FLAME- RETARDANT -RESI N- COVPCSI TI ON FI ELD OF THE | NVENTI ON The present
dinvention relates to a pol ycarbonate- 5 containing flane-retardant resin
conposition which is excellent in nolding processability (noldability) such
as nelt ‘fluidity. BACKGROUND OF THE | NVENTI ON 10 A mxture of a
pol ycarbonate and a styrenic resin such-as ABS resin, SAN resin and so .

" forth has high heat resistance and i npact resistance, so that it is gener-
ally used, as a polyner alloy, for various shaped or nolded articles such
as parts for an autonobile, an 15 electric product, an el ectronic product
and the like. Wien the polRURME-RETARDANT rgBIENe  COMROSITHAN ng, an
encl osure, a chassis or the like of electric or elec- tronic parts or

~of fice automation (QA) apparatuses or instrunents, flane-retardancy or
fire-resistance is 20 requi red of such polyner alloy. In particular, for
i ncreasing the safety of a prodEéEPDaOEtEREa.EV§§3FPNication of V-O or 5V

~is frequently required of a shaped artjcle of an QOA appa-, ratys or _a hone

“electric product rec®hfIBEesant dnvantipn, xelates, tq a’ﬁc}?ﬂ]d/qasrli{q{tatrﬁ'ghest

. flanme-retardancy | evel according to the Sub gﬁq 94 of %{%ggVWIféH f%

" Laboratory %o. contpining fianeretprdanty ¥ rEYRY wh

excellent in molding processability (moldability) such

as melt fluidity.

EACKGROUND OF THE INVENTION |

10 _ A'mixture of alﬁdlycarbonate and a styrenic resin.
such as ABS resih, SAN resin and so forth has high heat
resistance and impact resistance, so that it is gener-
ally used, as a polymer alloy, for various shaped or o
molded articles such as parts for an automobi;e, an

15 electric prbduct, an electronic product and the like.
When.the polymer alloy is employed for a housing, an
enclosure, a éhassis or the like of electric or elec-
tronic parts or office automation (OA) apparatuses or
instruments, flame-retardancy or fire-resistance is

20 required of such polymer alloy. .

In particular, for inCréésing the safety gf a
producf, a standard qualification 6f V-0 or 5V is
frequently reéuired of a shaped_artiéle.of an OA appa-
ratus or é home electfic product'recently. While the

25 V-0 or 5V standard is the highest flame-retardancy
level according to the Subject 94 of Underwriter’s

Laboratory Co., Ltd. (hereinafter briefly referred to



-2- as U) as the flanme-retardancy standard in U S.A On the other hand, in
order to decrease the using anount of a material, not onIy m ni aturization
but also thinning of the part or the housing is useful . Such 5 part or
housi ng has, however, a risk of a fire drip arising fromthe thinned part
of the shaped artlcle acconpani ed with burglng (conbustion), and thus
spread- ing fire to another inflammable or“conbustible sub- stance.
Accordingly, a flanme-retardant resin conposi- 10 tion is also required
for such a higher flane resist- ance or flame-retardancy as not to cause a

fl d i
| Ao ot oy dant2 5 f'a%‘?gﬁgd%%%ﬁ%réféﬁﬁgﬁ%sﬁ??%*ﬂ2%%r i SAN
~pol ycarbonat e and aeéﬁy£ﬁg'§tﬁér h ﬁa'nin gﬁgaaéa a§9n€ﬁénﬁgﬂng

fl ame-retardant, e fay Treguenily’ be enp oy a conbi nat1 on of

prom ne- cont al Ny fguht g% é%&%ééﬂé exggp! bﬁwdmﬁﬁlaeﬁfﬁba@ﬂahlwtreapgoA or

its ol igoner, rom nat ed epoxy o { gomer, flame-retardi ng-auxiliary
com 20 prisi ngvéhilﬁnﬁn&ﬂbf £REPASA! oratﬁetﬁbhssngxweuséﬁﬂml -stitrd as

antinony trioxi I's, however, pointed out by an organi zation for

environnent8l ppaEeChORolBing has, .however, a risk of a fire drip
arising from the thinned;part of the shaped article
accompanied with burning (combustion), and thus spread-
ing fire to anothér'inflammable or combustible sub-
stance. Accordingly, a flame-retardant resin composi-

10 tion is also.required for such a higher flame resist-
ance or flame-retardancy_aé not to_céuse a flame drip.

For imparting the flame—retardahcy, a halogen-
containing flame-retardant is usually'added to a poly-
mer alloy comp;ising a polycarbonate and a styrenic

15 resin. As the halogen-containing flame-retardant,
there may frequently be employed a cémbination of a
bromine-containing flame—retardant_exemplified as

~ tetrabromobisphenol A or its oligbmer, a brominated
époxy oligomer, and a flame—retarding-auxiliary'cdm-

20 prising,'as almain component, a metallic oxide exempli-
fied as antimony_tfioxide. It is, however, pointed out
by an organization for environmental protection in
Europe.that,,émong'éuch bromine—containing flame-re-
tardants, use of'decabromodiphenyl'ether (DBDPE) or

25 6ctabromodipheﬁyl ether (OBDPE) has a possibility of

| Qenerating toxic dibenzodioxin with burning of the

resin composition. Therefore, a non-halogen-containing



Eur ope that, anobng such brom ne-containing flanme-re- tardants, use of
decabr onodi phenyl ether (DBDPE) or 25 oct abr onodi phenyl et her (OBDPE) has
a possibility of * generati ng toxic di benzodioxin with burning of the
resin conposition. Therefore, a non-hal ogen-contai ning -3-
flame-retardant is useful for flanme-retacdgng (flane- proofing) of a resin.
As the non-hal ogen-containing flane-retardant, a phosphorus-containing . '
flame-retardant, specifically a 5 flame-retardant conprising an aromatic
phosphoric acid ester is enployed. For exanple, U S. Patent No. 5, 061, 745

correspondi ng. t e1daganecerBahtnisAppeEadt Fop Edanleopebakding2({524h€30

- (JP-A-2-32154) discloses the use of a flanme-retardant conprising a-

- mononeri ¢ phos- ptBofipgpr o€ ackdséater in conbination wth polytetraf! uoro-
ethylene as a flanme-retarding-auxiliary. U S. Patent No. 5,204, 394 :
- di scl oses an addi ti oAsothennohihaiegeo-photphoing féamecretardant, nixture

- of a polycarbonate and a styrenic resin. Further, U S Patent No. 15

5,122, 556 di scl phesphhzusseostainpopyEianenaetasdans, f BRAEIEACALANNR of a

di meri c phosphoric acid ester. Mreover, an addition of such .

 fl ane-r et ar 8ant £éemgriretardant comprising an aromatic phosphoric acid

| ester is employed.. For example,'U.S, Patent No.
5,061,745 coiiesponding to Jépanese Patent Application
Laid-open No. 32154/1990 (JP-A-2-32154) discloses:the
use of a fiame-rétardant comprising a monomeric phos-

10 phoric.acid ester in combination with polytetrafluoro-
ethflene.as a flame-retarding—auxiliary.. U.S. Patent
No. 5,204,394'disc16ses an addition of an oligomeric
phosphoric'acid ester to a mixture of a polycérbonate
and a styrenic resin. Further, U.S. Patent No.

15 5,122,556 discloses the use of a polycarbonate and a
flame-retardant of a dimeric phosphoric aéid éster.-
Mofeover, an addition of sﬁch flame-retardant compris-
ing a phosphoric acidlester to‘a polymer alloy compris-
ing a polycarbonate.and a styrenic resin is also dis-

20 cldsed in,Jépanese Patent Application Laid-open Nos.
62556/1986 (JP-A-61-62556), 4746/1987 (JP-A-62-4746),

: 115262/1996 (JP-A-2-115262), 298554/1992 (JP-A-4-
298554), 179123/1993 (JP-A-5-179123), 262940/1993
'(JP—A¥5-262940), 279531/1993 (JP-A-5-279531) and so on.

25 | -Use of these flame-retardants comprising an aro-

matic substituted or non-substituted phosphoric .acid

ester can impart flame-retardancy and impact resiStance



i ng a phosphoric acid ester to a polymer alloy conpris- ing a pol ycarbonate
and a styrenic resin is also dis- 20 cl osed in Japanese Patent
Application Laid-open Nos. 62556/ 1986 (JP-A-61-62556), 4746/1987
(JP-A-62-4746), 115262/ 1990 (JP-A-2-115262), 298554/1992 (JP-A-4- 298554),
179123/ 1993 (JP-A-5-179123), 262940/ 1993 (JP-A-5-262940), 279531/1993
(JP-A-5-279531) ‘and so on. 25 Use of these flane-retardants
conprising.an aro- matic substituted or non-substituted phosphoric.acid
ester can inpart flame-retardancy and inpact resistance -4- suitably to

a polymer alloy AP "D & RYWERDHOAIAIE dvhprididen edl8addrbotiatesf or e,
some of such resin conposition.as a nolding material for a home electric

apparatus or an £ appaiyaietii daedigen anersfom,| ysdmd gl eswt erksikhe

pol ymer alloy conprising the non-hal ogen-con- tainirng flame-retardant has,
however, frequentdmpqmidriorelas fd waliding wdteridle ot d fpne clastric
Accordingly, a shaped article or nolded article requiring.not only 10

mi ni aturi zati on dpRazdtEs [aylaefih@Erparatisniiag heen eommerdaldsbduced
with high efficiency, by inparting high fluidity (flowability) to the
polyner alldy. implemented. _

The polymer alloy comprising the non-halogen-con-
taining flame-retardant has, however, frequently poor
melt fluidity duriﬁg the molding process. Aécordingly,
a Shaped artiélé or molded article requiring not only

10 miniaturization but_alsollightening and thinhihg can
hérdly be produced.with_high efficiehcy, by imparting
high fluidity (flowability) to the polymer alloy.

Fﬁrther,.the polymer alloy is liable to be at-
tached to a mold of the molding machine and thus a

15 frequent cleaning of the mold is required, or deterio-
ration or degradation by residence of the resin by, for
example, heat or thermal degradation of the £lame-
retardant is apt t6 occur during the molding process.

Furthermore, even if using a polymér alloy having

20 comparatively high melt fluidity, the resultant molded
article may have poor light resistance (light stabili-
ty) and is liéble to be discolored. The heat resist-
ance, impécﬁ fesistanée, mechanical strength and the
like of the molded article is likely to bé decreased

25 with increaéing or enhancing the melt fluidity. For

instance, the heat resistance and flame-retardancy of

the shaped article is liable to be decreased with an



Further, the polymer alloy is liable to be at- tached to a nold of the
nol di ng machi ne and thus a 15 frequent cleaning of the nold is required,
or deterio- ration or degradation by residence of the resin by, for
exanpl e,  heat. or thermal degradation of the flane- retardant is apt to
occur during the nolding process. Furthe~m® e, even if using a polyner

al l oy having 20 conparatively high nelt fluidity, the resultant nol ded
article may have poor light resistance (light stabili- ty) and is liable to
be discolored. The heat resist- ance, inpact resistance, nechani cal
strength and t hdndreasetl trad¢implofedhar istyirenic [ridsdiny red altd vee toedhed 25

Wi th increasing or enhancing the nelt fluidity. For instance, the heat

resi stance and frodiyearbiomadancyplthouigh dhepewlar tilsligity lisaleindansesh
decreased with an -5- increased ratio of the styrenic resin relative to
t he pol ycar bonaf€coxidipgidgh the Adights mesdistpnce e &@siatescq @), the

| i ght resistance, heat. resi stance and i npact .resistance and. the chani cal

strength of the BPAStI&Fgsdstance ead rhsimeahenirdle S&FenGtth ofai i ni ng

hi gh mel t flgﬂ dh&ﬁﬁmﬁpgyﬁﬁélgFéggEﬂJ¥Q§§nﬂgvincreased with maintaining

high melt fluidity.

SUMMARY OF THE INVENTI_ON
Thus, it is an object of the pfesent invention to
10 provide a flame-retardant resin cbmposition,'whereby
_hiéh flamé-retardancy can be imparted to a molded
article, and which has high melt fluidity.
It is another object of the invention to provide a
flame-retardant resin composition whereby even a mélded
15 article ha&ing a thin portion can be molded with high
- accuracy. | |
A still anothe; object of the preseht invention is
to provide, in a polymer alloy sysﬁem comprising a
polycarbonate and austyrenic resin, a resin composition
20 wherein flame drip during burning can be inhibited or
suppreSsed and which has high flaméfretardancy or.flame
resistance. |
A further object of the invention is to provide a
flame-retardant resin composition which is.useful'for
25 obtaining a éhaped artiéle excellent in the flame-re-
tardancy, the heat fesistance, the impact reéistance 

and the mechanical strength.



Thus, it is an object of the present invention to 10 provi de-a

fl ame-retardant resin conposition, whereby high flanme-retardancy can be
imparted to a nolded article, and which has high nelt fluidity. It is

anot her object of the invention to provide a flanme-retardant resin.
conposi ti on whereby even a nol ded 15 artbcle having a thin portion can be
nol ded with high accuracy. A still another "object of the present invention
is to provide, in a polyner alloy system conprising a polycarbonate and a
styrenic resin, a resin conposition 20 wherein flame drip during burning

~can be inhi bi ted or §Epgﬁggé€d?ﬁaﬂhé@'sﬂ as BEQEhE|§EBséﬁ£a£H@8ﬁM18h flame

resi stance. A further e | nve tI0n Is to provid

~flane-retardant gerEQQDQSfihﬁa -pbtgbabatusebih tem 8§1tlehtahmbﬁg a
shaped article exc ent in the flame-re- tardancy, ﬁe heat resi stance,

the inpact resi ghgnregRnflelBesiBeaaBCahdsisengeliul forbobthihsngea anot her
~object of the present invention to provide a flanme-retardant resin
- conposi tion whimblied hrghchel hat’ingdhby endyi higheflbméorebbrdancyg a

5 but also excellent'light resistance.

A yet another object of the present invention is
to provide a flame-reta:dant resin composition which is
useful for obtaining a shaped article excellent in
flame-retardancy, light resistancg,.heat resistance,

10 impact resistance and mechanical strength.
 The ﬁresent inventor méde intensive investigationé
to achieve.the'above objects and, as a result, found
that when an éromatic phosphoric acid ester wherein an
alkyl'group is substituted on a specific.position of
| 15 thie phenyl group is used as a nonfhalogen—cohtaining
flame-retardant, not only thé flame-retardancy but also
the melt fluidity can be improved and thus a shaped
article (molded article) can_be'molded in high accura-
cy. Further, he found that by.using,a specific nucle-
20 ItS-substituted aromatic phosphoric acid ester having
1,3—phenylene_group as the non-halogen-containing
flame-retardant, a resin.composition having high.melt
fluidity‘can.Se.obtained, and whereby a shaped artic;e
'having high flame-retardancy and further high light
25 resistance can be obtained in high accuracy. The
'.present invention has Eeen accomplished based on these

findings.



nol ded article having not only high flanme-retardancy 5 but al so excell ent
| i ght resistance. A yet another object of the present invention is to
provide a flanme-retardant resin conposition which is useful for obtaining a
shaped article excellent in flame-retardancy, |ight resistance, heat '
resi stance, 10 | mpact resistance and mechanical strength. The present :
i nventor made intensive investigations to akhieve the above objects and, as.
a result, found that when an aromati c phosphoric acid ester wherein an

al kyl group is substituted on a specific position of 15 the phenyl group
I's used as a non-hal ggen-cont ai ni ng fl ame-retardant, not on

the ,
f1 ame-r et ar dancy’ but BFeFdiHg i @ fflangEetandat iTRHR &P KRN 5
shaped article (nplded article), can be nolded ,jn hi accura- . Further,
o Tound that - bPEAHE, SrassRt Hinvanrdan SHEried, B B APt |
phosphoric acid peqs]%[eqrﬁjrt}?a}?vi Hg 1,&?%%1’6%%;0]% ), A8 tQﬁ 3 f -
non- hal ogen- cont®al M “reYdr ; _ i ostti %%ﬂﬁlﬂg hi gh
melt fluidity c ht.ai : r ' ! VJ i
flame-retar danciﬁkéér% A 'h%%q-%%f%&é{ﬁfaﬁlg géasﬁ:%g éﬁ"ﬁr& in
high accuracy. e fEERGMnd eI MBS been_acconplished based on these

fi ndi ngs.
0 0 |
1] B | (1)
R1-0-l" O-A-O-l: 0-R4 _
_ _ -0
gz g3 70

10 wherein R!, R?, R® and R* indepéndently represent a

|-

phenyl group which may be substituted with an alkyl
group having 1 to 4 carbon atoms, A represents an
aromatic residue, and n denotes an integer of 0 to 5,
ahd (D) a fluororésin,'wherein said flame-retardant (C)
15 is (i) a compound shown by the formula (I) where R! to
RY independently represent a phenyl group substituted
with 0 to_3_alkyl groups each having 1 to 4 carbon
atoms and at least one of R! to R! is a 2,4-dialkylphe-
nyl group, a 3,4—dialkylphenyl.group or a_3,5—diaikyl—
20 phenyl groﬁp, (ii) a compound shown by the,formﬁla (I)
where A is 1,3-phehylene group, n denotes an integer of
'i to 5 and at least one of R! to 34 is a fhenyl group
substituted with 1 to 5 alkyl grbups each having 1 to 4
carbon atoms, or (iii) a mixture of the compound (i) |
.25 ahd the compound (ii). _
In the compound (i) of the formula (I), the alkyl
group may be an alkyl group having 1 to 3 carbbn atoms



-7- Accordingly, a flane-retardant resin conposition of the present

i nvention conprises (A) an aromatic pol ycarbonate, (B) a styrenic resin,

(C) a flane- retardant of an aromatic phosphoric acid ester shown by 5 the
following formula (1) [err] 10 wherein Rerr], Rerr], Rerr] and

Rl err] independently represent a phenyl gr%up whi ch may be substituted with
an al kyl group having 1 to 4 carbon atons, Arepresents an aronatic '
residue,- and n denotes an integer of O to 5 and (D) a fluororesin, wherein
said flanme-retardant (C) 15 is (i) a conpound shown by the forrmula (I)

Wh 0 Vo 5 al lghcly B ueERYR HEG k) hE FERTL, BgRB She iRy Rt V1

ons an t lTeast one

Somheer 'S, Bapydpet el b BEonBiL 02 sherghet o gy

group or a 3, 5- Ayl “gro a conmpound shown by the

formila (1) whens sddisikyiphentyl gisud, Othe 3 d2baxyapnealaggot 1 10 S

and at | east one’of a“phenyl group substi ed wth 1 to 5

al kyl groups ea%'ﬁdh%hbn@,g-ﬁgaik%bﬂ%yit @%uﬁpris(,i ifioy @x@implle, e abouthe

conmpound (i) 25 and the conpound (ii). I'n the conmpound (i) of the formula
(1), the allyl growp1Epeeent drkore asdi\vndhk totdlcamountaiodns

R, R?, R? and R}, and in the phenyl groups represented
by R}, R?, R} and R!, the ratio of the amount of the
2,4-dialkylphenyl group, the 3,4-dialkylphenyl group
and the 3,5-dialkylphenyl group relative to the amount
10 of mOnoalkylphenyl.gfoups may frequently be éuch that
| the former/the latter is abbut 50/50 to 90/10 (mole
percent).
In the compound (ii) of the fo;mula (I), the alkyl
group may be a methyl group or an ethyl Qroup. In such
15 casé, at least one of R!, R?, R® and R may be a phenyl
group subStituted with 2 alkyl groups each having 1 to
3 carbon atoms, and n may be an integer of 1 to 3.
The styrenic resin (B) includes, for example, a
non-rubber-modified'styrenic'resin such as SAN resin
20 .(AS resin),.and'é rubber-modified styrenic resin such
as ABS resin. The fluororesin (D). such as a polytetra-
".fluoroethylene may usually be employed in a powdery or

granular form.

25 o DETAILED DESCRIPTION OF THE INVENTION
| [Aromatic polycarbonate ()]

~ The aromatic polycarbonate (A) includes various



-8- such as net hyl

group and éthyl -group, and A nay be a phenyl ene group.

The proportion of the anpunt of the 2, 4-dial kyl phenyl group, the

3, 4-di al kyl phenyl

group and the 3, 5- dlalkylphenyl group is, for exanple,

about 5 50 nole percent or nore based on the total amount of Rerr],
Rlerr], Rerr] and Rerr], and in the phengl groups represented by R[err]
Rlerr], Rerr] and Rerr], the ratio of the amount of the 2, 4- dlalkylphenyl
group, the 3, 4-dial kyl phenyl group and the 3, 5- dlalkylphenyl group relative

to the amount 10 -

of nonoal kyl phenyl groups may frequently be such that

t he f /th ' | £

core}poﬁ:lgezi i )eoég%#{ﬁé¥%fn€?9%¥%%§%eé;?w%%%%ﬁe a an%%%];?ygfoup or

an ethyl group. é&cﬂkﬁb &,f PRFdr f& PRESS1 OBSmPduld dnd  pibSgége R err]
pnhe

and Rlerr] nay

group substltuted with 2 al kyl groups each

haV|ng l1to3c Q?éﬁ@nﬁetﬁ@d)p dBYbpea afeatt bgeropfa ldily@ridhe styrenic
es,

resin (B) inclu

or exanple, a non-rubber-nodified styrenic resin such

as SAN resin ZQpheﬁdESccmp@&nd and a cabbenicodiéseer s(yramsestesifiisuch as
ABS resin. The fluororesin-(D) such as a polytetra- fluoroethylene may
usually be 5np|ogeﬂonnmethodueryAsrexamples of the dihydric phenol

compound, there may be mentloned an optionally substi-

tuted bis(hydroxyaryl)alkane'such as bis (4-

hydroxyphehyl)methane; 1,1-bis (4-hydroxyphenyl)ethane,

2,2-bis (4-hydroxyphenyl) propane, 1,1-bis(4-hydroxyphe4

10 nyl)butane, 1,1-bis (4-hydroxyphenyl) isobutane, 2,2-

bis (4-hydroxyphenyl)butane, 2,2-bis(4-hydroxy-3-methyl-

phenyl) propane, 2,2fbis(4—hydroxy-3—t—butylphenyl)-

propane, 2,2-bis (3, 5-dimethyl-4-hydroxyphenyl)propane,

2,2-bis (4-hydroxy-3-cyclohexylphenyl)propane and 2,2-

15 bis (4-hydroxy-3-methoxyphenyl)propane; an optionally

substituted bis (hydroxyaryl)cycloalkane such as 1,1-

bis(4—hydfoxyphényl)cyclopentane, 1,1-bis (4-hydroxyphe-

nyl) cyclohexane, 1,l-bis (4-hydroxyphenyl)cyclododecane.

and others; a dihydroxyaryl ether such as 4,4'-dihy-

20 droxyphenyl éther and 4, 4’'-dihydroxy-3,3’/-dimethylphe-

nyl ether; a dihydroxydiaryl sulfide such as 4,4'-

dihydroxydiphenyl sulfide and 4,4'-dihydroxy-3,3'-

dimethyldiphenyl éulfide} a dihydroxydiaryl sulfoxide

suéh.as 4,47 -dihydroxydiphenyl sulfoxide and 4,4’-

25 dihydroxy-3, 3’ ~dimethyldiphenyl sulfdxide; a dihydroxy-

'diaryl sulfone such as 4,4'-dihydroxydiphenyl sulfone

and 4,4’-dihydroxy-3, 3’ -dimethyldiphenyl sulfone; a



granular form 25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[ Aromati c pol ycarbonate (A)] The aronatic pol ycarbonate (A) includes

vari ous -9- polyners, for .exanple a pol ycarbonate obtainable by a
reaction of -a di hydric phenol conpound and phosgene (phosgene nethod), or
by a reaction of a dihydric phenol conpoun oagd a carbonic diester
(transesterifi- 5 cation nethod). As exanples of the dihydric phenol
conpound, there nmay be nentioned an optionally substi- tuted

bi s(hydroxyaryl)al kane such as bi s(4- hydroxyphenyl) net hane,

1, 1- bi s(4- hydr oxy 3 , = bi h s1)
T 1 b1 s 4y SSLBPERSI AL AZ0R, kéednd! SuENNY' DXYRICRYALOKIPROBYL) it ane,

2,2- bis(4-hydr pxyghenyhabyt ane-ngd2oRyys84mBY Ay sieRy TPt R¥tone; 1,4-
phenyl ) pr opane, g;g-bis(4-hyd?oxy?3-t-gutylphenyF)"propane, f
2, 2-bi s( 3, 5- di ngt By h=AyBrekPpHEA9D L)L BbAPANBenzene, 4,4’ -bis (4-
2, 2-bi s(4-hydroxy- 3-cycl ohexyl phenyl ) propane and 2,2- 15 .
bi3‘(4‘hydrOXY-ﬁyﬂ?bhyfhéhymshlﬁbﬁpamBEnaéneptloﬂab&;(euhydrbuyphe-
bi s( hydroxyaryl)cycl oal kane such as 1, 1- bi s(4-hydroxyphenyl)cycl opent ane,
1, 1- bi s(4- hgdr oxpri¢ethghpcyphehetphthalein and others. These dihy-
1, 1- bi s(4- hydroxyphenyl ) cycl ododecane : ) )

' dric phenol compounds can be used singly or in combina-

tion.

Preferred examples of the dihYdric phenol compound
include a bisphenol whereby an aromatic polycarbonate

10 having high heat resistance can be obtained. As such
bisphenol, there may be mentioned, for instance, a
bis(hydrokyphenyl)alkane such as 2,2-bis (4-hydroxyphe-
nyl)propane, a bis (hydroxyphenyl)cycloalkane such as
bis (4-hydroxyphenyl) cyclohexane, a dihydroxydiphenyl

15 sulfide, a dihydroxydiphenyl sﬁlfone, a dihydroxydiphe-
nyl ketone and so'on.. Typically preferred dihydric
phenol compound includes, for example, 2,2-bis(4-
hydroxyphenyl)propane_(namely, bisphenol A) with which
a bisphenol A type aromatic polycarbonate can be

20 formed. _

In the preparation of the bisphenol A type aromat-
ic pdlycarbonate, a part of bisphenol A can be teplaced
by another-dihydric phenol compbund insofar as the heat
fesistance, mechanical strength and the like are not

25 adversely affected.

The'molécular weight of the polycarbonate is, for

example, as a viscosity-average molecular weight meas-



and ot hers; a di hydroxyaryl ether such as 4,4'-dihy- 20 dr oxyphenyl et her
and 4, 4' -di hydroxy-3, 3' -di net hyl phe- nyl ether; a di hydroxydi aryl sulfide
such as 4, 4'- di hydroxydi phenyl sulfide and 4, 4'-di hydroxy-3, 3' -

di met hyl di phenyl sul fide; a di hydroxydi aryl sul foxi de such as

4, 4" - di hydr oxydi phenyl sul f oxi de and 4,4_-,35_

di hydr oxy- 3, 3' - di net hyl di phenyl sul f oxi de; @ di hydroxy- diaryl sulfone such
as 4, 4' -di hydroxydi phenyl sul fone and 4, 4'-di hydroxy-3, 3' -di net hyl di phenyl
sul fone; a - 10 - di hydroxydi aryl ketone such as bis(4-hydroxyphenyl)

ket one -and bi s(4-.RA¥dLOX¥n3 h n en : .
bis(4-hydroxyphgﬁgpséﬁfggyF?Egngéﬁgs %%ﬁh§%Fg?4?hi°41de' about 13,000

hydroxyphe“y'SUkBogbLbbGDZEB@feéaB19!abéuhyieonnphec 30, 000X ¥hat Rope,
phenol pht hal ei n ‘and others. These di hy- dric phenol conpounds can be used

singly or in copkefarabllgnabBuef 20, 000e%amB0e600f. t Whedi byidr nolpkedal
conpound include a bisphenol whereby an aromatic polycarbonate 10 havi ng

hi gh heat resisiaigatcag besebthaneds, 089,stble Hmppktneesisbencenaf be
menti oned, for instance, a bis(hydroxyphenyl)al kane such as
2, 2- bi s(4- hypdr oxpiehehapel) profeaie, is displedtox pehdegirpapgedoaprdnwhench as
it exceeds 50,000, the fluidity (flowability) is apt to
be decreased.._
The limiting-viscosity of the polycarbonate is,
| for instance, about 0.3 tb 0.7 dl/g, and preferably
10 .about 0.3 to 0.65 dl/g in methylene chloride at 20°C.
[Styrenic resin (B}]
‘The styrenic resin (B) includes a non-rubber-
.modified styrenic resin (Blf which does not include a
rubber component and a rubber-modified styrenic resin
15 (B2). The rubber-modified sﬁyrenic resin (B2) may be a
mixed composition (B2a) of a rubber éémponent and a
styrenic resin, or a grafted polymer (B2b) obtainable
.by graft?polymerizing a styrenic monomer or a mixture
of vinyl monomer comprising a styrenic monomer ‘and non-
20 styrenic vinyl monomer to a rubber component (B21). |
~ The non-rubber?modifiéd styrenic resin (Bl) in-
clude a homo- or co-polymer of an aromatic vinyl mono-
mer (Bla) and‘a copolymer obtainabie by polymerizing an
‘aromatic vinyl monomer (Bla) and a copolymerizable non-
25 styrenic vinyl monomer. |
| : AS examples of thé'aromatic vinyl monomer (Bla),

there may be mentioned a styrenic monomer such as



bi s(4- hydr oxyphenyl ) cycl ohexane, a di hydr oxydi phenyl 15 sul fide, a

di hydr oxydi phenyl sul fone, a di hydroxydi phe- nyl ketone and so on.
Typically preferred di hydric phenol compound includes, for exanple,

2, 2-bi s(4- hydroxyphenyl) propane (nanely, bisphenol A) with which a

bi sphenol A type aromatic pol ycarbonate can,be 20 formed. In the
preparation of the bisphenol A type aromat-""ic pol ycarbonate, a part of

bi sphenol A can be replaced by anot her dihydric phenol conpound insofar as
t he heat resistance, nechanical strength and the |ike are not 25

adversely affectyg %reﬂ%e o aqy "—s‘U%'sﬁl'lttu‘Efedt e E(&‘é'n)éca(rf*é‘%”ih%t'a%cefob-

exanple, as a vis osity-averagé nol ecul ar wei ght neas- ur ed 20[err]C

by using nethyl genehlsehirdae, akorethy 1899 rea el nldide Nyl et giraney ahaw
18, 000 to 40, 000 angth?L preferabl?gébo%f 20, 000 tohgg,og&% When t he

mol ecul ar wei ghidiimetheastirenel 5 peBhyillse yiranest p-esiatylseyakns andhe
shaped article is |iable to be decreased, and when it exceeds 50,000, the
fluidity (flowakihe Qike)s apt o-alkgldsabsgicdtedhastlyirene (g-gi.saesity of
t he pol ycarbonate is, for instance, about 0.3 to 0.7 dl/g, and preferably
5 methylstyrene,-a—methylbp—methylstyrene, etc.) a halog-
| enated styrene (for insténce, Q-chloroStyrené, pP-
chlorosty:ene, etc.) and.others. Preférred examples of
the aromatic vinyl monomer include styrene, p-me-
thylstyréne and a-methylstyrene, particularly, styrene
10 and a—methylétyrene. These aromatic vinyl monomérs can
be employed singly or in combinaﬁion. |
The non-styrenic vinyl monomer includes a copoly-
merizable vinyl monomer such as vinyl cyanide monomer
(Blb) (for example, acrylonitrile, methacrylonitrile),
15 other copélymerizable vinyl monomer (Blc) [e.g. a
(meth)acrylic mohomér (for inétance, a (meth)acrylic
acid ester or (méth)acrylic ester of an alkyl having
about 1 to 10 carbon atoms suéh as methyl methacrylate,
ethyl_acfylate and buﬁyl acrylate, a.(meth)acrylic
20 estér.haQihg'a functional group such as 2-hydroxyethyl
methacrylaﬁe.and_2—hydroxypropyl methacrylate,
(meth)acrylic acid and the like), maleic anhydride, N-
substituted maleimide and so on].
Preferred examples of the non-styrenic monomer
25 include'(meth)acrylonitrile, (meth)acrylic monomer

(e.g., (meth)acrylic acid ester of an alkyl having

about 1 to 4 carbon atoms such as methyl methacrylate),



10 about 0.3 to 0.65 dl/g in nmethylene chloride at 20[err]C. [Styrenic
resin (B)]. The styrenic resin (B) includes a non-rubber- nodified styrenic
resin (B1l) which does not include a rubber conponent and a rubber-nodified
styrenic resin 15 (B2). The rubber-nodified styrenic resin (B2) may be a
m xed conposition (B2a) of a rubber conpan and a styrenic resin, or a
grafted pol yner (B2b) obtai nable by graft-polynerizing a styrenic nonomner
or a mxture of vinyl nononmer conprising a styrenic nononer and non- 20
styrenic vinyl nononmer to a rubber conponent (B21). The non-rubber-nodified

styrenic resin (jflleid-amhypiiel de hADsust SRR ETe Hidd HPLBERSEry) Ny
nono- ner (Bla) and a copol yner ‘obt ai nabl e by polynerizing an aronmatic

vinyl nononer (Bigecifitksl Dpnad e e N0 2bkyl SineteH) Lo Tutte NONONET .
As exanples of the aromati-c vinyl nononer (Bla), there may be nentioned a

styreni c nononerswseit hasidnethyl ethadyykate awd addkydn SulBich uied- st yrene -
(for instance, o- nethylstyrene, p-nethylstyrene, n}nethylstyrene 2, 4-

di met hyl st yr ene, styeehid stgmemes psdnr Ak sd sbqrem[elwaﬂt?.ﬂmgﬂxke:)r fm
[err]-al kyl -substituted styrene (e.g. a-
5 combination.
The styrenic resin (Bl) may, for example, be a
homo- or co-polymer of an aromatic vinyl monomer (e.g.
polystyrene), or may frequently be (1) a copolymer
obtainable by polymerizihg the styrenic monomer (Bla)
10 and the'Vinyl cyanide monomer (Blb) such aé acryloni-
trile [for example, an acrylonitrile—-styrene copolymer
(hereinafter briefly.referred to as SAN iesin) and
others], (2) a copolymer obtainable by polymeriéing the
styrenic monomer (Bla) ahd the alkyl (meth)acrylate
15 (Blc) (for instance, a styrene-methyl.methacrylate
| copolymer and so on), (3) a copolymer obtainable by
polymerizing the styrenic monomer (Bla), the vinyl cya¥
nide monomér (Blb) and the copolymerizable vinyl mono-
mer (Blc) such as an alkyl (meth)acrylate (e;g. a
20 styrene-acrylonitrile-methyl methécrylate copolymer,
etc.), (4) a styrene-maleic anhydridé-popolymer, a
Styrene-N—substituted_maleimide cépolymer and others.
As the pfeferred styrenic resin (Bl), there may be
mentioned, for instance, SAN resin, a styrene-acryloni-
25 trile—(meﬁh)acrylic acid alkyl ester COpolymer.and so
on. The non-rubber-modified styrenic resin (Bl) can be

used singly or in combination.



5 met hyl styrene, [err]-nethyl-p-nethylstyrene, etc.) a hal og- enated
styrene (for instance, o-chlorostyrene, p- chlorostyrene, etc.) and others.
Preferred exanples of the aromatic vinyl nononer include styrene, p-ne-'

t hyl styrene and a- net hyl styrene, particularly, styrene 10 and
a-met hyl styrene. These aromatic vinyl Q%Ers can be enpl oyed singly or
‘in combination. The non-styrenic vinyl nono I ncl udes a copoly- nerizable
vi nyl nononer such as vinyl cyanide nononmer (Blb) (for exanple,
acrylonitrile, nethacrylonitrile) 15 ot her copol yneri zabl e vinyI nnnoner

Blc) t h) ag,
<(ast 3 E)(ra ?me?h§ ggryl) I C egtrgorﬂ% a{iﬁacﬂg\ﬁ%oﬁdﬁ%lﬂ% bon at ons
such as methyl neddaGmdAtgsy %é‘yéelaéét)éd’ﬂ‘tf‘réﬁ{‘% Bdnde ad W @s &he

(meth)acrylic 20 ester haV|ng a functional group such as 2-hydroxyet hyl
met hacryl at e angn-thysineaARPheBidAC st add@tdn@amgddt adshiand the

like), maleic anhydride, N substituted mal eim de and so on]. Preferred
exanpl es of the dmye 9 e CnolilRirtiTle idvd U (Imddiwed,yland tid,| e,

(meth)acrylic nmononer (e.g., (meth)acrylic acid ester of an al kyl haV|ng
about 1 to 4 carfom estamplesuEbast 50 bd 0% acmdiaghy) | (preferably
about 55 to 85%-by weight and more préferably about 60
to 80% by weight) of the aromatic vinyl monomer (Bla),
about 10 to 40% by weight (préferably about 15 to 35%
by weight and more prefe:ably about 20 to 30% by
10 weight) of the vinyl cyanide monomer (Blb), and about 0
to 40% by weight. (preferably about 0 to 30% by weight
and more préferably about 0 to 20% by weight) of the
copolymerizable vinyl monomer (Blc) such as a
'(meth)acrylié monomer. Use of the.aromatic vinyl
15 monomer (Bla) in an amount of less than 50% by weight.
may possibly cause coloring or detefioration (degrada-
tion) of the molded article, and use in a proportion of
more than 90% by weight is liable to decrease the heat
resistance and the chemical resiétance of the shaped
20 article.

Further, when.the vinyl cyanide (Blb) is used in a
proportion of 1esé than 10% by weight, the chemical
resistance of‘thé shaped article is apt to be decreased
or reduced, while when it exceeds 40% by weight, the

25 heat stability of the shaped article is likely to be
" reduced. Moreover, use.of the coéolymerizable vinyl

monomer (Blc) such as a (meth)acrylic monomer in an



- 13 - mal eic anhydride, N-substituted mal ei mde and others, specifically
acrylonitrile, an alkyl (nmeth)acrylate such as nethyl nethacrylate and so
on. Such non- styrenic nononers can al so be enployed singly or in 5

conbi nati on. The styrenic resin (Bl) may, for exanple, be a honp- or

co-pol ymer of an aromatic vinyl nononer Qﬁ. pol ystyrene), or may
frequently be (1) a copol yner obtai nable 99561ynerizing the styrenic
nononer (Bla) 10 and the vinyl cyanide nononmer (Blb) such as acryloni-
trile [for exanple, an acrylonitrile-styrene copol ymer (hereinafter briefly

Lgrs:nre(ra?zfggafh%yrelﬁ%ﬁ%o%%g 0%)@)?8% W F%[ts% g‘% ate 15
(Blc) (for inst e n;g {y 1 fﬂxh y%e{]wh%t?r Al o%n‘é: (}a)Q:rl)

(3) a copol yner obt ymeri zi e styrenic nonomer
vinyl cya- ni de y@nqs| éwk@%m&%mi zabl e vinyl mono- mer (BIC)

such as an al kyl (neth)acrylate (e.g. a 20 styrene-acrylonitrile-methyl

met hacryl ate copol ymys e nubded) cdrifofedRe 1R rapbed-ndRiGaRe Yner, a

styrene- N-substituted mal ei mi de copolyner and others. As the preferred
styrenic red n (fyredikenesiny (B2)1etdheiRethay We ndditddnRd, SAYD eXam— a

styrene-acryloni- 25 trile-(neth)acrylic acid al kyl ester copol ynmer and
SO _ ple, a non-styrenic rubber-like polymer containing no
| styrene unit such as a polybutadiene rubber, a butadi-
ene~-isoprene rubber, a butadiene-acrylonitrile copoly-
mer, an ethylene-propylene rubber, an EPDM rubber (an
ld ethylene—propylenefnonconjugate diene rubber), a polyi-
soprene rubber, a polychloroprene rubber, an acrylic
rubber and an ethylene-viﬁyl acetate copolymer} a |
styrenic'rubber—like polymer containing a styrene unit
such as a styrene-hutadiene copolymer and a styrene-
15 ° butadiene block copolymer. These rubber—like poiymer
can be employed singly or in combination.
_Preferred examples of the rubber componenﬁ include
a polybutadiene,.a butadiene—acrylonitfile copolyﬁer,
ah_ethylene-propylene rubber, an EPDM rﬁbber,.an acryl-
20 ic rubber, a styrene-butadiene copolymer and a styrene-
butadiene block copolymer. A polymer containing a
butadiene unit (for instance, a poiybutadiene, alsty—
rene—butadiene-copolymer) may frequently be used as the
rubber component} |
25.  The glass-transition temperaﬁure Tg of the_rubber
component is not higher than aboutIO'C,-preferably

about -150°C to 0°C, and more preferably about -100°C



on. The non-rubber-nodified styrenic resin (Bl) can be used singly or in
conbi nat i on. - 14 - The proportion of each nononer for preparing the
copol yner may be selected froma range as far as the nelt fluidity,. the
heat resistance and inpact resist- ance of the nolded.article are not :

I npaired, and is, 5 for exanple, about 5% to 90% by weight (preferably
about 55 to 85@6by wei ght and nore prefera ?y about 60 to 80% by wei ght) of
the aromatic vinyl nmonomer (Bla), about 10 to 40% by weight (preferably
about 15 to 35% by wei ght and nor e preferably about 20 to 30% by 10

wei ght) of the yiny ani E*E&“téh Sr£0% DY @elght
(preferabl y'abo%é Oiqu?,oo werl g t a rr%?%ﬂ]%r'e er abl yéabout %?o 20% by

wei ght) of the cp ﬁo{mfzga{lﬁlyn%@ e X0008% " 0 { B1Chhé Unhp @6t dstFaidrigcrylic

nononer. Use of the aromatic nononer (Bla) in an anount of |ess

than 50% by wei ght¢R@YsP éabéftfélee(xﬁ@i@éanareicﬂ@t eis Ol pdb e foldge ada-
tion) of the nolded artic and use in a proportion of nore than 90% by

wei ght is I|abIgeégegggaeaﬁelﬁﬁglh@@t resi stance and the chenlcal
resi.stance of the shaped 20 article.

5° The rubber-modified styrenic re81n may comprise a
mixture of the rubber component and the styrenic resin,
or may preferably be a high impact resistant styrenic
resin ebtainable_by graft-polymerizin§ at least a
styrenic monomer to a rubber component. As examples of

10 the rubber—modified styrenic resin, there may be men-
tioned a high impact resistant polystyrene (HIPS)
obtainable by polymerizing styrene to a polybutadiene,
ABS resin obtainable by polymerizing acrylonitrile and
styrene to a polfbutadiene, AAS resin obtainable by

15 polymerizing acrylonitrile and styrene to a aerylic
rubber, ACS resin obtainable by polymerizing acryloni-
trile and styrene to a chlorinated polyethylene, AES
resin obtainable by polymerizing acrylonltrlle and
styrene to an ethylene-propylene rubber (or EPDM rub—

20 | ber), a terpolymer obtainable by polymer121ng acryloni-
trile and styrene to an ethylene-vinyl acetate copoly-
mer, MBS'resin obtainable by polymerizing methyl metha-
crylate and styrene to a polybutadlene and sO on. |
'These rubber-modified styrenlc resins can be employed

25 singly or as a mixture of two or more spe01es.

In the rubber—modified styrenic resin (BZ), the

~components other than the rubber.component and the



Further, when the vinyl cyanide (Blb) is used in a proportion of |ess than
10% by wei ght, the chenical resistance of the shaped article is apt to be
decreased or reduced, while when it exceeds 40% by wei ght, the 25 heat
stability of the shaped article is likely to be reduced. Mreover, use of
t he copol yneri zabl e vinyl nononer (Blc) such as a (nmeth)acrylic nononmer in
an - 15 - anount of nore than 40% by wei-ght™ may occasional ly decrease
the melt fluidity or the properties or charac- teristics of the shaped
article. As the rubber conponent in the rubber-nodified 5 styrenic resin

(B2), there may be nmentioned, for exam ple.  a.non-styrenic rubber-like
pol ymer cont ai niﬂﬁﬁ?&%ﬁ%}}%%&%ﬁﬁq ffch j%sed&leﬂbtl u.’tnagq‘ e ",(hr JB‘B-’B} ’thgse
but adi - ene-i sopr; I ubher, 1t adi.ene- ac [l COPOlnmy- . an

et hyl ene- propyl eont‘emﬁ'%ueokf’eor, ré’r?%%%eer@(%%@%{lé 4e¢sﬁ1 PO'vhie Hleid

et hyl ene- propyl - o Haat Iy Bier ﬂgﬂ-i 8 ! a
pol ychl oroprgﬁe%b er, an acrﬁ ?dcﬁlﬁ%%er andomgo et ﬁ/yI(ésr]z(?S\lc/)i nyea%gégt)g{oe

copol ymer; a st wiidmdufbess e fol phieri £eBieiniritiner doHt@ Y tatsuch as
a styrene-butadi ene copol yner and a styrene- 15 but adi ene bl ock

copol ymer. slhesgeddthhaf -drdaatid Wiyl monomer can be selected from a

wide range depending on ﬁhe characteristics of the
rubber—mpdified styrenic resin,.and is, for example,
such that the former/the latter equals about 5/95 to
65/35 (% by weight), preferably about 10/90 to 60/40 (%
10 by weight), ﬁore preferably about 15/85 to 50/50 (% by
weight), and frequently about 10/90 to 65/35 (% by
weight). Graft-polymerization in such ratio can afford
a high impact resistant'grafted polymer containing the
rubber component corfesponding to the ratio. In the
15 rubber-modified styrenic resin (BZ); the composition of
the polymerizable monomers.is, for instance, about 20
to 90% by weight and preferably about 21 to 85% by
weight of the aromatic vinyl monomer (Bla); about 10 to
40% by weight and preferably about 14 to 38% by weight
20 of the vinyl cyanide monomer (B1b) and about 0 to 40%
by weight and preferably about 0 to 30% by weight of
the copolymerizable vinyl monomer (Blc) in mahy cases.
The mean or average particle size of the rubber
_ cohponent dispersed_iﬁ the rubber-modified styrenic
25 resin (B2), particularly in the grgfted polymer, is for
| instance about 0.05 to 5 um, preferably about 0;1 to 3

um, and more preferably about 0.1 to 1 um. When the



can be enployed singly or in conbination. Preferred exanples of the rubber
conponent include a pol ybutadi ene, a butadi ene-acrylonitrile copolyner, an
et hyl ene- propyl ene rubber, an EPDM rubber, an acryl-. 20 ic rubber, a
styrene-but adi ene copol yner and a styrene- butadiene bl ock copolyner. A
pol ymer contai ning a butadiene unit (for |nf%ance a pol ybut adi ene, a sty-
rene- but adi ene copol ymer) may frequently be tsed as the rubber conponent.
25 . The glass-transition tenperature Tg of the rubber conponent is:
not hi gher than about O[err]C preferably about -150[err]Cto O[err]C and

nore preferably I

tenperature of t e r er ((g:aéerrp%lhze%t %x%lg%d%&[gferrféfﬁp%%@ngn%%c rengl#h ‘of

t he shaped artlc% r%ll‘dde&@r'tlﬁ & étgréﬂ eof Qe i red.
er - |

5 The rub fred styrenic re may conpr i e a nrxture .the

" ubber conponent 1 8awh & Neo She/F §EkFed 684 aﬁ’& WhYn P{ef &xeddds b (@, h'tﬂ{bl mpact
resistant styrenic resin obtainable by graft-pol ynerizing.at l'east a

styreni c nononergles§ 6HbbestEeNDEALSE - suPbasx aappesraicd lof tH€ shaped
rubber-nndlfled styrenic resin, there may be nen-

-5 article is apt to be impaired or deteriorated. The
rubber component may be dispersed as rubber disperse
particles habing a plurality of peaks (for example, two
peaks) in the particle size distribution.

The styrenic resin (B) may comprise the non-rub-

10 Dber-modified styrenic resin (Bl) alone, but it may

~advantageously comprise at least the rubber-modified
styrenic resin (B2), specifically the grafted polyﬁer,
for improvement or enhancement of the impact resist-
ance., That is, the preferred examples of the styrenic

15 resin (B) include (1) the iubber—modified styrenic’
resin (B2) alone, and (2) a mixed resin composition
comprising_the non-rubber-modified styrenic resin (Bl)
and the rubber-modified styrenic-fesin (B2).

For impfoving or increasing the melt fluidity and

20 molding prbcessability, a mixture of the non-rubberé
modified etyrenic resin (Bl) and the';ubber-modified
styrenic resin (B2).cah'frequently be used as the
styrenic resin (B). The ratio of the non-rﬁbber;
modified styrenic resin (Bi) relative to the rubber-

25 modified styrenic resin (B2) may be selected from a
wide raﬁge; and is, for instance, such that the

former/the latter is about 0/100 to 75/25 (% by



tioned a high inpact resistant polystyrene (H PS) obtainable by

pol yneri zing styrene to a pol ybutadi ene, ABS resin obtainable by

pol yneri zing acrylonitrile and styrene to a pol ybutadi ene, AAS resin
obt ai nabl e by 15 pol ymeri zing acrylonitrile and styrene to a acrylic
rubber, ACS resin obtainable by polymerizipg acryloni- trile and styrene to
a chlorinated polyethylene, AES resin obtalnable by polynerizing
acrylonitrile and styrene to an ethyl ene-propyl ene rubber (or EPDM rub- 20
ber), a terpolynmer obtainable by polynerizing acryloni- trile and styrene

to an.ethy'enerwﬁgghtﬁceﬁféfe5999§yaba€£,ok@%breéieopboaksabyewéyght),

pol yneri zi ng net nef ha- crylate and styrene to a pol ybut adi ene and so

on. These rubbegepBdbtéeerabyyeabsut €6/ 060CH 56/50P(PYBY WEighB) pohydor as
a mxture of two or nore species. In the rubber-nodified styrenic resin

(B2), the Conpoﬂ?e?ﬁeﬁtb rabbat 10g90ubbesogooposeby wetighbe. Useldf-
proportions thereof are frequently in common with those of the

non- r ubber - nodi £hednshyrebberrmsdbfidtiestareniof rebbnaBlnt inf at hprorubber
conmponent (B21) relative to the anount of the pol ynerizabl e nononer
cont ai ni ng &t Sporttast ofinmarenthan Vbhybynwedgbt tanapt tel decrzdaseom a
the impact résistance_of the shaped article, and use of
the rubber-modified styrenic resin (B2) in an amount of
less than 25% by weight is:liable to decrease or impair
-the impact resisténce of the shaped article.
10 | When the styrenic resin (B) is a mixed resin
coﬁposition of the non-rubber-modified styrenic resin
(Bl) such as SAN resin, and the rubber-modified-styren—.
ic resin (BZ) such as ABS résin, the content of the
rubber component in the styrenic resin (B) is, for
15 instance, about 1 to 50% by.weight, preferably about 5
to 40% by weight, and more preferably about 10 to 30%
by weight. When using the rubber component in a pro-
portion of less than 1% by weight, the impact resist-
ance of the shaped article may be decreaééd, and when
20 using it in a-proportioh of more than 50% by weight,
decrease of the melt fluidity, or gelation (gélling),
coloring and/or deterioration during the molding proc-
ess are liablé to occur.
The non-rubber-modified styrenic resin may be
25 prepared by a conventional method.Such as emulsion
polymerization, solution polymeriiation, bulk polymeri-

zation, suspension polymerization and the like. The



w de range depending on the characteristics of the rubber-nodified styrenic
resin, and is, for exanple, such that the forner/the latter equal s about
5/95 to 65/35 (% by weight), preferably about 10/90 to 60/40 (% 10 by

wei ght), nore preferably about 15/85 to 50/50 (% by weight), and frequently
about 10/90 to 65/35 (% by weight). Gaft- gLynerization in such ratio can
-afford a high inpact resistant grafted pol r containing the rubber
conponent corresponding to the ratio. In the 15 rubber-nodified styrenic
resin (B2), the conposition of the polynerizable nononers is, for instance,

about 20 to 90"/%tnsb&@i-ﬂ?gﬁgggdggggt%ﬁﬁl:yragﬁut (§takRelOHobymER) Olibyol the

aromati c vinyl nononer 10 to 40% by wei ght " and preferably

about 14 to 38%rgngghqﬁy 28 prebatBa E&nﬁhlﬁygah ReFRRAEEHN( Bslspand about
0 to 40% by wei ght "and preferably about "0 to 30% by wei ght of the

00p0|ynEriZab|es!bﬁYboEgﬁ@E&EaEEbﬁ)oknem&MEiﬁﬁSp&lyﬁbeiﬁaamonn atar ahe
particle size of the rubber conmponent dispersed in the rubber-nodified

styrenic 25 reslymeBaratponti ¢l accgsisaryheagr dheetd pollyest, sushf as
i nstance about 0.05 to 5 [err]m preferably about 0.1 to 3 [err]m and nore
preferably &boubefizéneQ éthgﬂbhnzembentbﬂaene,-xyaene and a mineral
0il, a molecular weight regulator, an antioxidant, a
lubricant, a plaéticizei and so on-may be added.
[Resin mixture]
By melting and mixing the polycarbonate (A) and
10 the stYrenic resin (B), a shaped article having_high
heét and impact resistance can be obtained. It may
probably be because these resins form a polymer alloy.
The ratio of the polycarbonate (A).relative to the
styrenic resin (B) can be selected from the range |
15 according to the species of each of the resins insofar
as not impairing the heat resistance, the impact re-
sistance, the melt fluidity and the like, and is for
example such that the former/the latter is about 40/60
to 95/5 (% by weight), preferably about 50/50 to 95/5
20 (% by weight) and more preferably about 55/45 to 85/15
(% by weight). The proportion of the polycarbonate (A)
relative to the styrenic resin (B) is frequéntly such
that the_formér/the latter is about 50/50 to 90/10 (%
by weight), particularly about 60/40 to 90/10 (% by
25 weight). Use of the polycarbonate.(A)-in a p;oportion
of less than 40% by weight is apt to decrease_br'reduce

the heat resistance or the impact resistance of the



.mean particle size of the rubber conmponent is less than 0.05 [err]m the

i npact strength of the shaped article is |liable to be decreased, and when
it exceeds 5 [err]m. the gloss or luster and/or surface appearance of the
shaped 5 article is apt to be inpaired or deteriorated. The rubber
conponent nay be di spersed as rubber disperse particles having a plurality
of peaks (for exanple, two peaks) in t he=pdikticl e size distribution. The
styrenic resin (B) may conprise the non-rub- 10 ber-nodi fied styrenic
resin (Bl) alone, but it may advantageously conprise at |east the
rubber-nodified styrenic resin % ge0|f|cally ihe rafted Rokﬁngr,

i mpr ovenent or éhﬂaﬁéeﬁﬁﬁ%cbﬁvtﬂét ApgR: thesmelt” fAhuidigKais; in ppg
preferred exanples f the styrenic 1 B ude _( the,
rubber - modi fi ed §Y9 eﬁPcsPﬁé fagee) gpﬁﬂ ﬁﬁnag?é?rglﬂpx8ﬁ %é?iﬁoly :
conposition comp th on-rubaer difie re Ng d the
r ubber - nodi fi ed ?F PQ%FE ?égiﬁxfgﬁ Egg # %&ghé Ehg ngFggléﬁég
fluidity and 20 dj a e er-
modi 1 cd otyr enfBETRY; HpaipiaERs; ﬁ%%ése?s”‘légﬁ%deétBEeﬁ?%éé’Qﬁ (B2)

can frequengly hao gsqtaatt Be. Ehéffﬂ%gf?eéb eﬁ)ent IHetﬁét kas9h h*ﬂﬁ-

non-r ubber - nodi renic resin t|ve to the rubber-
nodi fi ed styrentﬁr{ae&bn €B2) 1ABYaheesehBehed1f E8MBALWbYewRaGEE, aﬁdd i's, for

i nstance, such that the
preferably about 1 to 25% by weight.
[Fléme—retardant (C)] |
The flame-retardant (C) is an aromatic phosphoric
10  acid ester shown by the formuia.(I). In the formula
(I), the alkyl group which may be substituted on the
phenyl group of R! to R?! includes, for example, a lowér.
alkylAgroup having about 1 to 4 carbbn atoms such as
methyl, ethyl; propyl, isopropyl, butyl, isobutyl, s-
15 butyl and t—butyl groups. Among these alkyl groups, an’
alkyl group hav1ng 1 to 3 carbon atoms, particularly
methyl group and/or ethyl group is preferred. Each of
the phenyl groups may be substituted with about 0 to 3,
preferably about 1 to 3 (for instance, 1 or 2, partlcu-'?
20 larly 2) alkyl groups. |
'_ As the aromatlc residue represented by A, there
may be mentioned, for instance, an arYlene group in-
cluding a phenylene group such as 1,2—pheny1ene group,
i,3;pheny1ene group and 1, 4-phenylene group, hydroqui-
25 none residue, naphthalene residue, etc., bisphenol A
| residue and so on. Preferred aromatic residue includes

an.arylene group, specifically a phenylene group.



former/the latter is about 0/100 to 75/25 (% by - 19 - 'weight),
preferably about 0/100 to 60/40 (% by weight), nore preferably about 0/100
to 50/50 (% by weight), and frequently about 10/90 to 40/ 60 (% by wei ght).
Use of the non-rubber-nodified styrenic resin (Bl) in a pro- 5 portion of
nore than 75% by weight is apt to decrease the inpact resistance of the
shaped article, and use of the r ubber - nodi £Red styrenic resin (B2) in an
anount of |ess than 25% by weight is liable to decrease or inpair the

i npact resistance of the shaped article. 10 When the styrenic resin
(B) is a mxed resin _caonposition of the non-rybber-npodified.styrenig resin
(Bl) such as SAN resﬁnfeaﬁﬂrﬁhefrEBSePIﬁﬁﬂpFié&V§P§F8H-rFElp§§iﬁn(ggf such

S, for 1o i néeancer aBobie1 LamEoESbaTaEREN: Chgr SPEPRBNY Aboub B R 405,
by weight, and y{ﬁh%r ;g&%géyéﬁggaéF}gihoR@O%gb 4W§§ ?%)t, t*?lng t he

r ubber conponen €ss 'than 1% e i npact
resi st- ance of _t] eq lLGhe b Rased wakel whel 3051ky3ing it
in a proportionrgggﬁégget%a%hkb&?bgg%épg%ngﬁégﬁgagé o? t he nelt_frzidity,
or gelationg(geld APk each having. 1 to 4 carbon atoms, and two alkyl

-
=

gfoup are bonded to a specific position of the phenyl
group represented by R?, R?, R3 and'Rﬁ,.the compound
(ii) shown by the formula (I) wherein A is 1,3-phenyl-
ene group, n is an integer of 1 to 5, and at least one

10 of RF; R?, R?.and RY is a phenyl group substituted with
ltob alkyi groups each having 1 to 4 carbon atoms, or
a mixture of the compound (i) and the compound (ii).
| Hereinafter the compound (i) is illustrated. The
numbefs of the alkyl group(s) for each of the phenyl

15 groups is about 0 to 3, énd preferably about 1 or 2 in

the'compound (i).' In such compound, at least one of
the substituents R! to R* is a 2,4-dialkylphenyl group,
a 3,4-dialkj1phenyl group or 3,5-dialkylphenyl group.
Preferred examples of the dialkylphényl group include

20 2,4-dimethy1phényl group, 3,4-dimethylphenyl'group, |
3, 5~-dimethylphenyl gfoup, 2,4-diethylphenyl group, 3,4-
diethylphenyl'group, 3,S-diethylphenyl'group, 2—methyl-
4-ethylphenyl group, 3-methyl-4-ethylphenyl group, 3-
methyl-5-ethylphenyl group, 2-ethyl-4-methylphenyl

25 gioué, 3—ethyl-4—methylphenyl group, 3-ethyl-5—methyl-

| phenyl group, 2,4-dipropylphenyl group, 3,4-dipropyl-

'phenyl gréup, 3,5-dipropylphenyl_group, 2,4-diisopro-



coloring and/or .deterioration during the nolding proc- ess are liable to
occur. The non-rubber-nodified styrenic resin nay be 25 prepared by a
conventi onal nethod such as emnul sion pol ynerization, solution
pol yneri zation, bul k polyneri- zation, suspension polynerization and the
i ke. The - 20 - rubber-nodified styrenic resin (grafted polyner) may
~frequently be prepared by bul k pol yrmeri zat 8n- suspen- sion pol ynerization

or emrul sion polynerization. In the polynerization, if necessary, an inert -
sol vent such as 5 benzene, ethyl benzene, toluene, xylene and a m neral
oi |, a nol ecul ar wei ght regul ator, an,antioxidan&, a,lubricant, -.a .
pl astici zer andP¥dPBRNY&y IFOURdSd 4 ~PRESPRTRPYLR @Pyéygﬁgvané'gnd m xi ng
t he pol ycarbonate (A) and_10 he styrenic resin (B), a shaped articl.e
havi ng hi gh headidf@PrRpYIPResyilsgxQUP 283 RERSEPai ned. 1t may probably be

because these resins _form ql. ymer. alho T rati Q40 h rbanat e
"(A) relative to the g éﬁﬁﬁgﬁéﬁﬁﬁth%'Cgﬁ?bQEZéﬁg%ggd &b%ﬁ?% ?aﬁ%g 15

ﬁgg? r ?Ieg ,g st gntcgil’f %C :aﬁlsgiél%ﬁk%g%%e%fylt I&?‘oru‘ias is%%.eictll.ﬁﬁf FrotS ath. 4 g ng the
5 kylphenyl group, a 3,4-dialkylphenyl group and a 3,5-
~dialkylphenyl g?oup. Use of the compognd where the
substituents R! to R are respectively a 2,4-dialkyl-
phenyl groﬁp, a 3,4-dialkylphenyl group.and/or a 3,54
dialkylphenyl group, -can remarkably. improve the melt
10 fluidity. Meanwhile, when using the compound where all
of the substituents R to R? are 2, 6-dialkylphenyl
groups, the melt fiuidity would not improved so much.
Only if comprising suéh 2,4-dialkylphenyl group,
3,4-dialkylphenyl group and/or 3,5-dialkylphenyl group,
15 the substituents R! to R* may further comprise a phenyl
.g:oup, a monoalkylphenyl group (for instance, 2-
methylphenyl group, 3-methy1phenyl group, 4-
methylphenyl group, etc.), a 2,3-dialkylphenyl group, a
2,5-dialkylpﬁenyl'group,“a 2,6-dialkylphenyl group
20 (e.g., 2,6-dimethylphenyl group.and so on), a trialkyl-
phenfl group (for instance,'2,4,6—trimethylphenyl'_
" group) and thg like. The compound (i) shown by the
- formula_(I) may usually contain a 2,6-dialkylpheny1
group whiéh is a position-isomer relative to the 2,4-
25 dialkylphenyl group, 3,4-dialkylphenyl group.and 3,5~
dialkylphenyl grdup, or a phenyl group or a monoalkyl-

phenyl group.



sistance, the nmelt fluidity and the like, and is for exanple such that the
former/the latter is about 40/60 to 95/5 (@6%y wei ght), preferably about
- 50/50 to 95/5 20 (% by weight) and nore preferably about 55/45 to 85/15
(% by weight). The proportion of the polycarbonate (A) relative to the
styrenic resin (B) is frequently such that the fornmer/the latter is about
50/ 50 to 90/10 (% by weight), particul arty24bout 60/40 to 90/ 10 (% by 25
wei ght). Use of the polycarbonate (A) in a proportion of |ess than 40% by
~weight is apt to decrease or reduce the heat resi.stance or the inpact
resistance of the .- 21 - shaped artigle altho$gh tﬂe It fluidity is
YhEnEaYY

in high level in ;ucﬁhéaEE9P9ﬁEﬁ°PheprBﬁo?tFﬁﬁiﬁ B¥y- 9tQPBonate (A)
exceeds 950 byl oo LSk i L4 st 89,0 e, TR HLAg PEosias | o
About 1 to 259 BSkA G SREFERREL, BRARAENPE Rl Ak ¥ ANe RoreliBe (o) Vs
S ProRRARechR ga ik o RS B Mpohebie SRR, (bho nhathe
5 resistance and the like are not adversely affected, and
is, fbr instance, about not less.thén.so mole'percent,
preferably about 60 to 100 mole percent; énd more
preferably about 65 to 160 mole percent. When the
proportion of £he dialkylphenyl group is less than 50
10 .mqle percent, the melt fluidity during the molding
process may occasionally be decreased.

Further, in case that R!, RZ, R and RY comprise
both & dialkylphenyl group (e.g. a 2,4-dialky1phenyl
group, a 2,6-dialkylphenyl group, a-3,4-dialkylphenYl

15 group, a 3,5—diaikylphenyl group and so on) and a
monoalkylphenyl group, the ratio of the 2,4-
dialkylphenyl'group, 3,4-dialkylphenyl group and 3,5-
dialkylphenyl group'relative to the monoalkylphenyl
group is such that, for example, the former/the latter

20 equals about 50/50 to 95/5 (mole percent), preferably
about.50/50 ﬁo 90/10 (mole percent), and more prefe;a—
bly about 60/40 to 90/10 (mole percent). The ratio of
lthe diaikylphényilgroup relative to the monoalkylphenyl
group is frequenﬁly such that the former/the_latter is

25 about 60/40 to 80/20 (mole percent)f When the ratio of
the dialkylphenyl group is out of the above-mentioned

range, the melt fluidity during the molding process may



phenyl group of R err] to R err] includes, for exanple, a |lower alkyl group
havi ng about 1 to 4 carbon atons such as nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, s- 15 butyl and t-butyl groups. Anpbng these al kyl
groups, an al kyl group having 1 to 3 carbon atons, particularly mnethyl
group and/or ethyl group is preferred. Eacg of the phenyl groups may be
substituted with about 0 to 3, preferably Bolt 1 to 3 (for instance, 1 or

2, particu- 20 larly 2) al kyl groups. As the aronatic residue represented
by A there may be nentioned, for instance, an arylene group in- cluding a

phenyl ene group_such.a 2-phenyl ene_g - phenyl ene group and
1, 4- phenyl ene gF8ﬂﬁplﬂ§d#8qﬁﬁPgigea ﬁgnéggggﬁ Séf napht hal ene resi due,

etc., bisphenol A reihggﬁﬁgggtgﬁgggpégrﬁfghrgﬁeaegﬁa%gﬁng?idHE,£H€|udes an

aryl ene group, speci ne group. eature of the

present inventi Ldes, i he.u t | f et a
Commsond 11} shERneBs 100 Beipe' o Uit 8, O st gadeponctting

i ndependent |y rqgyegentnha BRSMAL a0 (@YPwhuREkht Uhedrebbhtdngoudiel kykhs5
groups each having 1 to 4 carbon atons, and two al kyl group are bonded to a -
specific posgitign ehtkherPbenyl to 3, particularly 1 or 2 can advanta-
geously be uéed for constituting_a'flame—retardant_of
an oligomeric phosphoric acid ester.
The flémé-retardant (C) may frequently comprise a
mixture of phosphoric_acid esters differing in the
10 repeating unit n. The mean or average value of such
repeating unit n is about 0.5 to 2.0, preférably about
1.0 to 1.8 and mdre_preferably about 1.2 to 1.7. 1In
the mixture of phosphoric acid esters differing'oi
varying in the repeating unit n, the propgrtion of the
15 compound'where n=1 is; for instance, about 40 to 90
mole percent, preferably about 50 to 80 mole percent,

" and more preferably about 55 to 75 ﬁole perceﬁt. To_be
more conérete, a mixture of the phosphoric acid ester
oligomers comprises, in many -cases, about 0 to 10 mole

20 percent, preferably about 0 to 7 mole percent and more
preferably about 0 to 5 mole percent of the compouhd
having the repeating unit n of 0, about 40 to 90 mole
percent, preférably'about 50 to 80 mole percent and
more ﬁreferably about 55 to 75 mole percent of the

25  compound having the repeating unit.n of 1, about 5 to
40 mole percent, preferably about 7 to 35 molelpercent

and more preferably about 10 to 39 mole percent of the



group represented by Rerr], Rerr], Rerr] and Rerr], the conpound (ii)
shown by the fornmula (I) wherein Ais 1,3-phenyl- ene group, nis an
integer of 1 to 5 and at least one 10 .= of Rerr], Rerr], Rerr] and
‘Rerr] is a phenyl group substituted with 1 to 5 al kyl groups each having 1
to 4 carbon atons, or a m xture of the conpound (i) and the conmpound (ii).

Hereinafter the conpound (i) is illustrate@6 Fhe nunbers of the alkyl
group(s) for each of the phenyl 15 groups is about 0 to 3, and preferably
about 1 or 2 in the conmpound (i). I n such conpound, at |east one of the

substituents RL to R4 is a 2,4-dial kyl phenyl group, a_3,4- dlalkg he
group or 3,5- d|apmyppnénbﬁvgﬂGUEhePF@P@FF&HGeR&h%I§s°8f2thén€| R@F enyI

group include 20 2, 4-di net hyl phenyl grou __group,
3, 5- dlnethylphehylzérﬁgée PGECGPBthyFBE§ﬁ§g1§rGBB dgﬂ éhﬁhenyl
I ethyl- - et ﬁty%'ﬁgggezp aRd.30Ce. PREERTEDY 0P Ry Mbnen § E, JRL8 percent
L el e R ER, shRgpu Havita PSRRI PARY. o268 Res, g
8?33%! gf29§iisggP8p§F8Egh§ g%%gg?gggg_gf4iﬂh'§8ﬂ§8und havidg” tR¥! phenyl
. repeating unit n of not less than 3 may be about 1 to
25 mole percent. |
The compound (iif where A is 1,3-phenylene érdup
and n denotes an integer of 1 to 5 is explained herein-
10 below. |
The phenyl group substituted with 1 to 5 alkyl
groups each havingll to 4 carbon atoms includes,'for
instance, a monoalkylphenyl group such as 2-methylphe4
nyl group, 3-methylphenyl group, 4-methylphenyl group;
15 2-ethylphenyl group, 3—ethylphenyl group, 4-ethylphenyl
group, 2-propylphenyl group, 3—propyl§henyl group, 4-
propylphenyl group, 2-isopropylphenyl group, 3-isopro-
pylphenyl gfoup, 4-isopropylphenyl group, 2-butylphenyl
group, 3-butylphenyl group, 4-butylphenyl group, 2-
20 ° isobutylphenyl group, 3fisobutylphehyl group, 4-isobu-
tylphenYl group, 2-s-butylphenyl group, 3-s-butylphenyl
group, 4fs—bﬁ;ylphenyl group, 2-t-butylphenyl group, 3-
t—butylﬁhenyl group, 4-t-butylphenyl Qroup and so on; a
.2,3—dialkyl§henyl group such as 2,3—dimethy1phenyl
_ 25 groﬁp, 2, 3-diethylphenyl group, 2,3—dipropylphenyl'
| group, 2,3-diisopropylphenyl group, 2-ethyl-3-
methylphenYl group, 3—ethyi-2-methylphenyl group and



di i sopropyl phenyl group and others. The substituents Rlerr], Rerr], Rerr]
and R err}] may independent- |y be a dial kyl phenyl group selected froma
2,4-dial- 5 kyl phenyl group, a 3, 4-dial kyl phenyl group and a 3,5-

di al kyl phenyl group. Use of the conmpound where the substituents R err] to
Rlerr] are respectively a 2, 4-dial kyl - phenyl group, a 3, 4-dial kyl phenyl
group and/or a 3,5- dial kyl phenyl group, T remar kably i nprove the nelt 10
fluidity. Meanwhile, when using the conpound where all of the substituents
Rlerr] to Rerr] are 2,6-dial kyl phenyl groups, the nelt fluidity woul d not

5 di al Kyl phenyiBer ottt ot S SRR He O SIS B Zhfiimeth-
bsti fur: : h | ,

i§3221 Lgﬁg@g{ lexéiﬂmt A S o SR Ze@a%uéowﬁ%;%f et hy! pheny!
up, 4- i -

g, 5- 8i al kyl phe%y&%%%grgé@%%%ﬁ(y?zdﬁ%%ﬁSSA%AW n(ygl &L&,ﬁbuﬁ' 2

2, 6-di met hyl ph , | al henyl

st ance, 3, 4, o g Pl e A B R T e e 1) shown

by the formgla (n#%?uggyaﬂ&%ﬂ i £OTY 8 1529 %8 eyl P 1D p EuB adich is a

posi tion-isoner ive to the 2,4- 25 di al Kyl phenyl group,

3, 4-di al kyl pheny3, giritie h phény Ui it dop P e/ BH AL PEN L sy, @,/ BH O
a nonoal kyl - phenyl group.
dipropylphenyl group, 2,5-diisopropylphenyl group, 2-
ethyl-5-methylphenyl group, 5—ethyl-2—methylphenyl
group and so on; a 2,6-dialkylphenyl group suéh as 2,6-

10 dimethylphenyl group, 2,6-diéthylpﬁenyl group, 2,6-
dipropylphenyl group, 2,6—diisopropylphenyl group, 2,6-
dibutylphenyl group, 2,6—diisobUtylphényl_group,
2,6-di-s-butylphenyl group, 2,6-di-t-butylphenyl group,
2—ethyl-6fmethylphenyl'group and others} a 3,4-

15 dialkylphenyl group such as 3,4-dimethylphenyl group,
'3,4—diethylpheny1 group, 3,4—diprqpylphenyl group, 3,4~
diisopropylphenyl group, 3-ethyl-4-methylphenyl group,
4-ethyl-3-methylphenyl group and the like; a 3,5—diél—
kylphenyl group such as 3,5-dimethylphenyl group, 3,5-

20. diethylphenyl group, 3;5-diprOPYlphenyl group, 3,5-
diisopropylphenyl group, 3-ethyl-5-methylphenyl group
and so on; a ;rialkylphenyl group such as 2,3,4-tri-
methylphenyl group, 2,3,5-tiimethylphehyl group, 2,3,6-
trimethylphenyl.group,.2,4,5—trimethylphenyl group,

25 2,4,6-trimethylphenyl group, 3,4,5ftrimethy1phenyl

' group, 4-ethyl-2,6~dimethylphenyl group, 2,6-diethyl-4-
methylphenyl group,,4-me£hy1-2;G-diisopropylphenyl |



- 24 - The proportion of the 2,4-dial kyl phenyl group, 3, 4-dialkyl phenyl
group and 3, 5-di al kyl phenyl group based on the total anmount of Rferr],
Rlerr], Rlerr] and Rlerr] may be within the range as far as the nelt
quidity, t he heat 5 resi stance and the like are not adversely affected,
and is, for-instance, about not |ess than 50 nole percent, preferably about
60 to 100 nol e percent, and nore pr ef er abt yzﬁab'out 65 to 100 nol e percent.
When the proportion of the. dialkyl phenyl group is |less than 50 10 nol e
percent, the nelt fluidity during the nol-ding process nmay occasionally be
decreased. Further, in case that Rerr], Rerr], Rerr] and R err] conprjse

both ‘a di al kyl ptﬁﬂﬂpg? PYRexE- a 2, 4- di al kyl phenyl group, a
2 dialll eyl 9 o Shohl Shablt RIS e w%nt&hﬁ% A, PR ati o
ST aIt E$I Shgnyﬁl Slr% %‘Pr}g?naﬂ"% ﬁgd t%ecan%%%liéﬁpieny @5?%8%&[@ Such tl}% ,
percent).  pref ori PRRNE ST (180 AR 2k e T e% era-
bl'y abput 604 40 . 2c90%d 0 (604 End P EMeny T erd @, 3, %-dimethylphenyl
group, 2,4—dimethylphenyl group and so on) can specifi-
eally be used among these groups. Use of such phenyl
group substiﬁuted with 2 alkyl groups each having 1 to
3 carbon atoms, particulafly a dimethylphenyl Qroup can
10 extremeiy improve the heat resistance of the shaped
article. As the phenyl group substituted with 2 alkyl
groﬁps each having 1 to 3 carbon atoms, a phenyl group
substituted with the alkyl groups on the 2- and 6-
.positions (e.q., 2, 6-dimethylphenyl group, 2,6-diethyl-~
15 phenyl group, Zeethyl—s-methylphenyl group, etc.) may
frequently be employed. |
The substituents R!, R?, R® and R! may be independ-
ently a phenyl group substituted with 1 to 5 alkyl
groups each having 1 to 4 carbon'atoms; When the com-
20 pound where the substituents R! to R! are the phenyl
groups each substituted with 1 to 5 alkyl groups each
" having 1 to 4 carbon atons, the melt fluldlty, and the
light resistance of the shaped article can remarkably
be improved or enhanced. |
25 ' Use of alcompound where all of the substituents R}
" to R* are.non—substituted phenyl groups notably de-

. crease or impair the light resistance of the shaped



t he di al kyl phenyl group relative to the nonoal kyl phenyl group is frequently
such that the forner/the latter is 25 about 60/40 to 80/20 (rmole
percent). Wen the ratio of the dialkyl phenyl group is out of the
above-nmentioned range, the nelt fluidity during the nolding process may

- 25 - sonetine be inpaired or decreased. e repeating unit n in the
conpound (i) of -the fornula (1) may be an i“Mftéger of 0 to 5. The conpound
(i) of the fornula (1) wherein the repeating unit nis 5 an integer of 1
to 3, particularly 1 or 2 can advanta- geously be used for constituting a

flame- ret ar dant olsan ol | SR WaBIOSP LAY aieen (19, W pRmatar dant

;
(O. may frequentaly conprise a m xt hosphoric acid ester I Tfering

in the 10 rep%g}é ! the 1% TN QL AUY RRrEISEY ndS ¢ repeating
unit n is about .S%ﬁ'o,t-grg‘erably a oa'f1 1.0to 1.8 ancIJI1 nmore preferably

about 1.2 to.1. Lerdiild'@18ngati®miomhaediidgetrdt iR9leeis Gdduriddlg or
varying in the repeating unit n, the proportion of the 15. conpound where
n=1 is, for instance Irmhtg cthpoun (1) ReveC aipedtitigeadity naldauthz0 to
80 nol e percent, "and nore preferably about 55 to 75 nole percent. To be

' 5 formula (I) may be an integer of 1 to 5. The compound

(ii) of the formula (I) wherein n is an integer of 1 to
3, particﬁlarly 1 or 2, more specifically 1 can advan-
tageously be used for_conétituting a flame-retardant of
an oligomeric phosphoric acid esﬁér (phosphoric ester).

10 These flame-retardants (flame-retarders) can be |
employed singly or in combihation. Preferably, the
flame-retardant (C) comprises at least the compound'.'
(i) . "When a mixture of the compound (i) and the com- .
pound (ii) is employed as the flame-retardant (C), the

15 ratio of the compound (i) relative to the compound (ii)
can be selected from a wide range, and is, for example,
such that thé former/the latter is about 1/99 to 99/1
(by weight), preferably about 10/90 to 90/10 (by
weight).and_more preferably about 30/70 to 70/30 (by

20 weight).

The flame-retardant shown by the formula (I) can
be prepared by a various method. By way of illustra-
tion, as describéd in Japanese Patent Application Laid-
open No. 1079/1993 (JP-A-5-1079), the flame—retardaht

25 can be prepared by allowing a phenol éompound corre-
sponding to R, R?, R3 and R* (for example, phenol,

cresol, xylenol and the like) to react with phosphorus .



nore concrete, a mxture of the phosphoric acid ester oligomers conprises,

I n many cases, about 0 to 10 nol e 20 percent, preferably about 0 to 7
nol e percent and nore preferably about 0 to 5 nole percent of the conpound
havi ng the repeating unit n of 0, about 40 to 90 nole percent, preferably
about 50 to 80 nole percent and nore preferably about 55 to 75 nol e percent
of the 25 conpound having the repeating anf® n of 1, about 5 to 40 nole
percent, preferably about 7 to 35 nole percent and nore preferably about 10
to 30 nol e percent of the - 26 - compound having the repeating unit n of

2, and about 5 to'25_nole percent, preferab about 7 to 2Q, nol cent
and nore pref er 8B¥ghipside7and i?dthS:bErEhéPo f°9ﬁ€e§89ﬁgbﬂﬁ ﬁgefﬁa t he
repeating unit n of

t | 5 3. __Th Jortian of . d
naving (he repeAFPRELRR FRLARe Bt (Rode | RERCSRRGLbohkAbaRC1hBEe5S ol o

percent. The coggggﬂgngiiA m@eﬁgdfh%ﬁ?afgbgﬂggﬁéﬁﬁﬁ?ggguﬁ“?Dd ppdenotes an

Integer of 1 to s-expl af nell "hére he phenyl group

subst!t . °d W tRatib0o? 8hEYhiiRYREnEAGE §2YuBIrd1keideCRbPRReRONT
) noalkylphenyl'group or the like can easily be con-
trolled or adjusted by selecfing the species and the
amount of the phenol compound correépohding to R, R?,
R3 and R%. |
The amount of the compound (C) shown by the formu-
10 la (I) may be an effective amount to impart the flame-
retardancy (fire resiétance) td the pblycérbonate ()
and the styrenic resin (B), and is, for example, about
S to 50 parts by weight, preferably about 10 to 30
pa:ts by weight, and more preferably about 15 to 25
15 parts by weight relative to 100 parts by weight of the
mixed resin composition of the polycarbonaté (A) and
the styrenic resin (B); Use-of ﬁhe flame-retardant (C)
in a prbportion of less than 5 parts by weight relative
to 100 parts by weight of the mixed"resin-composition
20 can hardly'impért high melt fiuidity.and the high
flameéretardancy suited to the UL Sténdard to the
shaped or molqed article, and the use:in_a proportion
of more than 50 parts by weight is apt to decrease or
impair the heat resistance of the shéped article,
25. although imparting high melt fluidity and flame-retard-
ancy. When the amount of the flame-retardant shown by

the formula (I) is about 10 to 25 parts by Weight



I nstance, a nonoal kyl phenyl group such as 2-net hyl phe- nyl group,

3- net hyl phenyl group, 4-nethyl phenyl group, 15 2- et hyl-phenyl group,

3- et hyl phenyl group, 4-ethyl phenyl group, 2-propyl phenyl group,

3- propyl phenyl group, 4- propylphenyl group, 2-isopropylphenyl group,
3-isopro- pyl phenyl group, 4-isopropylphenyl group, 2-butylphenyl group,
3- butyl phenyl group, 4-butylphenyl groups; 1 20 | sobut yl phenyl group,
3-isobutyl phenyl group, 4-isobu- tylphenyl group, 2-s-butyl phenyl group,
3-s-butyl phenyl group, 4-s-buty|phenyl group, 2-t- butylphenyl group, 3-

t - butyl phenyl group,, K 4-t-but phenyl group, and so dlalk | phenyl
group such as Xelakiee H»‘ﬂ \Razhs blgr‘ﬁf‘pghtz of cﬁcilﬁ Hﬁr"r gug Y
2, 3-di propyl phenyl group, di i sopro phen

met hyl phenyl gr‘bQI?Po%l‘ény V'ZQ%T a%baofaczterzi#tl‘i%es%}ke

g jg: 2![ Eg: Bﬂgnn%? %ir‘ SUCh 6\'0?2 T mééh y@é)%jﬁspryé‘ﬁgélou I:éaz‘)':propyl phenyl
TR LM My gefén%rmwaenﬁa%%%grw
Srgugle;?ylghenyl grﬁyfhogbéésfkpwﬁyvlphenyl group, 2,5-diisopropyl phenyl
The use of the fluoro;es;n (D) can suppress drip
" of a kindling substance and a molten mixture, thus the
fluororesin (D) acts as a flame-retarding-auxiliary.
The fluororesin includes, for example, a mono- 6r co-

10 polymer obtainaﬁle by polymerizing a flubrine-contain—
ing monomer such as'tetrafluoroethylene, chlorotrifluo-
roethylene, vinyl fluoride, vinylidene fluoride,lhexa- |
fluoropropylene, perfiuoroalkyl vinyl ether and so on;

a copoiymer obtainable by polymerizing the fluorine-

15 dontaining monomer and a copolyﬁerizable monomer such
as éthylene, propylene and aérylate. -Practical éxam—
ples of the fluororesin include a homopolymer such as
polytetrafluoroethylene, polychlorotrifluoroethylene,
'polyvihylidene fluoride and others; a copolymer'such as

20 a tetrafluoroethylene—hexafiuoropropylene copolymer, a

| tetrafluoroethylene-perfluorocalkyl vinyl ether copoly-
‘mer, a_tetraf;uoroethylene-hexafluoropropylene-perfluo- :
;oalkyl_vinyl ether copolymer, an ethylene-tetrafluoro-
ethylene copolymer, an ethylene-chlorotrifluoroethylene

25 copolymer and the like. Theée fluororesins can be
| empldyed sinély or in combination.. Polytetrafluoroeth-

ylene (hereinafter referred to as PTFE) can preferably



et hyl - 5- net hyl phenyl group, 5-ethyl-2-nethyl phenyl group and so on; a

2, 6-di al kyl phenyl group such as 2,6- 10 di met hyl phenyl phenyl group,

2, 6-di et hyphenyl group, 2,6- dipropyl phenyl group, 2,6-diisopropyl phenyl
group, 2,6- dibutyl phenyl group, 2,6-diisobutyl phenyl group,

2, 6-di -s-butyl phenyl group, 2,6-di-t-butylpghenyl group ,

2- et hyl - 6- net hyl phenyl group and others; a“3, 4- 15 dialkylphenyl gr oup
such as 3,4-dinet hyl phenyl group, 3,4-diethyl phenyl group,

3, 4-di pr opyl phenyl- group, 3,4- diisopropyl phenyl group,

g_f e Bﬁ'é’c’ﬁyﬁl%ﬁo%g%é%c BT N 12 2l iy
di et hyl phenyl gg%ng’t e%a@e(a %ryogylc%% l%rn%lipme?th%d %'\ﬁ(cﬂogﬁoﬁleolém|

group, 3-ethyl hen gr oup an SO on; trial enyl group such

as 2,3,4-tri- nmgihyl Sﬂﬁgﬂfﬂr ¥R.or? methdd 'd@dﬁi'ﬂ@&?&‘ﬁ' wWiRUPatént fo.
trlnethylphenyl grou trimet hyl phenyl group, 25

2,4, 6- trlnethylghgmg ggoup, 3,4,5-trinethyl phenyl group, .

4- et hyl - 2, 6- dlnethylphenyl group, 2,6-diethyl-4- nethyl phenyl group,

4-nethyl -2, 6 di i sopr amd Eeistoresin Ay M QunpduhdEdexs 1n'8wp[mlmt3eld group
substltuted wth 2 al kyl groups

into the resin compos1tlon by melting and mixing with

the poly;arbonate and the styrenic resin, or may fre-

quenbly be used in a powdery form, for example as a

powder or granular having a mean particle size of about

10 10 to 5,000 ﬁm, preferably about 100 to 1,000_um;.and

more preferably about. 200 to'700 um..

The fluorine-content of the fluororesin may be
seleéted’from a range depending on the species of the
resin insofar as the flémé—retardancy or flame resist-

15 ance can be imparted to the shaped article, and fre-
Quently is, for instance, about 65 to 75% by weight and
preferably about 70 to 74% by weight. The apparént
density of the powdery or granulaf fluorbresin-is, for

. example, about 0.4 to 0.6 g/cm3, and preferably about

20 0.43 td 0.47 g/cmg; When the fluororesin is polytétra—
fluo:oethylene, ;he'specific gravity of the fluororesin
is about 2.13.to 2.22 g/cm®, and tbe melting point-is
about 326°C to 328°C.

The flame-retarding—auxiliary (D) may be used in

25 an amount of for instance, about 0 05 to 5 parts by
weight, preferably about 0. l to 2 parts by weight and

more preferably about 0.2'to 1 part by welght relative



each having 1 toe 3 carbon atonms such as nethyl, ethyl and propyl groups
(for instance, a dinethylphenyl group 5 such as 2, 6-di nethyl phenyl group,
. 3, 5-di met hyl phenyl group, 2, 4-di net hyl phenyl group and so on) can specifi-
cally be used anong these groups. Use of such phenyl group substituted wi'th
2 al kyl groups each having 1 to 3 carbon ajons, particularly a '
di met hyl-phenyl group can 10 extrenely Tn% ove the heat resistance of the.
shaped article. As the phenyl group substituted with 2 al kyl groups each
having 1 to 3 carbon atons, a phenyl group substituted with the al kyl

' the 2- apnd 6:,pOSi L] > B g
eyl it S s S, sh AT A T
n r .
oy bo | nteponcianidy S phRRSFOEERLE B L Bl merbPtbln BECLeRE IR L

each having 1 t8'6?0?%Pg£2?£?QE?E¥MEQUEﬁ§°§QHE gghibpey@g yhesgpphess-

substituents R err t he phenyl groups each’substituted with 1

to 5 alkyl groupg eéff?eevbﬂgtﬂetQrfpcéfb@ﬁeakﬂﬂaliﬁgesﬂﬂétaﬁbéidhdyorand
the light resistahce of the shaped article can remarkably be inproved or

f“hanced--Zé moltelS&rep QdEQ?PQHHﬂbﬂﬁﬁﬁg 8EEcof) tirdstibesihights Rlerr]
0 R4 are non-substituted phenyl groups notably de- crease or inpair the
li ght resistancelahetbetabapndy or fire resistance cannot be imparted
| to the shaped article. Addition of the fluororesin in
a proportion of more than 5 parts bylweight may in-
créase the shrinkage of the shaped article by heat,
10 with decreésing_the dimensional acCuraéy during heating
process as well as with increasing cost.
[Other additives] | |
The flame-retardant resin composition may be added
with various additives including, for example, a-degra-
15 dation-inhibitor such as an antioxidant, an ultravio-
let-absorber and a light-resistant stabilizer; a lubri-
cant; an antistatic agent; a mold release agent (mold
lubricant); a plasticizer; a reinforcing fiber such as
.a'glass fiber, a carbon fiber, a polyamide fiber,'an
20 aromatic polyamide fibér, an aromatic polyester fiber
‘and the like; a filler such as calCium.carbonate and
" talc; and a coloring agent such as a piément. The
amount of such additive may be selected from a range
according to the épecies of the additive insofar as not
25 impairing, for inétance, the heat resistance, the
impact resisténce and the meéhanical strength of the

shaped érticle, By way of illustration, the additive



-29- article. Wien using a conpound where A is 1,4-phenyl- ene group, the
melt fluidity is decreased and the tensile elongation of the shaped article
is reduced. In the conpound (ii), the repeating unit n in the 5 formul a
(1) may be an integer of 1 to 5. The conpound (ii) of- the forrmula (I)
wherein n is an integer of 1 to 3, particularly 1 or 2, nore specifically 1
can advan- tageously be used for constrtutﬁﬁg a flane- retardant of an

ol i goneri c .phosphoric acid ester (phosphoric ester). 10 These
flame-retardants (flane-retarders) can be enployed singly or in

conbi nation.” Preferably, the flane-retardant (C) conprises at |east the
conpound (i). VWBRha2fi pupBtdPXidantodBofiREIBLRtANIUERE EBNRPPBURHREI i) is
enpl oyed as the flane- retardant C rati he, c ound

rel ative to the®€oABBlkd>F Py Usagﬁé QélééﬁédbPF8918anE Faﬁa aﬁﬂag#)

e N s L
o 20115 Lonblath, SlsRSang itk lhsell U gkt gothotiptn By Ll
as described in,)ananese,Pake8hs BR LWedbheno Eaigss based on the total
amount of the.composition.
[Preparation of the resin composition]
The flame-retardant (fire resistant) resin compo-
éition may be a premixed composition obtainable by pre-.
10 mixing the polycarbonate (a), the styrenic resin (B),
the flame-retardant (C) and the fluororesin (D) with
the use of a mixer'éuch as a V-blender, a supermixer, a
superfloater and a Henshell mixer}' The resin composi-
tion is usually a mixture obtainable'by melting and
15 mixing ﬁhe.premixed_composition homogeneously. Suoh
mixturelcan be obtained by melting and kneading the
premixed mixture, with using a'kneading means, at a
temperature'of,.for example, about 200 to 300°C and
preferably about 220 to 280°C, and pelletizing the
20 resultant mixture. As the kneading means, various
melting-mixing apparatus such as a kneader, a uniaxial-
ly or bia#ial;y extrusion machine can be employed. The
resin compositioa may frequently be prepared by melting
and extruding compohents for the reain composition with
25 using a biaxially extruding machine or the like, and
‘pelletizing the resultant using a pelletizer.

The flame-retardant resin composition of the



open No. 1079/1993 (JP-A-5-1079), the flane-retardant 25 can be prepared
by allow ng a phenol conmpound corre- sponding to Rlerr], Rerr], Rerr] and
Rlerr] (for exanple, phenol, cresol, xylenol and the like) to react with
phosphor us - 30 - oxychloride and a di hydric phenol corresponding to the.
aromatic residue A (e.g., resorcinol, her% ui none, bisphenol A,

1, 4-di hydr oxybenzene and so on). The ratio %f'the di al kyl phenyl group
relative to the no- 5 noal kyl phenyl group or the |like can easily be con-
trolled or adjusted by selecting the species and the anount of the phenol

conmpound corres i : rrl ., enr I Lr ' ; t of
t he corrpounﬁ (C%%rsgh‘i'quﬁ tt:)"?/-“,)tgﬁ'e lt‘%‘r rlrlulg[s I‘d‘ B ﬁgq'(tl %ﬂ?l}shg[f;n%gfr}%?t ?\%ugrmﬁnt
to inpart the fl - _retal flilse e $ st A Q94 ar, A
and the styreni &g AR eiBISHE AIS0) o 31oMwRAHE ehanais (Y

wei ght, prefer alyly ;ahQutantd of QRIQRAMHE M \Biaifling AN TR %o&"t@.fo@f Iy
about 15 to 25 15 parts by weight relative to 100 parts. by weight of the

m xed resin comyesirdiediwithe inpnsaid ariurddy, and idie shaped @rtdsi n
(B). Use of the flane-retardant (C) in a proportion of less than 5 parts
by wei ght rej atigle can be imparted with high flame-retardancy.

. In particular, use of the flame-retardant resin
composition comprising the flame?retardant correspond-
ing to the case (ii) can further impart high light
resistance in éddition to suéh_excellent flame-retard-

10 ancy to the shaped article.

' Accordingly, the flame—retardant resin composition
is useful as a molding material for various shaped
articles such as a housing and/or enclosure of a home
electric apparatus, an OA apparatus énd ﬁhe like, and a

15 thin housin§ or casing of, for instance, a portable
telephone. Such shaped article can be produced by a
conventional method, for example by injection molding
the pelletiééd flame-retardant resin composition with

" using an injection molding machine at, for instance, a
20 cyiinder tempeiature of about 220 to 280°C.
The flame-retardant resin composition of the
~ present invention,'Which comprises a specificlflame—
retardant Of aromatic phosphoric acid ester, has excel-
lent flame-retardancy and fire.resistance, as well as
25  high melt fluidity. o
Accordingly, by using the composition, not only a

large size shaped article such as a housing but also an



to 100 parts by weight of the mxed resin conposition 20 can hardly
impart high nelt fluidity and the high flane-retardancy suited to the UL
Standard to the shaped or nolded article, and the use in a proportion of
nmore than 50 parts by weight is apt to decrease or inpair the heat

resi stance of the shaped article, 25 althg gh inparting high nmelt fluidity
and flanme-retard- ancy. \Wen the anount 0f ghé fl ame-retardant shown by the
formula (1) is about 10 to.25 parts by weight - 31 - relative to 100
parts by weight of the mixed resin conposition, well-valanced vari ous

:characteristics Sﬁ?g}?ihéﬁgnél gfglg ﬁg%@gg pegttﬁgﬁhé&agﬁg?i$npact re-

si stance, nelt F a néd uororesin

(L ameoe OLatbee e 8R! 68 Rol faCRRLAI ARERSScELRPL orkikebEOuse

subst ance and a €n mxture roresin acts as

flame-retardi ngoguxhli ab ogpflééugéﬁrﬁffarﬁnﬁlHﬂ&?edfQEtféﬁéthV1ﬁg”Dn°'

- or co- 10 pol yimer obt ai ynmerizing a fluorine-contain- ing
_mononer such asg gg&seghuekosahxheea 1§?h€r9égi§£aﬁcef08&8Y£E€2efﬁkéy|

fluoride, vinyli l'uori de, hexa- uor opr opyl ene, perfluoroal kyl vinyl

~ether and sg Ongiscoloration or discoloring of the shaped article can

| be inhibited or suppressed. |

Moreover, according to #he preéent invention,

where the specific- flame-retardant in combination with
the fluororesin is added to the mixed resin'composition

10 of thé polycarbbnate and the.styrenic reéin, the drip
from the shaped article duiing burning can be sup-
pressed and thus high flame-retérdaﬁcy.can be imparted
to thé shaped article. Further, a shaped article being
excellent in the heaﬁ resistance and impact resistance

15 and the mechanical strength can be obtained. Further-
mofe, a shaped article having_improved or . enhanced
light resistance in addition to the above excellent

characteristics can be obtained.

20 . _ ' EXAMPLES
The fdllowing'exampies are merély intended to
illustrate the preéeﬁt invention in further detail and
should not be cqnstrued as defining,the scope of the
.invention; | |
_ 25 - In the following examples, the tensile strength
. (kg/cm?) and the tensile elongation were measured ac-

cording to ASTM D5638 at a crosshead speed of 5



a copol yner obtainable by polynerizing the fluorine- 15 cont ai ni ng
nononmer and a copol yneri zabl e nononer such as et hyl ene, propyl ene and.
acrylate. Practical exam ples of the fluororesin include a honopol ymer
such as pol ytetrafl uoroethyl ene, polychlorotrifluoroethyl ene,

pol yvinylidene fluoride and others; a copoLymer such as 20 a

tetrafl uoroet hyl ene- hexaf |l uor opropyl ene co ﬁlyner _

tetrafl uoroet hyl ene-perfl uoroal kyl vinyl ether copoly mer, a

tetrafl uoroethyl ene-hexafl uoropropyl ene-perfluo- roal kyl vinyl ether

Sthyl Sne. chtor ol Fitlor oB0Hy FhRbepathly sTASCI8REL TR/ ofif) was peas-

f1 uororesi ns can_be i | -
yl ene (her ei naf BESS: 5@#?@993'@2%?@%?' 198°HY, Borabe. oRosVhi pek ol oo

among these f| U@%%%%' “S-mEh&ngU&@g%%%' 3tFRYgRE RkGREMIEm ywascaev_e&t—l onal

nmet hod such as e enmul- sion p rization nethod described in U'S

Patent No. 2, 3934984 in accordaﬁ@% iWiear ases D-78% b%lﬁ@”ﬂou&dedpdéce
incorporated into the resin conposition by nelting and mxing with the

pol ycar bonatse amaviifg @ Yhadkaesesof 194 Taehf bed Foenely wAthuseadt in a
powdery form for exanple as a
notches.

The thermal-deforming temperature.('C) was meas-
ured according to ASTM D-256 by permitting a load of
18.56 kg/cm?® to act on a bar having a thickness of 1/4

10 inch. The melt fluidity (g/10 min.) was determined‘
according to Japanese Industrial Standards (JIS) K—7210
under the conditions of a temperature:of 230°C and with
a load of 5 kg, and the flame resistance was evaluated
in accordance with UL—§4 using a test piece having a

15 thickness of 1/16 inch. | |

. The spiral flow length (bar flow length) (mm) was
estimated at a_cylinder temperature of 240°C, an injec-
tion preseure of 750 kgf/cm?, of a width of 20 mm and a
thickness'ef 2 mm.
20 . The light resistance was evaluated by the discol-
_ oring.degree (AE)-efter liéht-irradiation on a three
steps—-formed gthree-high) color plate (50 mm'x 30 mm x
1 mm/2 mm/3 mm~-thickness) for’300.hours using a xenon
lamp. Further, the ﬁater-discoloring resistance was

25 estimated by whether a white spot on the surface of the

three steps-formed color plate was formed or not after

dlpped in water at room temperature for one day.



powder or granular having a nean particle size of about 10 10 to 5,000
[err]m preferably about 100 to 1,000 [err]m and nore preferably about 200
to 700 [err]m The fluorine-content of the fluororesin may be selected from
a range depending on the species of the resin insofar as the
flanme-retardancy or flane resist- 15 ance _can be inparted to the shaped
article, and fre- quently is, for instan6é?8a5but 65 to 75% by wei ght and
preferably about 70 to 74% by wei ght. The apparent density of the powdery
or granular fluororesin is, for exanple, about 0.4 to 0.6 g/cn8, and
preferably about 20 .0.43 to 0.47 g/cnferr]. Wien the fluororesinis

pol ytetra- fluoroethylene, the specific gravity of the fluororesin is about

2.13 to 2.22 g/cr‘r{err#E a:}%the melting point is about 326[err]Cto .
328[err]C. The fl ane- ﬁg-auxiliary (D) may be used in 25 ~an anount

of , for” instance, abguty Q5 d & o 010 e SN A RIe g 0.1 to
2 parts by weight and nore preferably about 0.2 to 1 part.by wei ght

g The. 1] o e N I RO L idimnain Hodlie, When
vei ght, suffd ci epfadu¥dtidrdd) B TOHAAAS Petroleum Chemicals Co.,

Ltd., IDEMITSU.POLICARBONATE FN2700,.viscosity-average
molecular weight of 27;000), 10 parts by weight of the
following non-rubber-modified styrenic resin and 20'
parts by weight of the following rubber-modified sty-

10 renié résin.

- The ndn-rubber-modified styrenic resin: a'copbly-

mer having a weight-average molecular weight of 123,000
obtained by emulsion-éolymerizing 75 parts by weight of
styrene and 25 parts by weight of acrylonitrile in an

15 aqueous sdlution of a calcium phosphate-containing
dispersing agent according to the method described in
Japanese Patent Publication No. 51962/1987 (JP-B-62-
51962) . |

The rﬁbber—modified styrenic resin: a grafted

20 polymer obtained, in éccofdance with the method de-
scribed in Japanese Patent Application Laid-open No.
320274/1993 (JP-A-5-320274), by emulsion-polymerizing
45 parts by weight of styrene and 15 parts by weight of
acrylonitrile in the presence of a rubberlcomponent 6f

25 a polybutadiene rubber ahd a styrene-butadiene-rubbér

latex.

To 100 parts by weight of tﬁe thermoplastic resin



ing effect on the drip of the kindling substance and/or 5 nol ten drop
(drip-inhibiting effect) and thus high flame-retardancy or fire resistance
cannot be inparted to the shaped article. Addition of the fluororesin in a
proportion of nore than 5 parts by weight nmay in- crease the shrinkage of
the shaped article by heat, 10 wth decrsasing t he di nensional accuracy
during heating process as well as-with inc §a§ing cost. [Other additives]
The flame-retardant resin conposition nmay be added with various additives
including, for exanple, a degra- 1 ~dation-inhibitor such as an

5 :

ti oxi dant, Ltravio- |et-abs i ght,- r esi st tabilizer; a
br i+ cant! anRAESal MRy ACRd, Lop RSS! e FESGBR Ctrdl 6LR0B| cant) | a
plastici zer; . nf oy cing fiber such | ASg, Lib i ifoer,
Dol yam o 1| bor TekAT0RE 0 A EROSEOT oM ASLE) BRF Sma URF BRAE LR Paet or
fiber and the |ike; a.filder sugh LG bopa J5lsS

col ori ng agent SHaHeR L HEPHEAT TRRERRTatTRS, PTERL BRI e

sel ected from aﬂa%g?f%’%%@tng’ft ?:toﬁ.h thaF199 rdethiyd eaddi (Wt faltt ARy as

not 25 inpairing, nstance, eat resistance, the inpact
resistance and t#;ﬁ dfmn'mus%tﬁwm.qf Thiee s bonad TN TFEe, (gBudey of
t a

Il lustration, 1tive _ _
name F-104), mean particle size of about 500 pm, appar-
ent density of 0.45 g/ml, melting point of 326 to
328°C, specific gravity of 2.14 to 2.20, fluorine-
- content of about 76%), 0.2 part by weight of an antiox-

10 idant and 0.2 parﬁ by weight of a heat stabilizer. The
resultant mixture was premixed for 40 minutes using a
V-blender, and the premixed mixture was molten and
extruded with the use of a biaxially kneading-extruding
.machine and pelletized to ine a pellet.

15 The flame-retardant is the compound of the formula
(I), where, in the total amount of R!, ﬁz, R3 and RY,
70% by weight is 3,4-dimethylphenyl group, 3,4-dimeth-
ylphenyl gréup‘and 3,5fdimethy1phenyl group, and 30% by
weight is methylphenyl group and ethylphenyl group; and

20 A is 1,3-phenylene group. The flame-retardant com-
prises less than 3% by weight of the.compound having
the reéeating_unit n of 0 and not less than 97% by
weight of the coﬁpound having the repeating unit n of
not less than 1, and which coﬁprises about 70% by

25 weight of the compound having the repeating.unit n of
1, about 20% by weight of the compound having the -

repeating unit n of 2, and about 7% by weight of the



- 34 - such as an antioxidant is frequently used in an anount of about 5%
by weight or |ess based on the total anmount of the conposition, and the
reinforcing agent such as a glass fiber and/or the filler is usually
enployed in a 5 proportion of 50% by wei ght or |ess based on the total
anount of the conposition. [Preparation of the resin conposition] The
flame-retardant (fire resistant) resin cdhﬁﬂl'tition may be a prenixed
conposition obtainable by pre- 10 m xi ng the pol ycarbonate (A), the
styrenic resin (B), the flane retardant (© and the fluororesin (D) wth

t he use of a m xer such, as ender erm xer, rfl oater and a
Henshel | mi xer. SATPYRY %’ % ﬁeé’r?ai%g"\id’éﬁty”a(’rﬁﬂq#g % le by
mel ting and 15 m xi ng the pren1xed conposi ti on honbgeneously. Such

m xture can be 6%ta|ned by neltlng and kneading the prem xed m xture, with

3000 er11C and pref or A% %%E?Llreﬁ Ha R 3 v oo
oo e *W 55 Y R T RSP
enpl oyed. Tige r%ﬁijéd%%’ﬁ?@-’?d&ld@?i A g %P%Qij'ébtli%rprnﬁﬂ%ﬁ% bhadBldd ng and
extrudi ng conponents for the resin conpositi'on with
having a mold clamping force of 100 ton at a tempera-
ture of 240°C and at a screw rotating rate of 80 rpm to
'give a test pieée (ASTM No. 2 dumbbell piece, a bar
(1/4 inch in thickness, 126.mm in'léngth), and a test
10 piece for UL burning test (126 mm x 126 mm x 1.6 mm in
thickness)).. o
Exémple.Z
Test pieces were obtained in the same manner as
Example 1, except that the.thermoplastic resin composi-
15 tion was prepared by using (a) 80 parts by weight of a
| polycarbonate_reSin (manufactured by Idemitsu Petroleum
Chemicals Co., Ltd., IDEMITSU POLYCARBONATE FN2700,
viscosity-average molecular weight of 27,000), (b) 10
parts by weight of.a copolymer (weight-average molecu-
20 lar weight.of 90,000), as a-non-rubber—modified'styren-
ic resin, obtained by suspension-polymerizing 15 parts
by weight of styrene, 50 parts by weight of a-
methylstyrene and 25 parts by weight of,acrylonitfile,
.andl(c)'ld parts by weight of a'grafted copdlymer, as a
25. rubber-modified styrenic resin, obtained by emulsion- .
polymerizing 56 parts by weight of styrene and 19 parts

by weight of acrylonitrile in the presence of a rubber



25 using a biaxially extruding machine or the like, and pelletizing the
resultant using a pelletizer. The flanme-retardant resin conposition of the
- 35 - present invention has high nelt fluidity, whereby not only a
mniature article but also a |ightweight shaped article and a shaped
article having a thin portion can be nolded with inproved accuracy, and the
shaped arti- 5 cle can be inparted with 1l gh flane-retardancy. .In
particular, use of the flame-retardant resin conposition conprising the
flame-retardant correspond- ing to the case (ii) can further inpart high

| ight resistance in addition to such excellent flane:retard- 10 ancy to
the shaped artiepmpoperbr §2AgPITLe nRY  Vakebt c28r daBplt sPﬂsiﬁﬁpﬁgi?ion is
useful as a nolding material for various shaped articles such as.a hgusing
and/ or encl osurBod¥butaghene| EePPeE %Bga?af reng-pPptagpans: 5ePehE the
like, and a 15 ﬁgin Togsing or casing of, for instance, a portable

t el ephone. SuchT¥R8HEd*&FBFel e can be produced by a conventional method,

for exanpl e by injechéggﬁgg#?%ggg%gﬁgg§8#etized flame-retardant resin

conposition with usi ng machine at, for instance, a
5. By repeating the procedure of Example 1, test

pieces were obtained except'for using 16 parts by
weighflof a flame-retardant of a nog-éubstituted aro-
matic phosphoric acid ester (manufactured by Daihachi
Chemical Industries Co., Ltd., CR733S) where in the

10 formula.(I), Rl; R?, R® and R* are non-substituted
phenyl'groups, and n is 0 to 4, instead pf 19 parts by .
weight of the flame-retardant of Example 1. In the
flame-retardant of the non-substituted aromatic phos-
phoric acid ester, A is 1,3-phenylene grohp; and the

15 flame-retardant comprises about 3% of the compound
having the repeating unit n of 0, about 70% of the com~
.pound having the repéating unit n of 1, about 20% of
the compound ha&ing the repeating unit n of 2, and
about 7% of the compouhd having the repeating unit n of

20 ndt less than 3. For adjusting the content of phoépho—
rous in the composition to the same with that in the
compoéition of Example 1, the flame-retardant of non-
substituted aromatic phosphoric acid ester was added in
-an amounﬁ'of 16 parts by weight.

25 Comparative Example 2
| Test pieces were obtained in the same manner as

Example 1, except for employing the flame-retardant of



20 cylinder tenperature of about 220 to 280[err]C. The flane-retardant
resin conposition of the present invention, which conprises a specific
flanme- retardant of aromatic phosphoric acid ester, has excel- |ent
flanme-retardancy and fire resistance, as well as 25 high nelt fluidity.
Accordingly, by using the conposition, not only a | arge size shaped article
such as a housing but also an - 36 - ar#@cte having a thin portion or a
t hi nned shaped article can be nolded with high accuracy. Further, use of

t he conposition can afford a shaped article having i nproved or enhanced
light resistance, and therefore 5 discoloration or discoloring of ,the
shaped article @Qﬁ'ﬁébﬁﬁhtﬁﬁﬁéda6Pm§E§§rEQ@@HFOHBFe6§éﬂ,e&E@Engﬁ 8 the
present invention, where the specific flame-retardant iniéonbi ation with

the fl uororesi nCORPaFaEdVEo ERRBPAEX &d 1R 8 RTOBREGLPR 8F pagfs; RY

pol ycarbonate and . ,the styrenic resin, the drip fromthe shaped,article
during bur ni ng @?ﬁggﬁ'sﬂé@iﬁré§§ daQﬁHFFhGg HSShrFFg gferggdgﬁgyséﬁﬁ be
i nparted to the shgﬁgd grtacle. Further, a shaped article being excellent
in the heat .resPst af@P4Fd “i'npact resi stance .

5 Comparative Example 3
'By using 19 parts by weight of a.flame—retardant _
of a dimeric substituted aromatic phosphoric acid ester
(manufactured by Daihachi Chemical Industries Co., -
Ltd., PX201).in lieu of 19 parts by weight of the
10 flame-retardant of aromatic phosphoiic acid ester of
Example 1, test pieces were prepared in the same manner
as Example 1. The flame-retardant is an aromatic phos-
bhorié acid_esfer of the formula (I), where R}, R?, R3
and R? are 2,6-dimethylphenyl grbups, A is 1,4-phenyl-
15 ene group and n=1l. -
Example 3
Test pieces were prepared in fhe similar manner as
in Example 1 except that_lo-parﬁs by weight of the
following non-rubber-modified styrenic resin and 10
20 . parts by weight of the following_rubber-modified sty-
renic resin were.ﬁsed relative tq'80 parts by weight of
a polycarbonate resin (manufactured by Idemitsu Petro-
leum Chemicals Co., Ltd., IDEMITSU POLYCARBONATE |
FN2700, viscosity—éverage molecular weight of 27,000),
25  and that the flame;retérdant used in Example 1 was
employed in an amount of 23 parfts by Qeight, and the

fluororesin used in Example 1 was employed in a propor-



15 and the nechanical strength can be obtained. Further- nore, a shaped
article having inproved or enhanced |ight resistance in addition to the
above excel l ent characteristics can . be obtained. 20

-EXAMPLES The follow ng exanples are merely intended to illustrate the
present -invention in further detail and should not be construed as defining

the scope of the invention. 25 - I'n—t#8 fol | owi ng exanpl es, the
tensile strength (kg/cnR) and the tensile el ongati on were neasured ac-
cording to ASTM D-638 at a crosshead speed of 5 - 37 - mnin., and the

bendi ng elast|C|ty (ka/ err was neas- ured according to ASTM D-790 at a
rate of 3 mm peft 9%% h?a}‘%oéyl Wﬁ&@?‘ strength (kg.cnt crr) was det er -

d d th ASTM D- 256 5 -
hi ckness. of 114 | ncHben@oRGH m—yﬁ%ﬁeﬁo@?p@s B Eeierndl CHBPOYR ng

{emperature ([ ShhO) s TSRS TRIALH DILEASTURIERR B RYoTobf 19 2
The mel t flu'd'%%t%q Q% @V“ﬁhl&?%d%?ﬁ@yﬁﬂrﬁ% 63 parts by weight of o=
5 methylstyrene, 10 parts by weight of styrene, 23 parts
by weight of aerylonitrile and 4-pérts by weight of
methyl methacrylate. |
The rubber-modified styrenic resin: a grafted
copolymer obtained by emulsion-polymerizing 45 parts by
10 weight.df styrene and 15 parts by wéight'of acrylbni-
trile in the presence of a polybutadiene rubber latex
(40 parts by welght as a solid basis).
Example 4
By employing 10 parts by weight of the non-rubber-
15 modified styrenic resin of Example 2 instead of the
non-rubber-modified styrenic resin of Example 1, and 20
' parts by weight of the rubber-modified styrenic resin
of Example 2 in lieﬁ_of the rubber-modified styrenic
resin of Example 1, and further by using the fluorore-
20 sin in a proéortion of 0.2 part by weight, test pieces
were prepared in the same manner as Example 1.
Example 5 |
Test pieces were obtained in'the:similar manner as
Example 1, except for using 20 parts by weight of the
25 non-rubber-modified styrenic resin of Example 2 and 20
parts.by weight of thé'rubber—modified styrenic resin

of the Example 2 relative to 60 pérts by weight of a



according to Japanese Industrial Standards (JI'S) K-7210 under the
conditions of a tenperature of 230[err]C and with a |oad of 5 kg, and the
flame resi stance was-evaluated in accordance with UL-94 using a test piece
having a 15 t hi ckness of 1/16 inch. The spiral flow length (bar flow

| ength) (mm was estinmated at a cylinder tquerature of 240[err]C, an .

I njec- tion pressure of 750 kgf/cnR, of a vidth of 20 nm and a thickness of
2 m 20 . The light resistance was eval uated by the discol- oring
degree ([err]E) after light-irradiation on a three steps-forned
(three-high) coI

Iate t.hic 300
hours using a x & é%ﬁt%int%a%%?t%es%%%@%t&qg %S 25
estimated by whe on ﬁéﬁh @ps- forned
color plate mas orne %gléuﬁ' d"oifppe |nqﬁ§%er a roon1tenperature for

one day. - gy 1 ns ared
using 70 parts by mﬁ? de%ycar ol%]'aate resin 8§f ?mﬁq‘ act%ﬁdﬁgbﬁp
| demi tsu Petrol ﬁﬁﬂ&adﬁe Cf)lamé—tfﬂetaféﬁ\ﬂ =Y ?&Wﬁf%ﬁ%

Vi scosity- average
5 by weight.

Example 6
The procedure of Example 1 was followed to obtain
test pieces except that 80 parts by weight of a pely-
carbonate resin (manufactured by Idemitsu Petroleum
10 Chemicals Co., Ltd., IDEMITSU POLYCARBONATE FN2700,
viscosity-average molecular weight of 27,000), 10 parts
by weight of the non-rubber-modified styrenic resin of
Example 1,'and 10 parts by weight of the rubber-modi-
fied styrenic resin of Example 1 wefe used, and that
15 the amount'of the flame-retardant of Example 1 was 40
parts by weighﬁ and the proportion of the fluororesin
" of the Example 1 was 0.2 part by weight.
Comparative Exampie 4 |
By.using 40 parts by weight of the polycarbonate
20 resin of Example 1, 30 parts by weight of the non-
rubber-modified styrenic resin of Example 3 and 30
parts by weight'of the rubber-modified styrenic resin
of Example 3, ana'employing the flame-retardant of
Comparative Example 2 in an amount of 19 ﬁarts by
25  weight, test pieces were obtained in the same manner as
| Example 1. |

Comparative Example 5



nol ecul ar wei ght of 27,000), 10 parts by weight of the follow ng .
non-rubber-nodi fied styrenic resin and 20 parts by weight of the follow ng
rubber-nodified sty- 10 renic resin. The non-rubber-nodified styrenic
resin: a copoly- mer having a weight-average nol ecul ar wei ght of 123, 000
obt ai ned by enul si on-pol ynerizing 75 parts q% wei ght of styrene and 25
“parts by weight of acrylonitrile in an 15 queous sol ution of a cal cium
phosphat e- cont ai ni ng di spersing agent according to the nethod described in
Japanese Patent Publication No. 51962/1987 (JP—B—62 51962). The

rubber-nodified styrenic resin: a grafted 20 ol obtained, in
accordance with the meSodPirees HetRPRTRINGA ee/r%t%irﬂl%‘bllﬁ'%‘éﬂ?’b@s

Lai d- No. 3 274/ 993 (JP-A-5;:32027 I 45
pglrtsog)e/n\/\/el ght %eﬁeé’%ﬁﬁ?tﬁ £ Par§ P %%gﬁ A s plwyner#t}ztr k tn the
f f t
g'[ 5?222%& agl (ra;@?‘?e[ﬁ)%%@?% 1'-'Oel'olzeﬁ)10u g%f%’y ;%: 'fz oéfjbé)%t%r}g{ nmopl astic
resin - 39 - LKW Cor VRIS M%%P%&&P&’ed‘%%aﬁc aréé:?ﬂmof
5  Example 2 and 2.5 parts by weight of the rubber-

)

modified styrenic resin of Example 2, and for using 19
parts by weight of the'flame—retardant of Comparative
Exémple 3. |
Example 7
10 o The-procedure of Example 1 was repeated to obtain
test pieces, except for employing 15 parts by weight of
the non-rubber-modified styrenic resin of Example 1
(SAN resin) aﬁd 15 parts by weight of the rubber-modi-
fied styrenic resin of Example 1 (ABS fesin) instead of
15 30 parts by weight of the styrenic resiﬁ (B) of Example
1.
Examplé 8
By using 20 parts by weight of the non-rubber
modified styrenic resin of Examﬁle 1 (SAN resin) and 10
20 pafﬁs by.weight of the rubber-modified styrenié_resin
of Example 1 (ABS resih) in Lieu of 30 parts-by weight
of the styrenic résin (B) of Example 1, test pieces

- were obtained in the same manner as Example 1.

25. The characteristics of the test pieces each ob-
tained in Examples 1 to 8 and Comparative Examples 1 to

5 were evaluated. The results are set forth in Table



retardant of a phosphoric acid ester (manufactured by Dai hachi Chem cal

I ndustries Co., Ltd., CR733RS), 0.4 part by weight of

pol yt etraf | uor oet hyl ene (manufactured 5 by Dai kin Industries Co., Ltd.,
PCLYFLON TFE (grade nane F-104), nean particle size of about 500 [err]m
‘appar.- ent density of 0.45 g/nm, neltinng%én of 326 to 328[err]C,
specific gravity of 2.14 to 2.20, fluorine-""content of about 76%, 0.2 part
by wei ght of an antiox- 10 idant and 0.2 part by weight of a heat
stabilizer. The resultant m xture was prem xed for 40 m nutes using a

V- bl ender, "and t;he prem xed m xture was nolten and extruded with the use of
a bj axi al ly kneadi ng- extruding machi ne and pelletized to give a pellet. 15

The fl ane-retardant i , " t he total
#h e gLI[H%)"Hﬁ] d‘gﬁ[ée%lﬁg b /Otg(r(én)lc Whesiem igh the tota

anount of R[err], Rerr], y weight is

2, 4- di net hyl phemdp qup,trfe Srdiratit pddieMded QU ERRDIRE 2, ditHRe hyl phenyl
group, and 30% by melght i s nmethyl phenyl ¢roup and ethylphenyl group; and

20 A is 1, 3-phaipteaiiocc Henih emPloyiddir Miamplant2 e thed $ydeasic t han
3% by wei ght of the conpound having the repeating unit n of 0 and not |ess

t han 97% bySwei gddsiaf ddexi donmExamblen\d rayd e sigmatiddh pwrtite syfbalast | ess
than 1, and which conprises about 70% by 25 wei ght of the conpound havi ng
the repeating url 1)t of" (R) "alengd "2ABk'byresperiti vl whanshigwuridtedvi ng t he
repeating unit n of 2, and about 7% by weight of the
amount of the non-rubber-modified styrenic resin and
the rubber-modified styrenic resin is shown in the line
of "Amount of styrenic resin". 1In the line of "Species
10 of flame—retardant", the flame-retardants respectively
 used in Example 1, Comparative Example 1 and Compara-
tive EXample 3 are separately indicated by the symbols

.ll (1) ll,’— " (2)" and ":(3)"..



- 40 - compound having the repeating unit n of not less than 3. The
above-obt ai ned pellet was dried in an oven at 80[err]C for 4 hours or nore,
and the dried pellet was 5 i.nj.ection-nol ded using an injection nolding
machi ne having a nold clanping force of 100 ton at a tenpera- ture of
240[err]C and at a screw rotating rate of $0 rpmto give a test piece (ASTM
No. 2 dunbbell piece, a bar (1/4 inch in thickness, 126 mmin |l ength), and

a test 10 pi ece for UL burning test (126 nmx 126 mmx 1.6 mmin
t hi ckness)). Exandl & 2 TEs.t ﬁoheﬁﬁ,. goptthiyrBdk B the Eae nanne| as
Exanpl e 1, except [t He8 e tﬁ?n r &sBre CoBpog < A& | tion has
| ' 5 GhE s B Bd Bcafbgnmis '
prepared by using {(3)® 80 parnt ﬁﬁeb pfo 8 P& 9 gnmtwe | resin
(manuf actured by Iderﬁts PHE'»OTQU mmeﬁ1 :%EH 5 -W -,olgDﬁ-M TSU
POLYCARBONATE FN2700, £-vi gcosi Hy%@yena enpleecull ar Fei gEtHs(gf 27,000), (b) 10
parts by wei ght off a €op Iyg?m ﬁpig%g;gvarage~nnhq;u-gzog' | ar we| ght of
90, 000), as a non-rubﬁ)er IR B@ stiyreg-|ic r%&si f,5obtai ned by
suspensi on- pol yrerji zismg 15 pagtg Py ey ght of StyRene, 50 parts by| wei ght
of a- < B o _
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met hyl styrene and 25 parts by weight of acrylonitrile, and (c) 10 parts by
wei ght of a grafted copolyner, as a 25 rubber-nodi fied styrenic resin,
obt ai ned by erul si on- pol ynerizing 56 parts by wei ght of styrene and 19
parts by weight of acrylonitrile in -the presence of a rubber - 41 -
‘conponent (25 parts by weight as a solid_bggis) of a polybutadiene rubber
and a styrene-butadi ene copol yner rubber | atex. Conparative Exanple 1 5

By repeating the procedure of Exanple 1, test pieces were obtained except
for using 16 parts by weight of a flame-retardant of a non-substituted aro-

matic phosphoric aci cheipiaden st waast &y Daitadimpdiienls lowust ri es
Co., Ltd., CR733S) where in the 10 formula (1), Rerr], Rerr], Rerr]

and Rlerr] are nofimstsid R IENY tgrdEe ankllent: A €lameé-rst-ead of
19 parts by weight of the flanme-retardant of Exanple 1. In the

fl ame-retardant tdrddrecynompantishulianlad iar drhe i Jth dsLu dehidnyi ,c daciabmester, A
I's 1, 3-phenyl ene gr oup, and the 15 fl ame-retardant conprises about 3% of
t he conpound hawaxiddre widgedthiose wbttaimest iy Comparaixe Examplesnl pound
‘having the repeating unit n of 1, about 20% of
: 5 to 4, thus are useful for molding a large 51zed or thin
shaped artlcle. Meanwhile, the comp031tlon obtained in
Comparative Example 4 has poor flame-retardancy al-
though having hlgh melt flUldlty, and the compos1tlon
obtained in Comparatlve Example 5 has low melt flUldlty

10 although having high heat resistance.

Example 9
A mixture of thermoplastic resins was prepared
using 70 parts by weight of a polycarbonate resin
15  (manufactured by Idemitsu Petroleum Chemicals Co.,
1td., IDEMITSU POLYCARBONATE FN2700, viscosity-average
.molecular weight.of 27,000), 10.parts by weight of the
follow1ng non-rubber-modlfled styrenic resin and 20
parts by weight of the follow1ng rubber-modified sty-
20 renic resin.
The non-rubber-modified styrenic resin: a copoly-
mer having a weightiaverage'molecuiar weight of 123,000
obtained by sﬁépension?polymerizing 75 parts by weight
of Styrene and 25 parts by‘weight of acrylonitrile in
25 an aqueous solution of a calcium phosphate-containing
dispersing agent according to the method described in

Japanese Patent Publication No. 51962/1987 (JP-B-62-



t he conpound having the repeating unit n of 2, and about 7% of the conpound
havi ng the repeating unit n of 20 not less than 3. For adjusting the
content of phospho- rous in the conposition to the same with that in the
conposi tion of Exanple 1, the flane-retardant of non- substituted aromatic
phosphoric acid ester was added in an anpu % of 16 parts by weight. 25
Conpar ative Exanple 2 Test pieces were obtained in the sane manner- as
Exanpl e 1, except for enploying the flame-retardant of - 42 -
non-substituted aromatic phosphoric acid ester used in Conparative Exanple
lin a proport|%E§%5 19 parts by wei ght, while such anmobunt of the retarder
was the sane as nB Conparative Exanple 3 By using 19 parts

by wei ght of a flaﬁewh%t %%@tr-%déif%@erswr%%t ideléliad ar gralstedphosphoric
acid ester (manufactured by Dai hachi Chem Cal Industries Co., Ltd., PX201)

in lieu of 19 pydlymet Weitdined!, Beotding tanehechption delcartivedd in
phosphoric acid ester of Exanple 1, test pieces were prepared in the sane
manner as Exanplfaphnebee Patenmt- Appdidantions Lai dxopen No .pi3e9274/1993
5  (JP-A-5-320274), by emulsion-polymerizing 45 parts by
weight of styrene and 15 parts by weight of acryloni-
trile in the‘présence of a polybﬁtadiene rubber latex
(40 parts by.weight as a solid basis). |
To 100.parté'by weight'of the thermoplastic resin
10 mixture, were added.19 parts by weight of a flame- |
rétardant of a phosphqric acid ester (manufactured by
Daihachi Chemical Industries Co., Ltd., PX200), 0.4
:part by weight of polytetrafluoroethylene (manuféétured
by Daikin Indﬁstries, Co., Ltd., POLYFLON TFE (grade
15 name F-104), mean particle size of about 500 um, appar-
ent density of 0.45 g/ml, meiting point of 326 to
328°C, specific gravity of 2.14 to 2.20, fluorine-
content of about 76%), 0.2 part by weight of an antiéx—
idant and 0.2 part by weight of a heat étabilizer. The
20 mixture was:premixed for 40 minutes'using a V-blender,
| and the premlxed mlxture was molten and extruded with
the use of a b1ax1ally kneadlng-extrudlng machine and
pelletized to g;ve a pellet.
The abdve-mentioned flame-retardant is the com-
25 pound of the formula (I) wherein RY, RF,_R? and R? are
2, 6-dimethylphenyl groups, A is 1,3-phenylene group ahd
- n=1,



phoric acid ester of the fornmula (1), where Rerr], Rerr], Rerr] and

Rl err] are 2, 6-dinethyl phenyl groups, Ais 1,4-phenyl- 15 ene group and
n=1. Exanple 3 Test pieces were prepared in the simlar manner as in
Exanpl e 1 except that 10 parts by weight of the follow ng
non-rubber-nodified styrenic resin and 10 2§ _ parts by weight of the
foll ow ng rubber-nodified sty- renic resin were used relative to 80 parts
by wei ght of a polycarbonate resin (manufactured by Idemtsu Petro- |eum
Chenmicals Co., Ltd., |DEM TSU POLYCARBONATE FN2700, viscosity-average

mol ecul ar wei ght of hd YPoveldbt Alted fztgélltéE Wd i Ay dirff den

Exanpl e 1 was enpl oyed in an anount of parts by weight, and the

fluororesin used( 1 BN ehduMfore M, ehid thd'di¥d pelletddas tion of
0.6 part by weight. The non-rubber-nodified styrenic resin: a copoly- ner

havi ng a wei ght -ivfsagicornmeidddrusifidg dn ofn feddt {6 ndlidinednddhine
bul k- pol yneri zing 63 parts by weight of [err]- 5 net hyl styrene, 10 parts
by wei ght of styhanng 23 mrald sclampirigfomde anff VIGhition lat anctehpeards by
wei ght of met hyl nethacrylate
5 ture of 240°C, at a screw rotatlng rate of 80 rpm and
at a mold temperature of 80°C to give a test piece
(ASTM No. 2 dumbbell piece, a bar (1/4 inch in thick-
ness, 126 mm in length), and a test piece for UL burn-,
ing test (126 mm x 126 mm x 1.6 mm in thickneSs)).
10 Further, the pellet was injection-molded usihg an
infection mpldihg'machine having a mold clamping force
(locking force) of 100 ton by a conventional“injaction
molding method to give a three steps-formed colot plate
having three species of thickness (50'mm Xx 30 mm x 1
15 mm/2 mm/3 mm in thickness). | |
Comparative Example 6 |
Procedure of Example 9 was repeated to obtain test
pieces except for using 19 parts by weight of a flame-
retardant of a non-substituted aromatic phosphoric acid
20 ester of the formula (I) wherein R?, R?, R® and R! are.
non-substltuted phenyl groups, A is 1,3-phenylene group
and n is an integer of 0 to 4 (manufactured by Dalhachl
Chemical Industries Co., Ltd., CR733S), instead of the
flame-retardant of aromatic phosphoric acid ester of |
25 Example 9. The flame-retardant of the non-substituted

_ aromatlc ‘phosphoric acid ester comprises about 3% of

the compound hav1ng the repeatlng unit n of 0, about



The rubber-nodified styrenic resin: a grafted copol yner obtai ned by
enul si on-pol ymeri zing 45 parts by 10 wei ght of styrene and 15 parts by
wei ght of acryloni- trile in the presence of a pol ybutadi ene rubber | atex
(40 parts by weight as a solid basis). Exanple 4 By enploying 10 parts by
wei ght of the non-rubber- 15 nmodi fi ed st%ienic resin of Exanple 2 instead
of the non-rubber-nodified styrenic resin Exanple 1, and 20 parts by

wei ght of the rubber-nodified styrenic resin of Exanple 2 in lieu of the
rubber-nDdified styrenic.resin of Exanple 1, and further by using the

fl - f

pggﬁra?ég in mﬁgzsng%n%n L Bt B wg‘%ée%‘*—ﬁ%{ upide b B t “‘;‘
obtained in the R o8 arts

wei ght of .t he 2§%dyno%rrub e?’-he §on§%@§#g&ﬁ@cfc@f§ r]f%rgfe@%%p lg' and 2%
parts by weight f A hgd lalb%rt- "ﬂ%d'Jf %@aestdern@axﬁzd 2vIng thiae repaating?

relative to 60 parts by wei ght of - polycarbonate resin

(manuf act ured bygrideH toFu nt q@s%umhqi@ry caI s Co., Ltd., IDEM TSU
POLYCARBONATE FN2700,

S Comparative Example 7

Test pieces were obtained in the same manner as
Examplé_9, except that 19 parts by weight of a flame-
retardant of a dimeric sﬁbstituted aromatic phosphoric
acid ester (manufactured by Daihachi Chemical Indus-

10 tries, Co.,-Ltd., PX201) was employed in lieu of 19
parts by weight of the flame-retardant of Example 9.
The flame-retardaht is the arbmatic phosphoric acid
ester compound of the formula (I) wherein R!, RZ?, R3
and R* are 2,6-dimethylphenyl groups, A is 1,4-phenyl-
15 ene group and n=1. |

Comparative Example 8

The procedure of Example 9 was followed to obtain
test pieces except for employing 19 parts by weight of
a flame-retardant of a dimeric substituted aromatic

20 phosphoric acid ester (manufactured by Daihachi Chemi-
cai Industries, Co., Ltd., PX202) instead of 19 parts
by weight of the flame-retardant of Example 9. The
flame-retardant is the éromatic phosphoric acid eSter
compound'of the formula (I) where R}, R?, R® and R? afe

25 2, 6-dimethylphenyl groups, A is 4,4’-biphenylylene

| group and ﬁ=1. |

Example 10



vi scosi ty-average nol ecul ar wei ght of 27,000), and for enploying the
flame-retardant in an amount of 17 parts 5 by weight. Exanple 6 The
procedure of Exanple 1 was followed to obtain test pieces except that 80
parts by weight of a poly- carbonate resin (nmanufactured by |demtsu

Pet r ol eum 10 Chem cals Co., Ltd., |DEM: TSk POLYCARBONATE FN2700,

vi scosi ty-average nol ecul ar wei ght of 27,000), 10 parts by weight of the

- non-rubber-nodi fied styrenic resin of Exanple 1, and 10 parts by wei ght of
t he rubber-nodi - fied styrenic resin of Exanple 1 were used, and that 15

the anount of the flw-gﬁgﬁ;?gﬁ?a%gmeq &¥ 40 RANCH MbniRigght and

t he- proportion of the™f| uor of thé Exariple 1 was 0.2 part by wei ght.

Conparative Exapisfirnt @antFatd ey Idaniveditetdolidin RYeAREA@at e 20
resin of Exanple 1, 30 parts by weight of the non- rubber-nodified styrenic

resin of Exanpl €a3 ,and 30 OEMITHU WOIMTAREONATE FHIMN0, medisfdosd t3d~yreni c
resin of Exanple .3, and enploying the flanme-retardant of Conparative.

Exanpl e 2 in an amenage afoledula weiyhtb of \&9,000) ,t &t pardeedywavedgh
obtained in the sanme manner as Exanple 1. Conparative Exanple 5
5 of the non-rubber-modified styrenic resin of Example 9,
and 10 parté by weight_of thé'rubber-modified styrenic
resin.of Ekample 9, test pieces were.obtained in the
similar manner as Examplé 9. |
Example 11
10 Procedufe_of Example 9 was followed to obtain test
pieces except for employing 80 parts by weight of a |
polycarbonate resin (manufaétured by Idemitsu Petroieum
Chemicals Co., Ltd., IDEMITSU POLYCARBONATE FN2700,
. viscosity-average molecular weight of 27,000), 7 parts
15 .by weight of the non-rubber-modified styrenic resin of
Example 9, and 13 parts by weight.of the rubber-modi-
fied styrenic resin of Exémple 9. |
Exampie 12 |
Test pieces were obtained in the.same manner as
20 Example 9, except that 60 parts by weight of a polycar-
boﬁate resin (maﬁufactured by Idemitsu Petréleum Chemi—
cals Co., Ltdt, IDEMITSU POLYCARBONATE FN2700, viscosi-
t&-average molecular weight of 27,000), 20 parts by
weight of the non-rubber-modified styrenic resin of
25 Example 9, énd 20 parts by weight of the rubber-modi-
fied styrenic resin of Example 9 were used.

Example 13



- 45 - Test pieces were obtained in the simlar manner as Exanple 1 except
for enploying 95 parts by weight of the polycarbonate resin of Exanple 1,
2.5 parts by weight of the non-rubber-nodified styrenic resin of 5

Exanple 2 and 2.5 parts by weight of the rubber- nodified styrenic resin of
Exanple 2, and for using 19 parts by weighiégof the flane-retardant of
Conparative Exanple 3. Exanple 7 10 %’he procedure of Exanple 1 was
repeated to obtain test pieces, except for enploying 15 parts by wei ght of
t he non-rubber-nodified styrenic resin of Exanple 1 (SAN resin) and 15

parts by weight of tiag iRy 70Yartlsi & Welgdti of @sipdlyicarramaie 1 (ABS
resin) instead of 15 30 parts by weight of the styrenic resin (B) of

Exanpl e 1. Exaniesi®h Bwmasuifagtidednblys IaemitisghPetfirdleam Ghemilkiadrs nodi fi ed
styrenic resin of Exanple 1 (SAN resin) and 10 20 parts by wei ght of the
r ubber - nodi f i ed Cat.yr @i ,r SOBMITISUEPOLYCARBONARE FaR2700,i wilsicesidfy-30 parts
by wei ght of the styrenic resin (B) of Exanple 1, test pieces were obtained
in the same manerermsmgeErmigaulhr weight of 27,000), 20 parts by weight
5 of the non-rubber-modified styrenic resin of Example 9,
and 10 parts by weight of the rubber-modified styrenic
resin of Example 9, test pieces were prepared in the
same manner és Example 9.
Example 14 |
1d ' The procedure of Examﬁle 9 was repeated to obtain
test pieces, except for emploYing 70 parﬁs by ﬁeight of
a polycarbonate resin (manufactured by Idémitsu Petfb-
leum Chemicals Co., Ltd., IDEMITSU POLYCARBONATE
FNZ?OO,_viscoSity-avérage molecular_wéight of 27,000),
15 15 parts by weight of the non-rubber-modified styrenic
~resin of Example 9, 15 pafts by weight of the rubber-
modified styrenic resin of Example 9, 25 parts by
‘weight of the flame-retardant of Example 9, and 0.6
part by weight of polytetrafluorocethylene of Example 9.
20 ©  Example 15
Test pieces were prepéred in the_similar manner as
Example 9, except that 60 éarts by weight of a.polyéar—
 bohate resin imanufactured by Idemitsu Petroleum Chemi-
cals Co., Ltd., IDEMITSU POLYCARBONATE FN2700, viscosi-
25 ty-average molecular weight of 27,000), 20 parts by

weight of the non-rubber-modified styrenic resin of

Example 9, 20,parts by weight of the rubber-modified



25. The characteristics of the test pieces each ob- tained in
Exanples 1 to 8 and Conparative Exanples 1 to 5 were evaluated.. The
results are set forth in Table - 46 - 1. In the line of "SpeC|es of
styrenic resin” in Table 1, the styrenic resin used in Exanple 1, the
styrenic resin enployed in Exanple 2 and the styrenic 5 resin-used I n
Exanpl e 3 are designated by the synbols ‘(i?"T."(Z)" and "(3)" - '
respectively, and the total anmount of the non-rubber-nodified styrenic
resin and the rubber-nodified styrenic resinis shomn in the line of

{1 aner et ar dant S PRI %@%éﬂ"%&%&eeﬁwﬁﬁ RS Y MR of
g;rr}[)ﬁrea;;\r/ﬁe)o:zéa% ..tjla%?e%r%%d{ n(t?))o xampﬁ% ? %we uss%tg;\r at el y i ndi cat ed
Example 16
Test pieces were obtalned in the same manner as
S Example 9, except that 9.5 parts by weight of the '
flameAretaidant of Example 1 and 9.5 parts by weight of
the flame-retardant of Example 9 were used instead of
19 parts by weight of the flame reéetarder of Example 9.
Cbmparative Example 9 |

10 . The procedure of Example 9 was followed to obtain
test pieceé, except that a tﬁermoplastic-resin compoéi-
tion was prepared by using (a) 40 parts by'weight of a
polycérbonate resin (manufactured by Idemitsu Petroleum
Chemicals Co., Ltd., IDEMITSU POLYCARBONATE FN2700,

15 viscésity-éverage molecular weight of 27,000), (b) as
the non-rubber-modified styrenic resin, 30 parts.by.
weight of a copolymer (weight-average mélecular weight
of 90,000) obtained by suspension-polymerizing 25 parts
by weight of styrene, 50 parts by weight of a-

20 methyistyreﬁe and 25 parts by weight of acrylonitfile,
and (c) as the rubber-modified styrenic resin, 30 parts
by weight of a grafted copolymer obtained.by emulsion-
polymerizing 45 ﬁarté by weight of'styreﬁe and 15 parts
by weight of acrylonitrile in the presence of é polybu-

25 tadiene rubber léﬁex (30 parts by weighﬁ as a solid

| basis) and a styrene-butadiene copélymer rubber latex

(10 parts by weight as a solid basis), and that 19



- 48 - As apparent from Table 1, the conpositions ob- tained in Exanples 1
to 8 are excellent in flame-re- tardancy, particularly in the nelt
fluidity, in com parison with those obtained in Conparative Exanples 1 5
to 4, thus are useful for nolding a | arge sized or thin shaped article.
Meanwhi | e, the conposition obtained in Cpngsrgtive Exanpl e 4 has poor _
fl ame-retardancy al - though having high ne fluidity, and the conposition
obtai ned in Conparative Exanple 5 has low nelt fluidity 10 -although '
havi ng hi gh heat resistance. Exanple 9 A nmixture of thernoplastic resins

was prepared usi 70 hat. | %%ﬂ&p> Sy :
(manuf actured bﬁ&gm sﬁ%ﬁo@u%gn%a?}ﬁqg Y tLdTO,% I@I\#‘F‘%&lc
POLYCARBONATE FNR.ZQD, ., Ml ' SIDH , j )00), 10
parts by wei.ght %o?{quﬁes\%eacﬁ%wbr?g norﬁ'ﬁ’lﬁ’%%l%iﬁ%ﬁﬁ%%&ési n and 20
parts by weight of tRenffddaiive Bxidiisre mudi fied sty- 20 renic resin. The
non-rubber-nodi fied styrenic resin: a copoly- nmer having a weight-average
mol ecul ar wei ght of 3 ¥ithHRipmet Dby wapieytt @F ey pliydanpotatEarts by
wei ght of styrene and 25 parts by weight of acrylonitrile in

5 resin of Example 9, 2.5 parts by weight of the non-

pod

rubber-modified styrenic resin of Example 9 and 2.5
parts by weight of the rubber-modifiéd styrenic resin
of Example 9, as well as 19 paits by weight of the
flame-retardant of phosphoric acid eSter_of Comparative.
10 Example 7, test pieces were prepared in the similar
mahner as Example 9.
Comparative Example 11
Test pieces wefe obtained in the same manner as
Example 9, éxcept that 15 pérts by.weight of the non-
15 rubber-modified styrehic resin of Example 9, and 15
parts by weight of the rubbér-mbdified styrenic resin
of Example 9 were employed, and that the polytetrafluo-

roethylene was not used.

20 The characteristics of the test pieces each ob-
tained iﬁ Examples 9 to 16 and Comparativé Examples 6
to 11 were evaluated. The results are shown in Tablg
2. 1In Table é, the styrenic reSinéheach used in Exam-
Ple 9 and Comparative Example 9 are designated in the

25 line of "Species of styrenic reSiﬁ" by the symbols
"(4)" and " (5)" respectively, and the total'amount of

the non—rubbeerodified styrenic resin and the rubber-



25 an aqueous solution of a cal ci um phosphat e-cont ai ni ng di spersi ng agent
according to the nethod described in Japanese Patent Publication No.
51962/ 1987 (JP-B-62- - 49 - 51962). The rubber-nodified styrenic resin:
a grafted pol yner obtained, according to the nethod described in Japanese
Pat ent Application Laid-open No. 320274/193% (JP- A-5-320274), by
enul si on-pol ymeri zing 45 parts by wei ght o styrene and 15 parts by wei ght
of acryloni- trile in the presence of a pol ybutadi ene rubber |atex (40
parts -by weight as a solid baS|s) To 100 parts by weight of the

t her nopl astic r f’E]ion I 15 added 1% k{)gr&t% £a flame-

retardant of a ester nanufactur Chenlcal

| ndustries Co., » v Wei h raetdp/| ene
(manuf act-ur ed by Daﬂq n i n%&%@scoaﬂrés_l?y 1glmFt;'OH_gYFL%J\Iey%E ?;ﬁgreta&da'eé%eiS&y :

nane F-104), nea) Ra-idddf- @i oftrfénwan@&e[ﬁﬂdaﬁtsa% Bl 'itry of
0.45 g/m, nelting point of 326 to 328[err]C, specific gravity o .14 to

2.20, fluorine- meMeId Nf cHipiratiife Hkahld t6,D)Compadt iofe zmcawme)x-
|dant and 0.2 part by weight of a heat stabi lizer. The

5 7, Comparative Example 8 and Example 16 are deflned by
the S_YﬂlbOlS n(4)u’ ." (5) n' "(6)",_"(_7)" and " (8)" sepa-_

rately.



20 m xture was prem xed for 40 m nutes using a V-blender, and the

prem xed m xture was nolten and extruded with the use of a biaxially
“kneadi ng- extrudi ng machi.ne and pelletized to give a pellet. The
above-nentioned flane-retardant i's the com. 25 pound of the fornula (1)
wherein R1, R2, R3 and R4 are 2,6-dinethylgyegyl groups, A is 1, 3-phenyl ene
group and n=1. . - 50 - The above-obtained pellet was dried in an oven at
80[err]C for 4 hours or nore, and the dried pellet vas, |n'ectio - nol ded

usi ng an inj ectioh_n@l digh Er&C§| %Iﬁa{fn ngnao I8l ac ap;r;gl fg| force |of 100 ton
at a tenpera- 5 &1@@; @[ lﬂ § SE gV V@ KoE &t 9y [ate of| 80 rpm
and at a nold tenper tur"e 0 g8 e, oggg_ven,aatgegtgmgc (ASTM No. 2
dunbbel | piece, albap (B4 $@ch 3T pbhe ckd hes8, o B28 & Bnf I ength), and a
test piece for UL|bu@n- i 5 (52 rrﬁrx;lZG’“rgﬂngﬁ m i n thi ckness)).
10 Further| the gel gt i gjgc i on- I%qﬁ Ui n@ an injection .
. . o -] . .
nol di ng machi ne h1V| g 3 g% 1anpgmg forc& (1®cking forge) of 1100 ton by
a conventional inje on Bg nmefhddl to give'a three s{eps-foynmed col or
pl ate having thre¢ s Q cies of t hi ckness| (50 mMmm x 30 mm x 1 -
. - < V-] N
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15 m 2 mi13 mmin thickness). Conparative Exanple 6 Procedure of Exanple
9 was repeated to obtain test pieces except for using 19 parts by wei ght of
a flame- retardant of a non-substituted aromatic phosphoric acid 20 ester
of the formula (1) wherein Rerr], Rerr], Rerr] and Rlerr] are.
non-substituted phenyl groups, Ais 1,3-phenylene group and n is an integer
of 0 to 4 (manufactured by Dai hachi Chentrca® +ndustries Co., Ltd., CR733S),
instead of the flanme-retardant  of aromatic phosphoric acid ester of 25
Exanple 9. The flame-retardant of the non-substituted aromati c phosphoric

acid ester conprlses about 3% of the conpound having the repeating unit n
of 0, about - As7 errsrame o Faten A dde Komrasdddions @ n of 1,

about 20% of the conpoqnd havi n e repeatlng un n 2 and about 7% of
the conpound haldigehe 1%@ &mtt" tohay: b ’&i"‘s“teﬁé:n idity and

Examl o b,veefﬁi‘%'e Geriy e saltlha an e %@%r&aﬁ W ”a?l H o

I Tor 1 © SUDSL Tt e AT QI RO SR 0 b AN VRS Y S

Dai hachi Chen1ca ndus
5 shaped or thin shaped and is not liable to be discol-

ored.

The composition obtained in Comparative Example 6
has not only low light resistance.but'also poor heat
resistance and impact resistance in comparison with the

10 compdsiticn obtained in Example 9. Further, the flame-
retardant employed in Comparatlve Example 6 is in a
liquid form, so that the working properties during the
premixing process is decreased or reduced. As compared
with the composition obtained in Example 9, the compo-

15 sition obtained in Comparative Example 7 has lower melt
fluidity and still less smaller tensile elongation.

The compositibn obtained in Comparative Example 8 is
insufficient in the flame-resistance and has lower
flowability. 1In the composition of Comparative Example

20 9, the flame-retardancy is poor although with high melt
fluidity, and the composition of Comparative Example 10
has poor melt_fluidity_thoughIhaving high heat resist-

- ance. The'coﬁposition obtained in Comparative Example
11 lacks sufficient flame—fetardancy and causes a drip

25 in the flame-resistance test. In the shaped articles

each théinéd-in Examples 9 to 16, no spot was formed

in the water discoloring resistance test, and to the



10 tries, Co., Ltd., PX201) was enployed in lieu of 19 parts by weight of
the flame-retardant of Exanple 9. The flane-retardant is the aromatic :
phosphoric acid ester conpound of the fornmula (1) wherein Rlerr], Rerr],
Rlerr] and Rlerr] are 2,6-di nmethyl phenyl groups, Ais 1,4-phenyl- 15 ene
group and n=1. Cbnparatlve Exanple 8 The Qé cedure of Exanple 9 was

followed to obtain test pieces except for T oying 19 parts by weight of a
flame-retardant of a dinmeric substituted aromatic 20 phosphoric acid

ester (manufactured by Dai hachi Chemi - cal Industries, Co., Ltd., PX202)

Instead of 19 paréiFﬁé S%QEP%fﬁh% SHa TR gk QQQ%to%Eagiﬁﬁpéﬁ %o Lhe

f1 ame- r et ar dant % c aC| ester conpoun

formula (1) Wherﬁ)% Ré._‘rir d B 2454 A ?}Jrh%[r%r 'Socts wee formed i in

2, 6-di et hyl phe oups, ne“group and n=1. Exanple
10 - 52 - [\'A Q@glgka%d@pkggﬁgbonate resin

(manuf act ured byq\%dg%it%g:u% tro eul\r%gIChem cals Co., Ltd., |IDEM TSU
POLYCARBONATE FN2700, viscosity- average mol ecul ar melght of 27,000), 10
parts by wei ght _



wei ght of the rubber-nodified styrenic resin of Exanple 9, te
obtained in the simlar manner as Exanple 9. Exanple 11 10

of Exanple 9 was followed to obtain test pieces except for enp
parts by wei ght of a polycarbonate resin (manufactured by Idenitsu
Petrol eum Cheni cal's. Co., Ltd., |DEM TSU PCBY¥CARBONATE FN2700-—

5 of the non-rubber-nodified styrenic resin of Exanple 9, %s % ar%s Tﬁﬂxﬂ

Vi scosi ty-average mol ecul ar melght of 27,000), 7 parts 15 Fﬂﬂ Eht of

t he non-rubber-nodified styrenic resin of Exanple 9, and 13 p mmm,”",
of the rubber-nodi- fied styrenic resin of Exanple 9. Exanple

pi eces were obt Ahedd it aledmeshdstanner as 20 Exanple 9, except. that "60° *
et r of eum Cham - Oia?slp%'oyzfaf[l{a@beo-%a%m?fcﬁ%ﬁ” SOV CASHRREE GGy OO Scosi -

et ubber - mod ARIPEASRE AR st Ar e Pk g ot ) )0 s, g ie

oo o T gy | VLGRS B e SRS DS

5 acid ester shown by the following formula (I)

-0
i Il
RL4F?-{Eéﬂk{F?-€]-04M (1)
. 9
RS R

10 . wherein R!, R?, R’ and R* independently represent a
phenyl group which may be substituted with an alkyl
group having_l'to 4 carbon atoms, A represents an
aromaiic residue, and n denotes an integer of 0 to 5,
and (D) a fluororesin, wherein said f;ame—retardant (C)

15 is (i) a compound shown by the formula (I) where'.R1 to
R? independently'represent a phenyl group substituted
with 0 to 3 alkyl groups each having 1 to 4 carbon
atoms and at least one of R! to R? is a 2,4-dialkylphe-
nyl group, a 3,4- dialkylphenyl group or a 3,5-dialkyl-

20 phenyl group, (11) a compound shown by the formula (I)
where A is 1,3-phenyiené group, n denotes an integer of
1 to 5 and at ‘least one of R* to R is a phenyl group
substituted with 1 to 5 alkyi groups each having 1 to 4
carbon atoms; or (iii) a mixtufe_of the_cdmpound (i)

25  and the compound (ii) .

2. A flame-retardant resin composition according

to claim 1, ﬁhere in said compound (i), the alkyl group



- 53 - By using 70 parts by weight of a polycarbonate resin ( ;
by |denitsu Petrol eum Chemicals Co., Ltd., |DEM TSU POLYCARB elmmd-
vi scosity- average nol ecul ar melght of 27 000), 20 parts by we u& ”
non-r ubber-nodi fied styrenic resin of Exanple 9, and 10 parts.

}EetLgbggaéngghagsda:té;:nlf rgsngxof Fxggg&iog t est gkeces wer e prepared
Exanpl e 9 was repeated tongbt?aih teg'?pp?eces except foreeﬁ{)f) gmﬁ“’ i“uvull”““l
by wei ght of a polycarbonate resin (manufactured by I en1tsu Iro-
ol scular el Ghtobither Tooh LY LRRTE (AP it 3 o SRRV Lpheny L
oboer ot e i e o S TR % oéie?@sr L%%%ﬁt%é Bhe
pol vt et r af | or odE e o%%x ﬁ%ﬁbg%‘é YL £ phpoviene qrom. o .
gltegalrogijtgrfhgoﬁ;{nel:f\re& n (manuf acturecfﬂbgmels?ifrledtgsfn&;AI253 Q&eum e@n’ﬁd’\ﬁgggt
ot & WM AT S0 inia 2, e P
of the amount of the 2, 4'd1alky1phenyl group, the 3, 4—_
diélkylphenyl group and the 3,5-diaikylphenyi group is
not less than 50 mole percent based on the total émount
~of R, R?, R® and R, |
10 . | 4. A flame-rétardant resin composition according
to claim 1, where in said compound (i), the ratio of-
the amount of the 2,4—dialkylpheny1.group, the 3,4-
dialk&lphenyl group and the 3,5-dialkylphenyl éroup
relative to the amount of monoalkylphenyl'groups in RI,
15 R?, R%® and R! is such that the former/fhe latter is
© 50/50 to 90/10 (weight %). |
5. A flame-retardant resin composition according
to claim 1, where in said compound (ii), at leastlone
of-R?, R?, R3 and R? is a phenyl group substitiuted with
20 2 alkyl groups each having 1 to 3 carbon atoms.
6. A flame-retardant resin composition according
to claim 1, where in said compound (ii), n is an -inte-
ger of 1 to 3. |
| 7. A flame-retardant resin composition according
25 tb claim 1,'wherein said alkyl group is methyl group or
| ethyl group. |

8. A flame-retardant resin composition according



wei ght of the non-rubber-nodified styrenic resin of Exanple 9qh ?fts by

wei ght of the rubber-nodified - 54 - styrenic.resin of Exa laced
parts by weight of the flame-retardant of Exanple 9 were used hm

Test pieces were obtained in the same manner as 5 Exampl e’ 9,

9.5 parts by weight of the flanme-retardant of Exanple 1 and 9.5 .parts by -
wei ght of the flame-retardant of Exanpl e=96dere used i nstead

wei ght of the flane retarder of Exanple 9. Conparative Exanpl iﬂﬂ@ ﬂﬂi“ﬂﬂl‘il”“l
The procedure of Exanple 9 was followed to obtain test pieces,

a thernDpIastlc re5|n conposi - tion was_prepared usi (a 40 ts b
wei ght of a pol ye& é&%?%rﬁﬁ’a‘%t%ﬁ‘gﬁf‘w I%?—z’rﬂ‘i ?—‘é Y
Chem cals Co., Lt IDEM'T U POLYCARBONATE F 700, 15 VISCOSIty ‘aver age
mol ecul ar wei ght? o ?RR% ( p%ﬁ???ﬁ? %ﬁf?ﬂﬁﬁ??ed styrenic res?n

88 ggggsog%la:/\ﬁ;ghgyofs%sp % %ﬁ%averarga?@ ({rb\,%%&?} StYT ene,
S0 parts by vel oty gl 20 whéif’ém'ééé’é %@f@:@éupam)s By 3 oMe )

acrylonitrile,
5 polytetrafluoroethylene.

10. A flame-retardant resin'composition-according
#o claim 1, which comprises 5 to 50 parts by weight of
the flame-retardant (Cf and 0.05 to 5 parts by weight
of the flﬁo:ofesih (D) relative to 100 parts by ﬁeight
10 of a mixture of thermoplastic resins comprising 40 to |
95% by weight of the aromatic polycarbonate (A) and 5
to 60% by weight of the styrenic resin (B).
11. A flame-retardant resin composition accordlng
to claim 1, wherein said styrenic resin (B) comprises a
15 non-rubber—mbdified styrenic resin (Bl) and a rubber-
modified styrenic resin (B2) in such a proportion that
the former/the latter is 0/100.to 75/25 (by weight).
12. A flame-retardant resin composition according
to_claim'il, wherein said non~rubber-modified styfenic
20 resin (Bl) is a copolymer obtainable by polymerizing 50
to 90% by weight_of an aromatic vinyl monomer (Bla), 10
to 40% by weight of a vinyl cyanide monomer (Blb) and 0
to 40% by weight of a copolymerizable vinyl monomer
(B1C) . | |
25 | 13; A flame-retardant reSiq'composition according -
to claim 11, wherein said rubber-modified styrenic

resin (BZ) is a grafted copolymer obtainable by graft-



H.

and (c) as the rubber-nodified styrenic resin, 30 parts b yg; @ﬁsgén
grafted copol yner obtai ned by emul sion- polynerizing 45 par jil
nd

il
m
Z

styrene and 15 parts by weight of acrylonitrile in the pre
pol ybu- 25 t adi ene rubber | atex (30 parts by weight as a
a styrene-butadi ene copol yner rubber latex (10 parts byimelght as a solid —
basis), and that 19 - 55 - parts by wei §i% -of the flane- r

phosphoric acid ester of Conparative Exanple 6 was enpl oyed iﬂhﬂrﬂﬂﬁ!‘ﬁll &H““'
Exanpl e 10 By using 95 parts by weight of the polycarbonate

Exanple 9, 2.5 parts by, weight of the non- rubber-nodified~styrenic resin
of Exanple 9 andP?lxm%§}¥%n%y3§e¢@h95%WbYrﬁﬁi%%%e?fn%dP@lE@eé%Qﬁ%h$c resin
of Exanple 9, as as 19 parts by weight of the flane-retardant_ of
phosphoric acid %§§%+ %?nQBﬁﬁaF%ﬁPﬁéﬁﬁﬁg a%a%ﬁﬁﬁ% %n ?E%Wa?ﬁ%C%%n%bre

prepared in the siml ar ner

DR er o on st TRIEE 855 TRIPSE Ly weTRa 5 (8 iRy S}lﬁ%TSZﬁts

by wei ght  of the 899he%5(321PbP§61H3déféfﬁ%étéééﬁﬁfhiéﬁ'Eb&%ef%@@?ée . and

—l)

5 (Tg) of not higher than 0°C.
14, A flame-retardant resin composition which
comprises 10 to 30 parts by weight of a flamé-retardant
(C) of an aromatic phosphoric acid ester shown by the
.following formula (I), and 0.1 to 2 parts by weight of
10 a-powdeiy polytetrafluoroethylene (D) relative to 100
parts by weight of a mixture of thermoplastic resins-
comprising 50 to 95% by weight of a bisphenol A type
aromatic polycarbonate resin (A) and 5 to 50 % by
weight of a styrenic resin (B);
15 N O
] 1]
_Rl—O-? _O-ArO-? 0-R¢ (I)
gz ?'13 =
wherein R?, R.z,.R3 and R? independently represent a
20_' phenyl group substitﬁted with 0 to 3 alkyl groups each
having 1 to 3 carbon atoms, A represents a phenylene-
group and n denotes an integér df 0 to 5; at least one
of RY, R?, R® and R is a 2,4-dialkylphenyl group, a
- 3,4-dialkylphenyl group or a 3,5-dialkylphenyl group;
25 and the proportion of the amount of the 2,4-dialkylphe-
nyl group, the 3,4~dialkylphenyl group and the 3,5-
dialkylphenyl group is 60 to 100 mole percent based on



parts by weight of the rubber-nodified styrenic resin of Ex |ISRee N
enpl oyed, and that the polytetrafl uo- roet/hyl ene was not used QHME&Re laced N
The characteristics of the test pieces each ob- tained in Ex g’

and Conparative Exanples 6 to 11 were evaluated. The results are

Table 2. In Table 2, the styrenic resrns_eggh_used in Exam ple 9 and
Conparative Exanple 9 are designated in the 25 | i ne of '

styrenic resin" by the synbols "(4)" and "(5)" respectively,
amount of the non-rubber-nodified styrenic resin and the r ubbennl“ ml‘rﬂunml lnm
modi fied styrenipel @otali amdehtl oft R} NRENeR? ianrd @*." Ao

resin“. In the line of "Species of flane- retardant t he fIane retardants

each enployed i n- Exampgl.e Q,f@em&a&@tawdaﬁxampbdnGpoﬁpmpamabnvacﬁmadphg 5

7, Conparative Exanple 8 and Exanple 16 are defined by the synbols "(4)",

"(5)" "(6)", "0 'cladth 1@8Whesepa- smddelfjlame-retgrdant (C) comprises

a mixture of phosphoric acid esters differing in the
5 'repeating unit n, and the average value of n is 0.5 ro
2.0. |
16. A flame-retardant resin composition according
to claim 14, wherein the proportion of the amount of
2,4-dimethylphenyl group, 3,4~ ~dimethylphenyl group and
10 3,5-dimethylphenyl group relative to the amount of mo-
noalkylphenyl groups is such that the former/the latter
is 60/40 to 90/10 (mole percent). |
| 17. A flame-retardant resin composition according
to claim 14, wherein the ratio of the amount of the
15 2,4-dialkylphenyl group, the_3,4—dialkylphenyl group
and the 3,5-dialkylphenyl group reiative to the amount
of moaoalkylphenyl groups is such that the former/the
latter is 60/40 to 80/20 (mole percent).
18. A flame-retardant resin compoeirion according
20 to claim 14, wherein said flame-retardant comprises 1
to 10 mole percent of the compound of.the formula (I)
having the'repeating unit n of 0, 40 to 90 mole percent
of the~compoudd'of the formula (I).having the repeatiag
unit n of 1, 5 to 40 mole percent of the compound of
25 the formula (I) having the repeating unit n of 2, and 5
to 25 mole percent of the compound of the formula (I)

having the repeating unit n of not less than 3.
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[err] - 58 - As apparent from Table 2, the conpositions &his Sheet; ehhmhde
Exanples 9 to 16 have high nelt fluidity and are useful for I
shaped article having high flame-retardancy and |ight resi-st

| arge 5 shaped or thin shaped and is not Iiable to be discol- ored. The
conposi tion obtained in Conparative Exanp ﬁ 6_has not only |ow:light

resi stance but al so poor heat resistance a a |rrpact r esi stammnm

conparison with the 10 - conposition obtained in Exanple 9 "u"""l"em",
flame- retardant enployed in Conparative Exanple 6 is in a | ¥ qui d ¥ oMm sso* o

that the working proaegrtlh%'ts fq_%{ l:ett@?:d%r ‘?:mféél% g!&ﬁ’%%}tlﬁnd%&rﬁt%ﬁecj or

reduced. As conpar ed "W on obtalne e conpo-.

15 sition obt :w§1 AtV ag%ﬁp% didahand
still less snal?tr tensi e%gﬁbngatgbn CO%%EEtIOH gg%élne %a dah

Conmparative Exa )e 125 | | f % o Yar oy | ower
flowability. WFLecg%ﬁgkéﬁﬁ#@ﬁ$ﬁa %%%ﬁﬁ§%é£¥§ugﬁéggﬁﬁﬁ§h§0 %?ﬂéﬂﬁ§

flanme-ret ardancyfdl&o@ﬁ@f aﬂdﬁm&h oM)t h &gt neldo 2 tgsasilttsy,byarwéltdm of
conposition of Cbnparatlve Exanpl e 10

5 a powdery polytetrafluoroethylene (D) relative to 100

parts by weight of a mixture of thermoplastic resins
comprising 50 to 95% by weight of a bisphenol A type
aromatic polycarbonate (A) and 5 to 50% by weight of a

styrenic resin (B):

10 0 0
i i
RI-0-P-0-A-0-P—-0-R¢ (D)
0
gz ps < 1

whérein R!, R?, R? and R? independently represent a

15 phenyl group which.méy be substituted with an alkyl
group having 1 to 4 carbon atoms, A is 1,3-phenylene
group, n denotes 1 or 2; and at least one of R}, R?, R®
and R* is a phenyl group substitutéd with 2 alkyl'
groups each_having 1 to 3 carbon atoms.

20 - 20. A flame—rétardant.resin composition according
to claim 19, wherein at least one of R!, R?, R® and R*
is a phenyl group substituted on the 2- and 6-positions
respectively with an alkyl group having 1 to 3 ca:bon 
atoms.

25 21. A flame-retardant resin-compositiog according
‘to claim 19, wherein R!, R?, R?-énd R? are respectively

a phenyl group substituted with'z élkyl groups each



has poor nelt fluidity though having high heat resist- ance. The _ y
conposi ti on obtained in Conparative Exanple 11 |acks suf fi Biishget Has Been Replaced
fl ame-retardancy and causes a drip 25 in the flanme-resi stt “I’mm

t he shaped articles each obtained-in Exanples 9 to 16, no s

in the water discoloring resistance test, and to the - 59 - contrary, as
for the shaped articles obtained i n" Com=p8fati ve Exanpl i

spots were forned in the water discoloring resistance test. ;
SHEET What is clained is: 1. _ A fl ame-ret ardant riﬂﬂ“u “
whi ch conprises_(A), an_aromgti c pol ycarbonate, (B) a styre c i E Y
wherein the wei é’%[")"tngt ilottﬁ’fn%sﬁat}%ﬁno-atr?&ﬁ'c pol ycarbonate to said styrenic
resin is 50/50 to 90,10, (O..a flane-refardant .of an arqnatic _phosphoric
o d ester shown by e’ & ARG EREARIERY P Sile SRIRSHOR ARG
Rlerr] and R err], i endengkly r.epresen | __ar iC y be
Riorr] and Rier il (daReadeRhlot <15 T Th 3R BmsBAYP (1T

- proportion of the amount of the 2,4-dimethylphenyl

5 group, 3,4-dimethylphenyl group and the 3,5-dimethyl-
phenyl group relative to the amount of monoalkylphenyl
groups is such that the former/the latter is 60/40 to
80/20.(mole percent), and A is 1,3;phenylené group, oOr.
(2) in said cdmpound (i1), R, R?, R? and R?! are 2,6-

10 dimethYlphenYl groups and the repeating unit n is 1.

| 8]



| P———

.group having 1 to 4 carbon atons, A represents an aro- maticC {aShEV8as 538G
denotes an integer of 0 to 5 mhereln the anount of said flane-

is 5to 50 parts by weight relative to 100 parts by wei ght of U'Hn Huu I

resin conposition of said aromatic poly- carbonate (A) and sai

resin (B), and (D) a fluororesin, wherein said flane-retardant (C) is:
a conpound shown. by the formul a (I) wheg st et | to Rlerr]] Rlerr],
Rlerr], Rerr] and-R err] independently represent a phenyl group

substi t ut ed with 0 to 3 al kyl

[at, | east one of Rlerr] to Rlerr] is] Rerr]. Rerr]. Rerr] and Rerr]

conprise at |east (ap #1Zn-retaReRPACHENDSHEER rémaltky @h%@ﬂhc&ﬁgup a
3, 4-di al kyl phenyl group or a 3,5- dial kyl phenyl group and (b)

nonoal kyl phenyl s@ri@usteieisE the fRil1owihg R rhmial @youst tef 5toh<parts
2. 4-di al kyl - phenyl group, the 3.4-dial kyl phenyl group and the 3.5-

di al kyl phengl

to 95/5 (nol e peodatetrafilivoroetiyiemed Ehéb toy 5 Parter by aelghtihare A i s

(i)

groups each having 1 to 4 carbon atons and

R Y P ]gwupzeri@*mt)i wihd @ tflecavredinof (Dhheushnasl lay lpplwei@dy group in
errj, errj,

Rlerr] and R4 is such that the fornmer/the latter is 50/50

a 1, 3-phenyl ene group, n denotes an integer of 1 to 5 and [at |east one of

R[err] to R erraddedathd®f pgrdisp bwuweiight of a mixture of thermo-

10

15

20

25

plastic resins comprising 50 to 95% by weight of an
aromatic polycarbonate (A) and 5 to SO% by weight of a
styrenic resin (B) comprising at least.a rubber-modi-

fied styrenic resin:

0 0
o
RI-0-P1-0-40P—0-RE (D
L 0
| 32 i

wherein (i)_ét least one of R! to R? is a 2,3-
dialkylphenyl group,'a 3,4-dialkylphenyl group or a
3,5-dialkylphenyl group each substitutéd with alkyl
grpﬁps each having 1 to 3 carbon atoms, A is a phenyl-
ene group, n denotes an integer of 0 to 5, and R! to R!
contain the dialkylphenyl group and a monoalkylphenyl
group in a ratio of the former/the latter is 50/50 to
90/10 (% by weight); or (ii) at least one of R! to R
is a phenyl gfoup substituted with 1-to 5 alkyl groups
each having 1 to 4 carbon atoms, A is 1,3-phenylene |
group and n denotes an integer of 1 to 5. The flame-
retardant-(C) may be a mixture of the compound (i) and

the compound (ii).

aced




-t"ut.ed"wit_h 1 to 5 alkyl groups each] Rerr], Rerr], R err]} H3&PLACEMENT SHEET

I ndependent |y represent a phenyl group substituted on the 2§ and otg
6-positions respectively with an alkyl group having 1 to 4 gdiston..a oﬁé!“ﬁ

(tii) a mxture of the conpound (i) and the com pound (ii)—Z—A
flgme-retardant resin conposition according to claim1, where in said
conpound (i), tIFLAMBORETARDANDIRESIEN LoMEhsiksd®henyl group, the

3, 4-di al kyl phenyABSERRAGY or t he 3, 5-di al kyl phenyl group is an al kyl. group
having 1 to 3 carbon atons, and A is a phenylene.group. 3. A

flame-retardant resim (fman@sir@'m@ﬁ;or(dj)ng,ﬁ %rp|ﬂ'-dﬁa]tid\ktﬁ{d§ﬂ1{b§ﬁ d
conpound (i), the_proportion of the_anmount of the 2, 4-dial kyl phenyl group,
the 3,4- dial kyPﬁF’rQn?FtSFOBS the £rdlewing foxmuddedli) L@ is not | ess

than 50 nol e pe t t t%fér R
and Rlerr]. E%gﬁk&ﬁwgﬁﬁ_l gb E‘%%-e ‘&Eﬁ'edaW'H ridx Jﬁ ane- retCJ éﬂnt resin

conposi ti on accEPELlRg comprising amharematds @Qidfqmmla(ﬁ@ (A)heandata o of
t he amount of t%@xgﬁﬁlgl Q.Egg_hpragrjyl group, the 3, 4-dial kyl phenyl group and

the 3,5-dilkyl phe
o -
RI~0-P ——0-A-0-P —-0-R¢ (I)
0 0
R i |

 wherein (1) at least one of R to R® is a
2,3-dialkyl-phenyl group, a 3,4-dialkylphenyl group.or
a 3,5-d1alky1phenyl group substituted with Ci-3 alkyl
groups, A is a phenylene group, n denotes én integer of

0 to 5, and R' to R* contain the dialkylphenyl group and
a mohoalkylphenyl group; or (ii) at least one of R to
R* is a phenyl group substituted with 1 to 5 Ci-¢ alkyl
groups, A is 1,3fphenylene group and n denotes an
'integer of 1 to.S. The'flame—retardant (C) may be a
mixture of the compound (i) and the compound (ii).



. _ | REP ENT SHEET
relative to the amobunt of said nonoal kyl phenyl group [grou sﬁEﬁLﬁcﬂ’f % %
ahd R4 is such that the for- ner/the latter is 50/50 to 90 ) L@nﬂﬂ%ﬁgﬁm
5 A flame-retardant resin conposition accordin ol

wherein said conpound (ii), [at least one of Rlerr], Rerr], Rerr] and
Rlerr] is a phenyl group substi- tuted with 2 alkyl groups each] said
phenyl group REPLAGEMENTUSHEEDN the 2- and 6- positions respectively with an
al kyl group having 1 to 3 carbon atons. flame-retardant resin

conposi tion according to claim1, where in said compound (ii), nisa
inte- ger of 1 to 3. 7. Aflane-retardant resin corrpomﬂlummimzmﬂ
claim1, wherein sajd alkyl group is nmethyl group or et uﬂr
f1 ame-r et ar darffh3fesis ¢ ti®nh according to claim1, \K/heflei h S’E.I * -
aromati c polycarbonate (A) is a higphenol A_type.aromatic polycarbonate.’9.
A flane-rgta¥dant rgéin(cénposit?o RS@@GF&FﬁﬁﬁFBtcF&gﬁPIFo&PQ%égﬁogaid
fluororesin (B lcy %oﬂl%‘ﬁq%re%. Blﬁgyta%t ra%:fdg}té%i%e My%na%bonafeq&(B])o'a A

flame-retardant resin CONpoOSI n -accor
styrenic resin, wherein th ight ratio of id Q-
matic lycarbonate to said st ni sin is 50 to

 90/10, (C) a flame-retardant of an aromatic phosphoric

acid ester shown by the following formula (I)

0 0

I il :
RI-0-P ——0-A-0-P —-0-R4 (1)

0 0

R2 g3 ~ R

wherein R?, R?, R® and R* independently represent
a phenyl group which may be substituted with an alkyl
group having 1 to 4 carbon atoms,_A represents an aro-

matic residue, and n denotes an integer of 0 to 5

wherein the amount of said flame-retardant (C) is 5 t

50 parts by ﬂeight rélg;ive to 100 parts by weight of
the mixed resin composition of said aromatic poly-
carbonate (A) and said styrenic resin (B), and (D) a

fluororesin, wherein said flame-retardant (C) is:

(i) a compound shown by the formula (I) where [R!
to R*] 314_BiL_Bi_ggg_gi-independently répresent a
phenyl group substituted with 0 to 3 alkyl groups each

having 1 to 4 carbon atoms and [at least one of R! to R*

is] R, R?, R*® and R* comprise at least (a) a 2,4-



REP
to cIa|n11 whi ch conprises 5 to 50 parts by wei ght of the fhm%§Q%¥%§%gh§ET

(© and 0.05 to 5 parts by weight of the fluororesin (D) r
parts by weight of a m xture of thernoplastic resins conpr )
by wei ght of the aromatic pol ycarbonate (A) and 5 to 60% by weight of the
styrenic resin (B). 11. A flanme-retardanglr«esin conposition accor di n
claim1, wherein said styrenic resin (By—conprises a non- ruguli“mm “ijLM |““|
styrenic resin (Bl) and a rubber- nodified styrenic resin (

proportion that the forner/the latter is 0/100 to 75/25 (by melght 127 A"
fI ane- r et ar dafidalisginhesrhogrenpn acdoAdAhglkylphenmll growpersi A 3abd
non-rubber-nodi fied styrenic resin Is a copolyner obtalnable by

pol yreri zi ng 9d2lbydpbenRylwargep and SnEENS LohgBydngroupla) , 10 to
40% by wei ght of a V|nyI C anlde nnnoner (Blb) and 0 to 40@6by meloht of a

conposi ti on accordlno to cIa|n111 mhereln sald rubber-nndlfled styrenic
resin (B2) isPaeB¥A+IEQUE rBe 458 {iphepyl 50, the 3i.55
95% by wei ght
aromatic viny>
(B21) having a
O[err]C.

he 1 i o 9 mo nt),

(ii) a compound shown by the formula (I) where A
is a 1,3-phenylene group, n denotes an integer of 1 to 5
and [at least one of R* to R*Y is a phenyl group substi-
tuted with 1 to 5 alkyl groups each] R!'., R?, R® and R?
independentl epresen hen oup - tituted o

- d 6-positions res ecfivel with an alkyl ou
having'llto 4 carbon atoms, or

(iii) a mixture of the .compound (i) and the com-

pound (ii).

2. A flame-retardant resin composition according
to claim 1, where in said compound (i), the alkyl group
of the 2,4-dialkylphenyl group, the 3,4-dialkylphenyl
group or the 3,5-dialkylphenyl group is an alkyl. group
having 1 to 3 carbon atoms, and A is a phenylene group.

3. A flame—retardant resin compqSition according '
to claim 1, where in said compound (i), the proportion
of the amount of the 2,4~ d1alkylphenyl group, the 3,4-
dialkylphenyl group and the 3,5-dialkylphenyl group is
not less than 50 mole percent based on the total amount

of R}, R?, R3 and RS.



14. A flame-retardant resin conposition which cﬁﬁrﬁﬁﬁﬁy%NY§%E§b

pérts by weight of a flame- retardant (C) of an aronmatic sghcﬂ GCAEGI
ester shown by the following fornmula (1), and 0.1 to 2 palit ol
powdery pol ytetrafl uoroethylene (D) relative. to 100 parts by wel ght of ‘a

m xture of thernoplastic resins conprising 50 to 90% [ 95% by wetrght—ef—a
bi sphenol A type aromatic pol ycarbonate é{SIn (A) and 10 [5]

t
wei ght of a styrenic resin (B); wherei r], Rerr], Rerr] ﬂ@ ﬂw! yﬂ!"uﬂ
i ndependent|ly represent a phenyl group substltuted mnth 0to

each having 1 to 3 . carbon atons, _A represents a phenyl ene group and n
denotes an integer %f 0 to 5: [a Edame-getand aﬂ{eﬁ?ﬁiHIQQﬂDqSit#QHr] and

A &? al k! pﬁaﬁ%f ‘e rir 3. disngt di%ﬁ'%‘rﬁé%é o(ihy the
B B e e e
5-[@%;“ F[ﬁ:aa err "&[1 r]-c%c]ulf earrb‘fe‘i}'é ?% %@l errh%TE; such that t he
former/%/hg Iatter é(.‘)ﬁg:?et %&%e#noﬁ%ﬁpﬁoé%@(yf& }1

[groups] in R!, R2?, R?® and R* is such that the for-

mer/the latter is 50/50 to 90/10 (weight %).

5. A flame-retardant resin composition
according to claim 1, wherein said compound (ii), [at

least one of R', R?, R® and R* is a phenyl group substi-

tuted with 2 alkyl groups each] said phenyl group is-

substituted on the 2- and 6-positions respectively with
an _alkyl group having 1 to 3 carbon atoms.

6. A flame-retardant resin composition according
to claim 1, where in said compound (ii), n is an inte-
ger of 1 to 3.

7. A flame-retardant resin composition according
to claim 1, wherein said alkyl group is methyl group or
ethyl group.

8. A flame-retardant resin composition according
to claim 1, wherein said aromatic polycarbonate (&) is
a bisphenol A type aromatic polycarbonate.

9. A flame-retardant resin composition according
to claim 1, wherein said fluororesin (D) is a powdery

polytetrafluoroethylene.



REPLACEMENT SHEET 15. A flame-retardant resin conposition acqpREPhCEMENT SHEET

ciaim 14 wherein said flame-retardant (C conprises a m xturdf af |
acid esters differing in the repeating unit n, and the avera eB@Q qutéﬂﬁrﬁns

is 0.5 to 2.0. 16. A flanme-retardant resin COﬁpQSLIIOﬂ according
to claim 14, wherein the proportion of the anmount of 2,4-d|new%ﬁﬂlhenl

group, 3,4-dimethyl phenyl group and 3,5-¢ggnet hyl phenyl group r ””Iﬂl““"ll”““,

t he amount of sai d nonoal kyl phenyl groop~fgroups] is such that
former/the latter 60/ 40 to 90/ 10 (nole percent). 17.

%i’n &§F‘€|‘6ﬁ é‘é’é’@n& F§Sia &%Hﬂsﬂétl%ear%@ﬂim ratio
y phenyl graoup, the 3,4 dlalkylphenyl group

fl ame-ret ar dant

o T P e Aty g o Snetumslzhs i gmignt of ©
| kyl ph t t mer/ t atter is

trrgngg/ 2)6 (prrgln)éhﬁgrggﬁ?l;gr §Q%%"FI @fﬂ?’da?r?t %Peg rPl J t"YQlJWhé'ccord![ ngf

to claiml4, W?eﬁﬁgnFiﬂbgPEE%ﬁﬁ (%Ba A3k sCARY ST P§f£5(£§n%éiéggcen

t he conpound o
of a mixture of thermoplastic resins comprising 40 to

95% by weight of the aromatic polycarbonate (A) and S
to 60% by weight of the styrenic resin (B).

11. A flame-retardant resin composition according
to claim 1, wherein said styrenic resin'(B) comprises a
non-rubber-modified styrenic resin (Bl) and a rubber-
modified styrenic resin (B2) in such a proportion that
the former/the latter is 0/100 to 75/25 (by weight).

12. A flame-retardant resin composition according
to claim 11, wherein said non-rubﬁer-modified styrenic
resin (Bl) is a copolymer obtainable by polymerizing 50
to 90% by weight of an aromatic vinyl monomer (Bla), 10
to 40% by weight of a vinyl cyanide monomer (Blb) and 0
to 40% by weight of a popolymerizable vinyl monomer
(B1C) .

13. A flame-retardant resiﬁ compositiqn according
to claim 11, wherein said rubber-modified styrenic
resin (B2) is a grafted copolymer obtainable by graft-
polymerizing 35 to 95% by weight of a polymerizable
vinyl monomer comprising at least an aromatic vinyl
monomer (Bla) to 5 to 65% by weight of a rubber-like
polymer (B21) having a glass traﬁsitidn temperature

(Tg) of not higher than 0°C.



haV|ng the repeating unit n of 0, 40 to 90 nol e percent of hEanmgagnﬁsﬂkET
the formula (1) having the repeating unit n of 1, 5 to 40 | e pey,

t he conpound of the fornmula (1) having the repeating unit Déte 2.,. éﬁd‘a@)w
REPLACEMENT SHEET -66- to 25 nole perceq; of the conmpound of the fornmu

(1) having the repeating unit n of not—%ss-t han 3. 19. iun
flame-retardant resin conposition which conprises 10 to 30 p '"u ”ﬂg!ﬂﬂl""ﬂ
of a flane- retardant (C) of an aromatic phosphoric acid esterr shown
following fornula (34, and 0.1 to R Phahs-bygtardght péssinpovsipoyition

pol ytetrafl uoroethylene (D) relative to 100 parts by weight of a m xture of

t her nopl ast i cwhidehnsompnpsesi hg £§6 80 PaUtsIDY weighei gift aofflamei-sphenol A
type aromatic polycarbonate (A) and 1Q [5] to 50% by wei ght of - a styrenic
resin (B); [erepamﬁ@nbihcrqefrpp &omatic pRpephpracdakBfidr estemrdshewdent |y
represent a phen group which may be substituted with an al kyl group

having 1 to 4P¥ ¥%%nf9%£ﬂﬁln9 fermudapkddyl end grdupo B pemdsebyl or 2; and
[at | east one of Fierr Rlerr], Rerr] and R4 is a phenyl group

substituted wWeheb a?ﬁy@ @93@9§y polytetrafluoroethylene (D) relative.

to 100 parts by weight of a mixture of thermoplastic

resins comprising 50 to 90% [95%] by weight of a
bisphenol A type aromatic polycarbonate resin (A) and 10

[5] to 50 ¥ by weight of a styrenic resin (B);
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wherein R!, R?, R?® and R* independently represent
a phenyl group substituted w1th 0 to 3 alkyl groups each
having 1 to 3 carbon atoms, A represents a phenylene
group and n denotes an integer of 0 to 5; [at least one
of] R*, R?, R* and R* [is] comprise at least (a) a 2,4-
dialkylphepyl group, a 3,4-dialkylphenyl group or a 3,5-
dialkylphenyl_group and (b) a monoalkylphenvyl group; and -

the proportion of the amount of the 2,4-dialkylphenyl
group, the 3,4-dialkylphenyl group and the 3,5-

dialkylphenyl group [is 60 to 100 mole percent based on

the total amount of R!, R?, R? and R*] relative to the
moun m kyvlph i ! R? 3 an 4
h h " 1
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each] Rlerr], Rerr], Rerr] and Rerr] independently repregent

group substituted on the 2- and 6-positions respectively w wglﬁng
group having 1 to [3] 4 carbon atons. REPLACEMENT SHEET
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A flame-retardant resin conposition according to claim219, wherein [at

| east one of Rerr], Rerr], Rerr] and R err] is a phenyl group] said

phenyl group is sub- stituted on the 2- d 6-positions r m
an al kyl group having 1 to 3 carbon at'gn@ 21. A flane- reﬁmﬂﬂtrmml "Im”"l
conposition according to claim19, wherein Rlerr], Rerr], "Rl érr} ahd s
Rlerr] are resDECtiye'YAafE£§§¥£eQ§P&Qn€UPé&ihUESQp&%&EiBnah&hbra&ﬁgps each’

having 1 to 3 carbon atons | ame-retardant resin conposition

according to ghatmin Wheprére{d)shidsaidmeorpenrdant) (C) heompaeesi on of
t he amount of the 2, 4-di net hyl phenyl group, 3, 4-dinethyl phenyl group and

the 3, 5- dlnetQymix@@ﬁ@ybfgpmagpnsfﬁalaelaOebherenummfemﬁngonuath¢|phenyl
groups is such that the forner/the latter is 60/40 fo 80/20 (nole percent),

and A is 1, 3-pbpeyteng gndupn, oand2thénasaerdgeonpduedofi in) 1sRPslrko Rerr],
Rlerr] and Rlerr] are 2,6- dinethyl phenyl groups and the repeating unit n
s 1. 2.0.
16. A flame-retardant resin composition

according to claim 14, wherein the proportion of the

amount of 2,4-dimethylphenyl group. 3,4-dimethylphenyl

group and 3,5-dimethylphenyl group relative to the

amount of said monoalkylphenyl ggggp [groups] is such

that the formér/the latter is 60/40 to 90/10 (mole

perceht).

i?. Awflame-retardant resin composition
according to claim 14, wherein the ratio of the amount
of the 2,4-dialkylphenyl group, the 3,4-dialkylphenyl
group and the'3,5—dialky1pheny1 group relative to the
amount’ of said monoalkylphenyl group [groups] is such
that the former/the 1a£ter ié 60/40 to 80/20 (mole
percent). |

18. A flame-retardant resih composition according
to claim 14, wherein said flame-retardant comprises 1
to 10 mole percent of the compound of the formula (I)
having the repeating uniﬁ n of 0, 40 to 90 mole percent
of the compound of the formula (I) having the repeating
unit n of 1, 5 to 40 mole percent of the compound of

the formula (I) having the repeafing unit n of 2, and §
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to 25 mole percent of the compound of the formula (I)

having the repeating unit n of not less than 3.

19, A flame-retardant resin composition
which comprises 10 to 30 parts by weighf of a flame-
retardant (C) of an aromatic phosphoric acid ester shown
by the following formula (I), and 0.1 to 2 parts by
weight of a powdery polytetrafluoroethylene (D) relative
to 100 parts by weight of a mixture of thermoplastic
resins comprising 50 to 90% [95%] by weight of a
"bisphenol A type aromatic polycarbonéte (A) and 10 [5]

to 50% by weight of a styrenic resin (B);

0 0
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wherein R?, R?, R?® and R* independently represent
a phenyl group which may be substituted with an alkyl
group having 1 to 4 carbon atoms, A is 1,3-phenylene
group, n denotes 1 or 2; and [at least one of R!, R?, R?

and R* is a phenyl group substituted with 2 alkyl groups

each] R, R?. R® and R* independently represent a phenyl
on titut e 2- d 6- i n e

with an alkyl group having 1 to [3] 4 carbon atoms.
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20. A flame-retardant resin composition
according to claim 19, wherein [at least one of R!, R?Z,
R? and R* is a phenyl group] said phenyl group is sub-
stituted on the 2- and 6-positions respgctively with an

alkyl group having 1 to 3 carbon atoms.

21. A flame-retardant resin composition according
to claim 19, wherein R!, R?, R® and R*? are respectively

a phenyl group substituted with 2 alkyl groups each

having 1 to 3 carbon atoms. .

22. A flame-retardant resin composition according
to claim 1, wherein (1) in said compound (i), the
proportion of the amount of the-2,4—dimethylphenyl
group, 3,4-dimethylphenyl group and the 3,S—dimethyl—
phenyl group relative to the amount of monoa;kylphenyl
groups is such that the former/the'latter is 60/40 to
80/20 (mole percent), and A is 1, 3-phenylene group, or
(2) in said compound (ii), R}, R?, R® and R! are 2,6-

dimethylphenyl groups and the repeating unit n is 1.



