
compound.(c~2), the same aromatic vinyl compounds and
vinyl cyanide compounds as used for producing the com-
15 ponent (B) can be used, respectively.

With respect to the rubbery polymer used as the
component (c-3), it is preferred that the rubbery
polymer has a glass transition temperature of 0 °C or
lower, more preferably ~10 °C or lower, most preferably

20 -30 °C or lower.

Specific examples of rubbery polymers used as the
component {(c-3) include diene rubbers, such as poly-
butadiene, a styrene-butadiene copolymer, an acrylo-

nitrile-butadiene copolymer; acrylic rubbers, such as

25 poly(butyl acrylate): polyisoprene; polychloroprene;




obt ai ned by copol ynerizing an aromatic vinyl conpound 20 (d-1) and an al kyl
o e (it oL B Toeey achy ot o con oL RSB, BB, (2,
[ mmact resi stance of Tho 25 resin conposi tiGit The pol yearbonate rosin
conposition 2 Cctqber, 2003 36_of the present invention which coqprises not
only a cyam(k}?ﬁhﬁiﬁ?ﬁh@F°BY5?P306BBB9#§F ethylene-aropydene-diene

i bl (5 ] cos. yaiTORERG SepEbApaF cHUBDRESa Paevk compdsmersn comr Asi Ag only
of yel lovi ng. of Y PRerRECOAREERT PARCKY CORBLYBEEeeRa PnPEHERBA-! cads (o an
strength of 10 (HOREES RiReklFoPbATaBR ant pwoveacsting pTedbEtener
Compotnd - 1), e onEOrB Bl Rl B T ertim, HADRS 2L eS8 Y SYMBFEduC ng
(ot iy acryl ate. GF35SEedratE Hot KGR ERALErac iy FAFECOEC AYEAGHBNR) Sryl at e,
5 ol hy hexyl . mettanrsr s obbet o) B0 BhTrndi - Riepatter, tharhanere
st preforred ChaTherarbary (Eubh BREvRateher (o 3) has a glass
transition tenperatUr?hé”cy&%ﬁééfﬁontaining, graft copolymer {(C) can be

10 produced by graft polymerizing aromatic vinyl compound
(c-1) and vinyl cyanide compouﬁd {c-2) onto the above-
mentioned rubbery polymer (c-3). If desired, one or
more compounds selected from the group consisting of
(meth)acrylic acids, such as acrylic acid and meth-

15 acrylic acid; alkyl (meth)acrylates, such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl
(meth)acrylate, butyl meth(acrylate), 2-ethyl
(meth)acrylate and 2-ethylhexyl methacrylate; «.f3-
unsaturated carboxylic acids, such as maleic anhydride;

20 maleimide compounds, such as N-phenylmaleimide, N-
methylmaleimide and N-cyclohexylmaleimide; and glycidyl
group-containing monomers, such as glycidyl methacryl-

ate, can also be graft polymerized onto the rubbery

polYmer (c-3). The component (C) can be produced by a

25 graft polymerization, for example by employing an emul-




|l ower, nore preferably -30 C or |ower, nost preferably -50 Cor lower. The
conponent (d-3) nay be a butadi 25 ene honDppIynerﬁigg#%ﬁéﬁggkggi) or a
but adi ene co 2 Cctober, 2003 37 polynmer obtained b g but adi ene

wWith a mnononmer or crosslinking agent whichgshs copolymerizable wth
but adi ene. Preferred. exanpl es of such a rub%ery but adi ene 5 polyner (d-3)
I ncl ude pol ybut adi ene, _a styrene- butadi ene copol yner rubber, an

acryl oni tril e- b3t 8Ri BAEYMESESRF IO metiad.arfl buli el wesrimatdomcryl ate co-

pol ymer rubber. A ng these polyners, polybutadiene and a styrene-butadiene

copol yner rubbe?eggﬁ es e SNEPORSIETY R lamesi Fatoan me thadwat hulk-

| nprovenent in both the nelt fluidity and the inpact resistance of the
resin conposi t?Bﬁ?e‘?ﬁéoﬁnﬁeﬂﬂ"%%@eﬁﬂ]bl@@r@%g&ﬂ %@%@W [lqtldL}@]Z- i n65
h th ryl at e-containing, graft copol yner is generally from

Eoegén& bi/a\s\e?/gﬁf}zﬁgéf’gr 261 °ﬁ?~onﬁfﬂensgtb)§8% pet ﬂght Pnnﬁﬂ'éllﬁwie?%; abl %h

f 75 Lo 83 % wei.ght . based.on the wei ght of the conponent . en

tLgn;nDu%t of t 89¥ﬂﬁﬁégﬁkaﬁpa&%%m§anﬁ%nﬁﬁP%QFQ%lYiEFQQﬁ%¥Q%an 65 % by

wei ght, the inprovenent_ in inpact. 20 resistance of the resin conposition

tengs to be IomeredhfncﬁhthygpﬁgP'ﬁg ALHT ¢ 1 afo GRP VY RE e bery

o omponent B! sOEEh St A0S0, tebiller Vi £ Satathdt 1, )
preferred that jhechgi ghh oW ¥t 1% 3L &5 (%Ctboybevgéig 0t0,3 preferably
' from 30 to 82 % by weight, more preferably from 40 to
10 | 80 % by weight. When the amount of the rubbery polymer
(c-3) is less than 10 % by weight, the improvement in
impact resistance of the resin composition tends to be
lowered. On the other hand, when the amount of the
rubbery polymer (c-3) exceeds 85 % by weight, the dis-
15 persibility of the component (C) in the resin composi-
tion tends to become unsatisfactory. When a butadiene
polymer_is used as the rubbery polymer {(c-3), it is
preferred that the butadiene polymer has a butadiene
content of 50 % by weilght or more. |
20 There is no particular limitation with respect to
the weight ratio of the component (c-1) to the compo-
nent (c-2), namely the (c-1)/(c-2) ratio, and the (c-
1)/(c-2) iatio can be selected depending on the utility

of the final resin composition. In general, the (c¢-

25 1)/(c-2) ratio is 'in the range of from 90/10 to 60/40,




38 matic vinyl conmpound (d-1). to the alkyl (meth)acrylate (d-2) in the
conponent (D), nanely the (d-1)/(d-2) ra- tio, is |n‘tgﬁ r!anggﬁﬂfromSOIZO
to 5/95. When the (d-1)/(d-2) ratio is outside the d range, 5
the inprovenment in inpact resistance of the ggsin com position becones
unsati sfactory. The (d-1)/(d-2) ratio is nore preferably in the range of

from50/40 to 10/90 nﬁ t preferably from50/50 to 20/80. The
(et h) acryl at e- cBhEEPRE 33’ %F&‘F‘t 88dPa 6 §/59)5 . M@nearpusf qraidac kbdyy gr af t

pol ymeri zi ng t he 8" gga ﬁ nyI conpound (d-1) and the al kyl (nmeth)acryl ate
(d-2) onto the P 6 % °hd é&lene pol ymer (d 3) I f desired, one or nore
conpounds sel ected frg the group consi st - of a (neth)acryllc aci d, such
as acrylic acid and 15 RePRELr Preferzed Q¥@Wi araffoep-i ¢
acid, such as ride; a maleimde conpound such as

N- pheny! mal ei ni ggbfkf'rrg é?n&r’eibﬁ d’@eé]nd'nl\l-%lﬁﬂ?é&ﬂ inventdiade;isamd a

gl ycidyl group-c qonone!, C|dyI nethacrylate can be

al so graf? pol y ggEﬁ%Engﬁeoﬁfg th& §P Qﬁﬂn Yo BT {sdon pofya

t (D b t f
pl oy ng & el SR BN yret o 4F| BRCERE Fﬁﬁd’éﬁe L Efe' BBEyHERL2ER SRaRS hod,

a suspensi on poLyRBi | h yspensy.on ol ation 25
met hod or a solutlgﬁ %§?§n§55g§%.§%ﬁ%§ﬁg ﬁi 41 %ﬁémfﬂfﬁ¥6ﬁéﬁgcﬁbé§ 139 se

met hods, an enul g0 poj,yme t espe- Lal l referred. As
exarrpl es of nodes for H&du@bﬁg efcggrtr‘?%oﬂ' ﬁtsr °eS Oyapliff': even

more preferably from 0.2 to 0.6 um, and most preferably
10 from 0.25 to 0.4 um. When the average particle diame-
ter of the graft copolymer is less than 0.1 um, the im-

pact resistance of the resin composition tends to be
lowered. When the average particle dlameter of the
graft copolymer exceeds 1.5 um, the appearance of an

15 - ultimate shaped artiéle obtained from the resin compo-
sition tends to become poor.

Specific examples of cyanide-containing graft co-
polymers (C) which are preferably used in the present
invention include an acrylonitrile-butadiene-styrene

20 copolymer (ABS), an acr&lonitrile-ethylene-propylene~
styrene copolymer (AES), an acrylonitrile-chlorinated
polyethylene-styrene copolymer (ACS) and an acryloni-
trile—ac;ylic elastic polymer-styrene copolymer (AAS).

In the resin composition of the present invention,

25 the above-mentioned cyanide-containing graft copolymers




(D) by enul sion polynerization, there can be nentioned 5 the follow ng

nodes (1) to (3): (1) a node in which the conponent -1) an é 2) are
si mul t aneously graft copol ynerized onto rubbery buzﬁgggﬁégﬁe&ﬁ& (d-.3);
(2) a node in which the conponent (d-1) is gggaft 10 copolymerized onto the
rubbery but adi ene pol yner (d-3), thereby obtaining a graft copol yner and,

then, the com raft copol yneri zed onto the obtained graft
copol yner; and (g§e§en§38%|ﬁ wﬁ%@h COfPAEHIord&t @ be juseyt sindivigiual -
copol yneri zed o rubbe t.adi ene | ymer (d t her eby obtaining a
graft pol yner %9 % en Fﬁg‘i’ii}ﬁ%& &t "{‘)‘{T Pr |“£°rg3ré¥ Y RQi zed onto -

the obtained gr fi sent |nventron the co onent (D)
ob- 20 tai ned byﬁé%gﬁgg égﬁéﬁglgﬁg%qﬁéﬁi 1&s samaigrs ARA/9% ed from
the viewpoint of the, kﬂpégvenent in both the nelt fluidity and the inpact
resistance of the  Tes cOnmposition. Mreover, it is nmost preferred that

t hyl h | at e_conpan 25 Wen the dispersion
Tor phol 0gy of 1 he ?eL?n“ﬁﬁﬁp%%EEwgw@’#ss%B@(sf; he G SRt s
wh b t t t ,
grart oo polymer Oy P eishtel S1a n dEEs, %tnet’ brp Bkt osgope

graft co- polyner (D)) Ts

TE It was fo e ) agryl aft_.co olyner
ED)Nl’s pr esent n%?d%%?sglﬁg W(% &Q r3é ormagcby 0tn'he cop rﬁsarr'ﬁ?, Y but

also in the arog@igktpohysar Beaﬁaﬁ-aﬁﬂ? Erof) IR LU WP Sveignt,

relative to 100 parts by weight of the total amount of

10 the components (A), (B), (C) and (D). When the amount

' of the component (C) is less than 0.5 part by weight,
Vthe improvement in impact resistance of the final resin
composition becomes unsatisfactory. When the amount of
‘the component (C) is more than 30 parts by weight, the

15 melt fluidity and rigidity of the resin composition be-
come unsatisfactory.

The component (D) used in the present invention is

a (meth)acrylate-containing, graft copolymer which is
obtained by copolymerizing an aromatic vinyl compound

20 (d-1) and an alkyl {meth)acrylate (d-2) in the presence
of a rubbery butadiene polymer (d-3). In the present
invention, the (meth)acrylate-containing, graft copely-
mer (D) is an essential component for improving both

the melt fluidity and the impact resistance of the

25 resin composition. The polycarbonate resin composition




the matrix of the resin conposition (See Fig. 2 which is a TEM

phot om crograph of the resin conposition ob 10 tai I h Exa 4). On the
ot her hand, a resin com position containing only tﬁM’ t ai ni ng,
graft copolymer (C) as a graft rubber conpagent has a disper- sion

nor phol ogy i n whi ch al nost aII of the component (C) is dispersed in the

copol yner (B). y;er for e 1 nmost. _no rubber conponent is dispersed in the
pol y- carbonat e See eFlp |Jclhv?%tlaonfﬂw:b%tEWEHagﬁaphObfonimeareS|n

conposi tion obt alive Exappl e I s considered that such
a di spersion rm?glr% ogy Hﬂ%‘é{?%m e %%P‘?lﬁ‘ﬂeﬁf (€he brbsahsoiavention
20 greatly cont rigf lent nelt fluidity_and excellent inpact
resi stance of the lrttéugsdrg‘l oin%g%l%&ﬁ aln:f“?‘l th%r‘#gs‘éﬂl?oiméﬁtﬂéna grafg

preferred that &Iﬁgb@gpt@,@% e aj ni n raff copolymer (D) is in a
particulate formand h n Igé\/ﬁhgeqbgp%{]%lgéﬁgam%?W1% 3f feBRRLEd to 1.5
pm norespreferal y f 2 Octob 2003. 41 m still nore
preferably 0.2 to O. Ire%@rg%%écﬁsch =L c?’ﬁ%’f%%’&?y‘?%%% 'Elb?nt%?fﬁi’%enbraft

copol ynmer (D) cag)bg bove- ne ned enul si on
pol yneri zati on 41rn=,)=t gd%b\ﬁear??he av%?acg%m%%ﬁ??g &%ﬁ&vgnfang%m 5

ponent (D) is | esw hlar10.of 11 eS|stance of |
conmposi tion tends to be Iome%ad e¢1 e lgvelr-%sglenp%?rf'?%? Qﬂ?’én%fe'?h%f t he

conponent (D) epresdnt Lovedlod hf‘ee?d)spel?c! haped article
obt ained fromthe resin conposition tends ta%}?gie r@@el'ﬁéﬁ tfn@{)ng by

a dye or a pigment. Furthermore, the weld strength of

10 the resin composition can be improved by the use of the

(meth)acrylate-containing, graft copolymer (D).

As an aromatic vinyl compound (d-1), the same aro-
matic vinyl compounds as used for producing the compo-
nent (B) can be used.

1% | Specific examples of an alkyl (meth)acrylate (d-2)
include methyl (meth)acrylate, ethyl (meth)acrylate,
propyl (meth)acrylate, butyl (meth)acrylate; 2-ethyl
(meth)acrylate and 2-~ethylhexyl methacrylate.

It is preferred that the rubbéry butadiene polymer

20 (d-3) has a butadiene content of 50 % by weight or more.
It is also preferred that the rubbery butadiene polymer
(dfs) has a4 glass transition temperature of -20 °C or

lower, more preferably -30 °C or lower, most preferably

=50 *C or lower. The component (d-3) may be a butadi-

25 ene homopolymer (polybutadiene) or a butadiene co-




I n producing the (neth)acryl ate-containing, graft copolyner (D) by emul sion
pol yneri zation, use is made of conponent (d-3) in a,particul ok0r M The
conmponent (d-3) may be either in the form of particgeg—kﬁé%éﬁ—éc 5
relatively large particle dianeter (i.e., 0.9 to 1 pm) or in the form of

grown grains which are obtained by coagulating the mcroparticles (i.e.,

particles having rl partjcle diameter of from0.01 to 0,15 dun). :
The conponent (dPgﬁyﬂnﬁﬁé&glgaé 3’&6 cd%ﬁ?rfmeerj&%t@t%l%ﬁl%tw-%ﬁ on and

it may be a m xtyee ok e whi ch have greatly differin
particle diamet ers.ﬁo ﬁ%g’%i%%,%%?ﬁef‘}% o C}?ﬁ)s i S m%ﬂu%éazgg/le
emul si on pol yner ;33 | dification process is perforned for
separating the desi ElegﬁFtu%g%?Jedonponent 25 (i.e., the -

(et h) acryl at e- cont ai pi-g f I re 2 Qctober .. 2003 4254 fromthe
pol ymer | atex produced bgeggrﬁo %nx%%%’;ig%for?l}%b@es?bqqﬁf@ &%’!‘FE

i nventiong a rubBgiymay (aadiye '(fd by a solidification
process using aﬁ a%imd s ggd&g}ﬂqui@aﬂQ J‘seurte?;' &5 SHEP&m 5 sul fate,
magnesi um sul f at gyaBAd iefleC| oq_lg,lmgrl dedt f conponent
(d-3). Specific exarrplles OF%?)he corrponer?té:('Dl)OJrF\;\halle% arrgft%{hg? g?"gg?&%eed in
the resin conposchbpetydbrt RaHpBSANg 4 'B(ﬁi(}{ | rupf . n, C-223A"
and "Metabl en 10 C 323A" (both manufacture %fn}%lésgﬁl by ?\f&%‘%%hﬁw Rayon
Co., Ltd., Japanppagmerkanenise MiEdhy RdseKapavAees Broid; ;

manuf act ured and sol d by KANEKA CCRPg Ja- Sga%) . Ylﬁn Fﬁepg’?égé\%ﬁln%\?gnt i on,

t he above-nentioand a styrene-butadiene copolymer rubber are especially

10 preferred from the viewpoint of improvement in both the
melt fluidity and the impact resistance of the-resin
composition.

The amount of the rubbery butadiene polymer (d-3)
in the (meth)acrylate-containing, graft copolymer (D)

15 is generally from 65 to 90 % by weight,-preferably from
70 to 85 % by weight, more préferably from 75 to 83 %
by wéight, based on the weight of the componént (D).

. When the amount of the rubbery butadiene polymer (d-3)
is less than 65 % by weight, the improvement in impact

20 resistance of the resin composition tends to be lowered.

- On the other hand, when the amoﬁnt of the rubbery buta-
diene polymer (d-3) exceeds 90 % by weight, the dis-
persibility of the component (D) in the resin composi-

tion tends to be lowered.

25 It is preferred that the weight ratio of the aro-




- ining, graft copolymers can be used--individually pf
%ﬁ ggﬁ%?%gf{gkagg fﬁgtggﬂgogen? (D). ?heyannunt of .t he, conpq 8 (D) isin
the range of from 0.5 to 30 parts by weight, pref _ o 20.
parts by weight, nore preferably from3 to parts by 20 weight, relative
to 100 parts by weight of the total anmount of the conponents (A), (B), (O
and (D). When hh .amynt _of t he conponent (D) is less than 0.5 part by
wei ght, the inpf 83&%3#”?& PR G si &t lhdee dthe etk e sline toleposy d ton
beconeé unsati sfgctQry. en the 25 anmount of the conponent (D) exceeds 30
parts by wei ght f(aitz%c[ylgbg?‘,e 565D AL el Dot (namedivtiithe et ki d42) t:h'a-y of

' - .sity sati sfactory. There is no particul ar
|1 tati on w T E-2epaar 1ho ENNEHAE (5 tor HeRe AUAOHENS (L5 { ¥reme tworponent
[ (D) rati,Qq in the resin conposition. wever, it is

(P)e% e?rggnflhgtt?ﬁé&?é)‘fi( é)? F&t‘ﬁaé’ E’ng Qi ey the, e bgsiegimen fonsthparge s ( C)
gnd (D s in thHe 44 98 %RAfrOWIQQ/lo to 40/ 60, nore preferably from 85/%5
to 50/50, still nora prererabity Fr smBRTLFasdsteney 45 the reaim count o

: . ¢

3 to 30 parts By uston: BecohBe A Ak o Bl bendnvi sy wekamt,

() (O and (D oEsnEreTeadbayl s gD B N AR g (/R0 | ohst
: - an : _ .

one organic phogabgrpgefggggggngrg%{%wygb fQ“i gani ¢ phosphorus conpound

r
0/80° i i
ol i gomer which is used in thé present. |nvent|J% I's a conpound contalnyng
two or The (meth)acrylate-containing. graft copolymer (D)
10 - can be produced by graft polymerizing the aromatic vi-

nyl compound {d-1) andrthe_alkyl(meth)acrylate {d-2)
onto the rubbery butadiene polymer (d-3). If desired,
one or more compounds selected from the group consist-
ing of a (meth)acrylic acld, such as acrylic acid and
15 methacrylic aciq; én o,B-unsaturated carboxylic acid,
such as maleic anhydride; a maleimide compound, such as
N-phenylmaleimide, N-methylmaleimide and N-cyclohexyl-
maleimide; and a glycidyl group-containing monomer,
such as glycidyl methacrylate can be aiso graft poly-
20 merized onto the aromatic vinyl compound (d-1). The
component (D) can be produced by a graft polymerization,
for example by employing an emulsion polymerization
method, a bulk polymerization method, a suspension

~polymerization method, a bulk-suspension polymerization

25 method or a solution polymerization method. Among the-




nore phosphorus atons. 20 As an exanple of the conponent (E) used in the
present invention, there can be nentioned a conpound ek te m t he
group consi sting of conpounds indi- vidually represe%&?@iﬁ#ﬁiﬁ?jg;Icwwng
formula: 25 2 Cctober, 2003 44 5 H3 CH3 each of Ra, Rb, RC and Rd

I ndependently 10 represents a C6 -- C20 aryhggroup; (1) n represents an

integer of 1 to 5, and each of j, k, I and mindependently rep- resents 0O
or 1. At least o om of, each of, the-groups 15 Ra, Rb, RC and Rd
in formula {1) a%%vgbé%ly o %nnsu%‘é‘{lrsif?’ht%‘h”ﬁ?e#%oaebﬁ%éﬁ%ﬂg}oéuﬁ%t?—%Rﬁed

W th a substituegtgyy ggst one hydrogen atomis substituted by a
sub. stituent, exangle?hggxgﬁ%% Substituents include an al kyl group, an

al koxy group, an al kylathi | qgen _at o n aryl group, an.

aryl oxy group, an ar ytst ﬁ%gg{ r olét%p ogfnépoéi%aﬁ%&e%oecﬁ}%f% aﬁ%u‘g?m%ﬁbe%t gr oup
obt ai ned by conbiipyngyt e, Af - t ﬁgp- stituents_(for exanpple,_ an
aryl al koxyal kyl ggr(%up)Yt and lz%’c')"\ﬁglr gup 15'og% a?zne B ctol}%fehi% the mentloned
above- mentsi oned gub %@rﬂﬁﬁgﬁaﬂﬁbégg(¥gg1gglfgygen atom a sulfur atom a ni

(4k (t Rb
(1) a mode in which the components (d-1) and {d-
2) are simultaneously graft copolymerized onto rubbery
butadiene polymer (4-3);
(2) a mode in which the component (d-1) is graft
10 copolymerized onto the rubbery butadiene polymer (d-3),
thereby obtaining a graft copolymer and, then, the com-
ponent (4d-2} is graft copolymerized onto the obtained
graft copolymer; and
{3) a mode in which thé component (d-2) is graft
15: : copolymerized onto the rubbery butadiene polymer (d-3),
thereby obtaining a graft polymer and, then, the compo -
nent (d-1) is graft copolymerized ontoc the obtained
graft copolymer.
In the present invention, the component (D) ob-
20 tained by the above-mentioned mode (2) is especially
preferred from the viewpoint of the improvement in both
the melt fluidity and the impact resistance of the

resin composition. Moreover, it is most preferred that

methyl methacrylate is used as the component (d-2).

_25 When the dispersion morphology of the resin compo -




(O mRd X represents __ O wherein: 45 2 Cctober, 2003 .trogen atom and the
| i ke (for exanple, an arylsul fonyl- aryl group). :15_5 eL de 88 nyl group,
a cresyl group, a xylyl group, a Exanples of aryl gr%ngJa&?h%ET—gc and Rd
which are especially preferred in the presenh invention In propyl phenyl
group and abutyl phenyl group. Wen each of e groups Ra; Rb,,Rc and Rd'in
the conpound repre- sented -by formula. (1) - is an' alkyl group or an

cycl aal - kyl . gr o8ptieReofhdhealpretsent iinveftide oMU dbgansay al |y

unsatisfactory and such a conpound is likely to be 'deconposed during nelt
kneadi ng. -As : n@ReVenBgniiensd .(metd bagroiaté rodmtmiations- Jaent i @ned

formula (1)' is.a. diphengloldinethylnethane group. In nost .of. the
ol i goneric' phosBY ¥PrE: (Bdtleds Sihserved|ungtererd draEnssplErion esderrord he
conmpound pref- erably . used' as -the. conponent ' (E) in the present inven-

y
- convent i onal | yMiSE@SCPRet KEEM!.. Itthavagy dlgurobrihespdiii nane th YaodyleateX
group in the above-nentioned fornula s a re sorcinol.group or a
hydr oqui mdne gr oGP taéBingar gragt coplymer (fanels prdeserdmmmnbnieprigsent ed
by forrmula (1) wherein X is a diphenyl ol di met hyl net hane group), has
i mproved hydr ol ySP€ fle@pdpgn&e t¥erthd oonedivmieny (B) Thertefadrssy imhen . a

resin conpositioghof the present in _
e aromatic polycarbonate resin {A) which constitutes

the matrix of the resin composition (See Fig. 2 which
is a TEM photomicrograph of the resin composition ob-

10 tained in Example 4). On the other hand, a resin com-
position containing only the cyanide-containing, graft
-copolymer (C) as a graft rubber component has a disper-
sion morphology in which almost all sf the'component
(C) is dispersed in the copolymer (B). Therefore, al-

15 most no rubber component is dispersed in the poly-
carbonate (See Fig; 3 which 1s a TEM photomicrograph of
the resin composition obtained in Comparativé Example
2). It is considered that such a dispersion morphology
of the resin composition of the present invention

20 greatly contributes to the excellent melt fluidity and
excellent impact resistance of the resin composition.

In the present invention, it i1s preferred that the

(meth)acrylate-containing, graft copolymer (D) is in a

particulate form and has an average pafticle diameter

25 of from 0.1 to 1.5 pum, more preferably from 0.15 to 0.8




25 ver tion is produced using such an organic phc ph n)s conpound as
conponent (E), the lowering of mechanical 46 2 Cctoher, 03 perties
(especially the | owering of the nechani cal propertgéégﬁégﬁﬁiﬁﬁgﬁ
tenperature and high hum dity Conditions) of the produced resin conposition
is greatly suppressed. By virtue of such adypantageous 5 properties, the

reliability of the resin conposition becones -remar kabl y

-enhancedf.Furtherane b% usi ng the. %anlc phosphor us- conpound
represented by the Shtyd-more g FF&F@Glﬂb mfl &9( 10)-$ um.peBopestipydatele to

reduce-, the:. f.the nDI de 05|t VD). adhering to the 10
..surface of a %gﬂgurlgxgjatﬁecﬁﬂ 8|1Hd % L)ré"ﬁPr?lé'&eﬁ (Fosiqarode to a

remar kably' lo C d to that, of a resin conposition
containing a cg%%gﬁilonaﬁy %HB ﬁgyICmSH% mudisdon polymarigzatiodent .

enLion L akengaRecyabhcie Bgtede g ‘égsﬁ“ Qa}nQ%Rgr b HBpacRi-i n

of the con1preferred t hat

formula 1) .. ?ﬂgﬂ egbgy gﬁ§gsenks a Heﬁéhd %pr or oun%;yﬁ%afornula

(1) contains: at eas NG&r oup

(such a corrpounaflﬁhezgeggﬁebeﬁgt)@&u%%%ts'>e o, B aofbmsd - PHBE, Y

of - formula (1) conprising- henyl grou By the

compri s ng o ‘“’Qﬁaﬁéaﬁﬁﬁﬁﬁe%éraéﬁg‘%n%“?xit oPBSHHES e Srseieion:. o5
(E), t he heat rE$55EﬂDC€h8fabB€aigﬁbQ SQHBBShH%QRaQQnshaped article
o obtained from the resin composition tends to become

10 poor.

In producing the (meth)acrylate-containing, graft
copelymer (D) by emulsion polymerization, use is made
of component (d-3) in a particulate form. The comﬁonent
(d-3) may be either in the form of particles having a

15 relatively_large particle diameter (i.é., 0.05 to 1 um)
or in the form of grown grains which are obtained by
cbagulating the microparticles (i.e., particiles having
a primary particle diameter of from 0.01 to 0.15 pm} .
The component (d-3) may have a broad particle diameter

20 distribution and it may be a mixture of those particles
which have greatly differing particle diameters.

In general, when the component (D) is produced by
emulsion polymerization, a solidification process is

performed for separating the desired rubber component

25 (i.e., the (meth)acrylate-containing, graft copolymer




2 Cctober, 2003 47 be further inproved and the occurrence of MD can be re-
duced to a lower level. In the above-nenti oned com _pQu of la (1)
conprising both a phenyl group and a xylyl group, g#—ﬁgggﬁﬁﬁéﬁégg that the

ratio of the 5 xylyl group to the phenyl group is in the range of from 1

l1tol:

resi st ance,

2, 6-xylyl

si stance and hydr
produced usi ng
a xylyl group,
in fornula (1)
conposition ten

whi ch al

for obtaining an excellent balagge of flane retardancy, heat
i npact resistance and melt fluidity. As a xylylgroup, a

eC| | | referred fromthe vi ewpoint of heat re '10
& 3%y3|s éh Qgiﬁp F%ﬁyp¥Qﬂ%Fe¢e§Ynacﬁmﬁﬁﬁﬁri%#r
of far cQnpri si both a phenyl group and
%wﬁggeggg%ﬁ%%un nnghﬁhééegﬁnﬁhl qgQH= Ra Tudbere bdrd  Rd
n the h resis t ance of the resin
jaRisHs ?orr&fﬂ% gRyaD epcﬁﬁq AOLHEH E ek PROPeSTsed | n

f 1 oups,_the flame
retardancy of their i corrposqlélﬂ(;en (fe% %ﬁf %Ebffé é‘?%ﬁt"}‘? Srinym
and a 9“‘”p“%“if“@“"“ﬁ%ﬁn‘)%sucedfsﬁfyi%ﬂ%h%# 44 %wf“i‘m&?ﬂ?“.“ne%””p

and a xylyl group can ‘be

Japanese Pat ent pARRLGAId ¥y L3 é}ﬁﬁk cay tlon No. 9-12587. A
conpound having a desired struc- ture can b@ produced selectlvely and
efficiently by 25tk bcqgggp@.éﬁ é) ni.c. phos horus
conpound ol i goner (E) rep reserlfte 19% trfé)Q%bB ent rf Sture of
a

10

15

20

25

preferably used in the resin composition of the present
invention include “Metablen C-223A" and “Metablen
C-323A" (both manufactured and sold by Mitsubishi Rayon
Co., Ltd., Japan),and "Kane Ace M-511" and "Kane Ace

B-564" (both manufactured and soid by KANEKA CORP., Ja-

" pan).

In the present invention, the above-mentioned
(meth)acrylate—containing, graft copolymers can be used
individually or in combination as the component (D).
The amount of the component (D) is in the range of from
0.5 to 30 parts by weight, preferably from 1 to 20
parts by weight, more preferabiy,from 3 to 15 parts by
weight, relative to 100 parts by weight of the total
amount of the components (A), (B), (C) and (D). When
the amount of the component (D) is less than 0.5 part
by weight, the improvement in impact resistance of the
resin composition becomes unsatisfactory. When the |

amount of the component (D) exceeds 30 parts by weight,




plurality of or gani ¢ phosphor us conmpound ol igoners hav- ing different n
values in formula (1) (wherein nis a 5 natural nu Ln _t esent
invention, it is preferred that the weight averaggegéi¥§%¥¥t2§¥g% degree
(N) of the plurality of organic phosphorus conpound oligoners is in the

range of from1l to less than 1.2. The wei g3 average pol ynerizati on degree
Nis deter 10 mned as follows. First, the respective meight frac- tions of

conponent conpougkls et nﬁlﬁ!i&i%ﬁzeaﬁg £ha! veg mﬁ‘cghg‘%t el cBibo- |

perneati on chromat ography or |iQ- romatogra

cal culated as t&ietiGh ObbcaMer afsall skAgtdi-lferent n val ues. The 15
chromat ography is conducted using a UV deteCtor or an Rl detector as a

detector. Wien a compmiegr £pr88CPhedichyakne ADPNE RN PRELLERRRY! 20(1) in

which the n value is O (i.e., an organic phosphorus compoun ntai ni ng

only one phosphothus waoioi 8ft BRe"BbAGBhEnENEESO 2 gepher with
t he conponent (E) represented b§ fo?nulg (? ?aigvgﬁe go%gﬁﬂehg ?gwl to 5),

the conpdiind havamglpnthevatye(o) Gaksoexs 'EﬁﬁdrEEQH‘ EBRp63i¢ybati on  of
the N val ue. The wei ght average pol ynerization de- gree Nis generally in

the range of frdiodetar5, ipret pbeeeabby tham %th(é)/f(fD')erBrt%e&ﬁbl y from1
to 1.5, nost 2 Cctober, 2003 49 preferably from1l less than 1.2. The

conpatibility oftexms @bnbbeenéiQEismnfhcbhpoheﬁtB (endahfe (pB! isf hnidity
and the flame retardancy of the final resin conposition are inproved as the
‘N of the conpone¥he (ngecetateem S0E3petbakbys0t, hmorespretemabIit F06m
conpaining a coq?qyﬂg tgagéngoan N value of 1 exhibits an excellent bal ance
of / still more preferably from 80/20 to
10 60/40. The total amount of the components (C) and (D)
is from 1 to 40 parts by weight, preferably from 3 to
30 parts by weight, more preferably from 5 to 20 parts
by weight, relative to 100 parts by weight of the total
amount of the components (A), (B), (C) and (D).
15 The component (E) of the present invention is at
least one organic phosphorus compound oligomer. The
organic phosphorus compound oligomer which is used in
the present invention is a compound containing two or
more phosphorus atoms.
20 As an example of the component (E) used in the
present invention, there can be mentioned a compound

selected from the group consisting of compounds indi-

vidually represented by the following formula:

25




flame retardancy and nelt fluidity. A conpound repre- sented by formula (1)
whi ch has an N value of 5 or nore has a high viscosjty,, and such a
conmpound is used 10 as the conponent (E) of the resﬁ%ségﬁgﬁg#ﬁﬂgﬂé the nelt
fluidity of the resin conposition tends to be | owered, especially in the
regi on where a high shear rate is achieved44Also the flanme retardancy of
the resin com position tends to be |lowered.” 15 Further, with respect to the
conponent (E) used in the present invention, it is preferred that the acid

value is less than |' ng KOH re preferably.less than 0.7 ng KOH g,
still nore preferably less thdn/0.4 ng KOH g,YYand\an acid val ue of |ess
than 0.1 ng KOH g 204 s ec a I S% rred. Fromith tudi gs made by the
present inventors, fﬁ m@éﬁf 6}a ySi ét§ 8an organi c

phosphor us conpound depend g e tIy upon the {enpgrature and the ibl}ial

acid value of the organic g orus conpounf{ THdtefore, a resin conpo 25

sition having a high environ deterioratrogresis 2 Qctober, 2003 50
.tance, that is, a resin conmpBsition which is ﬂR@e from a lowering in

bhysical5properties under high tenpera- ture and high humdity conditions, a

| owering in physi- calfgrgggrties during the nolding process (such as re 5
peat ed conpoundi ng atd tion nolding) ana tpm,like, can be obtained by

usi ng an organic phosphor £9 ound havi all initial acid value as a
flame retardant. -The amouht® QP TRent Sorg§E§ orus conpound oi | -
ganer. (E) contained ' in' the resin conpositi , S chosen 10. dependi ng
on .the desired level 'of flane retardancy, but-

each of R8, RP, RC and R4 independently
1¢ represents a Cg -~ Cyqg aryl group:

n represents an ihteger of 1 to 5; and

each of j, k, £ and m independently rep-

resents 0 or 1.
‘ At least one hydrocgen atom of each of the- groups
15 R2, RP, RC and R4 in formula (1) above may be unsubsti-
tuted or independently substituted with a substituent.
When at least one hydrogen atom is substituted by a
substituent, ekamples of such substituents include an
alkyl group, an alkoxy group, an alkylthic group, a
20 halogen atom, an aryl group, an aryloxy group, an
~arylthio group and a halogenated aryl group, and a
group obtained by combining the above-mentioned sub-
stituents (for example, an arylalkoxyalkyl group) and a

group obtained by combining the above-mentioned sub-

25 stituents through an oxygen atom, a sulfur atom, a ni-




it. is generally-used in -the range of fromO0.1 to '30 parts by wei ght,

_relative '"to-100 parts by weight.of -the: -total e conaat@ts (A,
. (B, . (O and (D) . Wen the .anmuntg®pf the cong-)%&ﬁé— than
0.-1. part :by weight, the flame retat.dancy becones unsatisfactory. Wen

t he amount - of. the conponent : (E) exceeds 30 .parts by weight, the - |rrpact .
resi stance and ' heat -reS|stance of -the resin conposition becone | owered.
The amount of . % SEShfhehand)the bike of Goryekanpie r angeanflulipny3Q
0.5 .to 20 parts by weight, nost. preferably from5 to 18 parts by wel ght
it is preferred thR i Lo 9Taun)- dripping agent is' used together with the
component (E). Exanples of anti-dripping agents include a : ‘ :
tetrafluoroethyl ene 2Examples ofSufylasgivilpd qtaafﬁborﬁe:tg %2‘3- g tetra
2 Cctober.,, 2003 51 fluoroethylene-propyl ene copolyner; a perfluoro Rane

pol yner ot her 'thaare eepeailaldyogituteantid o.rsl'&nsolslfeséwebahventi p ig-
a. polycar bonat e- di organosi | oxane copol yner; si | oxanepol yet herrm a

liquid crystalr pocymde; aapenyls e- agent ,
q yStal- potiude; aapenylsigricig) @Qiﬂé . %ref‘ ﬂglgrouﬂ 2

preferred is a tetrafl uoroethyl-ene polyner- an

pol ytetrafl uoroetp;szyephah 1t girball 4= b r-i roduce
by' suspensi.on pol yneri za-. ? tgl onfplor em-?l- S|uotr?lrpm+&%r §£¥H§ *Z“%é %o
for. ‘éxam :10 pi egfi fhaF ughl- nde,cB of res n book)' .
publ i shed. -i.n 1990. by. ° ﬁfaﬁfékgn H&dg%@ é}@@n‘d{d:jllﬁ e CQ'QBQH“? reprel-_ isl

preferred that 't fweﬂﬁ@anbyofoi:ﬂﬁlam('l)digphﬂg aﬁ.m dfou‘iﬁ 03}: gnocl:yc]c.)oal- E

pm by wei ght

Akyl group, the thermal stability of the compound is s

L -1'0. "__:'generally unsatisfactory and such a compound is likely..j o
' N to be decomposed during melt kneading SR

_ ' As mentioned above. the x group in the above-

' .-'mentioned fomula (1] is a. diphenyloldimethylmethane : .
'_—:"__:._group. In most of the- oligomeric phosphoric esters -

. “':_15._' conventionallY used in the art ‘the group corresponding
= .to the x group in the above—mentioned formula ‘is- a re--

sorcinol group or a hydroquinone group. Contrary to U -

‘such an oligomeric phosphoric ester. the compound pref-.
. erably used ‘as the component (E) in the present :l.nven---‘ : .. i
_zzo' _ -'_tion. namely the compound represented by formula (1) .
(wherein x is a diphenyloldimethylmethane group], has ,I
' .unproved hydrolysis resistanceé and thermal stability
Therefore, when a resin composition of the present in-

.vention is produced using such an organic phosphorus

25 . compound as component (E}, the louering of mechanical




‘. Mote preferably .from0.'05 .to0.2' parts by wei ght rela 15, tive to.- 10

0.. parts by weight of the total of the conpo . A)_ , - (O
and- (D). -Wien' the anount of the. anti4glri pping a han 0.01. -
part .by weight, ,the dripping-preventive effect, becorres unsati sfactory

and. hi gh flane r et ardancy cannot be obtained. When the 20 . ampunt of the
anti -dri pping ageREOPedddes J enpeciallywehghlowelre neplobind Wea{%fd[aﬁ.' dify
of the resin corn- -position are |owered. Further, flane retardants

t han the conponenPTopertdsms bmdmemigigetﬂupemthrbhgnqpmq}p n 25
anounts which are generally used in various convention 2 CC ober 3 52 al
aromati ¢ pol ycar beantld thesis @i tpeducdd aFREeR By Us"irﬁ et ar dant s

ot her than the conponent (E) inclu- de nitrogen-contali nPng orgfr .
conpounds, such agreaanilasumgrdsiz@dan RN nesi um hy- 5
droxi de and al urmi num hygrox?? met al c%?lgg's such’ as an&ﬁﬁﬁﬁgagﬁpﬂ% o

bi smut h 0 de, 2|pmoperdge§ndthlenz@&ia‘dfﬁh%eéf p&?épnggg g'eﬁgro Sﬁlégrphorous'

phosphor us conmpounds such as phosphi ne rophospho

aci d, .met aphosph%é@o@ssdrea&&ﬂapﬁgpg e d 3y gt}ﬁ%ﬂghor ;6 c “gggg:rh{egg

expanded graphite; silica; and i ca gtass

properties of thergsiic SREB ﬁb hQ co}n@l ! e@oﬂ%a{eg{éﬂfﬁlﬁgﬁﬁélg{,;?é.a‘ é_n;j -7

fibers, "~ glass flakes, glass. S, um car
rei nf or cenments, mﬁng@rﬁgfmalgeﬁ)‘ag_q becomes possible to reduce

the amount of the mold deposit (MD) adheriug to the -

'10__ surface of a mold during the molding of the. resin coro- A
: ) position to a remarkably 1ow level ‘as compared to that
of a resi.n composition contaiuing a conventional ol -
' gomeric phosphoric estera ) B
T In the. present :anention it :i.s especially
15 _ A'__preferred that ‘each” of the groups Ra RD, R.c and Rd in
-formula {1) 1ndependent1y represents a phenyl group or
| ' .'."a xylyl group. with ‘the proviso that each of the ‘com-
,;;@ .-..'-'I'pounds of formula (1) contains at least che phenyl
' - group and at least one xylyl group ( sucit a compound is -
20 ) rhereinafter, frequently referred to as "a compound of
I _ .' formula (1) comprising both a phenyl group and a xylyl
group ). By the use of such an organic phosphorus '

compound (1 e., a compound of formula (1) comprising
,_both a phenyl group and a xylyl group) as the component

‘25 (E). the heat resistance of the resin composition can




char coal , can be added to the resin conposition. The fillers and the

reinforcenents are preferably used in anount s of fraqbolﬁltiggagparts by

wei ght, nore pref- erably from5 to 55 parts by weig o 100 20
parts by weight of the total of the conponents (A), (B), (C and (D
Further, if desired, conventional additives 4y be wused, such as a heat
stabilizer, an antioxidant, a lu- bricant, an antistatic agent, an

ultraviol et absosdefurefed CRAbEHLIRE. ahisl %ﬂbu%%k‘}%lc% N }ﬁsst%ggvﬁ' frer. a

dis 2 Cctober, 2003 53 persant and a plasticizer a héa I'zer,

there can be nmeMicedetoaat hbgerheevhegat fﬁa@hé'éﬁéveamaﬂﬁ§onga Egmbeat
stabilizer and a phenol heat stabilizer hav- Ing a nolecular wei ght of 500

or nore. As a thhoetdessSchemiilat @"béﬁ k di ' te,
tetrakls[nethylene 3- (alkylthlo)p$og|ona gf%%??aﬁgtg ? Ph%m&& golp! 8hd

bi s[ 2- met hyl - 4- (8-=ykyl - ghoapromxomﬁ!Px&te§rbar&naQU&mpr%&&bl%E'Eh@e are
preferred. As a phosphite heat stabilizer, a conpound having a

pent aerytHhritol xsKe¥E gﬁoﬁpntbnthhepﬂah§QUb@ohPeEQOEn!%h%rﬁ%%r et #pdm
especial- |y preferred are di(2,4-di-tert-butyl phenyl)penta- erythritol

di phosphite and bi s(2, Bedl- t eBt, - fokybbtainkhhyhphemdeinentagaibhtet o
di phosphite). As a phenol heat stabilizer, a hindered phenol conpound in
whi ch 15 the probbameesetardaphygnoheethydsdxybngeoupnpaetmasisadtanee whi ch
has a nol ecul ar wei ght of 500 or nore is pre- ferred. Especially preferred
are n-octadecyl -3pg3mekt £1yiddsyt - bhs yd -3y 1hy dgooypheayf) preplphayeoand
tri-. ethyl eneglycol - bi s[ 3- £3 tert-butyl-5-nethyl-4-hydroxy
: _ is especially preferred from the viewpoint of heat re-
‘10 sistance and hydrolysis resistance. Contrary to a
resin composition produced using a compound of formula
(1) comprising both a phenyl group and a xylyl group,
when a compound is used in which all of R2, RP, RC and
RQ in formula (1) are phenyl groups, the heat resis-
15 tance of the resin composition tends to become slightly
poor, and when a compound is used in which all of R2,
~RP, RC and RA in formula (1) are xylyl groups, the
flame retardancy of the resin composition tends to be-
come slightly poor. An organic phosphorus compound of
20 formula (1) comprising both a phenyl group and a xylyl
group can be produced by a method described in Unexam-
ined Japanese Patent Application Laid-Open Specifica-

tion No. 9-12587. A compound having a desired struc-

ture can be produced selectively and efficiently by

25 that method.




20 phenyl ) propionate]. These additives can be used in anmounts which are
generally used in various convention- al aromatic p car bona sin
conpositions. There is no particular limtation wt \ﬁiéﬁﬁLégljihe met hod
for producing the resin conposition of the 25 present invention, and
conventional methods for produc 2 Cctober, 2§03 54 ing a resin conposition

can be enployed. Specifically, a resin conposition can be produced by nelt
bl endi ng which conpﬁhses m xi.ng the essential and optional com ponents of

the resin conpositioh™#i PRIERIF HRSPhoTyss compovpte adidapmar & Medng t he
Ban- bury m xer FEPERHEH PRe Tl (10 A5 FHAGRTRY |3 ASIER OF h r espect
0 R SO S G L
"ng and gas- aestbbedi FXPEERIOR FATAR AdoRg i ad ) neHReLn i@ on

| di ' f 1 I f ,shaped i ¢l ich b duced
[ om he™r coi n B86a52H REMOREOI ua8hn he, RGESPBE RANARCHRY o ddwal -

-conputers, copyj [N iDL i nes; chassis for office
au'[n;mat i on na(gm)ggggggng q’:ﬁga:gict#%rs %lrﬁﬁaﬁg-%ﬁ# tpéilé(ﬂ?]%ﬁ]ezsgtg?)n Zéedﬁec?oer ,
2003 55 BEST NCEE)FGB GﬁBRﬁwwgégiEfnﬂ%lJ%gﬁH@éjﬁhosphorus compound

oligomers is in the range of from 1 to less than 1.2.

The weight average polymerization degree N is deter-

10 mined as fqllowsf First, the respective weight frac-
tions of component compounds having different n values
are determined by gel permeation chromatography or lig-
uid chromatography. Then, the N value is calculated as
the weight average of the different n values. The

15 - chromatography is conducted using a UV detector or an
RI detector as a detector. When a compound represented
by the above-mentioned formula (1) in which the n value
is 0 (i.e., an organic phosphorus coﬁpound containing
only one phosphorus atom in the molecule thereof) is

20 used together with the compoﬁent (E) represented by
formﬁla (1) above (in which n is 1 to 5), the compound
having an n value of 0 is excluded from the calculation
of the N value. The weight average polymerization de-

gree N is generally in the range of from 1 to 5, pref-

25 erably from 1 to 2, more preferably from 1 to 1.5, most




Her ei nbel ow, the present invention will be de scribed in nore detail with
reference to the following Exanples and Conparativ npl es j ch shoul d
not be 5 construed as liniting the scope of the prgéggggﬂﬁﬁegdﬂﬁ(nm In the
fol |l owi ng Exanpl es and Conparative Exanples, polycarbonate resin

conposi tions were produced using the foll g4 ng conponents (A), (B), (O
(D) and (E), 10 except that the conponent (D) was not used in Conpara- tive

Ex I 2 d 4t 8. F her, it _should b ted that t
ol o2 2,200, S LBLOU, Oc B 15yl yShod 4 Doy L Lt PORS semponen
th - t A t E f _the_ pol b t ' It 1 f th
e SO, e onb LelBobEheCh s BB YA RS LB BreOmRTY alty”! (1
oo 119, Cobe EATRIRRR 3ot theb®s( S o WSS SOMENLAIEE, .
d d by th | - ten-stat Lficati .Which h
produced, by e, p obSBRTas, MR B S GnR RO pel el
[ % t 0 . f.all

oL 0uPe 180 STBRLgLa0 Moaegat A coufB A8 200380500 LRl 2
JLerm nal. bhenonabifedbaul LAY Le YRS384 4° xR 10RA) okl ephend

A pol ycar bonate pro
flame retardancy and melt fluidity. A compound repre-

sented by formula (1} which has an N value of 5 or more
has a high viscosity, and when such a compound is used

10 as the component {(E) of the resin composition, the melt
fluidity of the resin composition tends to be lowered,
especially in the rggion where a high shear rate is
achieved. Also the flame retardancy of the resin com-
position tends to be 1owe:ed.

15 | Further, with respect to the component (E) used in
the present invention, it is preférred that the acid

- value is less than 1 mg KOH/g, more preferably less

than 0.7 mg KOH/g, still more preferably less than 0.4
mg KOH/g, and an acid value of less than 0.1 mg KOH/g

20 | is especially preferred. From the studies made by the
présent inventors, it was found that the hydrolysis
rate of an organic phosphorus compound depends greatly
upon the temperature and the initial acid value of the

organic phosphorus compound. Therefore, a resin compo-

25 '~ sition having a high environmental deterioration resis-




ten-state transesterification process, which has an MV of 20,000 and a

term nal "phenolic group ratio of 35 % was used as ., (PC3 I sphenol A
pol ycar bonat e produced by the nol- ten-state transe i ' rocess,

whi ch has an MW of 25,000 and a term nabQphenolic group ratio of 30 % 15
was used as PC3. 20 25 Conponent B : Copol yner .conpri'sing an aromatic vinyl

nmononmer unit (b-1) and a vinyl cyanide nononer unit (b- 2) (SAN)

Acryl oni tril e-styt@fCoddgtetshadi Fgsdnwergpesisiomageh hehets| revctmym . of
© 140, 000 was used as SAN. SAN had the follow ng conposition. Acryronitrile

unit content: 25.@ JdWemisighin2pliysdbal, proparsiest yraher unighcbempeata- 75. 0

% by wei ght- (BAAS) Butyl acrylate-acrylonitrile-styrene copolyner 5 having

a wei ght average fotizecdrad hisglyhhumid16g, 00Adhatonssed aBOIE’éﬂ‘&ngMSQH}%d.-t he

fol l ow ng conposition. Butyl acrylate unit content:10.0% by wei ght
Acryronitrile uni t:ad.ompeﬂ?i@%durmgghheﬁwldmﬁguplﬁod‘@s\se 5068 HForiL

wei ght 10 Conmponent € ; Cyanide--containing; graft copolymer .(ABS)
5 peated compounding and injection molding) and the like,
can be obtained by using an organic phosphorus compound

having a low initial acid value as a flame retardant

The amount of the organic phosphorus compound oli- L

ﬁ ) . l'. 'gomer (E) contained in the resin composition is chosen- |
L 10 depending on the desired 1eve1 ‘of flame retardancy, but i':
it is generall;;r used in the range of’ from 0.1 to 30
| parts by weight, relative to 100 parts by weight of the-‘-
-'.--total of the components (A). (B), (C) and (D) When ¢
- '__:":'.:_,the amount of the component (E) is less: than 0. 1 part
' 15 " "'by weight the flame retardancy becomes unsatisfactory.;‘.
'-.When the amount of the component (E) exceeds 30 parts
by weight the impact resistance and heat resistance of '

" :-the resin composit:l.on become lowered. The amount of .

the component (E) is preferably in the range of . from .
.-'2'0 0, 5 to 20 parts by weight most preferably from 5 to 18 ) .
o parts by weight. _ . I
..". It is preferred that an- anti-dripping a;]ent is’
used together with the component (E).’ Examples.of .

anti-dripping _ agents include a tetrafluoroethylene

25 polymer, such as polytetrafluoroethylene and a tetra-




A commercially avail abl e powdery ABS resin (trade 15 nanme: RC, nmanufactured
and sold.by Mtsubishi Rayon Co., Ltd., Japan), in i htl SS 90 % of
the resin re- mains on a 10-nesh sieve, was used as 2&4&&%’ (D: .

(Met h)acryl ate-containing, graft co 20 pgl ynmer (MBS1) A commercially
avairl abl e net hyl (meth)acryl ate butadi eng'styrene copol yner. (trade nane:
Met abl en 25 C-223A, manufactured and sold by Mtsubishi Rayon Co., 2

COct ober, 2003 58 ?rgi éag né{ was_used .as MBS1. (MBS2) A comer ci al | y
avai | abl e met hyl Qe éw g e O AT T Topd| Beeflyeraadkaneare:
Met abl-en G- 323A, %acturgd and sol d by M tsubishi Rayon Co. Ltd.

Japan) ‘was used a® exr RERSy @GRA%GW@QQW%Mlme aeshyicone
(meth)acryl ate but acléb ne-styrene cogol yner (trade nanme: Kane Ace M 511,

manuf act ured and $FHRPYY: KANERAY c@RPONaYgrddonganasdddxams Mol fhef MIIA) A
met hyl .(met h) acryl_at e- but adi ene- styrene co- polymer produced in the :
fol l owi ng manner #@¢aRepolxethesimidesoe §igiuid calyshalaielyméBf end a -
(nonvol atiles 20 content: 40 % by wei ght, average particle diameter: 0.2
pn), 1;80035g of dé*idmcszeVMEYliGOIgbbErpothssamr@ﬂtaan@pmgte 2 g e tof
et hyl enedi ani netetraacetic aci d (EDTA),
preferred is a tetrafluoroethylene polymer and most
' preferred is polytetrafluoroethylene. The tetrafluoro—
- ethylene polymer is produced by suspension polymeriza—
r) C - - tion or emulsion polymerization as - described for exam— S
o 'ple. in "I-‘usso Jushi Hando Bukku (Fluororesin Hand- L
'book)", published in 1990 by the Nikkan Kogyo Shimbun
__Ltd., Japan) It is preferred that the amount of the - |
y ant:.-dnppmg agent is from 0. 01 to 3 parts by weight
_ _"-'more preferably from 0 05 to 2 parts by weight rela- _ |
T 15" . ___t:l.ve to 100 parts by weight of the total of the compo-
__nents (A) (B), {C) and (D) When the amount, of the
| R antl:'-dl:l.p;nng agent is less than 0. 01 part by weight
r? : ‘the dripping preventive effect becomes unsatisfactory
. _and high flame retardancy cannot: be obtained Hhen the ,
20 . amount of the anti dripping agent exceeds 3 parts by
‘weight the moldability and rlgidlty of the resin com-
position are lowered '

Further. flame retardants other than the component

(E) can be used together with the component (E) in

25 amounts which are generally used in various convention-




1.8 ¢ of sodi um f or mal dehyde sul foxylate and 0.3 g of iron(ll) sulfate were

placed in a 10-liter glass reac 25 tor equipped mﬁta an ?gitgéﬁég t her eby
obtaining mx 2 October, 2003 59 tune 1. Mxture 1 o was heat ed
to 70 Sc. Mxture 2 consisting of 540 g of nethyl neth(acrylate), 60 g of
styrene, 3.6 g of cunmene hydroperoxide and 2.1 g of t-dodecyl nmercaptan, and

an aqueous solution con 5 taining 1.8 g of 8»di um formal dehyde sul f oxyl ate
were |0 continuously added to m xture,l in the reactor over a period of 1.5

hours while agi hat bRemaRe d G bdﬂ'rﬁ‘t:e tJclriﬁrs n @‘ot‘n%rostcth:r_rlpolneé‘i Oggaﬁg&ége.

above-nentioned addition, the resulta xture rn e redct

further ~a0i - !afedihie Lotiaditd MR iRl the WSHPI ) Hp-

copolynmers contained -in" the reaction mxture' were

sul furic ' aci dge- nane S+ sf dried to
o pardcke SoH o SORLRGNEBYORG A 7 o]

t her eby obiain a nethyl nethacryate- _ ymer. 15 -
Thor s compount. ol paner Ford M e Tl B R AGINE P,
of the gboups &roxRae aR@ ANGhmiMhndHydMRAEe IR HBJdSed @ asfl - B
antimony oxide, bismuth oxide, zinc oxide and tin ox-
ide; red phosphorus; inorganic phosphorus compounds,
such as phosphine, hydrophosphorous acid, phosphorous
acid, metaphosphoric acid, pyrophosphoric acid and
10 phosphoric anhydride; expanded graphite; silica; and
fused silica glass.

In order to modify the properties of the resin
composition, inorganic fillers, such as glass fibers,
glass flakes, glass beads, calcium carbonate, talc and

15 mica; and reinforcements, such as carbon fibers, and
charcoal, can be added to the resin composition. The
fillers and the reinforcements are preferably used in
amounts of from 0.01 to 60 parts by weight, more pref-
erably from 5 to 55 parts by weight, relative to 100

20 parts by weight of the total of the components (A), (B)

&

(C) and (D).

Further, if desired, conventional additives may be
used, such as a heat stabilizer, an antioxidant, a lu-
bricant, an antistatic ageﬁt, an ultraviolet absorber,

25 a colorant, titanium oxide, a surface modifier, a dis-




had a wei ght average pol ynerization degree (N) of 1.08." and an acid val ue

of 0.45 ngy KO1ll11lg. 25 (E2) 2 Cctober, 2003 60 An org 1ic!pho§&@ us

conpound ol i goner repre sented by forrmula (1) above, ati o of
the nunber of ' xylyl groups to the nunber of phenyl.: groups in the
compound is 1:1, was used as E.2. E2 had a 5 ..weight average pol ynerization
degree (N) of 1.15 and an acid value of 0.63 ngy KoH g.. . (E3).

Tr | phenyl phosphat e- (TPP) (manuf actured' and sold by 3. U Dai hachi - Chem cal

l:?)?rggmé SIOI g’o-rger repro- a%)%jé%s%%; y 1'f'or 3 %Ana%%\?}gryl% rho gearezsa”
ﬁ;dt gemglrgﬁfs Egaenr %e "\é‘%ﬁﬁ%’?l zatlon%lér{ee EPét?tyﬁle%é ﬁoga%h%%ﬁd =
o1 i gomor - r epr e enod 1t ?%‘%%@17 55 AMAPRLLNE R e
Rb, Rc and Rd afify @em g‘san amﬁ had, %)fg)@th% erage ,

pol ymeri zati on degree ( 1. 14 Bl uéo

Cct ober ,5 2003 Qﬂea{lers%@f%%,s ciféﬂ?g?i’-ﬁf@‘—”thfgcffﬁroplonate,

tetrakis[methylene-3-(alkylthio)propionate]methane and

bis[2-methyl-4-(3-alkyl-thiopropyonyloxy)-5-tert-
butylphenyll]lsulfide are preferred. As a phosphite heat
stabilizer, a compound having a pentaerythritol skele-
10 ton in the molecule thereof is preferred, and especial-
| ly preferred are di(2,4-di-tert-butylphenyl)penta-
erythritol diphosphite and bis{(2,6-di-tert-butyl-4-
methylphenyl )pentaerythritol diphosphite). As a phenol
heat stabilizer, a hindered phencl compound in which
15 the properties of a phenolic hydroxyl group are masked
and which has a molecular weight of 500 or more is pre-
ferred. Especially preferred are n-octadecyl-3-(3’
-di-tert—butyl-4’—hydroxyphenyl)propionate and tri-
ethyleneglycol—bis[S—(3-tert~butyl-5-methjl—4-hydroxy~
20 phenyl)propionate]. These additives can be used in
amounts which are generally used in various convention-
al aromatic polycarbonate resin compositions.
There is no particular limitation with respect to
the method for preoducing the resin composition of the

25 present invention, and conventional methods for produc-




5 A comrercially avail abl e pol ytetrafl uoroethylene (PTFE) (trade nane:
Tefl on 30J, manufactured and sold by Du Pont-hdtsuizF orrocheyp.cal Co.

Ltd., Japan; aqueous dispersion type; PTFE contenth—é555¥§¥ﬁ§g¥@§t) was
used as PTFE. 10 (Methyl nethacryl ate-butadl ene copol yner: M) A

commerci ally avail abl e net hyl nethacrylates but adi ene copol yner (trade nane:
Kureha Paral oid EXL2602, manufactured and 4ol d by Kureha Chemi cal In 15
dustry Co., Ltd., Japan) was used as MB. (Silicone-acrylic conplex rubber) A
commerci al | y aviigadl zesihi conpoattybnccannpeecamploped: (Spemicf wakly,

Met abul en 5-2001, manufactured and 20 sold by M tsubishi Rayon Co., Ltd.,
Japan) was used@abesinsfPmposdtienytan benprefucedbey. malti blevdéngcrylic
conpl ex rubber is a rubbery graft copolyner obtained by graft polymerizing
met hyl met hacryhiek eamprisesnpisingubherehsenhiah aefwopkig@Bast caBture in
whi ch a pol yor ganosi | oxane conponent and a 2 Cctober, 2003 62 pol yal kyl
(et h) acryl at e PeReBEScofipbhenreain eampagitiioni vhtkaehcht hther( abdhyl

nmet hacryl ate-butyl acrylate copolynmer: MBA) 5 A commercially avail able

met hyl nBt hacr yPélE-kpegfingcapfaexstrogdngnthe (readétantenikinceAveimgs 21,
manu- factured and sold by KANEKA CORP., Japan) was used as MBA. 10 Exanpl es
‘1 through 3 and®CBipalatFore¥xantruderTha tviposenes e¢Arrudsy, achaand (D)

were m xed .
bury mixer or the like.

- There is no particular limitation with respect to
the method for molding (shaping) the polycarbonate
10 resin composition of the present.invention. Examples
of methods for molding the resin composition include
extrusion molding, compression molding, injection mold-
ing and gas-assisted injection molding. Among these
.methods, ihjection molding is preferred.

15 Examples of shaped articles which can be produced
from the resin composition include housings for hand-
held personal computers, copying machines and printing
machines; chassis for office automation machines; and

housings for hand-held telephones.

20




wi th each other in the anounts (unit: part by weight) indicated in Table 1.
The resultant m xture was nelt- kneaded using a tw nascrew ext r (ZSK-25,
manufac 15 tured and sold by Werner & Pfleiderer an%ﬁ fr\ﬂﬁ%ﬁgﬁﬂgavi ng a
cylinder tenperature of 250 C, and the resul- tant nmelt-kneaded m xture was
subjected to pelletiza- tion to thereby obtain pellets. During the nelt-
kneadi ng of the conponents (A, (B), (O and5?ED, the 20 conponent (E)

which is a flame retardant, was added to the extruder in the follow ng
manner. The conponent (BBSTWMODE ORI CARRY YNGeQURITHR PAVENRBDONWAS i nj ect ed
into the extruder, by neans of a gear punp, through an injection nozzle

| ocated at the mi ddl eHereinbedrw, udbe. p2&stnt diivantcdnpelilldt Hewdes

subj ected to an injec 2 Cctober, 2003 63 tion nolding using an injection

mol di ng machi ne $RCFLeASHOTMETR, dedadflastithe deferesmied thy tHRANWG ITERinglapan)
at a nolding tenperature of 240 C, to thereby obtain test specinens

(thi ckness: 1/ 10E¥#BRles ands Conparaitdves Fespminias ngeitivdh fohane. & etodr dency of
the resin_ conposi- tion. The |l evel of flane retardancy was eval uated by the
500MW Ver?i cal BePhfh§usdses$umitdage thseddapeuiof iy autesent( tivemess of
the test specinmen; 1/10 inch) and by the 20MM Verti cal Burning Test
described in UL Eﬁogubject 94 (the evaluations with the codes "V-0", "V-1"
and "V-2" were conducied gde ree of flame retardancy: V-0 > V-1 > V-2))
(thickness of the testPshBEi hehloving ExgaplesTand Comperadiyes F&amnlestabl e

1. As is apparent .15 fromTable 1, the resin conposition produced in Com
. polycarbonate resin compositions were produced using

the following components (A), (B), (C), (D) and (E},

10 except that the component (D) was not used in Compara-
tive Examples 2 and 4 through 8. Further, it should be
noted that some component products used herein for com-
parison do not satisfy the requirements for the compo-
nents (A) to (E) of the polycarbonate resin composition

15 of the present invention; however, these comparative |
components are also classified intp the components

(A) to (E) for the sake of convenience.

Component (A): Aromatic polycarbonate

20
(PC1l)
A bisphenol A polycarbonate produced by the mol-
ten-state transesterification process, which has a

weight average molecular weight (MW) of 20,900 and ter-

25 minal phencolic groups in an amount of 33 %, based on




parative Exanple 1 (in which the ambunt of conponent (A) was outside the

range of the present invention) did not exhibit a EEEh f!ane rg%Frdancy
which is an objec- tive of the present invention. 24k r 64 NNn
Infna Qx ad ,- rtO Inr-n NN %arir4 , 1Ce enninin ke Q rl .-1 a ot
41 ,f 0 39, Aca 56

the number of all terminal groups (hereinafter, the
percentage is referred to simply as a “terminal pheno-

lic group ratio")}, was used as PCl.

5 (PC2)
A bisphenol A polycarbonate produced by the mol-
ten-state transesterification process, which has an MW

of 20,000 and a terminal phenolic group rdtio of 35 %,

was used as PC2.

10
{PC3)

A bisphenol A polycarbonate pfoduced by the mol-
ten-state transesterificatign process, which has an MW
of 25,000 and a terminal phenolic group ratio of 30 %,

15 ‘was used as PC3. |
Component (B)}: Copolymer comprising an aromatic vinyl
monomer unit (b-1) and a vinyl cyanide monomer unit (b-
2)

20
{ SAN)

Acrylonitrile-styrene copolymer having a weight
average molecular weight of 140,000 was used as SAN.
SAN had the following composition.

25 Acryronitrile unit content: 25.0 % by weight




u b0. rlWzR OVa 01010 .94 4J 4J. - r1l4H ++ 41 4 C ~ll-q +, i
0 ab 42 Ctober, 2003 65 Exanples 4 through 8 and r t}v osﬁanples 2
and 3 Using the formulations indicated in Table 2, g3§E£%€§Jéi~——
pol ycarbonate resin conpositions were produced in the same nanner as in
Exanmples 1 through 3 and Com 5 parative Exaqgle 1. Using the obtained
pellets, the resin conpositions were eval uat®t as follows. (1) Flarme
retardancy: The obtained pellets of a polycarbonate resin com

Styrene unit content: 75.0 ¥ by weight

(BAAS)
Butyl acrylate-acrylonitrile-styrene copolymer
5 having a weight average molecular weight of 106,000 was
used as BAAS. BAAS had the following composition.
Butyl acrylate unit content: 10.0 ¥ by weight
Acryronitrile unit content: 27.0 % by weight
Styrene unit content: 63.0 % by weight

10

Component (C): Cyanide-containing, graft copolymer

(ABS)
. A commercially available powdery ABS resin (trade
15 name: RC, manufactured and sold by Mitsubishi Rayon Co.,
Ltd., Japan)}, in which less than 90 % of the resin re-

mains on a 10-mesh sieve, was used as ABS.

Component (D): (Meth)acrylate-containing, graft co-

20 polymer

(MBS1)
A commercially available methyl (meth)acrylate-
butadiene-styrene copolymer (trade name: Metablen

25 C-223A, manufactured and sold by Mitsubishi Rayon Co.



.10 position were dried and subjected to an injection nold- ing at a
cylinder tenperature of 260 C and a nold tem peratuge.0 °§5 Cﬁ t her eby
obtain test specinmens (thickness: 1/10 inch or 1/16 éﬁgﬁ;r—ﬁﬁe—éﬁgne retar-
dancy of a resin conposition was eval uated by the Ver- 15 tical Burning Test
described in UL-Subject 94. Spe cifically, the 500MVN Vertical Burning Test
described in UL-Subject 94 was conducted usithg a 1/10 inch-thick test
specinen, and the afterflanme time of each of the five test specinens was
al so neasured. Thed!{obapan) ¥&staskhage MBER. is the total of the
afterflame times in- dividually nmeasured for the five test specimens (unit:
seconds). In addition, the 20MM Vertical Burning Test described in

UL- Subj ect 94 was conduct ed using a 1/16 inch-thick test specinmen. 25 2
Cct ober, 2003 66{¥B$2Melt flow rate (MFR): The nelt flowrate (unit: g/ 10
m n) was neasured in accordance with ASTM D1238, at 220 C for 10 m nutes

under a |oad of 10 kgA GofB¢rtistilynpaatlablengbhihylh¢mbzhdabipaatest rength
was neasured in accor- dance with ASTM D256, using a notched test specinen
havi ng a ? hi cknekatafiieng- ShyheﬂencbpokgmernﬂmwhdeThaméG Meshbipaci nens were
prepared by subjecting a resin com position to an injection nolding at a
cyl i nder tenperde- @%38 omapybactunddaand| doldnper Mitsabdsh&5REyopdLokeat

msunuontmmmaune(Hmz
Ltd., Japan) was used as MBS2.

(MBS3)
10 A commercially avallable methyl (meth)acrylate-

butadiene-styrene copolymer (trade name: Kane Ace M-511,

manufactured and sold by KANEKA CORP., Japan) was used
as MBS3,.

15 (MBS4)

A methyl (meth}acrylate-butadiené-styrene co-
polymer produced in the following manner was used as
MBS4.

6,000 g of a polybutadiene latex {nonvolatiles

20 content: 40 % by weight, average particle diameter: 0.2

pm), 1,800 g of deionized water, 30 g of potassium ro-
sinate, 2.1 g of ethylenediaminetetraacetic acid (EDTA),
1.8 g of sodium formaldehyde sulfoxylate and 0.3 g of
iron(II) sulfate were placed in a 10-liter glass reac-

25 tor equipped with an agitator, thereby obtaining mix-



15 The heat distortion tenperature (unit: C) was neasured in accordance
with-ASTM D648, using a test specinen having a thicknes f 1 Lhch, under
a load of 18.6 kgf/cnR. 20 (5) Stability in machaniéa&ﬁiﬁ%@é—égé: As a
suppl enental evaluation for determning e stability in nechanical
properties, the resistance of a resin conposition to high tenperature and
high humdity conditions was tested as follows. A 1/4 inch-thick 25 test
speci men prepar ed BWreub; edfixguger dsthusonpsaingdomashdreaed3te770iun to

i njection nolding_at a cyl | nder tenperature of 240 C and a nold tenperature
of 65 C was pl acediireRre Ri grnsdetdng @fe 540d thiafh memhyilt methfdictiydase f pr
200 hours, wherein the tenperature was 70 C and RH (rela 5 tive hum dity)
was 95 % Subsequeﬁﬂ g, of hetyzredei.nBadt g ofr engteneothydeopesukiast an@ss, 1
speci men was neasured ‘i n accordance with ASTM D256 using a notched test

speci nen  (thi ckngsf t4dodebylemcaptiegl,cahdman lamesisasi 961utibR con-
retention of the lzod inpact strength, relative to 10-the |zod jnpact

strength of5 an i nttadinimytlsPegi GENsodnam Berpalidedddd’stfokdsht n-
pl aced under high terperature and high hum dity conditions. Afretéﬁﬁ&lgrrre

100 % means that wemtiantbuspachdaeaengt hidtdraol 1@@@!@@5&%\?&:%&@; a .
pl aci ng the test specinen under 15 high tenperature and high humdity .

condi tions. (6) Epairdatd af of . whduﬂﬁpﬁﬁile(é(@itafiﬁrg HIRS | FEETL ¢t H- 4
g) were continuqusly . produced by subjecting 'a polycarbonate resin corrp03| ..
20- tlon to a_cont ftlilht@J.S nEreet Icsmnﬂé@idtg d@lﬂge aébé@éeﬁzentmned add:l.tion, o
rj . ._the resultant mixture in the reector was further agi- '
"10-' ;. tated for 1 hour to thereby mature the’ polymers. 'I’he ',- .
' copolymers contained in the reaction mixture were

. sol:l.dified by us:Lng sulfuric acid and the solidified :-
R -':co;)olymers were washed and dried to thereby obtain a

_.-_'methyl methacryate hutad:.ene styrene copolymer

‘15’ .

* ' Component _{( E')Q:_.Organiq. phosphorus | - c‘d?npoun’d ol_'-igoner C

,) ..'(E_;..l) . =
- - o | e '-An org'anic' phosphoms compound oligomer repre-- |
20" -.sented by formula (1) above wherein all of the groupe a
' R‘,_ Rb. ‘RS and RY are phenyl groups, was ‘used as: El. El

) had a weight average polyme_r:.zation degree (N) of 1.08 .

- and an acid value of 0.45 mg KOH/g. -

25 - (E2)



tion nol ding machi ne (NI GATA CN75, manufactured and sold by NI GATA

ENG NEERI NG CO., LTD., Japan) under the follow ng gonditjons, | i nder

t enperature: 260 C, mol d tenperature: 40 C, inj ectgﬁ-‘—’ﬁﬂhﬁl’—%gééconds, 25
cooling time: 1.2 seconds, interval tinme: 2 seconds and 2 Cctober, 2003 68

mol.di ng cycle: 8.3 seconds. The surfaceB@onditions of the nold |ndividually
after 100 shots, 500 shots, 1,000 shots and 2,000 shots were eval uated by

vi sual observa- tion. A‘E—heof@,ej_cofﬁ, RS evagurﬁ)ﬁgnfocggﬁgﬁgggce@v%et_h 5

the followng criteria. O: MD di t occur

occurred betweenslgiteld StoShRlad Q apBaath occu red bet ween
the 101st shot and 10 ?ﬁ% 1, 000t h- gh% QQQ %%tguir etg’D% i€ st

20152 Ot ober, "SARS 60 oty LT °¥f?§E%NE>8”Eﬂ RS ern? “?s?z:“qdp&Tﬁb' ©

W+~ 10 in the compound is 1:1, was used as EZ. Ez had a

5 '. ._.weight average polymerization degree {N) of 1.15 and an
. acid value of 0.63 ulg KOH/g.‘

(E3).,
: i;j I .J,-i Triphenylphosphate (TPP) (manufactured and sold by’
fl.qﬁ- : _-Daihachi Chemj.cal Industry Co.. Ltd..‘ Japan) was used- o
. B as E3. C N o '

An organic phosphorus compo.und oligomer repre-'.‘ |

'_3.1-5 | sented by formula. (1) above. wherein all ‘of the groups

. 'R‘. _Rb, RS, and R" are phenyl groups was used as’ E4. B4
:.had a weight average polymerization aegree (N) of 1 12-' .-

d ‘and an ac:.d value of 0. 09 mg KOH/g._

20 . (ES) .
'An orgauic phosphorus, ‘ compound oligomer repre-
_‘sented by formula (l) above wherein all of the groups.
R*, R®, R® and R® are phenyl groups, was used as E5. E5
- had a weight average polymerlzation degree (N) of 1.1;1
25 and an acid value of 1.12 mg KOH/g. | |




11t tyMGYZNC X1 1 0 W5 s,,s9+h. 1le %Q~1ry tMI1IN1 N 1CIn tlin to In OO0
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Other components
(Fluoro resin: PTFE)
5 A commercially available polytetrafluorcethylene

(PTFE) (trade name: Teflon 30J, manufactured and sold
by Du Pont—ﬁitsui Fluorochemical Co., Ltd., Japan;
agqueous dispersion type; PTFE content: 60 % by weight)
was used as PTFE.
10

(Methyl methacrylate-butadiene copolymer: MB)

A commercially available methyl methacrylate-
butadiene copolymer (trade name: Kureha Paraloid
EXL2602, manufactured and sold by Kureha Chemical In-

15 dustry Co., Ltd., Japan) was used as MB.

(Silicone-acrylic complex rubber)

A commercially available silicone-acrylic complex
rubber (trade name: Metabulen S$-2001, manufactured and

20 sold by Mitsubishi Rayon Co., Ltd., Japan} was used as

a sllicone-acrylic complex rubber.

A silicone-acrylic complex rubber is a rubbery
graft copolymer obtained by graft polymerizing methyl
methacrylate onto a complex rubber having a network

25 structure in which a polyorganosiloxane component and a
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QU - 2 October, 2003 70 The resin conposition proguge Ln e 3of
Exanpl es é——ﬁggngégﬁg—

10

15

20

25

4 to 8 had not only a high flane retardanc¥

62

polyalkyl (meth)acrylate rubber component are entangled

with each other.

(Methyl methacrylate-butyl acrylate copolymer: MBA}

A commercially available methyl methacrylate-butyl
acrylate copolymer (trade name: Kane Ace FM-21, manu-
factured and sold by KANEKA CORP., Japan) was used as
MBA.

Examples 1 through 3 and Comparative Example 1

The components (A), (B), (C) and (D) were mixed
with each othér in the amounts (ﬁnit: part by weight)
indicated in Table 1. The resultant mixture was melt-
kneaded using a twin-screw extrﬁder (ZSK-25, maﬁufac-
tured and sold by Werner & Pfleiderer GmbH, Germany)
having a cylinder temperature of 250 °C, and the resul-
tant melt-kneaded mixture was subjected to pelletiza-
tion to thereby obtain pellets. During the melt-
kneading of the components (A), (B), (C) and (D), the
component (E), which is a flame retardant, was added to
the extruder in the following manner. The component
(E) was preliminarily heated to 90 °C and was injected
into the extruder, by means of a gear pump, through an
injection nozzle located at the middle of the extruder.

The obtained pellets were subjected to an injec-

XE




high nelt fluidity, a high inpact resistance and a high thermal stability.

In addition, the resin conposition 5 had an excellent stahility in

mechani cal properties and the occurrence of MD was &ﬁﬂﬂo_bﬂs.@_il ly, the
resin conposition produced in each of Exanples 6, 7 and 8 had excellent
thermal resistance and excellent stability i mechani cal properties, and
the occurrence of MD was 10 greatly suppresé d. On the other hand, the resin
conposition produced in Conparative Exanple 2 (in which a conponent (D) was
not used) had pdokon Rrpkiingsisingcean imiechbonesphdingnmashinen{p¥BRiuced in
Conparative Exanple 3 (in which 15 a nonophosphoric ester (TPP) was used as
a flame retardatiOT SIAR ereanyfackyeedce r%ﬂgé by RANUQASLTB. appapam} from
Fig. 2 which is the TEM photo- m crograph of the resin conposition produced
in Exanple 4, iat tmenq)kcgbwmtmmmmtm efie2 49 blhr -toonthe ety Gai20 ponent
(D (i.e., the black or dark gray dots shown in the TEM photom crograph of
Fig. 4) is di spdr&td srackiens y(thiekreswnal AL0ftreREBYL{ he ébﬁbbn&?ﬂf (B)
(i.e., %ﬂe mhiteﬁgg?ains shown_in the TEM photom crograph of Fig. 4), but
al so in the comfoieMating \#he £ Iyresre trrdaney of xthe ¥eulnegpmposi--

- conposition. On the OtEﬁ{ hand,. as 2 Cctober, 2003 7]. is apparent from Fig.
2 which is the TEMhot8fi dLYGa ot lsme: e tardancyo messiaviadmaiastiied in

Compar ot ve X HE okl Ml i et RD Face LA T Sormees s (8- 1S
o 2ok o b e LU dkndd JFMURDOLELE ERELARL 1 [18 1.4idn) °
and by the 20MM Vertical Burning Test described in UL-
10 Subject 94 (the evaluations with the codes "V-0", "V-1"
and "V-2" were conducted (degree of flame retardancy:
V-0 > V-1 > V-2)) (thickness of the test specimen: 1/16
inch).
The results are shown in Table 1. As is apparent
15 from Table i, the resin composition produced in Com-
parative Example 1 (in which the amount of component
(A) was outside the range of the present invention) did

- not exhibit a high flame retardancy which is an objec-

tive of the present invention.



t he domains forned by the conponent (B) (i.e., the white domains shown in
t he TEM phot omi crograph of Fig. 4) and, therefore, alpost no ery
conponent is dis 10 persed in the conponent (A). Th ed
di spersion norphology of the resin conpggition of the present :invention is
consid- ered to greatly.contribute to an excellent nelt stabil- ity and an
excel l ent inpact resistance. 15 Exanples 9 through 12, Conparative_
Exaanples_ 4 through 7 Using the fornmulations indicated in Table 3, poly
carbonate resin conpositions were produced in the same nmanner as in )
Exanples 1 through 3. MFR values (220 C 20 with a load of 10 kg) and | zod
| npact strengths - (notched specinmen. 1/8 inch thick) of the produced resin

conpositions were eval uat gd—rr—triresam ﬁ?ﬁﬁ‘r &t —r—Fxarpd es 4 through 8.
The results are shown in Tab]e . 45 Furthery Fig. 4 hhs-begn prepared using
the re 2 Cctober, 2003 72[Ruftw af Jt hel evalwat by of thesrepin conposition
pro- duced in each of Exapplies ¢ tHrough L2 an& ¢o aratdve- Exanpl es 4
through 7. FHg. 1 is a grpphlshow g the !relatidnshi g bet ween the rubbery
pol yner content 5 (unit: -Poby weight) jof [he|resiin conpositfon,*relative to.
100 parts by weight of the res p«£enRdsit gnl (bhe 2 otlal sanpunt of the |
conmponents (A), (B), (O ﬁd D) ¢ YO0 patri seby mﬁighti, and the nelt flow
rate (MFR) -and inpact resisgange (tzdd ijppagt s{renhgtih) off the resin 10 -
conposition. As is apparﬂng rror1klg. I, The[resin .'.g;:-ﬂ S
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conposition produced in each of Exanples 4 through 8 (in which the '
conponents (C) and (D) were used in com bination a rgft ry
conponent) showed an excel - | ent bal ance between th§L§§&9—$Fh2§@g§ and t he

i npact 15 - resistance, as conpared to that of a resin conposition produced
in each of Conparative Exanples 4 to 7 (iné5which only conmponent (C) was
used as a graft rubbery conponent). 2 Cctober, 2003 73 . .4 C o0, a.rvNaoi

cowt.~cm'n uw ONNFCA &ln GW aaoa'"~rrz'~ o xco.-1.1.iorh,-3in UW.~ Z
ON p "!'"dr4. Bxpmples 4 through 8 and Comparative Examples 2 and 3

Using the formulations indicated in Table 2, pel-
lets of polycarbonate resin coﬁpositions were produced
in the same manner as in Examples 1 through 3 and Com-

5 parative Example 1. Using the obtained pellets, the

resin compositions were evaluated as follows.

(1} Flame retardancy:
The obtained pellets of a polycarﬁonate resin com-
.10 position were dried and subjected to an injection mold-
ing at a cylinder temperéture of 260 °C and a mold tem-
perature of 65 °C to thereby obtain test specimens
(thickness: 1/10 inch or 1/16 inch). The flame retar-
dancy of a resin composition was evaluated by the Ver-
15 tical Burning Test described in UL-Subject 94. Spe-
cifically, the 500MW Vertical Burning Test described in
UL-Subject 94 was conducted using a 1/10 inch-thick
test specimen, and the afterflame time of each of the
five test specimens was also measured. The "total af-
20 terflame time” is the total of the afterflame times in-
dividually measured for the five test specimens (unit:
seconds).' In addition, the ZOMM Vertical Burning Test

described in UL-Subject 94 was conducted using a 1/16

inch-thick test specimen.
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(2) Melt flow rate (MFR):
The melt flow rate (unit: g/10 min) was measured

in accordance with ASTM-D1238, at 220 °C for 10 minutes

under a load of 10 kg.

(3) Izod impact strength:

The Izod impact strength was measured in accor-
dance with ASTM-D256, using a notched test specimen
having a thickness of 1/8 inch (unit: kgf'cm/cm). The

10 test specimens were prepared by subjecting a resin com-
position to an injection molding at a cylinder tempera-

ture of 240 °C and a mold temperature of 65 °C.

(4) Heat distortion temperature (HDT):

15 The heat distortion temperature (unit: °C) was
rmeasured in accordance with ASTM-D6&48, uéing a test
specimen having a thickness of 1/8 inch, under a load

of 18.6 kgf/cm.

20 - {5) Stability in mechanical properties:
As a supplemental evaluation for determining the
stébility in mechanical properties, the resistance of a
resin composition to high temperature and high humidity

conditions was tested as follows. A 1/4 inch-thick

25 test specimen prepared by subjedting a resin composi-
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10

15

20

25

tion to injection molding at a cylinder temperature of
240 °C.and a mold temperature of 65 °C.was placed under
high temperature and high humidity conditions for 200
hours, wherein the temﬁerature was 70 °C and RH (rela-
tive humidity) was 95 %. Subsequently, the Izod impact
strength éf the resultant test specimen was measured in
accordance with ASTM-D256 using a notched test specimen
(thickness: 1/4 inch) (unit: kgf:cm/cm)}. In addition,
the retention of the Izod impact strength, relative to
the Izod impact strength of an intact test specimen,
was determined for the test specimen placed under high
femperature and high humidity conditioné. A retention
of 100 % means that the Izod impact strength did not
decrease even after placing the test specimen under

high temperature and high humidity conditions.

(6) Evaluation of mold deposit (MD):

Test specimens (weight: 4 g) were continuously
produced by subjecting a polycarbonate resin composi-
tion to a continuous injection molding using an injec-
tion molding machine (NIIGATA CN75, manufactured and
s01d by NIIGATA ENGINEERING CO., LTD., Japan) under the
following conditions: cylinder temperature: 260 °C,
mold temperature: 40 °C, injection time: 3 seconds,

cooling time: 1.2 seconds, interval time: 2 seconds and
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74 Exanples 13 through 15 Using the formul ations indhc tﬁa in:ggghe 4, poly-
carbonate resin conpositions were produced in the sa € in

Exanples 1 through 3. The manner in which 5 the |zod inpact strengths
(notched specinen, 1/8 inch thick) of the ggoduced resin conpositions
change with tine under high tenperature and high humdity condi- tions (60
C, 85 RHO was evaluated. The results are shown in Table 4. 10 As is

apparent from Tahbkdingt bgcdegr 8e 30kedBndy.oveRBNEUrfatescohaitgohs dbe hi gh
tenperature and high humdity conditions increases in accordance with the

decrease in the thedmsaluendfvideatp@iver (190 shvad, FA&HASI,N 1,000
conposition. 15 2 Qctober, 2003 75
shots and 2,000 shots were evaluated by visual observa-
ﬁion. The level of MD was evaluated in accordance with
5 the following criteria.
©@ : MD did not occur during 2,000 shots.
C : MD occurred between the 1,001st shot and
2,000th shot.
A @ MD occurred between the 10l1st shot and
10 _ the 1,000th shot.

x : MD occurred during the first 100 shots.

The results of the above-mentioned evaluations are
shown in Table 2.

15
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The resin composition produced in each of Examples
4 to 8 had not only a high flame retardancy, but also a
high melt fluidity, a high impact resistance and a high
thermal stabiiity. In addition, the resin cOmbosition

5 had an excellent stability in mechanical properties and
the occurrence of MD was small. Especially, the resin
composition produced in each of Examples 6, 7 and 8 had
excellent thermal resistance and excellent stability in
mechanical properties, and the occurrence of MD was

10 greatly suppressed.

On the other hand, the resin composition produced
in Comparative Example 2 (in which a component (D) was
not used) had poor impact resistance, and the resin
composition produced in Comparative Example 3 (in which'

15 a monophosphoric ester (TPP) was used as a flame
retardant) suffered a large occurrence of MD.

As is apparent from Fig. 2 which is the TEM photo-
micrograph of the resin composition produced in Example
4, in the present invention, the rubber-containing com-

20 ' ponent (D) (i.e., the black or dark gray dots shown in
‘the TEM photomicrograph of Fig. 4) is dispersed not on-
ly in the domains formed by the component (B) (i.e.,
the white domains shown in the TEM photomicrograph of

Fig. 4), but also in the component {A) which forms the

25 matrix of the resin composition. On the other hand, as
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is apparent from Fig. 2 which is the TEM photomicrogra-
bh of the resin composition produced in Comparative Ex-
ample 2 (in which the rubber-containing component (D)
was not used), almost all of the rubber-containing com-
5 ponent (C) (i.e., the black or dark gray dots shown in
the TEM photomicrograph of Fig. 4) is dispersed in only
the domains formed by the component (B) (i.e., the
white domains shown in the TEM photomicrograph of Fig.
4) and, therefore, almost no rubbery component is dis-
10 persed in the compbnent (a). | |
The above-mentioned dispersion morphology of the
resin composition of the présent invention is consid-
ered to Qreatly contribute to an excellent ﬁelt stabil-

ity and an excellent impact resistance.

i5
| Examples.g through 12, Comparative Examples .4 through 7
Using the formulations indicated in Table 3, poly-
carbonate resin compositions were produced in the same
manner as in Examples 1 through 3. MFR values (220 °C
20 with a load of 10 kg) and Izod impact strengths

(notched specimen, 1/8 inch thick) of the produced
resin compositions were evaluated in the same manner as
in Examples 4 through 8.

The results are shown iﬂ Table 3.

25 - Further, Fig. 1 has been prepared using the re-
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Oct ober, 2003 76 Exanple 16 and Conparative Exanple 8 Usi ng. the
formul ations indicated in Table 5, poly- ca@Bonate resin conpositions were
produced in the sanme nmanner as in Exanples 1 through 3. The manner in which
sults of the evaluation of the resin composition pro-
duced in each of Examples 9 through 12 and Comparative
Examples 4 through 7. Fig. 1 is a graph showing the
relationship between the rubbery polymer content
5 (uﬁit: % by weight) of the resin composition, relative
to 100 parts by weight of the resin composition (the
total amount of the components (A), (B), (C) and (D} is
100 parts by weight), and the melt flow rate (MFR) and
impact resistance (Izod impact strength) of the resin
10 composition. As is apparent from Fig. 1, the resin
bomposition produced in each of Examples 4 through 8
(in which the components (C) and (D) were used in com-
bination as a graft rubbery component)} showed an excel-
lent balance between the melt fluidity and the impact
15 : rgsistance, as compared to that of a resin composition
produced in each of Comparative Examples 4 to 7 (in

which only component (C) was used as a graft rubbery

component).




5 the Izod inpact strengths (notched specinen, 1/8 inch thick) of the
produced resin conposition change with tinme under Righ_ t e e and hi gh
hunm dity condi- tions (60 C, 85 9%RH (relative huni d%@@ﬁiated As a
result, it was found that the resin conposi- 10 tion produced in Exanple 16
(in which conponents (C) and (D) were dSed in conbination as a graft

rubbery conponent) had a stable nmechanical property, as com pared to that
of the resin conposition produced in Com parative Exanple 8 (in which only

conmponent (C) -was- 15 used as pa—g-aft—+pbbpry—copponept)—2-Qctober, 2003 77
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Examples 13 through 15

Using the formulations indicated in Table 4, poly-
carbonate resin compositions were produced in the same
manner as in Examples 1 through 3. The manner in which

5 the Izod impact strengths (notched specimen, 1/8 inch
thick) of the produced resin compositicns change with
time under high temperature and high humidity condi-
tions (60 °C, 85 RH%) was evaluated.

The results are shown in Table 4.

10 As is apparent from Table 4, the degree of im-
provement in resistance to the high temperature and
‘high humidity conditions increases in accordance witb
the decrease in the acid value of the component (E)

used in the resin composition.

15
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Example 16 and Comparative Example 8

Using the formulations indicated in Table 5, poly-
carbonate resin compositions were produced in the same
manner as in Examples 1 through 3. The manner in which

5 the Izod impact strengths (notched specimen, 1/8 inch
thick) of the produced resin composition change with
time under high temperature and high humidity condi-
tions (60 °C, 85 %RH (relative humidity)) was evaluated.

As a result, it was found that the resin composi-

10 tion produced in Example 16 {in which components (C)
and (D) were used in combination as a graft rubbery
component) had a stable mechanical property, as com-
pared to that of the resin composition produced in Com-

parative Example 8 (in which only component (C) was

15 used as a graft rubbery component).
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2003 78 Exanples 17 and 18, and Conparative Exanpl es_9 tproe Usi ng the
formul attons-indicated in Table 6, poly- carbonate r%&ﬁ—%ﬁ&é@éons wer e
produced in the sane 5 manner as in Exanples 1 through 3. The flane -
retardan- cies and MFR values (220 C witfrya | oad of 10 kg) of the produced
resi'n conpositions were evaluated in the sanme manner as in Exanples 4
through 8. Further, the 1zod inpact strengths and residential |zod inpact

10 strengths were neasured using 1/8 inch-thick test specinens (notched
specinmen). The residential 1zod im pact strength is the |zod inpact

strength of a test specinmen which has been prepared after allowing a resin
conposition to reside inside a|ng|di hg]maching (dyliin 15 der|tepperature:
240 C) for 10 mnutes. The re:;g'II% preeeghown 1D {Trablw | 6s 24 “cpober, 2003
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Examples 17 and 18, and Comparative Examples 9 through
11

Using the formulations indicated in Table 6, poly-
carbonate resin compositions were produced in the same
5 manner as in Examples‘l through 3. The flame retardan-
cies and MFR values (220 °C with a load of 10 kg) of
the produced resin compositions were evaluated in the
Same manner as in Examples 4 through 8. Further, the
Izod impact strengths and residential Izod impact
10 strengths were measured using 1/8 inch-thick test
specimens (notched specimen). The residential Izod im-
pact strength'is the Izod impact strength of a test
specimen which has been prepared after allowing a resin
composition to reside inside a molding machine (cylin-
15 der temperature: 240 °C) for 10 minutes.

The results are shown in Table 6.
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MBS1 used in Example 17 is a copolymer obtained by
graft polymerizing styrene and methyl methacrylate onto
@ rubbery butadiene poclymer, wherein the content of the
rubbery butadiene polymer in MBS1 is approximatelf 80 %
5 by weight, and the weight ratio of styrene to methyl
methacrylate in MBS1 is 50/50 (the total content of the
grafted_pélymers in MBS1 is approximately 20 % by
‘weight). MBS4 used in Example 18 is a cdpolymer ob-
tained by graft polymerizing styrene and methyl
10 methacrylate onto a rubbery butadiene polymer, wherein
the content of the rubbery butadiene polymer in MBS4 is
approximately 80 % by weight, and the weight ratio of
styrene to methyl methacrylate contained in MBS4 is
10/90 (the total content of thé grafted polymers in
15 MBS4 is approximately 20 % by weight). The resin com-
position produced in each of Examples 17 and 18 had an
excellent flame retardancy and an excellent Izod impact
strength. Further, each resin composition had an ex-
cellent residential Izod impact strength. |
20 ' On the othér hand, MB used in Comparative Example
9 is a styrene-free copolymer obtained by graft polym-
erizing methyl methacrylate onto a rubbery butadiene
polymer, wherein the contents of the rubbery butadiene
polymer and methyl methacrylate in MB are approximately

25 80 ¥ by weight and 20 % by weight, respectively. The




80 MBS1 used in Exanple 17 is a copol yner obtained by graft polynerizing
styrene and nethyl nethacrylate onto a rubbery bUt%gkﬁﬁﬁgﬁﬁLéﬂﬁ#§ wher ei n
the content of the rubbery butadi ene polynmer in MB - tely 80 %
5 by weight, and the weight ratio of styrene to nethyl nethacrylate in MBS
Is 50/50 (the total content of the grafted gglyners in MBSL is

approximately 20 % by -weight). MBS4 used i A*Exanple 18 is a copol yner ob-
tained by graft polynerizing styrene and nethyl 10 nethacrylate onto a

rubbery but adi engipakwie-actiANe torpifex ORI r afsdd16i 4 UbhRs ¥rDEiRdlimne
polymer in MBS4 is approximately 80 % by weight, and the weight ratio of

styrene to met hyamf@ehaor Yilsatee ARIFeAEIrtde Mol ned WiPfa{nde bPt@tart
content of the grafted polynmers in 15 MBS4 is approxi mtely 20 % by  wei ght) .

The resin com pesiymefriRioduerRtlvi eRethAtrEXat®| st d 7a aRebBSrPash Bfiner

excellent flanme retardancy and an excellent |zod inpact strength. Further,

each resin conpogohisastiad aFf eX-pBfdeddns S5l chedtid adnd Z@dpdIRaTKky Bt rengt h.
20 On the other hand, MB used in Conparative Exanple 9 is a styrene-free

copol yrer 50bt ai néohelti ) greaivtl at@ ,y wheard n nghdeédivt ered heer yhat cubbédy a

rubbery but adi ene polyner, wherein the contents of the rubbery butadi ene
pol ynmer and met hpblyselraeanyl atecthyil Minatle) agupy Dt ereire | yhé Sc 8o Urbyr vaateg ht
and 20 % by wei ght, respectively. The 2 Cctober, 2003 81 silicone-acrylic

conpl ex rubber usPproxi®arhedivatid et by wepdlet ldnd s2m Stbhyreakbght eereopol yner
obtained by graft polynerizing nethyl nethacrylate onto a rubbery pol yner
spectively. Further, MBA used in Comparative Example

11 is a styrene—free copolymer obtained by graft polym-

i0 eriziqg methyl methacrylate onto a butyl acrylate rub-

| ber, wherein the contents of the butyl acrylate rubber

and methyl methacrylate in MBA are approximately 80 %
by weight and 20 % by weight, respectively. Each of
the abovefmentioned styrene-free copolymer components

15 exhibits the ability to improve the impact resistance
of the resin composition. However, the use of such-a
styrene-free copolymer component in the Comparative Ex-
amples resulted in either a decrease of the improvement
in impact resistance or a decrease of the residential

20 Izod impact resistance, as compared to those of the
resin composition produced in each of Examples 17 and
18. 1In addition, the resin composition produced in

each of Comparative Examples 9 and 11 suffered a lower-

ing in flame retardancy.




consi sting of a polyorganosil oxane and a pol yal kyl 5 (nmeth)acrylate, wherein

the contents of the rubbery polynmer and nethyl (negh agr | at Ob t he
copolynmer are approximately 80 % by wei ght and 20 éﬁ%§—$ﬁ$§ﬁé&——&e-
spectively. Further, MBA used in Conparative Exanple 11 is a styrene-free
copol ynmer obtained by graft polym 10 erizing nethyl nethacrylate onto a
butyl acrylate rub- ber, wherein the cont ent&2 of the butyl acryl ate rubber
and nmethyl methacrylate in MBA are approximately 80 % by weight and 20 % by

wei ght, respectively. Each of theBdPVEARE NEPbL OEEeTSiyY ene-free copol yner
conponents 15 exhibits the ability to inprove thé 1 npact resistance of the

resin conposition. HoWkeeresihecufmposfitivehoZ thkypeBeehteenteAtiyithot
conponent in the Conparative Ex- anples resulted in either a decrease of the
i nprovenent in énppcsimeitahanaelyr exhdedreasecefllehe mesicdenuiaktz) | zod
i npact resistance, as conpared to those of the resin conposition produced
in each of Exanplmepa¢? madist8nckn a#dirinadnrelsie tafsen apanplamk eetaroduced
in each of Conparative Exanples 9 and 11 suffered a lower- ing in flanme
retardancy. 2 COcdabey, BG63alB2c| MRUIDRIEAL afPlRikceABehkT¥tEbe1iey An
conposition of the present invention not only simnultaneously exhibits
excel l ent nelt fhefdanycali ppapertésisst ahnetheéher theé oesustemce afidndlane
retar 5 dancy, but al so exhibits an excellent stability in nechanical
properties. Furt®RPosihe(MBiuflnehng shenpioddisgposi suchDp desiingcolporpl di ng
of such a resin conPo-- sitionis very small. By virtue of these properties,
. sitlon is very small.” By virtue of these properties,

the resin composition of the present invention has ad-

10 - vantages for use in various industrial fields.




the resin conposition of the present invention has ad 10 vantages for use in
various industrial fields. 2 Cctober, 2003 83 CLAI I\/% f%bf Ira g5t ar dant
pol ycarbonate resin conposition conprising: 5 50 t i ght of
an aromatic polycar- bonate (A), 0.1 to 49 parts by weight of a copol yner
(B) com prising an aromatic vinyl nononer unit (b-1) and a vi- nyl cyanide
nmononmer unit (b-2), 10 0.5 to 30 parts by we#3ht of a cyani de- cont ai ni ng,
graft copolyner (C) obtained by copol ynerizing an aro- matic vinyl conpound
(c-1) and a vinyl cyanide conpound (c-2)ctATiEe presence of a rubbery
polymer (c-3), 0.5 to 30 parts by weight of a (neth)acrylate 15 contai ni ng,
graft copolyner (D) obtained by copolyner- izing an aromatic vinyl conpound
(d-1) and an al kyl (nmeth)acrylate (d-2) in the presence of a rubbery buta-

di ene polymer (di3), AndlEmé ret3@dpatt pohycueibenhtef ralsireatimpdRa tabgani c
20 phosphorus conpound oligoner (E), wherein the total anount of the

conponents (A), cémprisfhgand (D) is 100 parts by weight. 2. The
pol ycarbonate resin conposition according to 25 claim1, wherein said

organi ¢ pAosphorus cofpotod9oal ipaztecbeberigh@0384nyamatE)c ipolyagct ed
fromthe group consisting of com pounds represented by the foll ow ng
f or mul a: bonate (A), '

0.1 to 49 parts by weight of a copolymer (B) com-
Prising an aromatic vinyl monomer unit (b-1) and a vi-
nyl cyanide monomer unit (b-2),

10 0.5 to 30 parts by weight of a cyanide-containing,
graft copolymer (C) obtained by copolymerizing an aro-
matic vinyl compound (c-1) and a vinyl cyanide compound
(c-2} in the presence of a rubbery polymer (c-3),

0.5 to 30 parts by weight of a (meth)acrylate-

15 containing, graft copolymgr (D) obtained by copolymer-
izing an aromatic vinyl compound (d-l) and an alkyl
(meth)acrylate (d-2) in the presence of a rubbery buta-
dieng pelymer (d-3), and

0.1 to 30 parts by weight of at least one organic

20 phosphorus compound oligomexr (E),

wherein the total amount of the components (A},

(B), (C) and (D) is 100 parts by weight.

2. The polycarbonate resin composition according to

25 claim 1, wherein said organic phosphorus compound oli-




YOXO ~(OmRd 5 R(O~ Pt (1) R"' 10 15 wherein: ski } . X represents
--- ; CH3 each of Ra, Rb, Rc and Rd i ndependently iﬁr!egent 5@306 - C20
aryl group; n represents an integer of 1 to 5; and OEER A2 | and m
i ndependently rep- resents 0 or 1. 3. The pol ycarbonate resin composition
according to claim2, wherein each of Ra, Rb, Rc and Rd in formula (1)

I ndependently represents a phenyl group or a@&ylyl 20 group, with the
provi so that each of said conpounds of forrmula (1) contains at |east one
phenyl group andgater| €B3tienselpkylediEddvm the GRoupokwaaliBeRAGE oresbil-
conposition according to 25 any one of clains 1 to 3, wherein the content
of said 2 Cctobepouiz@93r8bresbheryl byt atiee FollokMmgr fofmaaad (neth)acryl ate-
containing, graft copolyner (D) is 65 to 95 % by weight, and the weight
ratio of said conponent (d-Z) _to,said

R%-(0)—P o~—x—-0—ﬁ> ——(0)zR¢ o

wherein: ;3{
3
X represents —{C:}—?—<j>——

10 CH;

each of R2, RP, RC and RY independently

represents a Cg - Cyg aryl group;
n represents an integer of 1 to 5; and

each of j, k, ¢ and m independently rep-

15 resents 0 or 1.

3. The polycarbonate resin composition according to

claim 2, wherein each of R&, RP, RC and RA in formula

(1) independently represents a phenyl group or a xylyl
20 group, with the provisc that each of said compounds of

formula (1) contains at least one phenyl group and at

least one xylyl group.

4, The polycarbonate resin composition according to

25 any one of claims 1 to 3, wherein the content of said




component (d-2) in said (neth)acrylate-containing, 5 graft copolymer (D) is
within the range of from80/20 to 5/95. 5. The polﬁcarbogate Egéin
conposition according to any one of clainms | to 4, r romatic
poly 10 carbonate (A) has a wei ght average nol ecul ar weight of from 15, 000

to 30,000, and said copolyner (B) has a weight average nol ecul ar wei ght of
from50,000 to 180,000. 15 6. The pol ycarbonate resin conposition according

to any one of claﬁgs 1 &p 5, wherein said conponent (E) conprises a
plurality of difTBPBREYoPYEFCLSHHHIMEE Ido fidhd M tity@amslat@rer ei n t he

wei ght average pagl .er.l zation degree - of said plurality of different or
20 panic phospho‘?ﬂé%&%&?ﬁd gaaif&o%éwlﬁgeq 0 i ér?b@g(ﬁ by gfaighd +t o

| th 1.2. 7 h I t it di t f
claim 1 1o 6, WBROERESHEAgBatR AP i CHRPRIARS d G/ Sroaies than
according to ol SoRPInefiiod g s oMb OMAHD AR AL el Wlidre of 1 ess
than 0.1 KOH 9 I bqnat ' i ti di t

any one of "ol al ni= A2 EoCBBSTREE HEP: e VB S e o 1t (e

pol yner . to 5/95.

5. The polycarbonate resin composition according to

any one of claims 1 to 4, wherein said aromatic poly-
10 carbonate (A) has a weight average molecular weight of

from 15,000 to 30,000, and said copolymer (B) has a

weight average molecular weight of from 50,000 to

180,000.

15 6. The polycarbonate resin composition according to
any one of claims 1 to 5, wherein said component (E)
comprises a plurality of different organic rhosphorus
compound oligomers, wherein the weight average polym-
erization degree (N) of said plurality of different or-

20 ' gani¢ phosphorus compound oligomers (E) is in the range

of from 1.0 to less than 1.2.

7. | The polycarbonate composition according to any one
of claims 1 to 6, wherein said component (E) has an

25 acid value of less than 1 mg KOH/g.
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8. The polycarbonate resin composition according to

claim 7, wherein said component (E} has an acid value

of less than 0.1 mg KOH/g.

9. The polycarbonate resin composition according to
any one of claims 1 to 8, which further comprises a

tetrafluoroethylene polymer.



