TI TLE OF THE | NVENTI ON Pol ycarbonate resin conpositi on BACKGROUND OF THE

| NVENTION Field of The Invention 5 The present invention rel ates
to a pol ycarbonate resin conposition. More particularly, the present

i nvent.i on i.s concerned with a polycarbonate resin conposition conprising a
speci fic polycarbonate resin conprising a pjurality of aromatic

pol ycar bonate main 10 chai ns, wherein the aromati c pol ycarbonate main
chains coll'ectively contain specific heterounits in a specific anount in

t he pol ycarbonate mai n chai ns, angrergubferye envisrges t her nopl asti c
resin. The pol ycarbonate resin conposrtron of the present invention has

hi gh 15 i npact resi st an@hRchib@ia e codinh | ¢ompd¥ition\ t

Pol ycar bonat es have been widely used in various fields as engi neeri ng

pl astics having excel | ent heat BAGKGRQUNIZ OF ITTHE{INVENBIGMce and
transparency. Pro- 20 duction of polycarbonates has conventionally
been conduct ed byFiglidh@f Hhehmyenteiqn ocess. However, pol ycar bonat es
produced py using the phosgene process have problens in that the production
t her eof n8eds the useTg‘f Anrrpien mRlaERBUE arRPiTRATRIRItSS

contain residual I%/Iene chlorlde sol vent), . whj ch
re51 composition. ore pa tlcularly, the present

invention is concerned with a polycarbonate resin
composition comprising a specific polycarbonate resin
comprising a plurality of aromatic polydarbonate main
10 chains, wherein the aromatic polycarbonate main chains
collectively contain specific heterounits in a specific
amount in the polycarbonate main chains, and a rubber;
reinforced thermoplastic resin.. The polycarbonate
resin composition of the present invention has high
15 impact resistance and high moldability.
Prior Art
Polycarbbnates have been widely used in various
fields as engineering plastics having excellent heat
resistance, impact resistance and transparency. Pro-
20 duction of polycarbonates has conventionally been
conducted by using the phosgene process. However,
polycarbonates produced by using the phosgéne process
have problems in that the produétion thereof needs the
use of phosgene, which is poisonous, and that théy

25 contain residual methylene chloride (solvent), which



2'not only adversely affects the thermal stabi]ity of the polycarbonates,
but al so. causes corrosion of a nold used for nolding the polycarbonates.
Therefore, re- cently, polycarbonates produced by using the transe- 5
sterificatipn process, which are free fromthe probl ens acconpanyi ng

pol ycar bonat es produced by the phosgene progess, have been draw ng
attention. Wth respect to transesterificatfon polycar- bonates, it is
known: 10 t hat al nost col orl ess, transparent transesterification

pol ycar bonat es C%Qpr?HP$a£39 rgglgo%gPQEgEOE eSEﬁéﬁﬁaE°£%¥851%§9§BftQﬁe

production of transestertficallon carponates I's .conducte

commerci al scal e, Vi sLi ght I i el OKFCAN
obt ai ned 15 ?§£%¥§%%§§§E%ﬁfk gtzé%geo&ég§§g(§§?§E€%§ta%gngtgg§gsh

(Lecture on Plastigedbisrigbsairy.  thel y62y0arBbRataS: | RbrerB2ds 66-
publ i shed in 1981 by The ‘N kkan Kogyo Shinbun Ltd., Japan], and that

transesterificatican®Dyycpobpsaresnitye groadeed- b#Ousing thgesranskhat
“they have many branched structures, so that they have poor strength (danger
of brittleé frac- steeifscétibn, pascesgpawbilchoaphofgeacfponctbe pubhiems
bonates [see "Kobunshi (Polyner)", vol. 27, p. 521,

accompanying polycarbonates produced by the phosgene

process, have been drawing attention.

With respect to transesterification polycar-

bonates, it is known:

10 that almost colorless, transparent transesterification
polycarbonates caﬁ be obtained on a laboratory scale;
however, when the production of transesterification
polycarbonates is conducted on a commercial scale, only
those having slightly yellowish color can be obtained

15 ~ [see "Purasuchikku Zairyo Koza (5), Porikaboneto Jushi
(Lecture on Plastic Materials (5), Polycarbonate Res-
ins)", page 66, published in 1981 by The Nikkan Kogyo
Shimbun Ltd., Japan], and .
that transesterification polycarbonates have disadvan-

20 tages in that they have many branéhed structures, so
that they have poor strength (danger of brittle frac-
ture is high), as compared to phosgene process polycar-
bonates [see "Kobunshi (Polymer)", volﬁ 27, p. 521,
July 1978)].

25 In order to alleviate these problems of the tran-



July 1978)]. 25 In order to alleviate these problens of the
tran- 3 sesterification polycarbonates, various studi es have been nade
on the structure and production process of the transesterification

pol ycarbonates. Wth respect to the branched structures of the

transesterification 5 pol ycar bonates, Lt is known that such branched
struc- tures are forned as follows. During The progress of the
pol ynmeri zation reaction in the presence of an alkali in the reaction-

system the po'ycéégggﬁifi&Q@iBnbgbﬂchQBgﬁg égff%5§iéu§'§%u3&%%thﬁ%e

represented by the reacti ormul a escrlbed bel ow, which is

simlar to the Kob&énSahakt bén' €AE! 5ePuckArE] ahd PFolBcRBRAr PROCEL@MHENe
above-shown structure forned in the nmain chain by the side reaction, a

branched chain 20the trgheustépnifexhends pblodghbenbeeshonwith hesperst
cases, such a branched chain forns a crosslinked structure in the final
pol ycar bonat e [ seeo"the asnahck&d £arugtukezaofSthePtarakaksterd fidsitiion
(Lecture on Plastic Materials (5), Polycarbonate Resins)", page 64,
published5 n 1981polycarbonates, it is known that such branched struc-
tures are formed as follows. During the progress of
the polymerization reaction in the presence of an
alkali in the reaction system, tﬁe polycarbonate chain
being formed suffers a side reaction represented by the

10 reaction formula described below, which is similar to

the Kolbe—Schmift reaction:

5 | Co—

As is apparent from the above-shown structure formed in
the main chain by the side reaction, a branched chain
20 grows and extends through ester bonds. In some cases,
such a branched chain forms a crosslinked structure in
the final polycarbonate [see "Purasuchikku Zairyo Koza
(5), Porikaboneto Jushi (Lecture on Plastic Materials
(5), Polycarbonate Resins)", page 64, published in 1981

25 by The Nikkan Kogyo Shimbun Ltd., Japan; and "Porikabo-



25 by The N kkan Kogyo Shinmbun Ltd., Japan; and "Pori kabo- 4 neto
Jushi Hando Bukku (Pol ycarbonate Resin Hand Book)", page 49, published in
1992 by The Ni kkan Kogyo Shi mbun Ltd., Japan ]. Wth respect to the

structure of. the transester- 5 i fication polycarbonate, it has been
attenpted to reduce the anount of branched siructure in the polycar-
bonate. For exanpl e, Unexam ned Japanese Patent Appli- cation Laid-Open

Speci fication No. 5-105751 and Unexam ined Japanese Patent Application

120 L S o, 20 Bty A O

Pat ent No. 5, 468, ( taln.a transester-
| Tication polycargopahe NQdqRd 41 Purdliida N DI IRA fd Yeliklidh Kogyo

Specifically, in these prior art docunents, the transésterification
reaction is condughlehows MR ,1Japan PFPecific conbination of catalysts, to
t hereby obtain a col orless polycarbonate having no or al nbst no branched
structure which is formEthrddiRect d MERCidfuchiuta b Rthe) dnarasdstada-on.
Unexam ned Japanese Patent ‘Appli- cation Laid-Qpen Specification No.
7-18069 (cbrrespoddicd¥ion pdlyganbdhake PatteriasNdedn Alisfedriaposes a
met hod for producing a polycarbonate, in which, by the use of a
. reduce the amount of branched structure in the polycar-
bonate. For example, Unexamined Japanese Patent Appli-
cation Laid-Open Specification No. 5-105751 and Unexam-
ined Japanese Patent Application Laid-Open Specifica-
10  tion No. 5-202180 (corresponding to U.S. Patent No.
5,468,836) disclose a technique to obtain a transester-
ification polycarbonate having no or almost no branched
structure. Specifically, in these prior art documents,
the transesterification reaction is conducted using a
15 specific combination of catalysts, to thereby obtain a
colorless polycarbonate having no or almost no branched
structure which is formed by the side reaction during
the polymerization. Unexamined Japanese Patent Appli-
cation Laid-Open Specification No. 7-18069 (correspond-
20 ing to U.S. Patent No. 5,418,316) proposes a method for-
producing a polycarbonate, in which, by the use of a
specific catalyst, the formation of the above-mentioned
branched structure by the side reaction similar to the
_ qube-Schmitt reaction is suppressed to a level as low

25 as 300 ppm or less. The polycarbonates disclosed in



specific catalyst, the formation of the above-nentioned branched structure
by the side reaction simlar to the Kol be-Schmtt reaction is suppressed to
a level as |low 25 as 300 ppmor |ess. The polycarbonates disclosed in
5 these prior art docunents have high colorl essness; however, these

pol ycar bonat es have problens in that the non-Newtonian flow properties
characteristic of a transesterification polycarbonate decreases, so that 5
t he pol ycar bonat es di sadvant ageously exhibit low nold- ing nelt fluidity.

For solving the absge HORLErt f@oiEiR & ‘}@q.;(%ﬂ n&g] at ent
Applicatio% Lai d- Open %%eci- ficatf%n Nos. 532714 -an %$§%%%%§S each
correspondi ng 10 howevdr) WhasdfPScNboratdd B3R HHCIGRE fn that the

transesterifi- cation technique in which the formati'on of the above-

ment i oned di sadvaaragestoriran izl PYrogdrtaed asndtddefiomdéherside
reaction of the above reaction fornula is reduced by the use of a specific

catal yst to ther dxpnsesterificdsdteion polyqumbeiets decredasd essoeasa®f the
formed pol ycarbonate, whereas the non-Newtonian flow proper- ties of the
pol ycar boRat e ar &hen@cdaswrhons trse i sadtantageouslod i it spmeidiold-ot her
branched structu&%gt%elt fluidity.
For solving the above problems, for example,
Unexamined Japanese Patent Application Laid-Open Speci-
fication Nos. 5-271400 and 5-295101 (each corresponding
10 to U.S. Patent No. 5,468,836) disclose a transesterifi-
cation technique in which the formation of the above-
mentioned disadvantageous branched structure resulting
from the side reaction of the above reaction forhula is
reduced by the use of a speéific catalyst to thereby
15 achieve an improvement in colorlessness of the formed
polycarbonate, whereas the non-Newtonian flow proper-
.ties of the polyéarbonate are increased by intentional-
ly introducing a specific other branched structure to
the polycérbonate by the use of a multifunctional
20 compound, so that the polycarbonate can be advan-
tageously used for blow molding. Further, in U.S.
Patent No. 4,562,242, it is attempted to improve the
molding melt- fluidity of the polycarbonate by the use
of a 5-(dimethyl-p-hydroxybenzyl )salicylic acid as.a

25 ' branching agent. However, the use of the multifunc-



t he pol ycarbonate by the use of a multifunctional 20 conmpound, so that
the pol ycarbonate can be advan- tageously used for blow nolding. Further,
in US. Patent No. 4,562,242, it is attenpted to inprove the nolding nelt
fluidity of+the polycarbonate by the use of a

5- (di met hyl - p- hydr oxybenzyl )salicylic acid g@s a 25 branchi ng agent.
However, the use of the nmultifunc- 6 tional conpound as nentioned above
has problenms in that the multifunctional conpound pronotes a crosslinking
reacti on during ttHernad ywmipasaid as meEntimied mbdvadhapopychbliénsale that
likely to contain gel. 5 Therefore, it has been desired to
devel op a tran- dg&w aultictunctianahrgenpouid phdrdtes ca occossbinking
branchi ng of the polycarbonate structure can be con- trolled w thout using
a nul tifuncti onalreashipsunhduing the |padamexizatioe, @9 athah thet fignal
resul tant polycar- 10 bonate, so as to produce a pol ycarbonate which
not only hgs %i gPUIIFIRNGHR L L Y 20 1FyRtRdR cal strength, but

anexhi bi% hi gh ol i ARG iR SHER AR (6P (R prRBerEras
process p0|ycarb@@§%5}ification techniqué, in which the occurrence of
branching of the polycarbonate structure can be con-
trolled without using a multifunctional compound which
"is likely to cause gelation of the resultant polycar-

10 bonate, so as to produce a polycarbonate which not only
has high colorléssness as well as high mechanical
strength, but also exhibits high non-Newtonian flow
properties, so that the polycarbonate can exhibit high
molding ﬁelt fluidity, as compared to the phosgene

15 process polycarbonates.

Further, with respect to the process for producing
a transesterification polycarbonate, various improve-
ments have been proposed. For example, with respect to
a process in which use is made of a plurality of polym-

20 erizérs which are connected in series, it has been
proposed to use a special type of polymerizer as a final
stage polymerizer, such as.a special type of horizontal
agitation type polymefizer_(see Unexamined Japanese
Patent Application Laid-Open Specification.No. 2-153923)

25 or a twin screw, vented extruder (see Examined Japanese



Further, with respect to the process for producing a transesterification
pol ycarbonate, various inprove- nents have been proposed. For exanple, with
respect to a process in which use is nade of a plurality of polym 20
erizers which are connected in series, it has been proposed to use a
speci al type of polynerizer as a final stage polynerizer, such as a speci al
type of horizontal agitation type polynerizer (see Unexam ned Japanese

Pat ent Application Laid-Open Specification No. 2-153923) 25 or atwn

screw, vented exphyder GpRA iPstTice bulldanasion NJ. BR-861FPpEnd Anexan-
Publ i cati on No. 52-36159 and Unexam ined Japanese Patent Application

Lai d- Open Speci f igeld gapdness3 FaieR) Agidvimesrion HaiddpenRpectfitetion
above- nentioned prior art documents are only intended to 5 pronot e
the renoval of phenol63-2&92fe pdlowesrerzattiien technianes \af cthe aheyefore,
by these techni ques, a polycarbonate having a high nolecul ar weight can be
easi |y obt ai ned; mepkdwered iHrdashaathPPIISSR RIS R sFAct ory
with respect to the properties thereof, 10 such .as nechani cal
properties and npremeFendine manayaly ofh@RANGY FEA sthe ROWRSTARELYRs i n

that the nolding nelt fluidity thereof i '
greaction system. € T‘?‘x%arelPo::l:)eo,orbj}le %qlésr]ee é%r?{ques, a

polycarbonate haviﬁg a high moleculér weight can be
easily obtained; however, the obtained polycarbonate is
not satisfactory with respect to the properties thereof,

10 such as mechanical properties and molding melt fluidity.

Polycarbonates have disadvantages in that the
molding melt flﬁidity thereof is poor and the impact
strength thereof is largely influenced by the thickness
of a molded product obtained therefrom. By contrast,

15 . with respect to resin compositions comprising a poly-’
carbonate and a rubber—reinforced thermoplastic resin,
especially polycorbonafe/ABS alloys, the molding melt
fluidity is improved and the influence of the thickness
of a molded product on the impact strength thereof is

20 ~ advantageously small. Due to this advantage, at pres-
ent, résin compositions comprising a polycarbonate and
a rubber-reinforced thermoplaétic résin are used in a
wide variety of applications. Further, in recent
years, resin compositions comprising a polycarbonate

25 and a rubber-reinforced thermoplastic resin are in-



strength thereof is largely influenced by the {hickness of a nolded product
obt ai ned therefrom By contrast, 15 Wth respect to resin conpositions
conprising a poly- carbonate and a rubber-reinforced thernoplastic resin,
especi ally pol ycarbonate/ ABS al |l oys, the nolding nelt fluidity is inproved
and the influence of the thickness of a nolded product on the inpact
strength thereof is 20 advant ageously Snmall. Due to this advantage,
at pres- ent, resin conpositions conprising a polycarbonate and a

rubber -reinfor ced-tdes Pl #Shs&ar £3 'E’hérfié'f&do}:'ntﬁe‘_“?ﬂ&dx‘ié%iﬁﬁyo?f

applications. Further, in Tecent years, resin conpositlons conprising a

pol ycar bonat e 25 housigd for Ubbed-heiaf peesentiecomphietsc p6skatabLei N-
8 creasingly used in the field of the pr%%uction of ﬁ%u5|ngs§for hand- hel d

personal conput ertelgsitdeéaband t ehephokes aMEwsPer| | k8sihlovEMBHsitEEHE
conpositions conprising a polycarbonate and a rubber-reinforced 5 o
ther nopl asti ¢ r estompualeing pa obd Bycarbohate t vy davebpeorréhrfontedt ability
and, hence, are likely to suffer marked discoloration when subjected to
mol di ng, <o that thrreeplasbic mesiby haveuatsrdbienvint tggbuthgyvhaves.
Resin conpositions conprising a polycarbonate and a
poor thermal stability and, hence, are likely to suffer
marked discoloration when subjected to molding, so that
the color of molded products disadvantageously varies.
‘Resin compositions comprising a polycarbonate and a
10 rubber-reinforced thermoplastié resin have another
problem in that, when continuous molding of these resin
compositions is conducted for a long period of time,
corrosion occurs on the inner wall surface of a mold
around a gas-releasing hole thereof, causing the molded
15 products obtained to have less luster or to have dif-
ferent sizes from one another.

For solving the above-mentioned probléms'accompa—
nying the resin compositioné comprising a polycarbonate
and a rubber-reinforced thermoplastic resin, many

20 attempfs have been made to improve the thermal stabili-
ty of these resin compositions, especially polycar-
bonate/ABS alloys. For example, a method has been
proposed in which various antioxidants are incorporated

in resin compositions comprising a polycarbonate and a

25 rubber-reinforced thermoplastic resin when the resin



10 rubber-reinforced thernoplastic resin bave another problemin that,
when conti nuous nol di ng of these resin conpositions is conducted for a | ong
period of tinme, corrosion occurs on the inner wall surface of a nold around
a gas-rel easing hole thereof, causing the nolded 15 products obt ai ned

to have less luster or to have dif- ferent gizes fromone another. For

sol ving the above-nenti oned probl ens acconpa- nying the resin conpositions

conprising a polycarbonate and a rubber-reinforced thernoplastic resin,

many 20 at t gERipo IO meird Bl jertadray etthmdien mat mdkding, ty of
t hese resin conpositions, especially polycar- bonate/ABS all oys. For
exanpl e, a net hodhmebie el Jywiptsiady idisdoldrationuaused &y dert degra-

i ncorporated in resin conpositions conprising a polycarbonate and a 25

r ubber - r ei nf or cedatiemuHeass tUnexasinedhapanese datent Appbigrsienrons are
subj ected to extrusion or nolding, thereby alleviating discoloration caused
by heat degra- ddtishrQrane Spesddigntidnfimestl 36 ) ApiPHRYeHn ERESR Open
Speci fication No. 61-23640). However, these 5 conventi onal tteqpts
have beenSunabl e AQBVERGIGNRY AEEENRES RAYR LR ¥ It%t%%ﬁa*"???mb‘? tesin

conposi tions ly improve the thermal stability of resin compositions
" comprising a polycarbonate and a rubber-reinforced
thermoplastic resin, so that the above-mentioned prob-
 lems due to the poor thermal stability of these resin
10 compositions have not been solved. Further, these
conventional techniques are unsatisfactory for prevent-
ing impact strength lowering and discoloration of the
resin composition which are likely to occur when the
resin composition experiences residence at high temper-
15 atures.

On the other hand, there have been attempts to
improve the pfoperties of a polycarbonate to be mixed
with a rubber—reinfofced thermoplastic resin. However,
most of these attempts are simply intended to improve

20 the meqhanical properties of a resin composition éom—
prising a polycarbonate and a rubber-reinforced thermo-
plastic resin by, for example, a method ih which a.
multifunctional compound is used as a brénching agent
in the production of the polycarbonate. Almost no

25 - attempts have been made to solve the above-mentioned



conprising a polycarbonate and. a rubber-reinforced thernoplastic resin, so
that the above-nentioned prob- I ens due to the poor thermal stability of
these resin 10 conpositions have not been solved. Further, these
conventional techniques are unsatisfactory for prevent- ing inpact strength
| owering and di scoloration of the resin con£8sition which are likely to
occur when the resin conposition experienceS residence at high tenper- 15
atures. On the other hand, there have been attenpts to inprove the -

properties of a pply ﬁﬁ%f%‘@é&ii’tf %f&?ﬁgmg" A{J?émn%?}?g{x%rfégi r &6flposi -

thernopl astic resin wever ese a srnply In ended to
i nprove 20 LD AR CEGMb £ P41 Oali?e{y!’u1§é?£’f>of';lzm€éSéaHdCQnié‘ﬁﬁbtli;i-S-"Pea?ﬁtﬂ“r

prising a polycarbonate and a rubber-reinforced therno- plastic resin by,

for exanple, a metdwesed NchbtfbpPastiéi f488h1 ONBhetNPRBAJTASaHESE Pﬁtént
branchi ng agent in the production of the polycarbonate. A nbst no

attenpts have beexppiieatlosolaytditenboyeciENtatDed No. 10-28e548!

stability problens acconmpanying resin conposi- tions conprising a

pol ycar borfat e and( corridmondtng-td cER edd 6288 hpplapshese eBabentnApphi oed

Japanese Pat ent _

tion prior-to-examination Publication (kohyo) No. 4-
504137 (corresponding to W090/10675), U.S.Patent No.
4,677,162 and DE 3149812 disclose resin compositions

| comprising a branched polycarbonate and a rubber-rein-

10 forced resin, such as ABS. However, the branched
polycarbonates disclosed in these brior art documents
are those obtained uéing a multifunétional compound as
a branching agent. Therefore, as described above in
conneétion with the prior art concerning polycar-

15 bonates, a polycarbonate obtalned using a multifunc-
tional compound has a problem in that it is likely to
contain gel. Further, resin compositions comprising a
polycarbonate and a rubber-reinforced thermoplastic
resin are still unsatisfactory in moldability.

20 For improving the thermal stability of an alloy of
a transesterification polycarbonate and a rubber-rein-
forced resin, for example, Unexamined Jépanese Patent
Application Laid—Open-Specificétion No. 5—239331 dis-
closes a method in which an ABS resin is incorporated

25 into a just-produced transesterification polycarbonate



Appl i cation Laid-Open Specification No. 4-239545 5 (corresponding to
EP 496258), Japanese Patent Applica- tion prior-to-exam nation Publication
(kohyo) No. 4- 504137 (corresponding to WX0/10675), U.S:Patent No.
4,677,162 and DE 3149812 di scl_ose resi n corrpositions conprising a branched
pol ycar bonate and a rubber-rein- rced resin, such as ABS.

However, the branched polycarbonates dlsclo:%d I n these prior art docunents
are those obtained using a nultifunctional conpound as a branchi ng agent.

Therefore, as degGihiied ARGKS fdl L MAGHON WAL LISHEd A s 3{ fﬂ% ng

pol ycar- 15 bonat es, a pol ycarbonate obtalned using a nu nc

tional conpound haevany @I@{Bfﬂaﬂ faeégfédaﬁéd kSt Ya tﬁbf%iﬁﬂbdheg@é -pFurther,
resin conpositions conprising a polycarbonate and a bber - r ei nf or ced

t hernmopl asti ¢ regigdudiaStiid riibtid YR Gas IthdHeRridtdonatd) experi-
For inproving the thermal stability of an alloy of a transesterification

pol ycar bonat e an@énzesulirmrmad mhidtwrmgedndsthe rubeax anpleimddettasn ned
Japanese Patent Application Laid-Open Specification No. 5-239331 dis-

cl oses a het hod pelydasthanatABSufifienrs ihedthgeporattest] 186 shearing ovkeen a
just-produced transesterification polycarbonate still in the nolten
state. This nmet h6@li€ ipelaqpabanpte is melted and kneaded. However,

this method cannot satlsfactorlly improve the thermal
stability of such a polycarbonate resin composition.
ReSin'compositions'comprising a polycarbonate and
10 a rubber-reinforced thermoplastic resin are widely used
for producing housings for, e.g., electrical appliances
and various office automation machines, such as comput-
ers and word processors. For ensuring safety, materi-
als for producing these housings are frequently re-
15 quired to have higb flame retardancy. Further, in
- accordance with the recent remarkable advances in
office automation machines, downsizing and miniaturiza-
tion of these machines are also advancing in order to
render them easily pbrtable. Along with the downsizing
20 and miniaturization, the thickness of housings is
frequently required to be decreased for decreasing
their weight. The decrease in the thickness of hous-
ings, in turn, requires that a polycarbonate resin
composition used for molding have more improved proper-

25 ties with respect to both flame retardancy and mold-



prevent a thermal degradation .of a polycarbonate by reduci ng the nunber of
times the pol ycarbonate experi- ences thermal history and the nunber of
times the 5 . pol ycarbonat e suffers heat generated by shearing when a
solid.pol ycarbonate is nelted and kneaded. However, this nethod cannot
satisfactorily inprove the thermal stability, of such a pol ycarbonate resin
conposi tion. Resin conpositions conprising a polycarbonate and 10 a
rubber-reinforced thernoplastic resin are wi dely used for producing -

housings -for, e.gy;1848C1 T iRle@RP! | G0 13h MUY R 1rE TP EBL ks

machi nes, such as conput- ers and word processors. For ensuring safety,

materi- als for prOYHGICH] drie TRNHIMS intidse e d MKiEddy High Molame quired
to have high flame retardancy. Further, in accordance with the recent

remar kabl e advangetardda@idy chdHigmincddmanites, downsi zi ng and
mniaturiza- tion of these machines are al so advancing in order to render
them easi |y portabl e. ON aihgr wtther heambwisi Zm@aflicatiamdfield (such

m niaturization, the thickness of housings is frequently required to be
decr eased5f or deasebdousyngseifornas GIRT afite alemmrisw imactiae hiigk vgsischof
hous- ings, in turn, requires that a pol ycarbonate resin conposition used
for nol di ng have gfthering &fediqﬁ'foﬁé?au% be avqided antisdsied RTPRKRAh

flame retardancy and nol d-, . . . .
ties are important. For imparting antistatic proper-

ties to a molded product of a polycarbonate resin
composifion,'in generél,luse is made of a method in

10 which a water-absorptive compound, such as a polyalky-
lene oxide, or the like is incorporated into a resin
composition to be molded, or a method in which a suf-
factant or the like is coated on a molded product.
However, incorporation of a'water;absorptive compound

15 lowers the mechanical properties, heat resistance and,
the like of a resin composition. Coating of a surfact-
ant or the like on a molded product is disadvantageous
in that the imparted anfistétic properties cannot be
satisfactorily maintained.

20 A primary task of the present invention is to
provide a polycarbonate resin composition, which has
both high impact resistance and high moldability,
containing a specific transesterification poiycarbonate
which is advantageous in that not only doces it have

25 high transparency and colorlessness as well as high



12 ability. However, the polycarbonate resin conpositions of prior art
cannot neet this need for high flame retardancy and high noldability. On
the other hand, in an application field (such 5 as housings for a CRT
and a copying machine) in which gathering of - dust should be avoi ded,
antistatic proper- ties are inportant. For igparting antistatic proper-
ties-to a nolded product of a polycarbonate resin conposition, in general,
use is nade of a method in 10 whi ch a wat er-absorptive conmpound, such

as a pol yal ky- 'eﬂécﬂéhﬂéaloﬁtiéﬁ Ehkebhé hﬂEBV@Qrékﬁﬂbh950h§gheﬁbﬁ-
conposi tion to be nolded, or ? n which a sur- factant or the like

s coated on a nDhQ@Goﬁi@HUﬁlowFﬁﬁsyéftlégcOéeotﬁhtoﬂtoéaa sRhepidbregati ve
conmpound 15 | owers the nechani cal properties, heat resistance and the

| i ke of a resin coaop@snhyimelt €paidngyof atsisfanbthept taskt bE khke on a
nol ded product is disadvantageous in that the inparted antistatic
properties cannotpbeseati $huehbiohytoapnbaideda pOlycarbonate Bepinmary
task of the present invention-is to provide a polycarbonate resin .
conposi ti én, whi ctompesbbidnhwhhchnhast noespsimnbaghnimbagh neBdabahCBy,

containing a specific transesterification polycarbonate which is
advant ageous in t#a¢ hbghonpydabélity, hayt also the following additional

advantageous properties: the ability to prevent the
dripping of a flaming molten resin particle upon being
burnt; freedom from a lowering of impaét resistance

10 upon experiencing fesidence at high temperatures during
prbcessing; high discoloration resi;;ance; and high
antistatic properties.

SUMMARY OF THE INVENTION

In this_situation, the present inventors previous-
15 1y méde extensive and intensive studies with a view |
toward solving the above-mentioned problems accompany-
ing the prior art. As a result, they succeeded in
developing a specific polycérbonate comprising a plu-.
rality of aromatic polycarbdnate main chains, wherein
20 the aromatic polycarbonate main chains collectively
contain specific heterounits in a specific amount in
the polycarbonate chains. The developed specific
polycarbonate is free from the above-mentioned problems
accompanying the conventional polycarbonates, and is

25 advantageous in that not only does it have high trans-



25 hi gh transparency and col orl essness as well as high 13
mechani cal strength, but also it exhibits high non- Newtonian flow
properties, so that it can exhibit high nolding nelt fluidity. It is

anot hey task of the present invention to provide a polycarbonate resin 5
conposi tion which has not only high inpact §gsistance and high noldability,
but also the follow ng additional advantageous properties: the ability to
prevent the dripping of a flamng nolten resin particle upon being burnt;

freedom from a | oyerbAGyOhnl"R8Ebri885AE88CEs1lell asUROBheHREhRALCRNL]
resi dence at- high tenperatures during processing; high discoloration

resi stance; and highengthst ButCaRsepett efAibHMIRYhOhoHReWwghRENOR1bw
this situation, the present inventors previous- 15 | y made extensive
and intensive stugtepentibsa sbethavwitdcanl ekhdbiitehigbyvmoddhngonedt
probl ens acconpany- ing the prior art. As a result, they succeeded in
devel opi ng a specflutdpbyycarbonate conprising a plu- rality of aromatic
pol ycar bonat e mai n chai ns, wherein 20 the aromati c pol ycarbonate main
chai ns cold ectively cofihei pregepkf invaatersuhpve madg SPEEhPrc SANEERE-i n

As a result, they have found that a polycarbonate resin
composition comprising the above-mentioned specific
‘polycarbonate and a rubber-reinférced thermoplastic
resin comprising a graft copolymer obtained by grafting

10 on a rubber polymer at least one vinyl compound graft-
copolymerizable with the rubber polymer has both high
impact resistance and high moldability.. Based on these
novel findings, the present invention has been complet-
ed.

15 Further, the present inventors have also found
that, when use is made of a rubber-reinforced thermo-
plastic resin comprising a graft cdpolymer which is
produced by emulsion graft polymerization in the pres-
ence of a radically polymerizable emulsifier having a

20 double bond in the molecule thereof, the resultant
polycarbonate resin comﬁosition is also advantageous in
that, even when it experiences residence at high tem-
peratures during processing, it is free from not only
an impact resistance lowering, but also discoloration.

25 The present inventors have further found that,



t he pol ycarbonate chains. The devel oped specific polycarbonate is free from
t he above-nenti oned probl ens acconpanyi ng the conventional polycarbonates,
and is 25 advant ageous in-.that not only does it have high trans- =~ 14
parency and col orl essness as well as high nechanical strength, but also it
exhi bi ts hi gh non- Newt oni an fIOM/propertiez so that it can exhibit high
molding nmelt fluidity. 5 The pre gn I nvent ors have nade further
studies. As a result, they have found that a pol ycarbonate resin

conposi ti on corrp@hahnqhgh o3hpuerBRALoned s5Perill e sRALkC heaate and a

rubber-reinforce ernopfastic resin conprising a graft copol yner obtai ned

by grafting 10 £)am@n-atbkaBak, PRhEREsdh osARE oW Mils FQBOYNdmaY af t -
copol yneri zabl e with the rubber polyner has both high inpact resistance and

hi.gh nol dabi i t yreBagadney,t hasadaedbnf todhigh impach eeeistansentndn has .
been conplet- ed. 15 Further, the present inventors have al so

found that, whenhiugh msldaBelefya rthepré%bh&ﬂﬁ@@én&b&@ﬁhavﬁl&S&the&eSIn
conprising a graft copolyner which is produced by enul sion graft
pol yneri zati on i iouhd phes, when the polycarbonate resin composition
| contains both a flame retardant and an agent for pre-
venting dripping of a flaming molten resin particle
(anti-dripping agent), such as polytetrafluoroethylene
(PTFE), the polycarbonate resin composition exhibits an
10 extremely high dripping-preventive property, as com-
pared to conventional polycarbonate resin compositions
containing a flame retardant and an anti—dripping
agent.
Furthermore, the present inventors have found
15 that, when the polycarbonate resin composition contains
an antistatic polymer selected from a polyetheramide, a
polyetherester, a polyetheresteramide and a polyamidei-
mide elastomer, the resin cbmposition has high anti-
static propertiés, in addition to high impact resist-
20 ~ance and high moldabilify. The present inventors have
furthér found that, when fhe polycarbonate resin compo-
sition contaihs both an antistatic polymer.and an
organic or inorganic electrolyte, the'antistatic prop-

erties of the polycarbonate resin composition become

25 high.



ence of a radically polynerizable emulsifier having a 20 doubl e bond
in the nol ecule thereof, the resultant polycarbonate resin conposition is
al so advantageous in that, even when it experiences residence at high tem
peratures during processing, it is free fromnot only an inpact resistance
| owering, but also discoloration. 25 The present inventors have
further found that, 15 when the polycar&gnate resin conposition contains
a flane retardant, the resin conmposition has high flame retardancy, in

addi tion to high i”pa§E§B§ﬁE§b?§3ﬁ&%?%§PB%Qﬁ%ﬁ%@%bUf the S 9ven-

I nventors have further el the polycarbonate resin

conmposi tion éontghaﬁ REt Bravikame pehdtdaBbndte 28s3gCRbmpsiRi®n venting
dripping of a flamng nolten resin pafrticle (anti-dripping agent), such as

pol ytetraf | uor oenhiyliagebolfhFhlight hapReity ¢esheranee’ esidN nd gipavlda®ili-
exhibits an 10 extrenely high dripping-preventive property, as com
pared to convent tgnal pol ycarbonate resin conpositions containing a flane
retardant and an anti-dripping agent. Furthernore, the present inventors
have foun® 15 t hatt, ishemnocttherpobyjeartbofatther presendnposientdonc dat ai ns

provide a polycarbonate resin composition which not
only has high impact resistance and high moldabilify,
but is also advantageous in that, even whén it experi-
ences residence at high temperatures during processing,

10 it is free from not only an impact resistance lowering,
but also discoloration.

It is still'anotﬁer object of the éresent inven-
tion to provide a polycarbonate resin composition which
not only has high impact resistance and high moldabili—

15 ty, but is also advantageous in that it has high flame
retardancy, especially a high dripping-preventive
property. " |

It is a further object'of_the present invention to
provide a pplycarbonate resin composition which not

20 only has high impact resistance and high moldability,
but is also advantageous in that it has high antistatic
properties.

The foregoing and other objects, features and
advantages of the present invention will be appafent

25 from the following detailed description and appended



an antistatic polymer selected froma pol yetheram de, a pol yetherester, a
pol yet heresteram de and a pol yam dei - m de el astoner, the resin conposition
has high anti- static properties, in addition to high inmpact resist- 20
ance and high noldability. The present inventors have further found that,
when t he polycarbonate resin conpo- sitionjgontains both an antistatic

pol ymer and an organic or inorganic electrolyte, the antistatic prop-
erties of the polycarbonate resin conposition beconme 25 high. - 16
Accordingly, it &sadfisObhREh ©h EBANBEES6AL wiiKeBhet B8BohPafiyngddraw-

pol ycarbonate resin conposition having both high inpact resistance and high
nol dabi li- ty. 5ing. It is another object of the present invention to
provi de a pol ycarbonate resin conposition which not only has high inpact
resi stance and high noldability, but is also advantageous in that, even
when it experi- ences resi dBREEFaPEACBRPTEONcPHt THESDRAWEINGSpr ocessi ng, 10
it is free fromnot only an inpact resistance |owering, but also

di scoloration. It is &Bjthea@seNénrgsbj ect of the present inven-

5 Fig. 1 is a diagram showing the system employed

for producing a polycarbonate in the Examplés.

Description of Reference Numerals
(Fig. 1) |
1A - 6A : Numerals assigned in connection with first
10 ' vertical agitation type polymerizer vessel
(a)
1B - 6B : Numerals assigned in connection with first
vertical agitation type polymerizer vessel

(B)

15 - 1C - 7C : Numerals assigned in connection with second
vertical agitation type polymerizer vessel
(c) |
iD - 7D : Numerals assigned.in connection with third
vertiéal agitation type polymerizer vessel
20 (D)

101A - 109A

Numerals assigned in connection with
first wire-wetting fall polymerizer

Numerals assigned in connection with

101B - 109B
second wire-wetting fall polymerizer

25 1A, 1B : Inlet for a starting polymerizable material



tion to provide a polycarbonate resin conposition which not only has high

i npact resistance and high noldabili- 15 ty, but is also advantageous
in that it has high flame retardancy, especially a high dripping-preventive
property. It is a further object of the present invention to provide a

pol ycarbonate resin conposition which not 3@ only has high inpact

resi stance and high noldability, but is also advantageous in that it has
~high antistatic properties. The foregoi ng and other objects, features and
advant ages of the present invention will be apparent 25 fromthe
foll ow ng detail #d,dapcri ihilet £od apperepedymerl7 clains taken in
connection with the acconpanying draw ing. BRI EF DESCRI PTI ON OF THE

DRAW NGS I n the @AawkBg: 26, 2D : VentFig. 1 is a diagram showi ng the system
enpl oyed for producing a polycarbonate in the Exanples. Description of

Ref erence Nuner aB3,(BBg: %ﬁrﬁk veghicay aeidiad i95s iWywed Pod YaFH&EeD on wit h

first
vessels (A) and (B)

3 3C : Second wvertical agitation type polymerizer wvessel
(C)
3D : Third wvertical agitation type polymerizer vessel

(D)
4A, 4B, 4C, 4D': Molten prepolymer
10 5A, 5B, 5C, 5D : Outlet
6A, 6B, 6C, 6D : Agitator
7C, 7D, 8 : Transfer pump
101A, 101B : Inlet for a prepolymer
1023, 102B : Pgrforéted plate

Wire

15 1032, 103B

104A, 104B Gaé feed port

105a, 105B : Vent
106A : Transfer pump
106B : Discharge pump
20 107A, 107B : Outlet
108A, 108B : Main body of wire-wetting fall polymerizer
1092 : Molten Prepolymer |

109B : Molten Polymer

25 .~ DETAILED DESCRIPTION OF THE INVENTION




10 vertical agitation type polynerizer vessel (A 1B - 6B :
Nuner al s assigned in connection with first vertical agitation type
pol ymeri zer vessel (B) 15 1C - 7C : Nunerals assigned in connection
wi th second vertical agitation type polynerizer vessel (C 1D - 7D
Nuneral s assigned in connection with thirdipgertical agitation type
pol yneri zer vessel 20 (D) 101A - 109A : Nunerals assigned in
connection with first wire-wetting fall polynerizer 101B - 109B : Numerals
assigned in connecti oAcaidddiser dral the erneantnd.riverntipn,y drazeriPs5
1A, 1B : Inlet for a starting polynerizable material 18 1C, 1D : Inlet
for a prepol yner pZavided 2Cpalycarvemat®A regin dompasivdEan comngyfigiang on
type polynerizer vessels (A and (B) 5 3C : Second vertical agitation
type pol ymerizer vessdR) CP to 95 parts by weight of a polycarbonate

resin comprising a plurality of aromatic polycarbonate

5 main chains, each comprising recurring units each
independently represented by the following_formula (1):
(“) :
——0—Ar—-0C—— (1)
wherein Ar represents a divalent Cg-Cygg
10 aromatic group,

wherein the plurality of aromatic polycarbonate main

chains collectlvely contain at least one heterounit (I)

.and at least one heterounlt (II) in the polycarbonate

main chalns,

15 the heterounit (I) being represented by a formula

selected from the following group (2) of formulae:

o-Aé—oc )
| —<_ A)—-o ' |
20 9 |

¢ (2)

25




3D : Third vertical agitation type polynerizer vessel (D) 4A 4B, 4C, 4D

Mol ten prepol ynmer 10 5A, 5B, 5C, 5D : CQutlet 6A, 6B, 6C, 6D : Agitator
7C, 7D, 8 Transfer punp 101A, 101B : Inlet for a prepolynmer 102A, 102B
Perforated plate 15 103A, 103B Wre 104A, 104B Gas feed port 105A,
105B Vent 106A : Transfer punp 106B : D scgharge punp 20 107A, 107B
Qutl et 108A, 108B : Main body of wre-wetti fall polynerizer 109A :

Mol ten Prepol ymer 109B : Mbdlten Polyner 25 DETAI LED

DESCRI PTI ON OF THE | NVI | 0 e | vention,
there is provided a poﬁ%grg;longfe Fe nsgg%otsﬁ ttlgcJ)}r?{acléio%sc r&t§ n#0Q A 5 to 95

parts by weight of a pg&%&%ﬂé&@g&%@esmveoq&y@g&t@ d WAl 1¥fnear Ot i C

pol ycar bonat e
Cg-Cyppp aromatic group, and X represents a

polycarbonate chain having-recurring units
5 o
each represented by the formula —ArQCO)>—
wherein Ar is as defined above and having a weight
average molecular weight of from 214 to
100,000, and
10 wherein, when the polycarbonate main chains contain a
pluraiity of heterounits (1), the heterounits (1) are
the same or different,
| the heterounit (Ii)_being represented by a formula

selected from the following group (3) of formulae:

15 - | ;

0 .
| %O-Ar-o—Ar—og-g— |

20 X

cl>=o g . (3)
(—-O—A'r—o-Ar-oc_)_ |

25 . 0 '
4—0—/\( \Ar-o'ég—

ll
0




5 mai n chai ns, each conprising recurring units each independently
represented by the followwng formula (1): [err] wherein Ar represents a
divalent CJerr]-Cerr] 10 aromatic group, wherein the plurality
of aromatic pol ycarbonate main chains collectively contain at | east one’
heterounit (1) and at | east one heterounit (Ll) in the polycarbonate main
-chains, 15 the heterounit (1) bei f represented by a formula
sel ected fromthe followi ng group (2) of fornmulae: [err] 20 (2) 25 20
wherein Ar' represents a trivalent CJerr]-C[err] aromatic group, Ar''
represents a tetravalent Cferr]-Clerr] aromatic group, and X represents a
pol ycar bonate ‘chain having recurring units 5 ' -

[err] each represented by the fornula [err] wherein Ar is as defined above
and having a wei ght '

wherein Ar, Ar' and X are aS'defined above
5 | and Y represents a polycarbonate chain having
~recurring units each represented by the
0]
formula —CO-~-Ar—0O3— wheréin Ar is as
defined above and having a weight average

10 molecular weight of from 214 to 100,000, and

wherein, when the polyéarbonate main chains contain a
plurality of heterounits (II), the heterounits (II) afe
the same or different,.
15 the sﬁm of the amounts of the heterounit (I) and
the heterounit (II1) béing from 0.01 to 0.3 mole %,
based on the molar amouﬁf of the recurring units (1),
wherein each of the X and the Y optionally con-
tains at least one heterounit selected frém the group
20' ~ consisting of heterounits (I) and (II),
the polycarbonate having a weight average molecu-
lar weight of from 5,000 to 300,000; and
(B) 5 to_95 parts by weight of a.rubber-rein—
forced thermoplastic resin comprising a graft copolymer

25 which is obtained by a method comprising grafting on a



average nol ecul ar wei ght of from 214 to 100, 000, and 10 wher ei n, when
t he pol ycarbonate main chains contain a plurality of heterounits (lI), the
heterounits (lI) are the sane or different, the heterounit (I11) being
represented by a fornmula selected fromthe follow ng group (3) of fornul ae:
15 [err] 20 20 25 21 wherein Ar, Ar' and X are as defined above 5

and Y represents a pol ycarbonate chain havﬁﬁh recurring units each
represented by the [err] fornula [err] wherein Ar is as defined above and
havi ng a wei ght aver ht of rcnné¥k4 to

1 I I [
100, 000, .and wher% %?%@%’W o] fceae}sxr)r%rf%fce; Var‘?.‘trﬂymﬂ'el:_ AT N a
BT Al ny ©f et il e d NP P Wb 1 iy ( e same of
For éasy understanding of the present invention,

the essential features and wvarious embodiments of the

5 present invention are enumerated below.

1. A polycarbonate resin.composition comprising:
(A) 5 to 95 parts by weight of a polycarbonate
resin comprising a plurality of aromatic polycarbonate
10 main chains, each comprising recurring units each
independently represented by the following formula (1):
o
—{—o—Ar—Og—+— : (1)
wherein Ar represents a divalent C5-Ca00
15 : aromatic group,
wherein the plurality of aromatic polycarbonate main
chains collectively contéin at least one heterounit (I)
and at least one heterounit (II) in the polycarbqnate
main chains,
20 the heterounit (I) being represented by a formula

selected from the following group (2) of formulae:

25



15 : the sum of the anmounts of the heterounit (1) and the
heterounit (Il) being from0.01 to 0.3 nole % based on the nolar anmount of
the recurring units (1), wherein each of the X and the Y optionally con-
tains .at | east one heterounit selected fromthe group 20 consi sting of
heterounits (1) and (11), the polycarbonate having a wei ght average nol ecu-
| ar wei ght of from5,000 to 300, 000; and (@? 5 to 95 parts by weight of a
rubber-rein- forced thernoplastic resin conprising a graft copol ymer- 25
which is obtained by a method conprising grafting on a 22 rubber pol yner
at | east one vinyl conpound graft- copolynerizable with the rubber polyner.
For easy understanding of the present iBvention, the essential features and

vari ous enbodi ments of the 5 % pr eselit i;ventioq are enuner at ed bel ow.

1. A pol ycarbonate resin c & Tsing: (A 5 to 95 parts by
wei ght of a pol ycarbonate resih co LLﬁing a pluraljyty of aromatic ,
pol ycar bonate 10 mai n chai ns, ®acH conprising fecurring units each
i ndependently represented by the following formula {1): [err]
5 X
b (2)
- 2
0
C=0¢
L.l
-604'\ -0C
=0
10 i ’
wherein Ar' represents a trivalent Cg-Cyqgq
aromatic group, Ar'' represents a tetravalent
Cg-Cqopp aromatic group, and X represents a
15 polycarbonate chain having recurring units
ﬁ
each represented by the formula —Ar0OCO)}—
wherein Ar is as defined above and having a weight
average molecular weight of from 214 to
20 100,000, and

wherein, when the polycarbonate main chains contain a
plurality of heterounits (1), the heterounits (1) are
the same or different,

the heterounit (II) being represented by a formula

25 selected from the following group (3) of formulae:



wherein Ar represents a divalent CJerr]-Cferr] 15 - aromatic
group, wherein the plurality of aromatic pol ycarbonate nai n chai ns
collectively contain at |east one heterounit (1) and at |east one
heteraunit.(l11) in the polycarbonate nmain chains, 20 t he
heterounit (1) being represented by a formula selected fromthe foll ow ng
group (2) of fornulae: 25 23 [err] 5 (2§410 wherein Ar' represents a
trivalent CJerr]-Clerr] aromatic group, Ar'' represents a tetraval ent
Cerr]-Clerr] aromatic group, and X represents a 15 pol ycar bonat e
chain having recurring units [err] each represented by the fornula [err]
wherein Ar is as defined above and havi ng a(yeight aver%ge nol ecul ar wei ght

of from?214 to 20 00, 000, and Il
0-Ar-0- Ar-0g¢

B oY 0

5 | | o
—0-Ar—Ar—0¢

| X
0 .
=0 0 r (3)

[T
-<—O-Ar—0— Ar-()l(l)-gw

10
_ . ﬁ
'V
‘(‘O-Ar\ r-oc_)_
c’A |
g |
15 wherein Ar, Ar' and X are as defined abové
and Y represents a polycarbonate chain having
recurring units each represented by the
i
formula {CO—-Ar—0)— wherein Ar is as
20

defined above and having a weight average

molecular weight of from 214 to 100,000, and

wherein, when the polycarbonate main chains contain a-
plurality of heterounits (II), the heterocunits (II) are

25 the same or different,



wherei n, when the polycarbonate nmain chains contain a plurality of
heterounits (lI), the heterounits (I) are the sane or different, the

heterounit (11) being represented by a fornula 25 selected fromthe
foll owing group (3) of fornul ae: 24 [err] 5 [err] 10 [err] 15

-wherein Ar, Ar', and X are as defined above and Y represents a

pol ycar bonate chain having recurring uni t s 2ach represented by the [err]
formula [err] wherein Ar is as 20 defi ned above and having a

wei ght aver age nol ecul ar wei ght from214 t Q, and mh when
t he pol ycar bonat e nalﬁ Eh&Es Cont’si A7Y %ﬁ %lig'oge% un| (FPF t he

het erounits (ll)tﬁéeh%%erounlkh?I&%n%eﬁggdkg%ﬁ{%ﬂbi to 0.3 mole %,

based on the molar amount of the recurring unitsl(l),
wherein each of the X and the Y optionally con-
5 tains at least one heterounit selected from the group
consisting of heterounits (I) and (II),
éﬁe polycarbonaté having a weight average molecu-
lar weight of f£rom 5,000 to 300,000; and
(B) 5 to 95 parts by weight of a rubber-rein-
10 forced thermoplastic resin comprising a graft copolymer
which is obtained by a method comprising grafting on a

rubber polymer at least one vinyl compound graft-

copolymerizable with the rubber polymer.

15 2. The resin composition according to item 1 above,
wherein 85 % or more of the recurring units (1) of the
polycarbonate resin (A) are each represented by the

following formula (1'):

20

25 3. The resin composition according to item 1 above,



25 the sum of the amounts of the heterounit (1) and the heterounit (I1)
being from0.01 to 0.3 nole % based on the nolar anount of the recurring
units (1), wherein each of the X and the Y optionally con- 5 tains at
| east one heterounit selected fromthe group consisting of heterounits (1)
and (11), the polycarbonate having a wei ght average nol ecu- |ar wei ght of
from5,000 to 300,000; and (B) 5 to 95 partd6by weight of a rubber-rein- 10
forced thernoplastic resin conprising a graft copol yner which is obtained
by a nethod conprisin rafting on a rubber polymer at |east one vinyl
conpound graft- c %%gfizable with the rubber polyner. 15 2. The
resin conposition accq&ding to iteml agovg wherein 85 % or nore.of the
recurring units (1) of “the” POrFERPHoRAt &S bL? n2¥) earh EaRRereRFedeived by

the following for 1 dvid [ 5,1y. 3.  The resin conposition

5 0
| 1)
Lo+t~
the heterounit (I) is repreéented by a formula
_ 10 selected from thé followihg group (2') of formulae:
X
. :
_ g=0 0
_ i ' _
B %0 OO C‘)" (2M-(a)
X X (27
l I
0 0
C=0 GC=0¢
| '
feotOodF @
20 :

wherein X is as defined for formula (2), and

25 the heterounit (II) is represented by'a formula



wherein: the recurring units (1) are each represented by the foll ow ng

formula (1'): 5
het erounit (1)

[err] the
is represented by a fornmula 10 selected fromthe foll ow ng

group (2') of forrmulae: [err] 15 (2') [err] (2" )-(b) 20 wherein X is as

defined for for

mula (2), and 25 the heterounit (I1) is

represented by a formula 27 selected frongfhe followi ng group (3') of

formul ae: [err]

5 [err] 15 wherein X is as defined for formula (2), and Y

is as defined for fornmula_(3

10

15

20

25

selected f%ém the following group (3') of formulae:

-

. - 0
‘{‘OOOI(I? -+ (3)-(a).
| . |
fo . @@ © Oitl‘f (3')-(b)

{00 +HO00+OobF o

. 0
—{-.ooo'cl' X (3')-(4)

wherein X is as defined for formula (2), and

Y is as defined for formula (3).

4. The resin composition according to any one of
"items 1 to 3 above, wherein the heterounit (II) is -
present in an amount of from 0.1 to 30 mole %, based on

the molar amount of the heterounit (I1).

5. The resin composition according to any one of

items 1 to 4 above, wherein the polycarbonate resin (A)



4. The resin conposition according to any one of 20 itens 1 to 3
above, wherein the heterounit (Il) is present in an anount of fromO0.1 to
30 nole % based on the nolar amount of the heterounit (I). 5. The resin
conposiktion.according to any one of 25 itens 1 to 4 above, wherein

t he pol ycarbonate resin (A 28 is produced froman aromatic di hydroxy
conpound and a carbonic diester by transest &8 fication. 6. The resin
conposition according to any one of 5 itens 1 to 5 above, wherein the

| b db h h
Fo 4 ot opise trahBeCrRAMFRRLRrgT FEnReRBRe 1o A RERR B R ieg
zones, at |east Ogg RYYEeHLas Y Ylellaciiletqleflalim (e or oup

consisting of: 10 nomer m xture of an aronmatic
di hydroxy conpound and a carbonic diester, and a nolten prepol yner obtai ned
by a process conpris- ing reacting an aromatic di hydroxy conpound with a

carbonic diester, 15 fThe resint bempoiRicn @U&Yﬂ'ﬁ@.ﬂg RN G
represented by t he following formula: HO Ar-OH
5 items 1 to 5 above, wherein the polycarbonate resin (2)
is produced by a method which comprises subjecting to a
stepwise transesterification reaction, in a plurality
of reaction zones, at least one polymerizable material
selected from the group consisting of:
10 a molten monomer mixture of an-aromatic dihydroxy
compound and a carbonic diéster,.and
a molten prepcolymer obtained by a process compris-
ing reaqting an aromatic dihydroxy compound with a
carbonic diester,

15 the aromatic dihydroxy compound being represented

by the following formula:
HO—Ar--OH

wherein Ar répresents a divalent Cgz-Cypqo
20 arbmatic group,
the carbonic diester being represented by the

following formula:

|
Ar3—OCO—Ar4
25



wherein Ar represents a divalent CJerr]-Cferr] 20 - aromatic
group, the carbonic diester being represented by the follow ng fornmul a:
[err] 25 29 wherein Ar[err] and Ar[err] are the sane or different and
each represent a nonoval ent C5-C200 aromatic group, wherein the stepw se
transesterification reaction 5 of the oI ynerizable material is
performed under reac- tion conditions mhlcﬁ satisfy the followng formula
(4): n[err] 10 wherein: i represents the zone nunber assigned in an arbi-

trary order anong n reacti QRez@RRSA2B LHA. h%éckkantﬁéskﬁmb b2 different i
represents the average tenperature ([err]C) of the polynerizable material
inthe i-th reaction zone, and each represent a monovalent C5-C200
aromatic group,
wherein the stepwise transesterification reaction
5 | of the polymerizable material is performed under reac-

tion conditions which éatisfy the following formula

(4):

0.2 ¢ 2 (ki x Ti x Hi) g 1.2 (4)
i=1

10
wherein:
i represents the éone number assigned in an arbi-
~trary order among n reaction zohes of the reaction
system,

15 Ti represents the'average temperature (°C) of the
polymeriéable matgrial in the i—th reaction zone,
Hi represents the average residence timé (hr) of
the polymerizable material in the i-th reaction
zone,

20 ki represents a coefficient represented by the

following formula (5):
ki = 1/(a x Ti™P) (5)

wherein Ti is as defined above, and

25 " aand b depend on Ti, and wherein:



H represents the average residence tinme (hr) of the polynerizable materi al

in the i-th reaction zone, 20 ki represents a coefficient
represented by the following forrmula (5): ki = 1/(a x Ti[err])

(5) wherein Ti is as defined above, and 25 ~a and b depend
on Ti, and wherein: 30 when Ti satisfies_the formula: Ti < 240 [err]C a

Is 1.60046 x 10[err] and b is 0.472, when TeOsatisfies the formula: 240
[err]C [err] Ti <260 [err]C, ais 4 x 10[err] and b is 19. 107, and when Ti

satisfies the formul a: 260 rr]G.lerr] T, a,.ts X 10[err] and b is
49.082. 10 7. The resin c%ﬁ%ﬁs? i%ﬁtgfgéFﬁiﬁbet%Oﬁﬂyggne of itens 1 to 6
above, wherein the graft copolymerqis ppgguegd by emul sion graft

pol ymerization in the pres- ence of at |east ofie radically polynerizable
emul sifier - a is 1.60046 x 10° and b is 0.472,

when Ti satisfies the formula:
240 °C ¢ Ti <.260 °C,
a is 4 x 1049 and_b is 19.107, and
when Ti satisfies the formula:
260 °C ¢ Ti,
a is 1 x 10122 and b is 49.082.
10
“ 7. The résin composition according to any one of.
items 1 to 6 above, wherein the graft copolymer is
produced by emulsion graft polymerization in the pres-
ence of at least one radically polymerizable emulsifier
15 having a double bond in the molecule thereof.
8. The resin composition accdrding to any one of
. items 1 to 7 above, which further comprises (C) 0.1 to
30 parts by weight, relative to 100 parts by weight of
the total of component (A) and component (B), of a

20
flame retardant.

9. The resin composition according to any one of
items 1 to 8 above, which further comprises (D) 0.5 to

25 30 parts by weight, felative to 100 parts by weight of



havi ng a doubl e bond in the nol ecule thereof. 8. The resin conposition
according to any one of itens 1 to 7 above, which further conprises (C) 0.1

to 30 parts by weight, relative to 100 parts. by wei ght of 20 the total
of component (A) and conponent (B), of a flanme retardant. 9. The resin
conposition according to any one of itens 1_to 8 above, which further .
conprises (D) 0.5 to 25 30 parts by.me?bht, relative to 100 parts by
wei ght of 31 the total of component (A) and conponent (B), of at |east

tistatic r cted fromth u onsisting o
ggﬁngh;fanihe,pgh%ng%‘ﬁ%féé é?%mép?éﬁgeeégrggﬁe?%ﬂ?%%e dzg?’ of ét o
I i dei m de el : . | i 1 ifem
Ehove un on'Tur (RIS oo el AERE SRRl SERATHAD A
100 ts b [ fs t FOPRORS S\ £OSPL , O
at | gg;t Son)é \gle:a?tgrno%ystiﬂ% &t_aé' ‘l"ssgell' ected fnr‘%an%'t hﬁ\ 1szroup cons%lg%hggof an

organi c el ec- tr goliy et Naiidd £n®! £Chd Dy dhBdedndidd "e1d £6ber.

- conposition according to any one of items 8 to 10 above, wherein the flanme
retardant sis a '
10. The resin composition according to item 9 above,
which further comprises (E) 0.01 to 10 parts by weight,
relative to 100 parts by weight of the total of compon-
.ent (A) and.component (B), of at least oné electrolyte

10 selected from the group consisting of an organic elec-

trolyte and an inorganic electrolyte.

11. The resin composition according to any one of
items 8 to 10.above, wherein the flame retardant is a

15 halogen~containing flame retardant.

12. The resin composition according to any one of
items 8 to 10 ébove, wherein the flame retardant is a
phosphate flame retardant.

20
13. The resin composition according to any one of
items 8 to 10 above, wherein the flame retardant is an

oligomeric phosphate flame retardant.

25 14. The resin composition according to any one of



15 hal ogen-contai ning flanme retardant. 12. The resin conposition
according to any one of itens 8 to 10 above, wherein the flame retardant

a phosphate flanme retardant. 20 13. The resin conposition according to any

one of. itens 8 to 10 above, wherein the flane retardant is an oligoneric

phosphate flanme retardant. 25 14. The_resin conposition according to
any one of 32 itens 8, 11, 12 and 13 abo¥%, which further conprises 0.01

to 3 parts by weight, relative to 100 parts by weight of the resin
ition, of a, polytgt I - t hyl .5 15, Th ' iti

according 1o any SHPSIE { bhe B5 ehE iYL aEve urReR LFeREReE REPPERED 1 to

50 ts b ' , tl 1 00 ts, b L ght t |

o0 Jarts, by Wl Ol of S5t Vg 0 100 BRLLSe DY UELON oot o B2L0s by

mol ding the resincoppsiti Ohe AoliY CBAESLLIGHD de'Q JI1PPeYEarTHEr -

present invention w now escri bed
cethylene.

15. The resin composition according to any one of
items 1 to 14 above, which further comprises 0.1 to 50
parts by weight, relative to 100 parts by weight of the
resin composition, of a filler.

10
16. A molded article which is produced by molding. the

resin composition of any one of items 1 to 15 above.

The present invention will now be deécribed below

15 in detail. |

The polycarbonate resin (A) in the present inven-
tion comprises a plurality of aromatic polycarbonate
main chains, each comprising recurring units each
independently represented by the formula (1) above,

20 wherein the aromatic polycarbonate main chains collec-
tively contain at least one heterounit (I) and at least
one heterounit (II). The heterounit (I) is reﬁresented
by a formula-selected from the above-mentioned formulae

of group (2). When the aromatic polycarbonate main

25 chains contain a plurality of the heterounits (I), the



15 in detail. The polycarbonate resin (A) in the present inven- tion
conprises a plurality of aromatic polycarbonate main chains, each
conprising recurring units each independently represented by the formula
(1) above,:20 wherein the aromati c pol ycarbonate main chains coll ec-
tively contain at |east one heterounit (lI) and at | east one heterounit

(11). The heterounit (1) is represented by38 fornula selected fromthe
above-nmentioned fornulae of group (2). Wen the aromatic pol ycarbonate main

25 h t I it f the het t
neterouni 1 (1) PRyopBupEscki BvaPer ShensmnenamBRErsRAE (1 AP <

o oup. (3) - wien PRECAPHRAES ?iéfgsi%%gkégénﬁsﬁ°%e R
rality of the hegg ﬁu@h% %ébéum%ﬁ%%ﬁﬁéﬁrgggh ia bk ??5u§ é%ﬁe S Or

different. In the ornu ormul aé o t'he ornulae
of group (3), ea‘EﬁeAérbﬁQ%E%nB%'ﬂrl::&rb%ﬂ%ﬁe ﬁS&hS cﬁa@h\éab%ﬁtta%e"af 14-err]

aromatic gr oup, each i nd epen ent | y repr esents a trivalent
derr]- C[err] ar Rt k¢ 8FO¥ReRAREBrBanidsSi( Tt UkBel faiveaoamnt 0 (21 )

nono- sub-
may be the same or different.

In the formula (1), the formulae of group (2) and
the formulae of group (3), each Ar independently repre-
sents a divalent Cg-Cygq aromatic group, each Ar'

10 independently represents a trivalenﬁ Cg-Cypp aromatic

' group which has a structure equivalent to a mono-sub-

stituted Ar, and each Ar'' independently represents a

tetravalent C5-Copp aromatic group which has a struc- -

ture equivalent to a di-substituted Ar. Examples of

15 divalent aromatic groups Ar include phenylene, naphthy-
lene, biphenylene, pyridylene and a divalent aromatic
group represented by the formula: —Arl-Q-Arz—, wherein

1 and Ar2

each of Ar independently represents a_divalent
Cs-Cnp carbocyclic or heterocyclic aromatic group, and
'20 Q represents a divalent Cl"c30 alkane group.

In the divalent aromatic groups arl and Arz, at
least one hydrogen atom may be replaced by a substitu-
ent which.does not adversely affect the reaction, such
as a halogen atom, an alkyl group having from l'to 10

25 carbon atoms, an alkoxy group having from 1 to 10



stituted Ar, and each Ar'' independently. represents a tetraval ent C5-C200
aromati c group which has a struc- ture equivalent to a di-substituted Ar.
Exanpl es of 15 di val ent aromatic groups Ar include phenyl ene, naphthy-
| ene, - bi phenyl ene, pyridylene and a dival ent aromatic group represented by
the formula: -Ar[err]-QAr[err]-, wherein each of Ar[err] and Arf[err]

i ndependently represents a divalent CJerr]3¢[err] carbocyclic or

het erocyclic aromatic group, and 20 Q represents a dival ent
Cerr]-Cerr] alkane group. In the divalent aromati c groups Ar[ erLL and
Ar[err], at Ieas?aﬁhﬁnh?HPBﬁenaaPBﬁPH&yQBEUPepPaE§8n8§Ya9 GNBy i BuVingd

whi ch does not adversely affect the reaction, such as en_atom

al kyl group haviQﬁoVPon¥1°¥8nﬁog§8up' an 5487 - SEGHE; Qﬁ §W§g§y95988p°r
having from1 to_10, & 34_carbon .atons, a phenyl group, a phenoxy group, a
vinyl group, a c?aﬂ% ﬁ?ogﬁough ester group, an amde group or a nitro

group. Specific exanmpg éc?hE %et Og!&h Sfa E}a&g&i@ﬁpérﬁmatic 98%1599 an

aromati c group haV|ng nas ereo st one hetero such

as a nitrogen atQﬂblééeOéMQQEoﬁEQHbobréuEUhBU&natQH‘aEéﬁE@E%énOEh@kééke”t
aromatic yroups Ar[err] and Ar[err]

at least one hetero atom, such as a nitrogen atom, an

oxygen atom or a sulfur atom.

1 2

Examples of divalent aromatic groups Ar~ and Ar
includé an unsubstituted or substituted phenylene

10 group, an unsubstituted or substituted biphenylene
group and an unsubstituted or substituted pyridylene

1 2 are as described

group. Substituents for Ar™ and Ar
above.
Exémples of divalent alkane groups Q_include
15 organic groups respectively represented by the follow-

ing formulae:

_Rl R1 Rs |
| | — yd

|

/\_/\

RS

20 | I

wherein each of Rl, R2, R3 and R indepen-
dently represents a hydrogen atom, an alkyl

25 ' group having from 1 to 10 carbon atoms, an



I ncl ude an unsubstituted or substituted phenyl ene 10 group, an
unsubstituted or substituted biphenyl ene group and an unsubstituted or
substituted pyridyl ene group. Substituents for Ar[err] and Ar[err] are as
descrrbed above. Exanpl es of -dival ent al kane groups Q i nclude 15

organi ¢ groups respectively represented by the follow ing fornulae: [err]
20 wherein each of Rerr] , Rerr], Rerr] 33nd. Rl err] indepen- .dently
represents a hydrogen atom an aIkyI 25 group having from1l to

10 b 35 al k ' 0 b

cycl oal Kyl “gr oub havi RYRPFEREoYD AV EPAGEr il ot nboch? bOR BEBms,

.carbocyclic aromatic %E8HQ hgv%£g+ééﬁﬁ% %90 ﬁé@ 5fr%m E 1Hormng
to 10

carbon atons or a carbocyclic V|ng

ri ng-formng carbon a£ *fgr ﬁ?err Z%EU, €08T ¢ %£b5égglg cto 11; each Z

represents a carbon ato and R err] bonded thereto; each
Rlerr] indepen- aromatic group having from 5 to 10 ring-

=

forming carbon atoms or a carbocyclic aralkyl
group having from 6 to 10 ring-forming carbon
atoms; k represents an integer of from 3 to
11; each Z represents a carbon atom and has
Rs.and RO bonded thereto; each R indepen-

10 dently rgpresents a hydrogen atom or an alkyl
' group having from 1 to 6 carbon atoms, and
each RO independently represents a hydrogen
atom or an alkyl group having from 1 to 6
cafbon atoms; and
15 wherein at least one hydrogen atom of each of
Rl, Rz, R3, R4, RO and R6 may be independent-
ly replaced by a substituent which does not
adversely affect the réaction, such as a
halogen atom, an alkyl group having from 1 to
20 10 carbon atoms, an alkoxy group having from

1 to 10 carbon atoms, a phenyl group, a
phenoxj group, a vinyl group, a cyanb group,
an ester group, an amide group or a nitro
.group.

25 Specific examples of divalent aromatic groups Ar



10 dently represents a hydrogen atom or an al kyl group having
from1l to 6 carbon atons, and each R6 i ndependently represents a hydrogen
atomor an al kyl group having from1 to 6 carbon atons; and 15

wherein at {east one hydrogen atom of each of Rerr], Rerr], Rerr],
Rlerr], Rerr] and R err] nmay be independent- |y replaced by a substituent
whi ch does not adversely affect the reacti o#® such as a hal ogen atom an
al kyl group having from1 to 20 10 carbon atons, an al koxy-group

roup. & cyano grave s BefiP e §ﬂ¥%ﬁr°“&ﬁ§€$€¥% i Tt 25
Speci 1,‘| c exanpl es; ¥ ,fjjz\ﬁﬂlfé’g aromatl c groups Ar 36 incl ude gr oups
respectively represented by the follow ing fornulae: [err] 5 10 [err]

. 0O B
00~ @*@H—@}

OO O

25



15 [err] 20 25 37 wherein each of Rlerr] and Rerr]

I ndependently represents a hydrogen atom a hal ogen atom an al kyl group
having from1 to 10 carbon atons, an al koxy group having from1 to 10
carbon. atoms, a cycloal kyl group having from5 to 10 ring-form ng carbon
atons, or an phenyl group; each of mand n independently represents an
integer of from1l to 4, with the proviso thd7 when mis an integer of from
10 2 to 4, R[err] s are the sane or different, and when n i-s an

integer of from2 to 4, Rerr]'s are_ the sanegor different, Further
exanpl es of dival ent aW%ﬁﬁ?+E ﬁ?%ﬁp%fA3 |ﬁ%¢uae %ﬂ@%@eﬂﬂ?ﬁﬁ ¥re represented

by the follow ng 15 2€\$ % mherel Ar[err] and
Ar[err] are as deflnedr%%ﬁﬁﬁenﬁﬁda 4 599 eﬁ?gma §| @%ggﬁﬁna 8" a dival ent

group, such as -0, -G, alé&l gro prﬁivlng from 1 to 10 carbon

atoms, an alkoxy group having from 1 to 10
carbon atoms; a cycloalkyl group having from
5 to 10 ring-forming carbon afoms, or an.
"phenyl group; each of m and n independently
represents an integer of from 1 to 4, with
the proviso that when m is an integer of from
10 2 to 4, R’ 's are the same'or different, and |
' when n is an integer of from 2 to 4, R8's are.
the same or different.

Further examples of divalenf aromatic groups Ar
include fhose which are represented by the following
15 formula:

—arl-z'—ar?-

1 2

wherein Ar~ and Ar“ are as defined above; and
Z' represents a single -bond or a divalent
group, such as -O;, —CO—, -S-, —SOZ, -S0-,
20 -C00~, or -CON(Rl)-, wherein R} is as defined

above.

Examples of such divalent aromatic groups Ar
include gfoups respectively'represented by the follow-

25 ing formulae:



20 -COO-, or -CON(R[err])-, wherein Rerr] is as defined above.
Exanpl es of such dival ent aromatic groups Ar include groups respectively
represented by the follow 25 i ng fornul ae: 38 [err] [err] 10
[err], [ert] [err] 20 25 39 wherein Rerr], Rerr], mand n are as
defined above. In the present invention, these aromatic groups Ar may be
used individually or in conbination. As a-preferred exanple of recurring
units of the fornmula (1) 5 in the polycarbonate resin (A), there can
be mentioned a unit represented by the following formula (1'), which

- EE &
&6 -Fab
-@-r@— @m@_

-<<b>~c—<<_b>— -0 —@g;@—

20

25



I's derived from bi sphenol A [err] 10 It is preferred that 85 nole % or
-nmore of the recurring 15 units (1) are the units of the fornmula (1').
Wth respect to the heterounit (1), it is pre- ferred that the heterounit
(1) is.one which is repre- sented by a fornmula selected fromthe formul ae
of the following group (2') of fornulae: [err] 20 (2') [err] 25 40
wherein X is as defined for formula (2). I1n3%he polycarbonate resin (A in
the present invention, it is necessary that the aromatic pol ycar- bonate
mai n chains collectively contaifh atgleast one 5 heterounit (1). Wth
respect to the heterouperein)R’; tRY g BravdiR,pEY eRagefhredetlP¥8nit (11)

éfoage which is repre-IgegﬁgdpPgsa formul a sel ect ed fronlthgiéogggﬁﬁggAr

ent invention, these aroma
may be used individually or in combination. As a
preferred example of recurring units of the formula (1)
in the polycarbonate resin (A), there can be mentioned

a unit represented by the following formula (1'), which

is derived from bisphenol A.

10 | %0 é]%_ .(1')

It is preferred that 85 mole % or more of the recurring

units (1) are the units of the formula (1').

15
With respect to the heterounit (I), it is pre-
ferred that the heterounit (I) is one which is repre-
sented by a formula selected from the formulae of the
following group (2') of formulae:
20 ? - .
0
C= 0 .
' Nl
-éo O—-<O)-0C (2')-(a)
\ ’
% % (2"
25 0 0
- 0=0 C=0¢
Il
{—0@—}-@—00 (2)-(b)



(3") of formulae: 10 [err] 20 25 41 wherein X is as defined for fornula
(2), and Y is as defined for formula (3). In the polycarbonate resin (A) in
the present invention, it is necessary that the aromatic polycar- 5 bonate
chains col lkectively contain at |east one hetero- unit (Il). In the

pol ycarbonate resin (A) in the present inveption, it is necessary that the
sum of the anounts of the heterounit (I) ant"the heterounit (Il) be in the
10 range of from0.01 to 0.3 nole % based on the nolar anount of the

recurring units (1). e q%it ﬁﬁ? q% of }£§%?eg§ ounit (1) and

the heterounit (I1) is %%§%' ﬁggﬂ%. égﬁea,%l %% Fon: Rewt n?én flow

properties of the pol yGarhDgi® Jyhrbonate resin (A) in the present
invention, it is necessary that the aromatic polycar-

bonate main chains collectively contain at least one

heterounit (I).

5
with respéct to the heterounit (II), it is pre-
ferred that the heterounit (I1) is one which is repre-
- sented by a formula selected from the following group
(3') of formulae:
10
_ _ 0 .
o Il |
A0 O+HO~0-HOob
| 0-Y o -
-OT A [
15 ‘f OG (3')-(b)
% 4
0 r (37 )
. 6=0 0
' I
"6'0 Q‘F@—O-@—I—@—_ oc (3")=(c)
20
I
: C _
il )
0

25



resin lowers, so that the nolding nelt fluidity, (i.e., the fluidity of the
pol ycarbonate resin at a high shear rate) is unfavorably caused.to | ower.
When the sum of the anpbunts of the heterounit (1) and the heterounit 20
(I'l) is-nmore than 0.3 nole % the nmechanical properties (such as tensile

el ongation and |zod inpact strength) of the Eolycarbonate resin lower. In
the present invention, the sumof the het er o*L uni t (1) and the heterounit
(I'l) is preferably in the 25 range of fromO0.02 to 0.25 nole % nore
preferably from 42 0.03 to 0.2 note % based on the nolar anount of the
recurring units (1). In the present invention, for achieving a good bal ance

of the nolding nelt fI;%ﬁ@% 5 ang {Qeagg§ggﬂﬁg Lgéﬁrfg£ﬁ@1aiE%Ps prgferred

that the 5 pol ycarbonate€ resin contalns eterounit ) 1n an

-amount of fromO.1 to 3P W &5 % ecfPhEaPESECESRhY1AT 0.1to 10 nole %
based on the nolar anmpbunt of the heterounit (l1). In the present invention,

the determnation of 10rn the6p6lyOhrbbRat&CHEEIAI(ANI 18 {Re, pE8Sent
heterounits (1) and (11) can be conducted, for exanple, by a nethod in
whi ch the %?lycarbﬂﬂ@éﬁti@npOﬂﬁl£§eﬁ§cés§aﬂ§yfﬁdt ahd aromatic polycar-
bonate chains collectively contain at least one hetero-
unit (II).

In the polycarbonate resin (A) in the present
invention, it is necessary that the sum of the amounts
10 of'the heterounit (1) and the heterounit (II) be in the
) range of from 0.01 to 0.3 mole %, based on the molar

amount of the recurring units (1).
When the sum of the amounts of the heterounit (I)
and the'heterouhit (II) is less than 0.01 mole &, Ehe
15 non-Newtonian flow properties of the polyca?bonate
resin lowers, so that the molding melt fluidity, (i.e.,
the fluidity of the polycarbonate résin at a high shear
rate) is unfavorably caused. to lower. When the sum of
the amounts of the heterounit.(I) and the heterounit
20 (IX) is more than 0.3 moie %, the mechanical properties
(such as tensile elongation and Izod impact strength)
of the polycarbonate resin lower.
In the present invention, the sum of the hetero-

unit (I) and the heterocunit (II) is preferably in the

25 range of from 0.02 to 0.25 mole %, more preferably from



the resultant hydrolysis mxture is analyzed by re- versed phase |iquid
chromat ography (the analysis by the 15 reversed phase liquid
chromat ogr aphy can be conducted under the conditions as described below in
the Exam ples). Wth respect to the hydrolysis of the polycar- bonate, it
Is preferred that the hydrolysis is conduct- ed at roomtenperature by the
met hod as described in 20 Pol ymer Degr4dation and Stability 45 (1994),
127-137. The hydrolysis by this nmethod is advantageous in that the conplete

hydr ol ysi f I b hi db i npl tion, wh '
0 YT ee From MRedSatacd ormele Py hese fvggiaéef%&@??o% SHAEi AE the 25
hydrolysis. = 43_Th I b ' int ent.inven- tion
has o wel ght averSHETTETad (RAPERal She *offs FAh, BRaBeSE LSB8RbABA. mﬁlgﬁ t he

i gh ' ' t 0] a .
strongtn of o TedHeRlnd s Mook pafiice| B8 Re OnB1ally MEFECPLARLEY |

average mol ecul aradei kY hSchhaNes1 | 2Perd0n 000, 1BCoPREMLRgaMEhh ! Lk 1Y
of the pol ycarbonate unfavorably Towers. Tn the present [ nvention, the
wei ght avey age npESOyta¥bieh 88t r&&ih NEoRLAYREr BRENELESoRAEEC[ 8RB Yin an
amount of frdm 0.1 to 30 mole %, more preferably from
0.1 to 10 mole %, based on the molar amount of the
heterounit (I1). i
In the'present invention,.the determination of
10 each of the recurring units (1), the heterounits (I)
and (IX) can be conducted, for éxample, by a method in
which the polycarbonate is completely hydrolyzed, and
the resultant hydrolysis mixture is analyzed by re-
versed phase liquid chromatography (the analysis by the
15 reversed phase liquid chromatography can be conducted
under the conditions as described below in the Exam-
ples). Witﬁ réspect to the hydrolysis of the polycar-
bonate, it is preferred that the hydrolysis is conduct-
ed at room temperature by the method as desgribed in
20 Polymer Degradation and Stability 45 (1994), 127-137.
The hydrolysis by this method is advantageous in that
thé complete hydroiysis of a polycarbonate can be
achieved by simple operation, wherein it is.free from
the danger of éccurrence of side reactions during the

25_ hydrolysis.



10 from 7,000 to 100,000, nore preferably from 10,000 to 80,000. In
the present invention, the termnal structure of the polycarbonate is not
particularity limted. The term nal group of the polycarbonate my be at

| east -one 15 group selected froma hydroxyl group, an aryl carbonate
group and an al kyl carbonate group. The above-nen- tioned term nal hydroxyl
group is derived fromthe aromatic di hydro®? conpound used in the

pol ynmeri zabl e material. 20 - The term nal aryl carbonate group is
represented by the foll omnng forpul a -C}C}C}Aw[er ] ﬁ&v 44 wherein
Ar[err] represents anTBRsBB YPPEPQ&aGF L6540 {AYed Ry RFESETE éPWFnC[err]

arommt1c S0P 3458 hug. B APRERE. ek 5ol RBleR e RRIBRE Bidienom .8 2P
0 5,000 to[gbblobgtr]When the weight average molecular
weight is lower than 5,000, the mechanical strength of
5 the bolycarbonate unfavorably lowers. When the weight
‘average molecular weight is higher than 300,000, the
molding melt fluidity of the polycarbonate-unfavorably
lowers. Iﬁ the présent invention, the weight average
molecular weight of the polycarbonate is preferably
10 from 7,000 to 100,000, more preferably from 10,000 to
80, 000.

In the pfesenf invention, the terminal structure
of the polycarbonate is not particularity limited. The
terminal group of the polycarbonate may be at least one

15 group selected from a hydroxyl group, an aryl carbonate
group and an alkyl carbonate group. The above-men-
tioned terminal hyd;oxyl group is derived from the
aromatic dihydroxy compound'used in the polymerizable
material.

20 The terminal aryl carbonate group is represented

by the following formula:

—0-C—0-ArS

0
25



20 25 45 The term nal al kyl . carbonate group is represented by the
followng formula: [err] 5 wherein R err] represents a straight chain or
branched al kyl group having 1 to 20 carbon atons. 10 Speci fic
exanpl es of. term nal al kyl carbonate groups include groups respectively
represented by the followng fornmulae: [err] 15 Anbng these term nal

groups, a phenyl carbonate 20 group, a44-t-butyl phenyl carbonate group
and a p-cunyl- phenyl carbonate group are preferred. Wth respect to the
nolar ratio of the terninal.hydrgxyl group to other termnal groups, there
is no particular |intérespintdreveepresentsl ap nasubstdtyspdr K1y sel ected

in the 25 - range of fromO : 100 to 100 : O depéndin% on the use.
substituted monovalent Cg-C,ygq aromatic _

group.
Specific examples of terminal aryl carbonate
5 groups include groups respectively represented by the

following formulae:

10 0 0 |
| | | CHs
g0 Qi 3000
_(E | i};@ 0
15 .CHs
_ —@\ CHz
—O—E_O C—CHi—C—CHs
| CHs CHs

S o O On

25



46 From t-he viewpoi nt of inproving heat resistance and hot water
resistance, it is preferred that the anobunt of term nal hydroxy group is as
smal | as possible. Hereinbelow, a preferred nmethod for producing the 5

pol ycarbonate resin (A) .in the present invention is ex- plained. The
preferred production nethod for the polycar- bonate resin (A) used in the
present invention conpris- es subjecting to4& stepw se transesterification
reac- 10 tion, in a plurality of reaction zones, at |east one

pol yneri zabl e material sel ected from the group consist- ing of: a nolten
mononer m xture of an Fhenhereinphyatbyy @éﬁﬁ@ﬂﬁ&eaﬁaoapc&ﬁbGﬁPEe§P8§FQr
and 15 nol t en_prepol yner obtained by a process conpris- ing
reacting an aronBPthBPh§8;£9ylﬁﬁnﬁeﬁﬂHlﬂnth a carbonic diester, the
aromati c di hydroxy conmpound being represented by the follow ng fornula: 20
HO Ar- OH wherein Ar represents a divalent C5-C200 aromatic group,

—0—c~0—R7"

|
0

wherein R7' represents a straight chain or
branched alkyl groub having 1 to 20 carbon
atoms.
10 Specific examples of terminal alkyl carbonate
groups include groups respectively represented by the

following formulae:

—O—F—O—CBH]_? . —O—TI:—O—Clezs and

15

—0—0—0—018H37

Among these terminal groups, a phenyl carbonate
20 group, a p-t-butylphenyi_cérbonate group and a p-cumyl-
phenyl carbonate group are preferred. With respect to
the molar ratio of the terminal hydroxyl group to other
terminal groups, there is no particular.limitation._
However, the molar ratio is generally selected in the

25 range of from 0 : 100 to 100 : O depending on the use.



the carbonic diester being represented by the 25 foll ow ng formul a:

47 [err] wherein Ar[err] and Ar[err] are the sanme or different 5

and each represent a nonoval ent C5-C200 aronmati c group, wherein.the
stepwi se transesterification reaction of the polynerizable material is
perfornmed under reac- tion conditions which satisfy the follow ng fornmula
10 - (4): nerr] wherein: i represents #be zone nunber assigned in an
arbi- 15 trary order anong n reaction zones of the reaction system Ti
represents the average tenperature ([err]C) of the polynerizable material
in the i-th reactFepmzthe, VipwpeprEseft smpRrevandr hgetr Eesdekencei ABd(hPF of

20 the polynerizable material in the i-th reaction
water resistance, it is preferred that the amount of

terminal hydroxy group is as small as possible.
Hereinbelow, a preferred method for producing the
5 polycarbonate ‘resin (A) in the present invention is ex-
plained.

The preferred production method for the polycar-
bonate resin (A) used in the present invention compris-
es subjécting to a stepwise transesterification reac-

10 tion, in a plurality of reaction zones, at least.one
polymerizable material selected from the group consist-
ing of:

a molten monomer mixture of an aromatic dihydrpxy
compound and a carbonic diester, and

15 a molten prepolymer obtained by a process compris-
ing reacting an a¥omatic dihydroxy compound with a
carbonic diester,

the aromatic dihydroxj compound being represented

by the following formula:

20
HO-Ar-OH

wherein Ar represents a divalent C5-C200
aromatic group,
the carbonic diester being represented by the

25 following formula:



zone, ki represents a coefficient represented by the followi ng formula (5):

25 _ ki = 1/(a x Ti[err]) : (5) 48
wherein Ti is as defined above, and a and b depend on Ti, and wherein: when
Ti satisfies the formula: Ti < 240 [err]C, 5 . ais 1.60046 x

10[err] and b is 0.472, when Ti satisfies t formula: 240 [err]C [err] Ti
< 260 [err]C, ais 4 x 10[err] and b is 19.707, and when Ti satisfies the
formul a: 10 260 [err]C [err] Ti, ais 1 x 10[err] and
b is 49.082. In the present invention, the term"aromatic di hydroxy
conpound” neans a conpound represented by the formula: HO Ar-CH wherein Ar
represents a divalent 15 C[emr]-C[err] aromatic group. In the present
invention, the aromatic di hyge@ascgumaeund may be a single type of aromatic
di hydr oxy conpound or a conbi nation of 2 or nore types of aronatic

di hydroxy conpounds. It is

wherein Ar3

4 are the same or different

and Ar
5 and each represent a monovalent.cs—czoo
aromatic group,
wherein the stepwise transesterification reaction
of the polymerizable material is performed under reac-

tion conditions which satisfy the following formula

10 (4):

0.2 g

IIM:Jl

(ki x Ti x Hi) ¢ 1.2 (4)
1 |

i
wherein:

15 i represents the zone number assigned in an arbi-
trary order among n reaction zones of the reaction
system,

Ti represents the average temperature (°C) of the
polymerizable material in the i-th reaction zone,

20 Hi represents the average residence time (hr) of
the polymerizable material in the i-th reaction
zone,

ki represents a coefficient represented by the

following formula (5):

25 ki = 1/(a x Ti~P) (5)



preferred to use an aromatic di hydroxy conpound in 20 whi ch the
contents of a chlorine atom an alkali netal and an al kaline earth netal as
inmpurities are low. It is nore preferred to use an aromatic di hydroxy
conpound substantially free froma chlorine atom an alkali netal and an

al kaline earth netal. 25 The carbonic diester used in the
present invention 49 is represented by th&8following fornula: [err] 5
wherein Ar3 and Ar4 are the sanme or different and each represent a
monoval ent C5- C200 aro- matic, group. | n,each of Ar rrL and Arf[err], which
i ndependently repre- sents a* ﬁ%ﬁglghtlﬁa?ﬁogﬁﬁFP PORBBer 8BYclic

aromatic 10 - group, at | east e.hydrogen atom nmay. he replaced by a
substituent which does not a%v%?%ggyd%¥?%§t°?hglre%%a Fggﬁ?lgﬂch as a

hal ogen atom an al kyl group,hayipg Lfremi;Le %ﬁeC§69831§§0”51 an al koxy

group having from1l to 10 carbon atons, a phenyl group, a phenoxy group, 15
a vinyl group, a cyano group, an estgf groug, -an am de group or a nitro
group. Ar[err] and Ar[err] may be the sane or different.

5 a is 1.60046 x 10> and b is 0.472,

when Ti satisfies the formula:
240 °C g Ti < 260 °C,
a is 4 x 10%% and b is 19.107, and
when Ti satisfies the formula:
10 260 °C ¢ Ti,
a is 1 x 10122 and b is 49.082.
In the present invention, the term "aromatic
' dihydroxy compound” means a compound represented by the
formula: HO—-Ar—OH wherein Ar represents a divalenf
15 Cs-Cypp aromatic group. In the present invention,lthe
aromatic dihydroxy cpmpound may be a single type of
aromatic dihydroxy compound or a combination of 2 or
more types of aromatic dihydroxy compounds. It is.
preferred to use aﬁ aromatic dihydrbxy compound in
20 which the contents of a chlorine atom, an alkali metal
and an alkaline earth metal as impurities are low. It
is more preferred to use an aromatic dihydroxy compound_
substantially free from a chloriné atom, an alkali
metal and an alkaline earth metal.

25 The carbonic diester used in the present invention



Representative exanpl es of nonoval ent aromatic groups Ar3 and Ar4 include a
phenyl group, a naphthyl 20 group, a biphenyl group and a pyridyl
group. These groups may or may not be substituted with the above-
mentioned substitutent or substituents. Preferred exanples of nonoval ent
aromatic groups as Ar[err] and Ar[err] include those which are respectively
25 represented by the follow ng formul 48: 50 [err] 510
Represent ati ve exanpl es of carbonic diesters in- clude di(unsubstituted or

bst i ed) pheny] bonat [ nted by the follow ng
Formul ot [elf] 15 RrErRroRaERaoRY REBR FORMAVAPE: FpoRHbBRendent | y

represents a hydrogen atom an al kyl group 20 having from1l to
10 carbon atons, an al koxy group having frgm1 to 10 carbon atons, a

cycl oal kyl group having from5 to 10 ring-yform ng carbon atonms or a phenyl
group; each of p and q independently ggPrgégngs4an inte-

3 4

5 wherein Ar~ and Ar*® are the same or different
and each represent a monovalent Cg-Cpppo aro-
matic group.
In eaéh of Ar3 and Ar4, which independently repre-
sents a monovalent carbocyclic or heterocyclic aromatic
10 _ groﬁp, at least one hydrogen atom may be replaced by a
substituent which does not adversely affect the reac-
tion, such as a halogen atom, an alkyl group having
from 1 to 10 carbon atdms, an alkoxy group having from
1l to 10 carbon atoms, a phenyl.group, a phenoxy group,
15 a vinyl group, a cyano group, an ester group, an amide
group or a nitro group. Ar® and Ar4'may be the same or
different.
Representative exampleé of monovalent arématic

3 4

groups Ar“ and Ar~ include a phenyl group, a naphthyl

20 group, a biphenyl group and a pyridyl group. These
groups may oOr may nof beléubstituted with the above-
mentioned substitutent or substituents.

Preferred examples of monovalent aromatic groups

3 4

as Ar“~ and Ar~ include those which are respectively

25 represented by the following formulae:



25 ger of froml1l to 5 wth the proviso that 51 when p is an
integer of 2 or nore, Rlerr]'s are the sane or different, and when g is an
integer of from2 or nore, Rerr]'s are the sane or different. 5

O these diphenyl carbonate conpounds, preferred are those having a
symmetrical configuration, for exanple di(ua§ubst|tuted)phenyl car bonat e
and di (| ower al kyl -substituted)phenyl carbordtes ditolyl carbonate
and di-t-butyl phenyl carbonate. Particularly 10 preferred is di phenyl
carbonat e which has the sinplest structure. These carbonic diesters may be
used individually or in conmbination. It is preferred that these carbonic
diesters have a low content of a chlorine atom an 15CHs al kali metal or

an al kaline earth netal npur s. It is np referred t hat these
carbonic diesters ar: EHsfro fre—@Ham an al kal i
netal and an al kaline e he ratio in ch| t he aronatlc
di hydr oxy conpound 20 .and the carbonic diester afHsused (i. a
char gi ng E?tio) is not particularly limted and may be varied

?Hh ?Eh i&ﬁ

-—QE?;L-C———{<::> -—1€?§l—c CH2 C—CHs
AN [ N |
CHs CHs CHs
10 Representative examples of carbonic diesters in-

clude di(unsubstituted or substituted)phenyl carbonate

compounds represented by the following formula:

®. 'Io

IR O S Sc

wherein each of R? and R1C independently
represents a hydrogen atom, an alkyl group
20 having from 1 to 10 carbon atoms, an alkoxy
group having from 1 to 10 carbon atoms, a
cycloalkyl group having from 5 to 10 ring-
forming carbon atoms or a phenyl group; each
of p and q independently represents an inte-

25 ger of from 1 to 5, with the proviso that



depending on the types of the aromatic di hydroxy com pound and carbonic

di ester enployed, the polynerization tenperature and other polynerization
conditions, and 25 t he desired nol ecul ar wei ght of a pol ycarbonate to
be -52 obtained and the desired proportions of the termnal groups in the
pol ycarbonate. The carbonic diester is gengrally used in an anmount of from
0.9 to 2.5 noles, preferably fromO0.95 to 1o nol es, nore preferably fromb5
0.98 to 1.5 noles, per nole of the aromatic di hydroxy conpound. In the

present invention, the h terouniit (1) and t h ter i t 20l re forned
during the polynerlza- Fg R r%agpigﬁkegg ﬁat2 F% I;l"l polféa% Sonate resin

10 (A contains Lhe Behe’ sUniy delleddd Lig %@ﬁbeju%t I1). In the

present invention, for the purpose of iIntréducing a branched structure to

the pol ycarbonate resmteélar 8% 2r-ephbl erPabyel r R1OM sMare) Rvdr @anecom 15
pound nay be used in a small anount in the production of the polycarbonate,

as long as the polycabboaagee&g&mn (A) satisfying the above-nentioned
requi renents of the present invention can be obtained. Al so, an
5 Of these diphenyl carbonate compounds, preferred

are those having a symmetrical donfiguration, for
example di(unsubstituted)phenyl carbonate and ai(lower
alkyl—substitutéd)phenyl carbonates, e.g., ditolyl
carbonate and di-t-butylphenyl carbonate. Particularly
10 preferred is diphenyl carbonate which has the simplest
structure. |
These carbonic diesters may be used'individually
or in combination. It is preferred that these carbonic
diesteis have é low content of a chlorine atom, an
15 alkali metal or an alkaline earth metai as impurities.
It is most preferred that these carbonic diesters are
substantially.free from a chlorine atom, an alkali
metal and an alkaline earth metal.
The ratio in which the aromatic dihydroxy compound
20 ~ and the carbonic diester are used (i.e., a charging
ratio) is not particularly limited and may be varied
depending on the types of the aromatic dihydroxy com-
pound and carbonic diester employed, the polymerization
temperature and other polymerization conditions, and

25 the desired molecular weight of a polycarbonate to be



aromat i ¢ nonohydr oxy conpound.or an aliphatic al cohol 20 - may be used
for changing the term nal groups, or ad- justing the nolecular wei ght of

t he pol ycarbonate. In the present invention, the production of a

pol ycarbonate resin is conducted by a transesterifica- tion process which
IS a process wherein a condensation 25 pol yneri zation of the

pol ynmeri zabl e material is per- 53 formedPdy transesterification in the
nolten state or solid state while heating in the presence or absence of a

catal yst under reduced pressure, der i nert gas flo r ynder, bat h

r educed pressureé%%?%ﬁ?i)ﬁﬁ%l{ii;a;slréanﬂgﬂﬁ°ré%ﬂ?ﬁnﬂﬁgéhet minal
transesterificatiQn proces t he .pal rization,.equi nt., angd. the like are
ot spectii- cal (FoMBR oo the PO ERATE T ARG e € °
sesterification i n%lﬂ%%%se@(i?};ge@f.ﬂane@gPrﬁm Y3l & fprppeLd or m ng

the transesterification i'on 'nclude an agltatloﬁ type réactor
vessel , a wiped GHilRiA v $3CP’0. 95 GRNZ.Id WidledV RRAd 'ﬂfafé@émﬁ;ffsh

type reactor, a Surface réenewal type tw n- screw Kneading reactor
tw n-screw horizonioadl 01L& ndi@s,t HeE MRAE Jf the\aldomedild i HyHdoxy

reactor, a free- 15 fall polymerizer having a perforated plate, and a
W re- compound .

In the present invention, the ﬁeterounit (I) and
the heéterounit (II) are formed during the polymeriza-
tion reaction, so that the final polycarbonate resin

10 (A) contains the heterounit (I) and the heterounit
(11).

In the present invention, for the purpose of
introducing a branched structure to the polycarbonate
resin (A), an aromatic poly(tri or more)hydroxy com-

15 pound may be used in a small amount in the production
of the polycarbonate, as long as the polycarbonate
resin (A) satisfying the above-mentioned requirements
of the present invention cah be obtained. Also, an
aromatic monohydroxy compound or an aliphatic alcohol

20 may be used for changing the terminal groups, or ad-
justing the molecular weight of the polycarbonate.

In the present invention, the production of a
polycarbonate resin is conducted by a transesterifica-
tion procéss which is a process wherein a condeﬁsation

25 polymerization of the polymerizable material is per-



wetting fall polynerizer having a perforated plate and at | east one wire
provided in association wwth the perforated plate. These various types of
reactors and polyneri zers can be used individually or in conbina- 20

tion. .Jurther, for exanple, the transesterification reaction can also be
performed by a method in which a nolten-state transesterification is first
conducted to obtain a prepolyner, and the olB&i ned prepolyner is then
subjected to a solid-state polynerization under 25 . reduced pressure,
under an inert gas flow or under both 54 reduced pressure and an inert
gas flow, using a fsgmed b a‘t’éﬁfﬁﬁﬁ%‘sﬂiﬁma‘twfi Hin i Aot eenet Bt @r f or
constructing these reactors and polynerizers used in the present inven-
tion, there is noSrid ctfale |hilatheptingioiR e RISFHIER OG5t RRFENGH C‘R%I

or glass i's generall ed as a_.materjal for at |east ipnner wall ortlons
of reactors and p(ﬂﬁv?éﬁ 5 UR{]T ‘?ee‘i"ffeec‘{ RPIHE Srart 1PV €2 Rt or s
having a perfor at &N q”ea{% SRR B Rt d st Snefhd 2
perforatedgpl ate %ﬁ%ﬁﬂ The mode of the transesterification process, the
polymerization équipment and the like ére not specifi-
cally limited. For example, when a molten-state tran-
sesterification is employed, examples of reacfors
employable for performing the-transester;fication

lO " reaction include an agitation type reactor vessel, a
wiped £ilm type reactor, a centrifugal wiped film
evaporation type reactor, a surface renewal type twin-
screw kneading reactor, a twin-screw horizontal agita-
tioﬁ type reactor, a wall-wetting fall reactor, a free-

15 fall polymerizer having a éerforated'plate, and a wire-~
wetting fall polymerizer having a perforated plate and
at leasf one wire provided iﬁ association with the
perforated plate. These vafioﬁs types of reactors and
polymerizers can be used individually or in combina-

20 tion. Further, for example, the transesterification
reaction can also be perfqrmed by a method in which a
molten-state transesterification is first conducted to
obtain a prepolymer, and the obtained prepolymer is
then subjected to a solid-state polymerization under

25 reduced pressure, under an inert gas flow or under both



| east one wire, reference can be nade, for exanple, to EP-0 738 743 Al . 15
In the production nethod for the polycarbonate resin (A in the present

i nvention, any of the above- nentioned transesterification reaction nodes
can be used as long as the transesterification is perforned under the

reaction conditions defined above. 20 The reaction tenperature
of the transesterifica- tion for produci ng54 pol ycarbonate is generally I n
the range of from50 to 350[err]C, preferably from 100 to 300[err]C.- S

wel | known that when the reaction t ngerz ature is B her than the
above- ment i oned F&fAyeed; pgessure an§ BudB§ 5o BREa 0 at@sﬂgglﬁkgP}lpo

suffer serious g dis Eoloratlon and tends to have poor thermnal
stability, and tAEE*RnBRIYRETFESELi on tenperature is | ower than the

above-nenti oned range Eﬁerggk¥g%rggahhggrgrﬁge%g§ 8n %kgln t ga%hg %h a

| ow tenperature canno enpl oye pre erred
production net hOQeéeeot_-Qeaaa' YoloRERIBALE LEslN 16 knkN prlSeRite S 8Fen-

i nvention, as nen- tioned above, it Is required that, in a stepw se tran-
sesterlflsatlon £eant i @Reeb ispﬁbyﬁﬁ&tiéﬁhﬁrnihﬁ&%%kaon. However,
stainless steel, hickel or glass is generally used as a
material for at least inner wall portions of reactors.
and polymerizers.
With respect to the various types of reactors or

10 polymerizers mentioned above, especially a free-fall
polymerizer having a perforated plate and a wire-wet-
ting fall polymerizer having a perforated plate and at
least one wire, reference can be made, for example, to
EP-0 738 743 Ai.

15 In the production method for the polycarbonate
resin (A) in the present invention, any of the above-
mentioned transesterification reaction modes can be
used as long as the transesterification is performed
under the reaction conditions defined above.

20 The reaction temperature of the transesterifica-
tion for producing a polycarbonate is generally in the
rénge of from 50 to 350°C, preferably from 100 to
300°C. It is well known that when the reaction temper-
ature is higher than the above-mentioned range, the

25 produced polycarbonate is likely to suffer serious



10 - the rel ationship between the tenperature of and the residence tine
of the polynerizable material in the reaction zones of the reaction system
be controlled so as to satisfy the following fornula (4): n 15

[err] wheréin: i represents the zone nunber assigned in an arbi- trary
order anong n reaction zones of the reaction 20 _ system Ti
represents the average tenperature ( O of ¥he pol ymeri zable material in
the i-th reaction zone, H represents the average residence tinme (hr) of

t he pol yneri zabl g, rial .in th i-g%vg action 25 zone, .. 56
represents a coeﬁf'lgg%’g'r?f%r%ﬁflegga &F tecl?ethlaé’lel &R%g tﬂﬁr_r‘lﬂﬂlas(‘?ﬂ%ld%&sz .
1/(a x Ti[err]) . erein Ti, is a efine
ab(()ve, and a andadengr?dWg%ﬁgl'it?leaﬁ:&a\ﬁ}é'%ll r?:em\ﬁr?é‘\r%‘{lﬁr%sasl sJTolweesr tsﬂ.ban

formula: Ti < 24@nkebbb¢e-mentioned range, the polymerization proceeds

Ki

so slowly that such a iow temperature cannot be practi-
5 cally employed.
| In the preferred production method for the poly-

carbonate resin (A) in the present invention, as men-

tioned above, it is required that, in a stepwise tran-

sesterification reaction of a polymerizable material,
10 the relationship betwéen tbe temperature of and the -

residence time of the polymerizable material in the

reaction zones of the feactiqn system be controlled so

as to satisfy the'following formula (4):

15 0.2 ¢ g (ki = T4 x Hi) g 1.2 (4)
’ i=1 _
wherein:
i represents the zone humbér assigned in an arbi-
trary order among n reaction zones of the reaction
20 ' system,
Ti represents the'avefage temperature (°C) of the
polymerizable matgrial in the i-th reaction =zone,
Hi represents the average residence time (hr) of
the polymerizable material in the i-th reaction

25 zone,



ais 1.60046 x 10[err] and b is 0.472, 10 when Ti satisfies.
the formula: 240 [err]J]C [err] Ti < 260 [err]C, ais 4 x 10[err] and b is
19.107, and when Ti satisfies the fornmula: 260 [err]C [err] Ti, 15

ais 1 x 10[err] and b is 49.082. Wen the value of [err] (ki x Ti x H) in
formula (4), i=1 which is determined by the relationship between the
above-nentioned tenperature and residence 66ne, is 20 greater than 1.2,

t he. produced pol ycarbonate has a di sadvantage in that the mechanical-
properties of the polycarbonate, such as el ongation at break and |zo

| npact strength, becoﬁé FePresenss eheoeffisignthrgpresentedepy) thg x Ti x
H) is smaller than 0.2, .the praoduced i=1 57 pol ycarbonate shows a

di sadvant age in that Fﬁ%lﬁHPﬂgn§°ﬁﬂPﬁafﬂéﬁdity of the polycarbonate is
poor. The pre- n

ki = 1/(a x Ti~b) (5)

5 wherein Ti is as defined above, and
a and b depend on Ti, énd wherein:
when Ti satisfies the formula:
Ti < 240 °C,
a is 1.60046 x 10° and b is 0.472,
10 when Ti satisfies the formula:
240 °C g Ti < 260 °C,
a is 4 x 1049 and b is 19.107, and
when Ti satisfies the formula: |
260 °C g T4,
15  ais 1 x 1022 and b is 49.082.
n .
When the value of iii(ki X Ti x Hi) in formula (4),
which-is determined by the relationship between the

above-mentioned temperature and residence time, is

20
greater than 1.2, the_produced-polycarbonate.has a
disadvantage in that the méchanical properties of the
polycarbonate, such as elongation at break and Izod
impact strength, bécome poor. When the value of

25 g (ki x Ti x Hi) is smaller than 0.2, the produced

i=1



ferred range of the value of [err] (ki x Ti x H) is i=15" fromO0.3to
1.0. Generally, in a process for continuously producing a pol ycarbonate by
transesterification .reaction, the transesterification reaction of the
pol ynmeri zabl e material is stepwi.se conducted in a plurality of reac- 10
tion zones, wherein the reaction tenperature, residence tinme and reaction
pressure are stepw se changed over the plub@lity of reaction zones invol ved
in the n process. The value of [err] (ki x Ti x H) in the i=1 15
fornmula (4) represents the sumof the values of (k x T x H) for all of the
reaction zones. For exanple, when a continuous polynerization is perforned
by using a systeRPlYiCaFPenase,gbous pofifepveRg§egRdin fhag§ iheameddirg
di hydroxy conpound_ and_a, carbonic diester, ap 20 ,_agitati type
reactor vessel, %9%Eng}P%§b5¥ ﬁFpEgefPPiVS?ﬁEBFQFFoﬁSt9§8rrea%£8r¥§ﬁd a
surface renewal type tw n screw kneadi ng reactgr are serially connected n
through condui tsecleLal cLitheXofl cMoflh1l8 bR 2Umke! x(kiX< BE)22s T X H
y. (K°XTT XTH;LR

in the nelting and m Xi ng vesSéel
5 from 0.3 to 1.0.
‘Generally, in a process for continuously producing
a polycarbonate by tfansesterification reaction, the
transesterification :eaction of the polymerizable
material is stepwise conducted in a plurality of reac-
10_ tion zones, wherein the reaction temperature, residence
time and reaction pressure are stepwise changed over
the plurality of reaction zones involved in the

n

process. The value of ¥ (ki x Ti x Hi) in the
i=1
15 formula (4) represents the sum of the values of (k x T

xTH) for all of the reaction zones. For example, when
a continuous polymerization islperformed by using a
system in which a veSsel.fof melting and mixing an
aromatic dihydroxy compound and a carbonic diester, an
20 agitation type reactor vessel, a centrifugal wiped f£ilm
evaporation type reactor and a surface renewal type
twin screw kneading reactor are serially connected

(ki x Ti x Hi) is the sum of (k x
1

through conduits,
i

1T mMB

25 T x H in the melting and mixing vessel), (k x Tx H in



58 the conduit connecting the nelting and m xi ng vessel to the agitation
type reactor vessel), (k x T x Hin the agitation type reaction vessel), (k
X T x Hin the conduit connecting the agitation type reactor vessel to 5
the centrifugal w ped filmevaporation type reactor), (k x T x Hin the
centrifugal wi ped filmevaporation type reactor), (k x T x Hin the conduit
connecting the centrifugal w ped f|In1evapor58|on type reactor to the
surface renewal type twi n screw kneading reactor), (k x 10 TXx Hin
the surface renewal type twin screw kpeadi ng reactor) and

condui t connect|ngtﬁﬁec%%$¥%5ec?%ﬂ%ﬁ5+n9y5%et%F%tﬁegeﬁPﬂnﬂgﬁ?ﬂg V@ﬁﬁ?grt?o
le f t hd | h d d

3aln§é§tgf ?_rkrhim tTerram?%f{%ﬁgxafifﬂgcﬁ%ag&% %%ftg t Onﬁsol’feic ﬂ?{‘ﬁéh?gﬁ

condui ts. e

t he nunber i which l{a% erm%% %egﬁqﬁgo?\?n%%%%b s@‘gt%m’falﬁ ahléﬁ{:h )

Feaction zones | nolydhgge coBiHbE 1n§U-El@eaégftm:i(bﬁgtl‘lﬁéS?éac@ofe@&ggélof:oa

conduit ‘whi ch connect 20 ese apparatuses, are assigned their
respective giunber sepd) Sdhn€F PEbgal YW:%Q&rflmeév?ﬂbﬁatfén' BypbsSrenessd)on a

conduit connecting two reactors to each ot her e conduit segnent between
one of the reactor@k x T x H in the centrifugal wiped film evaporation
type reactor), (k x T x H in the conduit connecting the
centrifugal wiped film evaporation type reactér to the
surface renewal type twin screw kneading reactor), (k x
ld' T x H in the surface renewal type twin screw kneading
reactor)'and (k x T x H in the conduit connecting the
surface renewal type twin écrew kneading reactor to a
nozzle for withdrawal of the produced polymer), that
is, the sum of &alues of (k x T x H) for all of the
15 reaction zones iﬁcluding the conduits. The term "i-th
reaction zone" means a reaction zone falling on the
number i which is detefmined by the numbering system in
which all reaction zones inélﬁding conduits, such as é
mixing vessel, a reactor or a conduit which connect
20 these apparatuses, are assigned their respective
numbers in an arbitrary order. When a heater is dis-
posed on a conduit connecting two reactors to éach
other, the conduit segment between one of the reactors

to the heater, the heater, and the conduit segment

25 between the heater and the other reactor are each



to the heater, the heater, and the conduit segment 25 between t he
heater and the other reactor are each 59 regarded as a reaction zone.
The average tenperature of the polynerizable nmaterial neans the average
tenper- ature of the polynerizable material in the i-th reac- tion zone.
When the polynerizable material in the i-th 5 reaction zone has a
tenperature distribution wherein different PBrtions have distinctly
different tenper- atures, each of such different portions nmay be sepa-
rately regarded as an i-th reaction zone. Wth respect to the nmeasurenent
of the average tcFp@aEdedeasarreastion zoneppt fBAsaNay28e ERPPEYEEUTCFor

le, th e t t b bt ai ned b '
Cemper at ur es neasth cHIByPOREISF LgP Lot HRFREHBE NESHP KOS AV =S, L3EPEF o1
duit. W th - 1 . di L. ; it,
The tem 15 BEVAPWTE BPeSREEFRALRENRER A cERoths, Zor ERAY o

may be used as theiéffeégﬂs.tewng,a&ﬂéepg%gﬁe}?g%gf Maté?fgﬁ?’%aﬂﬁﬁe%—th

tenperature of thé inlef and oufl et of circulating a ting

SO R o PR LOBI A MED BoeebgResh el Bl b0k gpnomazient |
different portions have distinctly different temper-
atures, each of such different portions may be sepa-
rately regarded as an i-~th reaction zone. With respect
to the measurement of the average temperature, various

10 methods may be employed. For example, the éverage
temperature can be obtained by averaging one or more
temperatures measured by one or more thermometers
disposed at a reactor or a conduit. When no thermome-
ters are disposed at a reactor or a conduit, the tem-

15 perature of a heating medium in a jacket or of a heater
may be used as the:avéfage temperature. Alternatively,
the average temperature of the inlet and outlet of a
jacket for circulating a heéting medium, or the temper-
ature which has been-set for a heater or a heating .

20 medium may be employed as the average temperature of
the polymerizable material in the i-th reaction zone.
The average residence time is calculated by dividing
the volume of the poiymerizable material held in the i-
th reaction zone by the volume of the polymerizable

25 material passing through or withdrawn from the i-th



t he polynerizable material in the i-th reaction zone. The average residence
time is calculated by dividing the volunme of the polynerizable materi al
held in the i- th reaction zone by the volunme of the polynerizable 25
materi al passing through or withdrawn fromthe i-th 60 reaction zone per
unit time. A suitable reaction pressure is selected depending on the

nmol ecul ar wei ght of the polycarbonate in t hé% eact i on system When the
nunber average nol ecular 5 wei ght of the polycarbonate in the reaction
systemis less than 1,000, a reaction pressure in the range of from 50 nmHg
to atnospheric pr &88GitaRs zﬁ’é’i‘?erpﬁrl W%Fp Wﬁi When the nunber average

nol ecul ar wei ght of t hizp0| bograt%e on E)(?re"ses"%xgei. cir% Ssyes.l:[e%méds 44#&1‘[&!?
ac pres (6] rom

range of from 1,000 to sure he range

o %ot e ® ?%onﬂ{ l)é&m e re%q‘tl\cgnkesr%;ﬁs{gm Wb& o r@{)éecul o

wei ght of the polyca ate 1nt nor e an 2
reaction pressure glﬁA : OHVES, Her] €S thell &iH nukbex ave%.@@é %dﬂé‘c'g;l%[r I ess
ra

i s generally enpl-oye nsesterification reaction can be carried out in
the absencg of a qRligtslor tHRWWAcdrbdiate idethe reaction system is
less than 1,000, a reaction pressure in the range of
from 50 mmHg to atmospheric pressure is-generally
eﬁployed. When the number average molecular weight of
the polycarbonate in the reaction system is in the

10 range of from l,OOO'to 2,000, a reaction pressure in
the range of from 3 mmHg to 80 mmHg is generally em-
ployed. When the number average molecular weight of
the polycarbonate in the reaction system is more than
2,000, a reaqtion pressure of 10 mmHg or less, prefer-

15 ably 5 mmHg or less is generally employed.

A transesterification'reaction can be carried out
in the absence of a catalyst. However, if it is de-~
sired to accelerate the polfmerization, the polymeriza-
tion can be effected in the presence of a cafélyst.

20 The polymerization catalysts which are customarily used
in the art can be used without particular limitation.
Examples of such cataiysts iﬁclude'hydroxides of an
alkali metal and of an alkaline earth metal, such as
lithium hydroxide, sodium hydroxide, potassium hYdrox-

25 ide and calcium hydroxide; alkali metal salts'of,



sired to accelerate the polynerization, the polyneriza- tion can be
effected in the presence of a catalyst. 20 The pol yneri zation

catal ysts which are custonmarily used in the art can be used w thout
particular fimtation. Exanples of such catal ysts include hydroxides of an
al kali metal and of an alkaline earth netal, such as |ithium hydroxide,
sodi um hydr oxi de, potassi um hydrox- 25 6iLlde and cal ci um hydr oxi de;

al kali metal salts of, 61 al kaline earth netal salts of and quaternary
amoni um salts of boron hydride and of al um num hydride, such as lithium
al uni num hydri de, 2583t iRt b8REERNPaERYeSAABSt @f r apdt AyPteRABRYUAMBORAHM
hydri de; hydrides_ o and of an al kal.ine earth netal,

' kal i |
such as |ithiumh F%2?§388F3ﬂ$%¥§?#ggEéﬁﬂ €£L§%Hﬁiﬂ98rPﬁgiigﬁkoﬁPﬁESagf
| kal i | f | kal i t al i t.hi, i de,
Sodt um et hoxi de areconrd; aliErig hadF e Pidnind BOraR LrRaLAS ERa “and o
10 | kal i [ t [ Lthi | d
o magneslarEaitongF Bhmomiih Bdro RAUELAGE RXhPfacdORE dh ¢ 4

phenoxi de, nmagnesi um phenoxi réefn

aryl ene group, arghdd fétal-LhE YBes8i S14R%] inel SafEndRELESd 88K
organic acid salts of an alkali netal and of an a ﬁallne earth
lithium hydride, sodium hydride and calcium hydride;

alkoxides of an alkali metal and of an alkaline earth
metal, such as lithium methoxide, sodium ethoxide and
calcium methoxide; aryloxides of an alkali metal and of
10 - an alkaline earth metal, such és lithium.phenoxide,
sodium phenoxide, magnesium phenoxide, LiO-Ar'''-0Li
" wherein Ar''' represents an arylene group, and NaO-
Ar'''-ONa wherein Ar''' is as defined above; organic
acid salts.of an alkali metal and of an alkaline earth
15 ‘metal, such as lithium acetate, calcium acetate and
sodium benzoate; zinc compounds, such as zinc oxide,
zinc acetate and zinc phenoxide; bqron compounds, such
as boron oxide, boric acid,'sodium borate, trimethyl
borate, tributyl borate, triphenyl borate, ammonium
20 borates represented by the formula: |
(Rl RZ2 R3 R4)NB(R1 RZ RS R4), and phosphonium borates
_repreéented by the formula:
(R? rR? R rR%)pB(R! R? R3 R%), wherein R! RZ R3 and Rr?
are as defined above; silicon compounds, such as sili-

25 con oxide, sodium silicate, tetraalkylsilicon, tetraar-



15 metal, such as |lithiumacetate, calcium acetate and sodi um
benzoate; zinc conpounds, such as zinc oxide, zinc acetate and zinc
phenoxi de; boron conmpounds, such as boron oxide, boric acid, sodium borate,
trimetrhyl borate, tributyl borate, triphenyl borate, anmoni um 20

borates represented by the formula: (Rlerr] Rerr] Rerr] Rerr])NB(Rerr]
Rlerr] Rlerr] Rerr]), and phosphoni um bor &Z%s represented by the formul a:

(R[err] Rerr] Rerr] Rerr])PB(Rlerr] Rerr] Rerr] Rerr]), wherein
Rlerr] Rerr] Rerr],_.and R err]. .are as defined above; silicon conpounds,
such as sili- 25Y1siligon spdgdirbsmvilmednvicadorysiliaan/ 995magH;um

t et - 62 ylsili d diphenyl -et hyl - et hoxysi | i e | '
cgmr)g(a[lds , Suc hyﬁghﬁlé’%%ﬂﬁughpég%%ﬂ#%% Slcfsiecli%%ﬂlg’g'{ r%e%'um
t hoxi d d s h ide. ti [ : . ' jde. . s

G alkyl £ oxt de ogaS. £3ERE L W ehHAMO I qstfEhilh Pk By cin

ds havi | QX it 4 h
conpounds havi ngclgglg’glugﬁ?o%%p ay &Ly 093&36(?2} (q\ire%zéylctq_ql td;!d_?,él,suc%c_ as

ethyltin tributox rganoti n conpoun compoun as | ead

oxi de, |ead acetakg1tieaeae¥RIaHR, R Gdaft <A dchpRHEAIHERXNIHES
and 10 aryl oxides of | ead or organol ead; onium conmpounds, such as a
quaternary anmbnigdMalfbky Frouwdl SNy UGS RiVlg/Ponded to tin, such as
ethyltin tributoxide, and organotin compounds; lead
cqmpounds, such as lead 6xide, lead acetate, lead
carbonate, basic lead carbonate, and alkoxides and
10 aryloxides of lead or organolead; onium compounds, such
as a quaternary ammonium salt, a quaternary phosphonium
salt and a quaternary arsonium salt; antimony com-
pounds, such as antimony oxide and antimony acetate;
manganese compounds, such as manganese acetate, manga-
15 nese carbonate and manganese borate; titanium com-
pounds, such as titanium oxide and titanium alko#ides
and titanium aryloxide; and zirconium compounds, such
as zirconium acetate, zircohium oxide, zirconium alkox-
ide, zirconium aryloxide and zirconium acetylacetone.
20 The catalysts can be used individually or in
combination. The amount of the catalysts used is
generally in the range of from 1078 to 1 % by weight,
preferably from 1077 to 1071 g by weight, based on the

weight of the aromatic dihydroxy compound.
25



salt and a quaternary arsoniumsalt; antinmony com pounds, such as antinony
oxi de and antinony acetate; nanganese conpounds,- such as nmanganese acetate,
manga- 15 nese carbonate and manganese borate; titaniumcom pounds,
such as titanium oxide and titanium al koxi des and titani um aryl oxi de; and
zi rconi um conpounds, such as zirconium acetate, zirconi um oxide, zirconium
al kox- ide, zirconium aryl oxi de and zirconiuﬁ?acetylacetone. 20

The catal ysts can be used individually or in conbination. The anmount of the
catal ysts used is generally in the range of from 10[err] to 1 9% by weight,
preferably from 10[ err]Byf 6yj1’b1f‘é? rc]f ‘%q'b% %?%ﬁﬂc,‘e K&l BEH l%i%%ts%? t he
aromati c di hydroxy_.c und. 25 .. 63 B | iug. of QE r C _
plurality of spe- ccﬁ%rgg ere]'fdeelf%‘ﬁr}ﬁ $ Th %/1 ésl‘%)ée(](ézjl' 1|cg %ﬁnoun?’, e'fslﬁé; %%%%%F-
bonate resin (A) gl 631 009 £ 485 o BATPASHLED Ao iR prBsENt:

I nvention is advantoagge%eu%qiféln thQ?Pnot % £b only does it E‘Flave cE‘itlg on

transparency and G WHLSHSSnBSiNERAtHSn N PhadRaheduddls Sin eng b, ndyt

also it exhib- its high non-Newtonian flow properties, so that it exhibits
hi gh nol di g nelt ddiy dides idledwd Gifgh tf€ansparency and colorlessness

as well as high mechanical strength, but also it exhib-
its high non-Newtonian flow properties, so that it
exhibits high molding melt fluidity. Therefore, the
polycarbonate resin (A) in the present invention can be

10 advantageously used in various application fields.
Specifically, the polycarbonate resin (A) can be suit-
ably combined with the rubber-reinforced thermoplastic
resin (B) to obtain the resin composition of the pres-
ent invention.

15 A method for producing the rubber-reinforced
thermoplastic resin (B) used in the present invention
is described below. In the present invention, the
rubber-reinforced thermoplaetic resin (B) comprises a
graft copolymer which is obtained by a method comprie—

20 ing grafting on a rubber polymer at least one vinyl
compound graft-copolymerizable with the rubber polymer.

- The rubber~reinforced thermoplastic resin (B) may
contain a npn-grafted vinyl polymer which is formed by
the non-graft polymerization of a vinyvl compound which

25 occurs simultaneously with the graft-polymerization of



pol ycarbonate resin (A) in the present invention can be 10

advant ageously used in various application fields. Specifically, the

pol ycarbonate resin (A) can be suit- ably conbined with the

rubber -reinforced thernoplastic resin (B) to obtain the resin conposition
of the pres- ent invention. 15 A met hod for producing the
rubber-reinforced thernoplastic resin (B) used in the present invention is
descri bed below. In the present invention, the rubber-reinforced

thernopl astic resin (B) conprises a graft copolyner which is obtained by a
net hod conpris- 2%he vinylgcgpelymes §0ra foFpdals fi e arefite saPdiyaeri ny|
conpound graft-copol yneri zagble with the rybber polyner. Th .
rubber - r ei nf orced‘Q"PF%l"’ﬁEpl 4% Bhe pIESFePd) 1RYS i Fhe ﬁdﬁ’-b&ra'frteéd‘"vi nyl

oL YTen AT 1S BT e et B8 L) Sl o ST
th I nyl I f ' f I i th
OB ITEL ] A0 S5 SORE NTEEco B il |

present invention, ber-rein- ernmoplasticr
contain a ¥inyl pglyrer g ahgen o SFRIY &lne TgryRd Rype-
graft copolyner a I ncorporated into the graft copo-

lymer. In the.present invention, it is preferred that
at least 1 % by weight of the vinyl polymer present in
the rubber-~reinforced thermbplastic resin (B) is graft-
ed on the rubber polymer.

10 Examples of rubber polymers used in the present
invention include conjugated diene rubbers, such as
polybutadiene, pdlyisoprene, polychloroprene, a buta-
diene~styrene copolymer, a butadiene-acrylonitrile
copolymer; ethylene-propylene rubbers; and acrylic

15 rubbefs, such as an ethyl acrylate polymer and a butyl
acrylate polymer. Of these, preferred are polvbuta-
diene, a butadiene-styrene copolymer and a butadiene-
acrylonitrile copolymer, which are conjugated diene
rubbers. These rubber polymers can be used in combina-

20 tion.

The content of the rubber polymer in the rubber-
reinforced thermoplastic resin (B) is from S5 to 60 % by
weight, preferably frém 10 to 50 § by weight. When the
content of the rubber polymer in the rubber-reinforced

25 thermoplastic resin (B) is less than 5 % by weight, the



lymer. In the present invention, it is preferred that at |east 1 % by

wei ght of the vinyl polyner present in the rubber-reinforced thernoplastic
resin (B) is graft- ed on the rubber polyner. 10 Exanpl es of
rubber polynmers used in the present invention include conjugated diene
rubbers, such as pol ybut adi ene, pol yi soprene, polychl oroprene, a buta-

di ene-styrene copol yner, a butadi ene-acryl o®®trile copol yner;

et hyl ene- propyl ene rubbers; and acrylic 15 . rubbers, such as an et hyl

acrylate polyner _and a butyl acrylate pol r. O these, preferred.are
pol ybut a- di ene,pﬁggﬁ?ﬁ OOREEs - é‘ﬁ’eCE’SP&y oGP ad-.ﬂlg& Sych rubber-

cor Y on U111, COBRBRC ool ooy SLSSLEL 2" LR iy, ubber

pol yners can be nbina- e rubber

polymer in the r!Q‘Eﬁ%‘f ERIY Origxg:%gg:h?eb%g%m%?xg]et‘i r@@;% Bhtrad Hfi o 60 %

by weight, preferab rom ( n the cpntent_df the
rubber polymer ignbhe thabpRhtepit ¥ 8 Zbber JdiGmBIPlidSkine HeHPeAdB) IS

less than 5 % by weight, the 65 pol ycarbonate résin conposition _
containi g such gubbebroed Atherare1lReTReaIH ¢ B)eSis noe G&MAOBEXRNIYY t

weight, the polycarbonate resin composition containing
such rubber-reinforced thérmoplastic resin (B) has
disadvaﬁtages in that not only is molding melt fluidity
poor, but also a molded article produced therefrom has

10 poor luster.

With respect to the particle diameter of the
rubber polymer in the-rubber-reinfqrced thermoplastic
_resin (B), there is no particular limitation. The
preferred particle diameter of the rubber polyme;

15 . varies depending on the type of a vinyl polymer, which
constitutes the "sea" portion of the rubber-reinforced
thermoplastic resin (B) having a "sea/islands" struc-
ture. For exampie, when the rubber-reinforced thermo-
plastic resin (B) is an ABS resih, it is preferred that

20 the particle diameter of the rubber polymer is from
0.15 to 0.6 pm, more preferably from 0.2 to 0.5 pm,
still more preferably from 0.25 to 0.45 pm, as measured
before graft copolymerization of a vinyl compound.

Wheh the particle diameter of the rubber polymer is

25 . less than 0.15 pm, the polycarbonate resin compositidn



satisfactory inpact resistance. On the other hand, when the content of the
rubber polynmer in the rubber- 5 reinforced thernoplastic resin (B) is
nore than 60 % by wei ght, the pol ycarbonate resin conposition containing

such rubber-reinforced thernoplastic resin (B) has di sadvantages in that

not only is nolding nelt fluidity poor, but also a nolded article produced
t herefrom has 10 poor luster. Wth reéﬁ%ct to the particle dianeter of
t he rubbéer polyner in the rubber-reinforced thernDpIastic resin (B),-there

i ti | | i tion, . ti di f h bb
ol yrrer 15 GaPREL aERehi s SERE e r e ahbatt o ae itk s bne FiRrcn

constitutes the 15ea’ SRCLI 00cOhabhEcT UORELALELD’ SEORA- NGLARRI 881 ieLesin

(B) having a "sed ure exa

rubber el nf or ceflREEgDmnhos boyheSkAe Bbul8a2BoABB eskin bbmpSsr.

preferred that 2 artlc e di ane er poly

0.15t0 0.6 [err{fbnnpég QFQigéébhﬁtééénlﬁ £nhe 8- RoPkashitichBr fro-
preferably fromO0.25 to 0.45 pm as neasured before graft copol ynerization

of a viny conpogided WREréheoRahaEChEodi gIBEel of the rubber polymer is 25
| ess than 0. 15 pm the polycarbonate resin conposition
Examples of vinyl compounds graft-copolymerizable

with a rubber polymer particle used in the present
invention include aromatic vinyl compounds, such as
styrene, a-methylstyrene and para-methylstyrene; alkyl

10 (meth)acrylates, such as methyl methacrylate, methyl
acrylate, butyl acrylate and ethyl acrylate;
(meth)acrylic acids,.such as acrylic acid and methacry-
lic acid;'vinyl cyanide compounds, such as acryloni-
trile and methacrylonitrile; a, B-unsaturated carboxy-

15 lic acids, such as maleic anhydride; maleimide com-
pounds, such gs-N—phenYlmaleimide, N-methylmaleimide
ahd N-cyclohexylmaleimide; and glycidyl.group—contain—
ing compounds, such as glycidyl methacrylate. As the
vinyl compound graft-copblymerizable with a fubber

20 polymer particle, preferred are aromatic vinyl com-
pounds, alkyl (meth)acrylates, vinyl cyanide compounds
and maleimide compounds. More preferred are stfrene,
acrylonitrile, N-phenylmaleimide and butyl acrylate.

These vinyl compounds can be used individually or

25 - in combination.



66 cannot exhibit satisfactory inpact resistance. Fur- ther, when the
particle dianmeter of the rubber polynmer is nore than 0.6 [err]m the

pol ycarbonate resin conposi- tion has a di sadvantage in that a nol ded
article pro- 5. duced therefrom has poor gl oss. Exanples of vinyl
conpounds graft-copolynerizable with a rubber_ polyner particle used in the
present invention include aromatic vinyl corpounds, such as styrene,

a- met hyl styrene and par a- nethylstyrene al kyl 10 (meth)acryl ates, such

e TEL R LSBT AR B

(meth)acrylic aclds acr I'cracl

cyani de conpoundsy gQ 9ﬁb§§£¥L89hFoL&éhegﬁag gg%ge%&&' Qb&hikﬁ) 3n-

[err]- unsaturated Carboxy- as na el ¢ anhydri de;

mal ei mi de com poafgae gaggmé§s“b@h59¥ha%he'9&H91 NofBblinbge! eiEhdasand,

N-cycl ohexyl mal ei m gl'yci dyl group-contain- ing conpounds, such as

gl ycidyl methacrykgy8ends hhﬂe’tﬁhﬁﬂét?@%@uaﬂdgbaf:h - 8RBy Y BRYirenkl e pailih-a
rubber 20 pol yner particle, preferred are aromatic vinyl com pounds,

al kyl (netd)acryl gkesofvalkylcymnstHoacoppatads anghmakemgithglc mephands.
Mre preferred are styrene, acrylonitrile, N-phenylmaleimde and butyl
acryl ate. These venylateppoettiylcaorpdateedbutgilyvaduglbygeopndsethyl in
conbi nati on.
acrylate; polymers of (meth)acrylic acids, such as
acrylic acid and methacrylic acid; polymers of vinyl
'~ cyanide éompounds, éuch as acrylonitrile and methacry-
10 lonitrile; polymers_of a, PB-unsaturated carboxylic
acids, such as maleic anhydride; polymers of maleimide
compounds, such as N-phenylmaleimide, N-methylmaleimide
and N-cyclohexylmaleimide; polymers of glycidyl group-
containing compounds, such as glycidyl methacrylate;
15 and cbpolymers of the above-mentioned vinyl compounds.
Of these vinyl polymers, preferred are a polymer of an
aréméfic vinyl compound, a polymer of an alkyl
{meth)acrylate, a polymer of a vinyl cyanide compound,
a polymer of a maleimide compound, and a copolymer of
20 these vinyl compounds. More preferred are a polymer of
styrene, a polymer of acrylonitrile, a polymep of N-
phenylmaleimide, a polymer of butyl acrylate, and a
copolymer of these vinyl compounds.

The above-mentioned polymers and copolymers of

25 " vinyl compounds can be used individually or in combina-



67 Exanpl es of vinyl polyners which can be contained in the

rubber-rei nforced thernoplastic resin (B) in- clude polyners of aromatic

vi nyl conpounds, such as styrene, a-nethylstyrene and para-net hyl styrene;
polym:5 + ers of alkyl (meth)acrylates, such as nethyl netha- crylate,
met hyl acrylate, butyl acrylate and ethyl acrylate; polyners of
(neth)acrylic acids, such as acrylic acid af methacrylic acid; polyners of
vi nyl cyani de conpounds, such as acrylonitrile and methacry- 10

lonitrile; polyners of [err], [err]-unsaturated carboxylic acids, - such as
mal-ei ¢ anhydri de; lﬁﬁﬁyners of mal ei m de conpounds such as

N- phenyl mal eirm de, |_mal_ei cl ohex I oI nmers of
gl yci dyl group- cont alq‘ﬁ'ﬁ% &ﬁ?&ﬁrﬁ]g's q_rs}tfb g‘ffe ﬁ@on(g"f%lncﬁy? a% ey

and copol yners o qggg%

pol ymers, preferre%ﬁg%gQQ&%ﬁgyg 'ﬁﬂ% ép%wég%c Vi ny conpound a pé?yner
of an alkyl (nmet ‘%xvé%mgmrweéhé&fe %é"r{aﬂp%’f&@falcoiw%l&x

pol ymer of a mal e compoun and a copol ymer of t hese V|nyI
conpoundss Nbreﬂam@fv%rzr e B Al BY mitHdds ey ;ﬁrdmldiﬁij e

acrylonitrile, a polyner of N phenyl maleimde, a polyner of butyl
acrylate, and a rubber-reinforced thermoplastic resin (B), there can be

mentioned an emulsion graft polymerization comprising
grafting a vinyl compound on a rubber poiymer latex
produced by emulsion polymerization, and a two—stage

10 polymerization which comprises producing a reaction
mixture containing a graft copolymer produced by the
above-mentioned emulsion graft polymerization; consecu-
tively adding a vinyl compound to the reaction mixture;
and performing a further graft polymerization of the

15 vinyl compound by solution polymerization or suspension
polymerization. Eéch of such polymerization methods
can be conducted in any of a continuous manner, a
batchwise manner and a semi-batchwise manner. Further,
as a further example of methods for producing the

20 rubber—feinforced thermoplastic resin (B), there can be
mentioned a method in which: a high rubber content
graft copolymer is produced by anj of the above-men-
tioned polymerization methods; a diluent thermoplastic
resin is separately produced by bulk polymerization,

25 emulsion polymerization or suspension polymerization,



copol ynmer of these vinyl conpounds. The above-nentioned pol yners and

copol yners of 25 vi nyl conpounds can be used individually or in

conbi na- 68 tion. Wth respect to the nethod for producing the
rubber,-reinforced thernoplastic resin (B) used in the present invention,
there is no particular limtation. 5 However, as exanpl es of nethods
for producing the rubber-reinforced thernopb@stic resin (B), there can be
ment'i oned an emnul sion graft polymerization conprising grafting a vinyl
conpound on a rubber polyner |atex produced by enul sion oI merization, and
a two-stage 10 USl%Iayrﬁ.ﬁW gyt athi QAPRIGH RS S PD SFRAMNIBA

m xture contalnln t copol yner produce abov nentlone

enul sion graft p6l ﬁ%rﬁ’ac%r%‘?c‘ﬁ: qd %ﬁ%d:d‘} rﬁfbcﬁng’ o

t he reaction mxt er}&/d rform rﬁLai grrasftn plosl y:.@é&xé?éfa%é)f t he
7 at

15 _Vvinyl co S onor suspensi _
pol yrer aat on, mne?e‘he A e uetes 1 o
Further, gs a fudqRiim@mis & +BIdPAs{ ¥ndABBdPEddent of the

graft copolymef to a desired value.

However, in the present invention, as a method for
producing the rubber-reinforced thermoplastic resin
.(B), it is preferréd to employ an emulsion graft polym-

10 erization comprising obtaining a reaction mixture
containing a rubber polymer produced by emulsion polym-
erization and, theﬁ,.continuously adding a vinyl com-
pound to the reaction mixture contaihing the produced
rubber polYme:, together wifh an initiator, a molecular

15 weight modifier and the like, thefeby grafting the
vinyl compﬁund on the rubber polymer.

With respect to the pH value of the reaction
system for the graft copolymerization, there is no
partidular limitation. However, from the viewpoint of

20 facilitating the graft copolymerization, it is pre-
ferred that the pH of the reaction system for the graft
copolymerization falls within the neutral range, i.e.,
in the range of from 7 to 9.

When emulsion graft polymerization is employed for

25 producing the rubber-reinforced thermoplastic resin



20 rubber-reinforced thernoplastic resin (B), there can be nentioned a
met hod in which: a high rubber content graft copolyner is produced by any
of the above-nen- tioned polynerization nethods; a diluent thernoplastic
resin.is separately produced by bul k polynerization, 25 enul si on

pol ymeri zati on or suspension polynerization7 69 using a raw nateri al
conprised mainly of the sane vinyl conpound %s that grafted on the rubber
pol ymer; and the obtained diluent thernoplastic resinis incorporated into

t he above-nentiopgq hithgupgéﬁeQQQhe%E gsaf b §ad1cal§gpg %ri%a%&

adj ust the rubber cbnieni o raft copol yner t val ue.

However, in the QﬁﬁigﬂklbﬁVﬁgbhﬁﬁ aaaoﬁbﬁétbaﬁdfgh Qh@dﬁﬁu%%uhgethereof
r ubber - r ei nf or ced t hernopl astic rfesin (B), is preferred to enpl oy an

enul sion graft peoh@geihBfter refez»abaor&ocembw ag Obbakfieddzableaction
m xture containing a rubber polynmer produced by enul sion polym erization

and, then, contismalsi¥iaddiyng Fhe pylynenrizabledenolsidEieeapbeferabitur e
Containing t he produced rubber polyner, together with an initiator, a
nmol ecul ar5 15 usedi ght thedpfreerndndnveatipke ist bedebyegdr £iromngmong vi ny|
conpound on the rubber polyner.
compounds satisfying the following requirements: having
both a hydrophilic group and a hydrophobic group in the
molecule thereof; having the ability to lower a gas-
liguid interfacial tension, a ligquid-liquid interfacial
10 tension and a solid-liquid interfacial tension; having
at least one double bond in the molecule thereof; and
being radically copolymeriiable with a conjugated diene
rubber, an aromatic vinyl compound, a vinyl cyanide
compound and/or a (meth)acrylio ester. The hydrophilic
15 group contained in the polymerizable emulsifier usoble
in the present invention may be anionic, nonionic or
cationic. However, it is preforred that the hydrophi-
lic group of the polymerizable emulsifier is anionic.
It is more preferred that tﬁe polymerizable emulsifier
20 has both a nonionic hydrophilic group énd an anionic
hydrophilic group.
In the emulsion graft polymerization; use may be
made of a non-polymerizable emulsifier together with a

polymerizable emulsifier. When a non-polymerizable

25 emulsifier is used in the emulsion graft polymeriza-



Wth respect to the pH value of the reaction systemfor the graft

" copolynerization, there is no particular limtation. However, fromthe

vi ewpoi nt of 20 facilitating the graft copolynerization, it is pre-
ferred- that the pH of the reaction systemfor the graft copol ynerization
falls within the neutral range, i.e., in the_range of from7 to 9. Wen
enul sion graft polynerization is enployed fdit 25 produci ng the
rubber-rei nforced thernoplastic resin 70 (B), it is preferred to use-a
radi cal 'y polynerizable enulsifjer having.a double bond in.the nolecul e
thereof (herei naf &P ef3F r ?#?% %T?&Wé §§ tﬁ%l93%r?3§%?%r%ﬁ%P§?f?ﬂfo? The
pol yneri zabl e e [fi r I . i | n nis
sel ected from a%%é%o%%%n s%@%i%’?‘?ﬁf? h%l%gh %ﬁ'g'geif)%%%??é%e%{g Hﬁ%w ng

both a hydrophi | iy 06,040R0M Zabtyelr LE18F WPed N R NEnd LGS 1 BR" 62"

having the ability to I ower a gas- liquid interfacial tension,

liquid-Tiquid intgid asisbed bolymet eeb@Id b 8 $&L+8-by Wik fghbt 85 fekal
tensi on; having at | east one double bond in the nol ecul’e thereof; and being

radi cal | y scopol ynmsliaatte vo t106 sonisi06y e I8 cof UBRET coRfugs e8at dcenény|
conpound, - a vi nyl cyani de

rubber contained in the rubber-reinforced thermoplastic
resin (B). When the above-mentioned total amount of
the non-polymerizable emulsifiers is more than 4 parts
by weight, relative to 100 parts by weight of the

10 conjugated diene rubber contained in the rubber-rein-
forced thermoplastic resin (B), prdblems are likely to
arise such that the impact resistance and stiffness of
the polycarbonate résin composition are low, that, when
the polycarbonate resin éomposition_is subjected to

15 molding at high teméeratures, an obtained molded arti-
cle has less luster, énd that, when subjected to mold-
ing,lthe polycarbonate resin composition causes mold
deposit and suffers discoloration. The term "non-
polymerizable emulsifier" used in the present invention

20 means an ordinary emulsifier which is generally used in
emulsion polymerization. Examples of such emulsifiers
include anionic emulsifiers, such as rosinate, a higher.
fatty acid salt, an alkylsulfate salt, an alkylbenzen-'

sulfonic acid salt, an alkyldiphenyletherdisulfonic

25 acid salt, é polyoxyethylene alkylphenylethersulfuric



conpound and/or a (neth)acrylic ester.
contained in the polynerizable enulsifier

may be ani onic, nonionic or

The hydrophilic 15
usabl e in the present
cationic. However, it is preferred that the

gro

hydrophi - lic group of the polynerizable emulsifier is anionic. It

preferred that the pol ynerizable enulsifier 20
hydr ophilic group and an ani oni ¢ hydrophili c783roup.

up

i nvention

is nore

has both a nonionic
In the enul sion graft

pol ymeri zati on, use nay be nade of a non-polynerizable emulsifier together

with a polynerizable enulsifier.

emul sifier is use@cid sedtemndisigldrtlss

Wien a non-pol ynerizable 25
ciqic acAd tSat,

anmount of the-non-polynerizable emulsi- fier used in the enulsion

Ideriietm| es"éﬁhlasﬁ 3 SOLYQRY ST RIRNSG

s, St ﬁteaﬁq}?e‘b‘ln

pol yneri zati on an&OPﬁeﬁﬂﬁwﬁﬂH
of the rubber shoul
to 100 parts by V\é’z&hﬁ Tofthé

rubber-rei nforced ther | as

L

anount of the non-pol yiériZza

(El.er esI:f:n q(o%. merlz%bltee %ﬁ

m)re

I Qne

ﬁs?%

ta3nd t ot al

raft

tion
relative
t he

%totm

relative tg 100 py 'i)tlgre%e‘ﬁa'lghtthq ;}x}eese]nQ: lnverxcﬁerJgE\:trFé}éj'c?e{W ﬂé’tﬁ@{—

contained In the rub

r-retn-

tioned emulsifiers respectively represented by formulae

(6) to (9),

(27),

(30) and (32) shown below.

However,

the polymerizable emulsifiers usable in the present’

invention are not limited to those emulsifiers.

10 As mentioned above, examples of polymerizable

emulsifiers include emulsifiers represented by the

following formula (6):

X6
RS
15 . \\ (A@C»m—iﬁ
R\l
RE”
wherein: _
x6 represents a (meth)allyl group, a
20 (meth)acryloyl group or a l—propenyl_group;

¥b represents a hydrogen atom, a sulfate

ester salt-forming group represented by

-g04M8

wherein M6 represents a hydrogen atom,

25 an alkali metal, an alkaline earth

(6)



forced thernoplastic resin (B), problens are likely to arise such that the
i npact resistance and stiffness of the polycarbonate resin conposition are
| ow, that, when the pol ycarbonate resin conposition is subjected to 15
nmol di ng,-at hi gh tenperatures, an obtained nolded arti- cle has |ess luster,
and that, when subjected to nold- ing, the pol ycarbonate resin conposition
causes nol d deposit and suffers discol orati o3 The term "non- pol ynerizabl e
emul sifier" used in the present invention 20 means an ordi nary

emul sifier which is generally used in enul sion ynerization, Exanples of
such enul sifiers include anl@ﬁﬁilen%?s?mm%ﬁéum gﬁﬂu%s°¥o§|%hf%4 9Yni gher
fatty acid salt, an al kyl sul te s an al kyl benzen- sulfonic acid salt,
an aIkyldlphenyletherdlsulfo Yl ABRPR-SA ITO%Ppol yoxyet hyl ene

al kyl phenyl et hersul furi¢ d sal f uc0|n|c aci d
salt, and nonionic emul%3iFT ?%xys ha%s a ng r%§g% +§%é § - lether and
a polyoxyethylene alkylggﬁ % der. As exanpl es of polynerlzable

enul sifiers prefer- 5 y used in the present invention, there can be

men- tioned enul sifiers respggdiyehYmb epesseniResby hparubes g@gmto (9),
(27), (30) and (32) shown bel ow. However,

an alkali metal, an alkaline earth
metal, an ammonium group or a C;-C, hy-
droxyalkyl ammonium group,

or a phosphoric monocester salt-forming group

10 represented by the following formula (6'):
O
I | -
—P—OM¥ (6")
OoMS¢'
15

wherein each_MG' indepéndently repre-
sents a hydrogen atom, an alkali metal,
. alkaline earth metal, an ammonium group
or a C;1-Cy hydroxyalkyl ammonium group;
20 | RO’ répreSents a.Cl-Clg alkyl group, an
alkenyl group or an aralkyl group:;
| rO'' represents a hydfogen atom, a C;-C;g
alkyl group, an alkenyl group or an aralkyl
group;

25 . Rs"' represents a hydrogen afom or a prope-



t he polynerizable enmulsifiers usable in the present invention are not
limted to those enulsifiers. 10 As nentioned above, exanpl es of
pol ynmeri zabl e emul sifiers include emulsifiers represented by the foll ow ng
formula (6)! [err] 15 wherein: X[ err] represents a (neth)allyl group, a 20
(meth)acryl oyl group or a 1-propenyl group; Y[err] represents a hydrogen
atom a sulfate ester salt-formng group repfesented by -SJerr]Merr]
wherein Merr] represents a hydrogen atom 25 an al kat i
nmetal, an al kaline earth 73 netal, an amoniumgroup or a Cerr]-Cerr]
hy- droxyal kyl ammoni uR¥dr §GB%P4 carboxylic acid salt represented by

- CH cooM 5 wher ein. \ .
atom . an al kali metal , AnTRPESPPRE AR HARAPAILS chrol e EUReOGHe &

Cerr]-Cerr] hy- C,-C4 alkylene group; and

m represents an integer of from 1 to 200.

Specific examples of polymerizable emulsifiers
represented by formula (6) above include emulsifiers
respectively represented by the following formulae (10)
to (13): o

10 -
CH=CH-CHs

CsHus (CHzCH20)a-SO3M1© (10)

15 wherein M10 represents an alkali metal, an
alkaline earth metal, an ammonium group or a
C1-C4 hydroxyalkyl ammonium group, and n

represents an integer of from 1 to 100;

20 CH=CH-CH3

' (1)
CoHug O(CH2CH20)x-CH2COOM!

wherein M1l represents an alkali metal or an

25 alkaline earth metal, and n represents an



dr oxyal kyl anmoni um group, or a phosphoric nonoester salt-formng group 10
represented by the following formula (6'): [err] 15 wherein each Merr]

i ndependently repre- sents a hydrogen atom an alkali netal, alkaline earth
metal » an-anmmonium group or a (Jerr]-(err] -hydroxyal kyl amroni um group; 20
Rlerr] represents a (Jerr]-Cerr] alkyl group, an al kenyl group or an
aral kyl group; Rerr] represents a hydrog atom a (err]-Cerr] alkyl
group, an al kenyl group or an aral kyl group; 25 Rl err] -

represents a hydrogen, e- yl group; A6 represents an
unsubstituted or substllgtt% gg_r er&;r%?'cfleftrc’] 71gt)IO'I;’lyl ene group; and mrepresents
an integer of from1l to 200. 5 Specific exanples of polynerizable

enul sifiers represented by fornula (6) abOVé\Hi_néi_iu_Q&I_fanul sifiers

. (12)
CoH1g O(CH2CH20)n—-H

wherein n represents an integer of from 10 to

200; and

10 CH=CHz

S (13)
CoHi O(CH2CH20)n-SO3M13

M13 represents an alkali metal, an

wherein
-15 alkaline earth metal, an ammonium group or a
C1-C4 hydroxyalkyl ammonium group, and n

réprésents an integer of from 1 to 100.

As mentioned above, as further examples of polym-
20 erizable emulsifiers preferably uéed in the present
;nvention, there can be mentioned (meth)allylglycery-
lether derivatives and (meth)acrylglycerylester deriva-

tives both represented by the following formula (7):

25



respectively represented by the following fornmulae (10) to (13): 10 [err]
15 wherein Merr] represents an alkali netal, an al kaline earth
metal, an anmonium group or a Cerr]-Cerr] hydroxyal kyl amoni um group,
and n.represents an integer of from1l to 100; 20 .

[err] wherein Merr] represents an alkali netal or an 25

al kaline earth netal, and n represents an 7675 integer of from1 to 100;
[err] 5 wherein n represents an integer of from10 to 200; and 10 -

[err] wherein Merr] repreSeBs-3n al kali netal, @H20SX7 . nghlsal i ne
earth netal, an amonium gfoup or a Cferr]-C[err]| hydroxyal kyl a I‘'um

group, and n- represents ancﬁaﬁgﬁj)mo_fyjrom 1to0 O@éstranrltz'.pned above, as

fufther exanpl es of polym

CH20(A70)-Z7  CH20(A7O)-Y7
wherein:
5 X7 represents a (meth)allyl group or a

(meth)acryloyl group:;
v/ represents a hydrogen atom, a sulfate
ester salt-forming group represented by
~sogM’ |
10 wherein M7 represents a hydrogen atom,
an alkali metal, an alkaline earth
metal, an ammonium group or a C1-C4 hy-
droxyalkyl ammonium group,
a carboxylic acid salt represented by
15 ~CH,cooM” '
whérein M7’ represents a hydrogen -atom,
an alkali metal or an alkaline earth
metal, | |
a phosphoric monoester salt-forming group
20 represented by formula (6') above, or a group

represented by the following formula (6''):

. 0 0
[ i . ' I .
L —C—C —C—CH—SOM®
(l)Hz M&'0—C—CH MG”O;-C—CHz

(8'")

or

' . o |
25 S0ame” 0 SoaMe” 0



20 erizable enulsifiers preferably used in the present invention,

there can be nentioned (neth)allylglycery- |ether derivatives and
(meth)acryl glyceryl ester deriva- tives both represented by the foll ow ng

formuka (7): 25 76 CHerr]O X err]

(7)

CI—|O(,|A[er_r]O)[err]-Z[err] |
CHerr]OQAerr]OJferr]-Zerr]

| Alerr]Oferr]-Y[err]
CHY |

CHerr]O Xerr]

or

CHerr]OQA err]OJferr]-Y[err] wherein:

X[err] represents a (nmeth)allyl group or a (neth)acryloyl group; Y[err]

represents a hydrogen atom a sulfate ester salt-form ng group represented
wherein Merr] represents a hydrogen
atom an alkali netal, an alkaline eart’h netal, an amoni um group or a

by -SOerr]Merr] 10

Cerr]-Cerr] hy- droxyal kyl amoni um group,. a carboxylic acid salt

represented by 15

10

15

20

25

-CH err] COOM err]

wherein mM0'' represents a hydrogen atom,
an alkali metal, an alkaline earth
metal, an ammonium group, a C;-C4 hy-
droxyalkyl ammonium group or a Cg-Cazg-
alkyl group which optionally has a Cy-Cy4
alkylene oxide unit; and MG"' repre-
sents a hydrogen atom, an alkali metal,
an alkaline earth metal, an ammonium
group, oOr é C1-Cy4 hydrbxyalkyl ammonium
group:;

77 represents an unsubstituted or substituted

Cg-C3zg alkyl group, an unsubstituted or

substituted alkenyl group, an unsubstituted

or substituted alkylaryl group, an unsubsti-

tuted or suﬁstituted aralkylaryl Qroup, or an

unsubstituted or substituted acyl group:

A7 represents an unsubstituted or substituted

C,-C4 alkylene group:;

m represents an integer of from 0 to 100; and

n represents an integér of from O to SO.

5



wherein Merr] represents a hydrogen atom an alkali nmetal or an al kaline
earth netal, a phosphoric nonoester salt-form ng group 20 _
represented by formula (6') above, or a group represented by the foll ow ng
formula (6""): [err] 25 - 77 5 wherein Merr] represents a hydrogen
atom an alkali netal, an alkaline earth netal, an ammoni um group, a
Cerr]-Cerr] hy- droxyal kyl ammoni um gr oup o a Clerr]-Clerr] 10

al kyl group which optionally has a CJerr]-Cerr] al kyl ene oxide unit;-and
Merr] repre- sents a hydrogen atom an alkali netal, an alkaline earth
metal, an ammonium-group, or a CJerr]-Cferr] hydroxyal kyl anmmoni um 15
group; Z[err] represents an unsubstituted or substituted Clerr]-Clerr]

al kyl group, an unsubsgkbLitbedsObeS BBk i ednakamih s4¥94ks Fopresented

unsubsti tut ed
by formula (7) above include emulsifiers respectively

represented by the following formulae (14) to (20):

5
CH20-CH2CH=CHz
CHO(CH2CH20)mM14 (14)
CH20-Z14
10
wherein M14 represents a hydrogen atom or a
sulfate ester salt-forming grodp represented
by -SOgMl4’
wherein m14' represents an alkali metal,
an alkaline earth metal, an ammonium
o group or a C;-C, hydroxyalkyl ammonium
group;
z14 represents a Cg-Cgp alkyl group or an
alkylaryl group; and m representé an integer
of from 0 to 100, |
20

ClinO—CHzCH=CHz
(IZHO (CH2CH20)mCH2CO0OM15 (15)
CH20-Z15

25



or substituted al kylaryl group, an unsubsti- 20 tuted or
substituted aral kyl aryl group, or an unsubstituted or substituted acyl
group; Alerr] represents an unsubstituted or substituted Clerr]-Cerr]

al kyl ene grooup; mrepresents an integer of fromO to 100; and 25

n represents an integer of fromO to 50. 78 Exanpl es of polynerizable
emul sifiers represented by fornmula (7) abov&Sinclude enulsifiers
respectively represented by the following fornulae (14) to (20): 5
CHerr]O-CH err]CH=CHerr] | CHQ(CH err]CHerr]OnMerr] '

(14) | CH[err]OZ[err] 10 whereja %%grr resen drogen atom or a
sul fate ester salt-forfReEetR Mp r ’é%%‘?’ﬁ%% g@ﬁ’rr%ﬁf% r$* whBrei n
er ) Tepresent s an SL4S] L J Bl oBR 418 SELDLIRLE 41, ETTON am

alkyl group or an alkylaryl group; and m

represents an integer of from O to 100,

5
CIJHzO—CHzCH=CHz
CHOH . | (16) -
CH20-Y16
10 6
- wherein vl represents the following formula
(16'):
] I
—C—CH: —C—CH—S0aM18”
or _ (16')
15 _ Mlﬁ’—ﬁf?H M®0—C—CHz
O SOsM1&”
 wherein Mls' represents a Cg-C3g alkyl
group which optionally has a Cy-Cy |
alkylene oxide unit; and m16'' repre-~
20
sents an alkali metal, an alkaline earth
metal, an ammonium group or a C;-Cy4
hydroxyalkyl ammonium group,
i
25 HaC 0 0—C—RY 0

I
CHz—‘E—C-—O—CHz —éH——CHz —0—C—CH2CH2S0aM17  (17)



15 group or a (Jerr]-(err] hydroxyal kyl anmmoni um group; Z[err] represents
a (Jerr]-Cerr] alkyl group or an al kylaryl group; and mrepresents an
integer of fromO to 100, 20 CHerr]OCH err]CH=CH err] |

CHO CH err]'CH err] O nCH err] COOM err ] (15)
CHerr]OZerr] 25 79 wherein Merr] represents an alkali netal or an
al kaline earth netal; Zerr] represents a (err]-Cerr] alkyl group or an
al kyl aryl group; and mrepresents an integer of fromO to 100, 5 -

CH[err]C}CH[err]CH:C}{ﬁﬁé}eincﬁfr{represents an unsubstituted ofi®) |
substituted Cy-Cgyg alkyl group; and M17
represents an aikali metal, an alkaline earth
metal, an ammonium group or a C,-C4 hydrox-

5 yalkyl ammonium group,

Ci2H25s(0OCH2CH2)hs— OCHzcl:HCHzOCHzCH= CHz

10 '
| e
CoHig OCH:CHCH:0C-C=CH: ..
| (19), and
' O(CH2CH20)30S0aNH4
15
1
CigHas(OCH2CHz)20 — OCH2CHCH20C —C=CH: (20)
O(CH:2CH20)a0S0sNH

20 ) Among the polymerizable emulsifiéré represe;ted by

formula (7) above, those having preferred structures
are the polymerizable emulsifiers represented by formu-
lae (14) and (16) above. More preferred examples of
the pdlymerizable emulsifiers represented by formula

25 (16) above include emulsifiers represented by the



CHerr]O Y[err] 10 wherein Y[err] represents the followng fornula (16'):
[err] 15 wherein Merr] represents a C8-C30 al kyl group which optionally
has a CJerr]-Cerr] alkylene oxide unit; and Merr] repre- 20 sents an

al kali, metal, an alkaline earth netal, an amoniumgroup or a Cerr]-Cerr]
hydr oxyal kyl amroni um group, [err] 25 80 wherein R err] represents an
unsubstituted or substituted (Jerr]-Cerr] §I1kyl group; and Merr]
represents an alkali nmetal, an alkaline earth netal, an anmonium group or a

Qerr]-derr] hydfro%.)a:ov?ing formulaé/aé MJ aanrgmptiffn gr oUp, [err] 10

0 0
. i
CmHssOCCHzCHCOCHzClIHCHzO—CHzCH=CHz (40), and

SOaNa OH

0 o)
: i i
: C1szsOCCH2(I3HCOCH2(IIHCHzO—CHzCH=CHz
10 . SO:Na OH

(41)

As mentioned above, as still further examples of
polymerizable emulsifiers preferably used in the pres-
15 ent invention, there can be mentioned succinic acid

derivatives represented by the following formula (8):

O
| |] |
B&—Hcll O(A%0)m-X8 Hz(f—CO(A"O)m—X8 (8)

. HiC—(O(A%0)s-B? °F B—HC—CO(A%0):-BY
20 0 | | 0

wherein:
x8 represents a (meth)allyl group or a
(meth)acryloyl group;

25 each of B3 énd B8' represents the following



[err] 15 [err] 20 Anmong the polymerizable emul sifiers represented
by formula (7) above, those having preferred structures are the

pol ynmeri zabl e emul sifiers represented by fornu- |lae (14) and (16) above.
More preferred exanples of the polynerizable enulsifiers represented by

formul a 25

(16) above include enmulsifiers represented by the 81

follow ng fornulae (40) and (41): [err] 5|§%r] (41) 10 As nentioned above,
as still further exanples of polynerizable emulsifiers preferably used in

the pres-

ent _invenggon, fHere can bggnentioned. sucgi ni c_acid
derivatives represent%ﬁoﬁﬁn%he°¥o%loﬂﬁﬁﬁe?Br |59F§??3P§Frﬁ 28%whter ei n:

10

15

-20

25.

sulfate ester salt-forming group represented
by -SOgM®
wherein M8 représents a hydrogen atom,
an alkali metal, an alkaline earth
metal, an ammonium group or a C;-C4 hy-
droxyalkyl ammonium group, and
Z8 represents a Cg-Cjzq alkyl group or an
alkenYl group, provided that B8 and B8’ are
different from each other;
AB_represents an unsubstituted or substituted
C,-C4 alkylene group; and
each of m and n independently represents an

integer of from O to 50.

Specific examples of emulsifiers represented by
formula (8) above include emulsifiers respectively

represented by the following formulae (21) to (24):

0
I
NaOaS—CfHCO-—CHzCH=CHz

CHzCHZO-Clezs (21),



Xerr] represents a (neth)allyl group or a (meth)acryl oyl group; 25

each of B[err] and B[err] represents the foll ow ng 82 group Y[err] or
Z[err] wherein Y[err] represents Merr] or a sulfate ester salt-formng
group represented by -SOerr]Merr} wherein Merr] represents a hydrogen
atom 5 an alkali netal, an _alkaline earth nmetal, an :
anmmoni um group or a CJerr]-Clerr] hy- droxy§|3kyl ammoni um group, and Z[err]
represents a CJerr]-Clerr] al kyl group or an al kenyl group, provided-that
Bl[err] and B[err] are 10 different from each other; rr]
represents an unsubstituted or substitutedsClerr]- Cbe & al kyl eﬁe f oup;
and each of mand n independently represen s an intggef of fromO to 50. 15

Speci fic exanpl es of o2 50y ¢ L EBOMRCIROTL 8=(GH2 above i ncl ude
enul sifiers respectlve represent b he foll'owing fornulae (21) to
(24): 20 [e -—C":ONa
| o
5 .
_ 0 O CHs
| ] . | é
C1aHz27CH=CH—CHz—CH—CO—(CH2CH20)6—C—C=CHz
CHz—(li‘IONa (23), and
0
10
@ (24)
C13HZ7CH—CH—CH2—('JH-CO-(CHzCHzO)s—CHz—CH—CHz
' | CHzf?lJONa
0
15

As mentioned above, as still further ekampies of
polymerizable emulsifiers preferably used in the pres-
ent invention, there can be mentioned emulsifiers
represented by the foilowing formula (9):

20

R9 | 9 .
X —0(A%0)u ——}? >—CH2 —{3@0@@0)n —?
( )(Rg')p (RQ’)P (9) .

25



25 83 (22), [err] 5 [err] 10 [err] (24) 15 As nentioned above, as stil
further exanples of polynerizable enulsifiers preferably used in the pres-
‘ent invention, there can be nentioned enulsifiers represented by the
following frormula (9): 20 [err] 25 84 wherein: Xerr] represents a
(nmeth)allyl group or a 84 :

wherein:
x9 represents a (meth)allyl group or a
(meth)acryloyl group;
Yg_represents a hydrogen atom, a sulfate
5 ester salt-forming group represented by
-s0ogM? |
wherein M2 represents a hydrogen atom,
‘an alkali'metal, an alkalihe eaféh
metal, an ammonium group or a C;-C4 hyd-
10 _ roxyalkyl ammonium group,
or a carboxylic acid salt represented by —CHZCOOM9
wherein M9 represents a hydrogen atom,
an alkali metal, an alkaline earth
metal, an ammonium group or a C;-C4 hy-
15 : droxyalkyl ammonium group:; |
each R independently represents a hydrogen
" atom br a C;1-Cyg alkyl group;
each R independentlj represents a Cl—Czs
alkyl group, a benéyl group or.a styryl
20 group;
p represents an integer of from O to 2;
a% represents an unsubstituted or substituted
Cy-Cy4 alkylene group:; and
each of m and n independently represents an

25 integer of from O to 50.



(rmeth)acryl oyl group; Y[err] represents a hydrogen atom a sulfate 5
ester salt-formng group represented by -SOerr]Merr] wherein Merr]
represents a hydrogen atom an alkali netal, an alkaline earth netal, an
anmoni um greup or a Cferr]-Cferr] hyd- 10 roxyal kyl

anmoni um group, or a carboxylic acid salt represent ed by -CH err] COOM err|]
wherein Merr] represents a hydrogen atom aBSal kali netal, an alkallne
earth nmetal, an annonlun1group or a (err]-Cerr] hy- 15

g;ogygl[ (I;)r/lr]ag[*rgplrijma?rkou e%ch R9 |nde%endentlﬁ gﬁr este#n%t;;s]Fee%?% 901 en atom
| k I :

o represents an | ozdEbr F) R St it S F Ry e‘r%lef%&"iif

Substituted &2 b AR WPl SRS lo BaBTRd CAPFERR (26)

represents an 25 eger

5
_ R2S5 25 ' CHs
M25803f—0(A25)0m-5'®—CH2 < (A250)m—g—é—CHz (25)
R? '
wherein M25 represents a hydrogen atom or an
10 . alkali metal; A25, R25 and R25' are respec-

tively the same as Ag, R? and R®' of formula
(9) above; and m represents an integer of

from 1 to 200, and

CHs

15 R26 :
MZGOOCHZC—'—O(AZGO)ni{;@—CHz‘-@§0(A250)m—g—é—CHz( )
(26)

wherein M2° represents a hydrogen atom or an
20 alkali metal; A28, R26 and R2®' are respec-
tively the same aslAg; R9 and Rg' of formula
(9) above; end m represente an integer of
frem 1 to 200.
Preferred examples of the polymerizable emulsifiers

25 represented by formula (9) above include emulsifiers



85 Specific exanples of enulsifiers represented by fornula (9) above

i ncl ude enul sifiers respectively represented by the follow ng formnmul ae (25)
and (26): 5 [err] wherein Merr] represents a hydrogen atomor an 10

al kali* metdl; Alerr], Rerr] and Rerr] are respec- tively the sane as
Alerr] , R[err] and R[err] of formula (9) above and mrepresents an

i nteger of from1 to 200, and 15 [err] wherein M26
represents a hydrogen atomor an 20 al kali metal; Alerr], Rerr]
and Rlerr] are | t|v he as A er err] of
formula (9) abov&® r%ger[ﬁ ng?)g\s/ ?\’I f?fﬁ'ie E#%a%n(éé)o%oﬂ%ef erred
exanpl es of the polynerizable enulsifiers 25 represented by fornula
(9) above include ermulsifiers 86 represented by the follow ng formnul ae
(36) to (39): [err] [err]
C’H"O‘OCPM';HCPEOCH:CH:C}E (36),
5 O(CH2CH20)10S03NHq4 '
C1zH25—OCH2(|ZHCHzOCH2CH=CHZ (37),
O(CH2CH20)10S03NHj4
10 |
C9H19‘©_0CH2CI:HCH20CH2CH=CH2 : (38), and
O(CH2CH20)10CH2COONa
15 : _
CsH19-©—OCH2(|IHCHzOCHzCH=CHz (39)
| O(CHzCH20)z0H
20

As mentioned above, as still further exémples of
polymerizable emulsifiers preferably used in the ;Sresé
ent invention, there can be mentibned (meth)allylether
derivatives and (meth)aérylic ester derivatives both

25 represented by the following formula (27):



10 [err] 15 [err] 20 As nentioned above, as still further exanples of
pol yneri zable emul sifiers preferably used in the pres- ent invention, there
can be nentioned (neth)allylether derivatives and (nmeth)acrylic ester

derivatives both 25

represented by the followng formula (27):

CHerr]-OAlerr]Oferr]-Xerr] Z[err]
| CHO(Alerr]Oferr]-Y[err] or @?I[err] O(A[err]O)[Earr]]
(27) | err

CHOQ(Alerr]O[err]-Yerr] wherein: Xerr] represents a (neth)allyl
a (neth)acryloyl group; 10 Y[err] represents a hydrogen atom a
nmet hyl group, a sulfate ester salt-form ng group represented by
-Sgerr]Merr] wherei rCH@'e@@‘} Npr&ents a hydr n atom

10

15 .

20

25

CH-0(AZ7Q)e-Y?7 or CHz~O(A27Q)n~X27
v/ | CH-O(AZ70)a-Y 2
wherein:

x27 represents a (meth)allyl group or a
(meth)acryloyl group;
Y27 represents a hydrogen atom, a methyl
group, a sulfate este; salt-forming group
represented by —803M27
wherein M27 represents a hydrogen atom,
an alkali metal, an alkaline earth
metal, an ammonium group or a Cl-c4 hy-
droxyalkyl ammonium group,
a carboxylic acid salt represented by
-cH,coom27.
wherein M27 represents a hydrogen atom,
an alkali metal and an alkaline earth
metal, an ammonium group or a C1-C4 hy-
droxyalkyl ammonium group,
or a phosphoric monoester salt-forming group
represented by formula (6') above;

727 represents a Cg-C3n alkyl group:;

87

X[err]

group or

(27)



an alkali nmetal , an al kaline earth 15 metal , an ammoni um
group or a (Jerr]-Cerr] hy- droxyal kyl anmmoni um group, a carboxylic acid
salt represented by -CH err]COOMerr] wherein Merr] represents a hydrogen
atom .20 - an al kali netal and an alkaline earth netal, an
ammonium group or a Cerr]-(err] hy- droxyal kyl amoni um group, or a
phosphoric nonoester salt-form ng group rep¥@sented by fornula (6') above;
25 Z[ err] represents a CJerr]-Cerr] al kyl group; 88 - Alerr]
represents an unsubstibgted or substitut- ed (Jerr -C[errsg] al kyl ene group;
m represents an integdr of SPTEHEHR tSo 8% UngyP :'T':é’ﬂ;e@sé’rﬁ ubstifWger ~of
from0O to 50: 5 Sg:ecif'clexarrpl es of emulsifiers represented by
formula (27) above i n8Aufe ~EuuPFLERS 9ZOW®Cti vel y represented by the
{gllfmnng forml ae (Zﬁ)r%B%eQ%%ké %rghtg%e%Sof from 0 to 20; and
n represents an integer of from 0 to 50.
5 Specific'examples of emulsifiers represented by
formula (27) above.include emulsifiers respectiVelY

i:epresented by the following formulae (28) and (29):

O CHs
CHz—-0C—-C=CHz
Cﬂizs—éH—-O(CHzCHzO)zoSOsNHl.

10

(28), and

1s CHz—OCHz—CH=CHz | (29)

cmﬁg-clzﬁ—d(cmcmomn

As mentioned above, as still further examples of
20 polymerizable emulsifiers preferably used in the pres-
ent invention, there can be mentioned diol compounds

representéd by the following formula (30):

O R3O 0 R3¢0
oy oy
(l)(A3°O)mC-—CH_ —OM30 CI)(ASOO)mC—‘CH C—C—OMX.
5 : _ '
2 Ifso | or II{SO _ (30)
0(A30Q)H . O(A3°0)nC—CH=?—ﬁ—OM3°

- R¥Q



As nentioned above, as still further exanples of 20 pol yneri zabl e

emul sifiers preferably used in the pres- ent invention, there can be

menti oned di ol conmpounds represented by the following fornmula (30): [err]
25 89 wherein Alerr] represents a CJerr]-Clerr] al kylene group; Rerr]
represents a CJerr]-Cerr] hydrocarbon 5 group; R err]
represents a hydrogen atomor a nethyl grou®® each of mand n independently
represents an integer of fromO to 100, provided that the sumof mand n is
in the range of fromO to 100; and Merr] represents a 10

hydrogen atom an alkali netal, an alkaline earth nmetal, an ammoni um group
or a (Jerr]-Cerr] hydroxyal kyl amoni um group. Specific exanples of diol
conpounds represented by forrmula (30) above include conpounds represented

by the 15 foHOWiw. géqﬁnﬂgn(égﬁfeéég{é éB&%-gg alkylene

r30

group:; represents a Cg-C,,y hydrocarbon

5 _ group; r30' represents a hydrogeh atom or a
methyl group; each of m and n independenfly_
represents an integer of from 0 to 100,
provided that the sum of m and n is in the
range of_from 0 to 100; and m30 represents a

10 hydrogen atom, an alkali metal, an alkaline
earth mefal, an ammonium group or a C;-C4
hydroxyalkyl ammonium group.
Spgcific examples of diol compounds represented by

formula (30) above include compounds represented by the

15 following formula (31):

0 HC 0
O(CHzCHzO)m—g) —CH=é—él:—0M31
#mHm (31)
20 O(CHz2CH20)10H

wherein M31 is the same as M30 of formula
(30) above.
As mentioned above, as still further examples of

25 polymerizable emulsifiers preferably used in the pres-



~wherein Merr] is the sanme as Merr] of formula (30) above. As nentioned
above, as still further exanples of 25 pol yneri zabl e emul sifiers

preferably used in the pres- 90 ent invention, there can be nentioned

conmpounds r'epre- sented by the following fornmula (32): 5 [err] 10 wherein:

X[err] represents a (neth)allyl group, a (neth)allyloxy group, a

(et h)acryl oyl group, (nmeth)acryloyloxy groB8 or a group represent- 15

ed by the following fornula (32"): [err] 20 mherein each of Rerr] and

Rl err] |ndepen entl epresents a drogen atonlor a net hyl group;
Y[err] represent§ 3% éﬁnhtgﬁﬁ §ﬁ¥¥ tioned compquqs Tepre-

Salt'for”ing.groggn%gﬁr%%e%%%gf%ﬁlowing formula (32).

X32—732—Y32 or X32-732—0(A320);—Y32
- (32)

10

wherein:

x32 represents a (meth)allyl group, a

(meth)allyloxy group, a (meth)acryloyl group,
(meth)acryloyloxy group or a group represent-

15 ed by the following formula (32'):

R32' Q0 R32’

T =CH: 20

20

wherein each of R32' ang r32"' independ—

ently represents a hydrogen atom or a'

methyl group;
32 represents a hydrogen atom, a sulfate

25 ester salt-forming group represented by



91 -Serr]Merr] wherein Merr] represents a hydrogen atom an al kal

metal, an al kaline earth netal, an ammonium group or a Cerr]-Cerr] hy- 5.
- droxyal kyl amoni um group, a carboxylic acid salt represented by

-CH er.r]COOM err] wherein Merr] represents a hydrogen atom an al kal

metal and an al kaline earth 10 ' metal, an anmoni um group or a
Clerr]-(err] hy- droxyal kyl annnniun1grcnm?1a.phosphoric nonoest er
salt-form ng group represented by forrmula (6') above, or a sul fosuccinic
aci d nonoester salt-fo%§i§9215 group represented by fornmula (6'")
above; Z[err] represents3an unsubstituted or substitut- ed Clerr]-Cerr]

al kyl ene group; Alerr] rep%ﬁgggag @82“Q%BQ%EEEHéggh%&ﬂﬁQEﬁﬁi%Hkmhed

Clerr]-Clerr] alkyl ene group; an of mTand n

i ndependent |y represents ag,i BiRge% RbtbAOM® LAKa1inep@dfc exanpl es of
conpounds represented by formula (32) above include conpounds respectively

metal, an ammonium group or a C;-C4 hy-
5 droxyalkyl ammonium group,
a carbokylic acid salt represented by
-CH,coomM32
wherein M32 represents a hydrogen atom,
an alkali metal and éﬁ alkaline earth
10 : metal, an ammdnium group or a C;-C4 hy-
droxyalkyl'ammonium group,
a phosphoric monoester salt-forming group
represeﬁted by formula (6') above, or a
sulfosuccinic acid monoester salt-forming
15 group represented by formula (6'') above;
| 732 represents an unsubstituted or substitut-
ed Cé—C30 alk§iené group;
as2 represents an unsubstituted or substitut-
ed Cy-Cy alkylene_group; and |
20. each of m and n independently represents an
integer of from 0 to 50.
Specific examples of compounds repfesented by
formula (32) above include compounds respectively

represented by the following formulae (33) to (35):
25



represented by the following formulae (33) to (35): 25 92 [err] 5 [err]
10 [err] Anobng the above-nentioned pol ynerizable enul sifi-
15 ers, the polynerizable emulsifiers represented by formulae (6) to
(9) above are preferred. The polyner- izable emulsifiers represented by
formul a (6) above are especially preferred.9 specially preferred specific
exanpl es of polyner- 20 | zabl e emul sifi"érs represented by formula (6)
above include enmulsifiers represented by the following fornmu- |ae (42) to
(46): [err] 25 93 [err]

CHz2=CHCHz2- C_12H24—O(CHZCHZO)IO—CHZCOONZ. (33),

H:C O
é |
CHz=C—CO—C12Hz4—0O(CH2CH20)10—CHzCOONa  (34), and

10 HsC O. _
| ‘J: I | . (35)
CH2=C—C—NH—Ci2Hxu—O(CHzCH20)20H |

Among the above-mentioned polymerizable emulsifi-
15 ers, the polymerizable emulsifiers represented.by
formulae (6) to (9) above are preferred. The polymer-
izable emulsifiers represented by formula (6) above are
especially preferred.
Especially preferred specific examples of polymer-
20 ‘izable emulsifiers repreSented by formula (6) above
iqclude emulsifiers represented by the following formu-

lae (42) to (46):
CH=CH-CHs

25 C9H1.9 O(CH2CH20)s—SO3NH« (42),



S [err] 10 [err] 15 [err] 20 Wen an enul sion pol ynerization is used for
pro- ducing the rubber-reinforced thernoplastic resin (B), 25 t he
desired thernoplastic resin (B) is obtained in the 94 form of a polyner
| atex..In general, for collecting such a polyner |atex, the polyner |atex
is subjected to a coagulation treatnment by tghe addition of an inorganic

sal ting-out agent and then, subjected to renpval of 5 water. There is
no particular limtation with respect to the type of the salting-out -agent
used for coagul a- tion. Exanples of salting-out agents used in the present
i nvention include aqueous sol utions of alum num sul fate, magnesium sul fate,
cal cium chloride and sul - 10 furic acid. It is preferred that the
anount of the renmmining salting-out agent in the obtained rubber-
reinforced thernoplastic resin is as Ie*tgaEpoaﬁéble.

'- ' (43),
5 CoHis O(CH2CH20)10—S03Na
CH=CH-CHs
S (44),
10 . CoHi1e— O(CH2CH20)20~—-S03Na
CH=CH-CH3
_ ' (45), and
15 CoHis O(CH2CH20)10—CH2COONa
'CH=CH-CHs3
. : (46)
20 CsHis O(CH2CH20)20—H

-

When an emulsion polymerization is used for pro-
ducing the rubber-reinforced thermoplastic resin (B),

25° the desired thermoplastic resin (B)_is obtained in the



By incorporating a flane retardant (C) into the polycarbonate resin
conposition of the present inven- 15 tion conprising the
above-nmenti oned conponents (A) and (B), the polycarbonate resin conposition
can exhibit not only high inpact resistance and high noldability, but also
high flame retardancy. In the presentilﬂMHgéon, as the flanme retardant 20
(O, there can be used conventional flanme retardants. Exanples of flane
retardants include phosphorus-con- taining conpounds; hal ogen-containing

organi ¢ com pouBgdsy BEtéogggyﬁQPtEEQEQQ Oiﬂa555e9§190*Bgﬁggﬁg%?gg§gﬁd

nel am ne; inorganic conpou such as magnesium 2 _
al um num hydr oxi dgchaat hBRYMeexd@8x, Akfle Boi?méksEH%ExO&bd%%bjé&tEur&GBF

exanpl es of flame retard- ants, there can be nmentioned netal oXides, such
as zinc oxide and &bagaxageon' edepitMepitobys thenagdationpbdsphoindrganic
conpounds, -such as phosphi ne, hypophosphor- 5  ous acid, phosphorous
aci d, netaphosphsaltiagrdutpgagentphadpithen¢ sobdeatddpltos peoanvalanifydri de;
fi bers, such as a carbon fiber and a glass fiber; expanded graphite;
silica; ahd fusewatericaTheresisOhot pexticplerediimdtatéon with respect
phosphor us- cont ai ni ng conmpounds, halogen-
to the type of the salting-out agent used for coagula-
tion. Examples of salting-out agents used in the
present invention include aqueous solutions of aluminum
sulfate, magnesium sulfate, calcium chloride and sul-
10 furic acid. It is preferred that the amount of the
remaining salting-out agent in the obtained rubber-
reinforced thermoplastic resin is as low as possiblé.
By incorporating a flame retardant (C) into the
polycarbonate resin composition of the present inven-
15 tion comprising the above-mentioned components (A) and
(B), the polycarbonate resin composition can exhibit
not only high impact resistance and high moldability,
but also high flame retardancy.
In the present invention, as the flame retardant
20 (C), there can be used conventional flame retardants.
Examples of flame retardants include phosphorus-con-
taining compounds; halogen-containing organic com-
"pounds; nitrogen-containing organic compounds, such as

a melamine; inorganic compounds, such as magnesium

25 hydroxide and aluminum hydroxide; antimony oxides; and



10 cont ai ni ng organi c conpounds, and a conbi nation of a

hal ogen- cont ai ni ng organi ¢ conpound and anti nony oxi de. As the

hal ogen- cont ai ni ng organi ¢ conpound, use can be nmade of any conpound

sel ected from conventi onal hal ogen-containing flanme retardants and

hal ogen-con- 15 tai ni ng phosphates. Eygnpl es of hal ogen-containing
organi ¢ conpounds i ncl ude hexachl or opent adi ene, hexa- bronodi phenyl,

oct abr onophenyl oxi de, tribronophenoxy- mnethane, decabronodi phenyl, -
decabr onodi phenylpi@xivdt gitay OMl phaftHe©Xd £itnp 188 IO OTENS | SEELR@L A,
tetra- 20 ~ bronopht hal i m de, hexabr onobut ene and hexabr onocycl odo-
decane. O theseanssl aheat icam Healngeticrsd aidtdl) o bes C Susipoasdzine
represented by the following forrmula (47): 25 96 [err] wherein n
represents zero exidenand dlirb owindssr reshghosphomdepeimimrgayicepresents a
chlorine atomor a bromne atom each of i, j, k and 1 independently
represents an i nphosphoxyfs fqasmounds 4 sugit e feiRjsphinendhrpephdsphor-

5 ous acid, phosphorous acid, metaphosphoric acid, py-
rophosphoric acid and phosphoric anhydride; fibers,
such as a carbon fiber and a glass fiber; expanded
graphite; silica; ana fused silica glass. Of these,
preferred are phosphorus-containing compounds, halogen-

10 containing organic compounds, and a combination of a
halogen-containing organic compound and antimony oxide.
As the halogen-containing organic compound, use
can be made of any compound selected from conventional
halogen-containing flame retardants.and haiogen—éon—
15 _ taining phosphates. Examples of halogen-containing
organic compounds include hexachloropentadiene, hexa-
bromodiphenyl, octabromophenyl oxide, tribromophenoxy-
methane, decabromodiphenyl,'decabiomodiphenyl oxide,.
octabromodiphenyl oxide, tetrabromo bisphenol A, tetra-
20 bromophthalimide, hexabrémobutene and hexabromocyclodo-
decané. Of these, preferred is a halogen-containing
. organic compound represented by the fdllowing formula

(47):

25



I ndependently represents a hydrogen atom a 10 nethyl group, an epoxypropyl
group represent- ed by the following fornmula (49): --CH2CHCH -CH2 (49), 15
a phenyl group or a group represented by the followi ng formula (50): 20
[err] wherei'n mrepresents O, 1, 2 or 3. An especially preferred

hal ogen-cont ai ni ng organic 25 conmpound gs represented by the
follow ng formula 97 (48): [err] 5 (48) 18%wherein n represent's zero or
a natural nunber, each.of Rerr] and R err] independently represents an
epoxypropyl group representgd by formula (49) above, a.ghgnyl group or a

; (47)
/@ —(Q—ocH:CHCH: —@\}—o——m
X47), OH CHs

(X947 X4

wherein n represents zero or a natural
number, each x47 independently represents a
chlorine atom or a bromine atom, each of i,
j, k and 1 independently represents an inte-
- r47 RA7'

ger of from 1 to 4, each of and

1 independently represents a hydrogen atom, a
0 _ g
methyl group, an epoxypropyl group represent-

ed by the following formula (49):

. ——CH2CHCH—CH2
\ /7
(o} (49),
15 |
a phenyl group or a group represented by the

following formula (50);

: - o)
0 - —crzcHeH0—()

OH (Bm (50)

wherein m represents 0, 1, 2 or 3.
An especially preferred halogen-containing organic

25 compound is represented by the following formula



15 group represented by the following fornula (51): Br [err] 20
wherein mrepresents 0, 1, 2 or 3. On the other hand, exanples of

hal ogen-cont ai ni ng 25 phosphates usable as a flanme retardant in the

pr esent ‘98 invention include: tris(chloroethyl phosphate), .
tris(dichloropro- pyl phosphate), tris([err]-?hloropropylphosphate),
tris(tribronmophenyl)phosphate, 5 tris(% br onophenyl ) phosphat e,
tris(tri brononeopen- tyl phosphate) and ol i goneri c phosphates derived-there-
from O these, Kﬁﬁgerred are tris(tribronmoneopen- tyl phosphate),
tris(tribronophenyl’)Yphosphate and tri s(di bronmophenyl ) phosphate. These

hal ogen-cont ai ni ng 10 organi ¢ conpounds can be used individually or in
conmbi - nation. Exanpl es of phosphate flanme retardants include phosphates,
such as trinmethyl phosphate, triethyl phosphate, tripropyl phosphate, tribu-

CH . CH?
_ Br, . ] Br Br | Br
5 R CHz?HCHz _—@—chw
Br CH: B'  oOm Br CHs Br
n

(48)

10

wherein n represents zero or a natural

" number, each of r48 and R48’ independently

represents an epoxypropyl group represented

by formula (49) above, a phenyl group or a
15 group répresented by the following formula

(51):

Br

—CHzFHCHzc»—@-sr
OH Br . (51)
20

'wherein m represents 0, 1, 2 or 3.

On the other hand, examples of halogen-containing

25 phosphates usable as a flame retardant in the present



15 tyl phosphate, tripentyl phosphate, trihexyl phosphate,
tricycl ohexyl phosphate, triphenyl phosphate, tricresyl- phosphate,
trixyl enyl phosphat e, di net hyl et hyl phosphat e, net hyl di but yl phosphat e,

et hyl ¢i propyl phosphat e and hydr oxyphenyl di phenyl phosphat e; and conmpounds
obt ai ned 20 by nodifying the above-nenggoned phosphates with vari- ous
substituents. Oigomeric phosphates usable i'n the polycarbonate resin
conposition of the present invention are repre- sented by the foll owng

formula (52): 25inved®ildy Hncaudeerein n represents an integer of from1l to
10; each of Ar[err], Ar[err], Ar[err] and Ar[err] indepen- dently

represents a phenxhsgbmumrdkﬁhynﬁhdﬁﬁhﬁtéy,Etﬁ@éodldHIbﬁb A50vi ded that,
when n 10 is 2 or nore, the plurality of Ar[err %s may be the

sanme or differenpylphdsihertd), unmsﬂﬁamnxbnbgrdpglpnasgﬁ&ﬁbf;on1the

followng formulae Al to A4: 15 [err]
tris(tribromophenyl )phosphate,

5 tris(dibromophenyl)phosphate, tris(tribromoneopen-
tylphosphate) and oligomeric phosphates derived there-
from. Of these, preferred are.tris(tribromoneopen—_
tylphosphaté), tris(tribromophenyl )phosphate and
tris(dibromophenyl )phosphate. These halogen-containing

10 organic compounds can be used individually or in combi-
nation.

Examples of phosphate flame retardants include
phosphates, such as trimethylphosphate,
triethylphosphate, tripropylphosphate, tribu—.

15 . tylphosphate, tripentylphosphate, trihexylphosphate,.
tricyclohexylphosphate, triphenylphosphate, tricresyl-
phosphate, trixylenyiphosphate, dimethylethylphosphate,
methyldibutylphosphate, eth&ldipropylphosphate and
hydroxyphenyldiphenylphosphate; and compounds obtained

20 by modifying the above-mentioned phosphates with vari-
ous substituents.

Oligomeric phosphates usable in the pol&carbonate
resin composition of the bresent invention are repre- |

sented by the following formula (52):
25 | '



Anong the oligoneric phosphates represented by fornmula (52) above,
preferred are those represented by 25 100 the follow ng fornulae (53) to
(56): [err] 5 [err] 10 15 [err] 20 [err] ZQJ 101 wherein each of Ar[err],
Ar[err] and Ar[err] indepen- dently represents a phenyl group, a tolyl
group or a xylyl group other than a 2,6-xylyl 5 group; and R is
a group represented by fornula A4 above.

(52)

S
A0 0—R%—0—F——0—Ar

!

As L A a

_O'_"d =o

wherein n represents an integer of from 1 to
10; each of Ar5; Ar6, Ar’ and ArS indepen—
dently represents a phenyl group, a tolyl
group or a xylyl group, provided that, when n
_10 is 2 or mqie, the plurality of ar8s may be
the same or different; and RY2 represents a
group selected from the following formulae Al

to Ad4:

15 ' < > '(A 1)
(A 2)

~ OO~ v
20 | ?Fh'
_Q“?"‘< ) (A 4),
. . CH .

3

- Among the oligomeric phosphates represented by

formula (52) above, preferred are those represented by
25



These phosphates are especially effective for inparting high flane
retardancy and hi gh heat resistance to the pol ycarbonate resin conposition
of the present inven- 10 ~tion. The above-nentioned flane retardants
can be used individually or in conbination. The amount of a flame retardant
in the resin conposition of the present invg bion is selected in 15
accordance with the | evel of flane retardan @ required for the resin
conposition. However, it is preferred that the anount of a flanme retardant
~in the resin conpgsdt} ntiop-ks.fromO0.1 to 30 parts
by weight, relative t%gggg$ﬁg y g%% L?ygf£%h£5§8° total of
conmponents (A) and (B). Wen the anDunt of a flanme retardant is |less than
0.1 part by weight, the effect of the flane retardant is unsatisfactory.
When the anount of a flane retarﬂg isS nore %9an 3@ rts by weight, the
mechani cal strength of the resinjtonpo- 25 Sitl is |lowered. The

anount of the flane retar t 0 ef roml to arts
by wei ght, nopst preferablg-ra#)TQm_ §)2§R qe__r%} @e relative §§3§l)

arts by weight of the total of | nponent (A and
parts by weig | | S }? cha
Ar® Ar®
CHs o o CHs
10 I I
O_IP_O—'R O‘—}I?—O (54)
CHs _ﬁ) ' ? CHs
Ar® Ar®
15 h) | I(l) CHs
Ar¥—Q—P—Q0—R—0— 0
l . }i)— (55)
(P CHs
Ar® C CHs
20
CHs f? f? CHs
O-F-O-—R'—O—]]D—o  (56)
O Q O Chs
25 A - CHz



(B). Wen a hal ogen-containing conmpound is used as a flame retardant, the
resin conposition of the present invention may al so contain a flane
retardant auxiliary for enhancing the effect of the flane retardant. A
conpound preferably usable as a flane retardant aux- iliary is a conpound
~containing an el enent belonging to 10 1§qoup VB of the Periodic Table.
Specifically, a nitro- gen-containing conpound, a phosphorus-cont ai ni ng
com pound, an antinony oxide and a bismuth oxi de can be nentioned as
preferred exanpl es of flane retardant auxiliaries. Metal oxides, such as
I ron oxide, zinc 15 oxide or tin oxide, are also effective as a flane

retardant auxiliary. gﬁeggggeeggﬁpggndgﬁ'gnAgﬁfiﬁnﬂyAm§fdand@thkas
di antinmony trioxide or diantinony pen- toxide, is nost preferred. These

flame retardant auxilpanic@y Fapresenttl acphenyld grewpf,ace talgdt ment for 20
I mproving the di spersion properties thereof in the resin conposition and/or
i nproving the thernal ggbabi br it gxydfylt lgeoups iortheanFdesint iaori,g'm}éiiﬁi ng such
a flanme retardant auxiliary. The anount of a flanme retardant auxiliary in

the 25 5 resin congueupioands Rir diseealginpupr sepresendesh B¥art s by 103

formula A4 above. .
These phosphates are especially effective for imparting
high flame retardancy and high heat resistance to the
ﬁolycarbonate resin composition oflthe present inven-
10 tion. |
The above-mentioned flame retardants can be used
individually or in combination.
The amounf of a flame retardant in the resin
composition of the present invention is selected in
15 accordance with the level of flame retardancy required
for the resin composifion. However, it is preferred
that the amount of a flame retardant in the resin
composition of the present invention is from 0.1 to 30
parts by weight, relative to 100 parts by weight of the
20 total of components (A) and (B). When the amount of a
flame refardant is less than 0.1 part by weight, the
effect of the flame retardant is unsatisfactory. When
the amount of a flame retardant is more than 30 parts
by weight, the mechanical strength of the resin compo-

25 sition is lowered. The amount of the flame retardant



wei ght, relative to 100 parts of the total of conponent (A) and conponent
(B). When the amount of the flane retardant auxiliary is less than 0.5 part
by weight, the effect of the flame retardant auxiliary is unsatis- 5
factory. When the anmount of the flane retardant aux- iliary is nore than
20 parts by weight, the mechanical strength %h the resin conposition is

| owered and the noldability of the resin co&position becones poor. The
anount of the flame retardant auxiliary is nore prefer- 10 ably from1l

to 15 parts by ""ei:i.gh}nog%‘)%gie&re‘ifa%gl@lf%ofﬂ cimtEO%Z%C (%J%r&%r ey R iYH N most

relative to 100 parts ght of “the total mponent- (A) ~and conponent

(B). In the presepteiravanhOFrchioB HEP2R! iHaG-td MO NRA Ht PRIIGHIARY &l | ve
property to the resin conposition 15 of the present invention in

addition to inproyed bhawe bet aedyhay of tthes tHyteflelg e &dnptindds (@) and
conposition of the present invention further conprises an anti- dripping

agent.. As an anti {#8ni.ppWhgnage hial ogetr-eoniia i€ e ridmpeechd® (s used gwla/mer
havi ng a perfl uoroal kane structure, such as pol ytetrafl uoroethyl ene (PTFE)
a siliconesrubber fanteanredardiang, s ithec aesinuisipmposdrtide of tPEFPriesaspe- -
cially preferred. As PTFE usable _in the resin conposition of the 25
present inventi oninveeitdopafalie atem condain & fdemepmetardant auxiliary

for enhancing the effect of the fléme retardant. A
compound preferably usable as a flame retardant aux-
iliary is a compound containing an element belonging to

10 Group VB of the Periodic Table. Specifically, a nitro-
gen-containing compound, a phosphorus-containing com-
pound, an antimony oxide and a bismuth oxide can be_
mentioned as preferred examples of flame retardant
auxiliaries. Metal oxides, such as iron oxide, zinc

15 oxide or tin oxide, are also effective as a flame
retardant auxiliary. Of these compounds,:an antimony
oxide, such as diantimony trioxide or diantimony pen-
toxide( is most preferred. ' These flame retardant
auxiliaries nay be snbjected to a surface treatment for

20 _ improving the dispersion properties thereof in the
resin composition and/or improving the thermal stabil-
ity of the reéin composition containing such a flame
retardant auxiliary. | |

The amount of a flame retardant auxiliary in the

25 resin composition is preferably from 0.5 to 20 parts by



104 those which are described in U S. Patent Nos. 2,393,967, 3,671, 487 and
3,723,373. It is preferred that the amount of PTFE in the resin conposition
of the present inventionis from0.01 5 to 5 parts by weight, relative
to 100 parts by weight -of the total of conponents (A) and (B). Wen the
anount of PTFT as an anti-dripping agent igghess than 0.01 part by weight,
the dripping-preventive property of the resin conposition is

unsati sfactory. Wen the 10 anount of PTFE is nore than 5 parts by

vei ght, the nechggi Rt stEeRgibeOto! NBOT BakRsCBAPRRL! itRRallS JOWRMRb N t he
nol dability of the Tesin conposition becomes poor. Hereinbel ow, explanation

i's made on Optio{lﬁb!-é(né5com¥>onéﬁﬂ| 0R3L! ewnshi shat atcRaky & the) fIemect ed
from-the group consisting of a polyetheram de, a polyetherester, a
pol yet her est er anteeaffidnt pokyalikdei fisdtessashaneD. SByairitc biyp eredighty
antistatic polynmer (D) into the resin conposition of the present invention,
a stable, 20 thé oaffectacf thei Sliamet yetandbeti apaifldaryo ishensediis-
conposi tion while nmaintaining satisfactory nmechani cal strength and heat
resi stance, so tfeetens.recWhancshpoamsuntonfciheekhppet redagdendt awE-
antistatic properties. . i
iliary is more than 20 parts by weight, the mechanical
strength of the resin composition is lowered and the
moldability of the resin composition becomes poor. The
amount of the flame retardant auxiliary is more prefer-
10 ably from 1 td 15 parts by weight, most preferably from
1 to 10 parts by weight, relétive to 100 parts by
weight of the total of component (A) and component (B).
In the present invention, for imparting improved
dripping-preventive property to the resin composition
15 of the present invention in addition to improved flame
retardancy, it is preferred that the resin composition
of the present inventidn further comprises an anti-
dripping agent.
As an anti-dripping agent, there can be mentioned
20 a polymer having a perfluoroalkane structure, such as
polytetrafluoroethylene (PTFE), a silicone rubber and
an acrylic-silicone rubber. Of these, PTFE is espe-
cially preferred.

As PTFE usable in the resin composition of the

25 present invention, there can be mentioned, for example,



Exanpl es of pol yet heram des, pol yetheresters and 25 _

pol yet herest eram des i ncl ude bl ock copol yners and graft 105 copol yners
bot h obtai ned by the reacti on between a pol yam de-form ng conpound and/or a
pol yester-form ng conpound, and a conpound contai ni ng a pol yal kyl ene oxi de

unit. As a polyam de-form ng conpound, therg,gan 5 - be mentioned an
am nocar boxyli ¢ acid, such as [err]-am no- ‘caproic acid, . o
[err]-am noenanthic acid, [err]-am nocapry- lic acid, [err]-am nopel argonic

acid, [err]-an nqgRd %ﬁ@m,aﬂé-a@gaﬁwg%qj.%.acﬂ%m Nos.

12- am nododecanoi-c acid; lactanms, such as [err]-caprol actam and

enanthl actam 102,393,363 13,6718 4AMEf¥e VW id8 &B7H carboxylic acid, such as
hexanet hyl ene di am ne adi pate, hexanet hyl ene di ani ne sebacate, and :
hexanmet hyl ene di am ne Jits dphigied feiredrtthat hd Wit IEFEIFE in the

pol yan de-form ng conpounds. It is preferred that the polyam de-formng
conpound is a 15resin campushdtizm oif?-the poceskedanoiversadciah ars af a0 J&t | on
of hexamet hyl ene di am ne and adi pate. As a pol yester-form ng conmpound,
there candbe nentticode®arttsy baxaiadioht a nedmitiine it 1470 patit=arkiyomeightaci d
(or a mxture of two_or nore dicarboxylic acids) 20 with an aliphatic
diol (or a m xt uPE &he We@teL @ €omponents (A) ‘and (B). When the

amount of PTFT as an anti-dripping agent is less than
0.01 part by.weight, the dripping—preventi&e property
of the resin composition is unsatisfactory. When the
10 amount of PTFE is moré than 5 parts by weight, the
mechanical strength of the resin composition is lowered
and the moldabiiity of the resin composition becomes
poor.
- Hereinbelow, explanation is made on optionally
15 employable aﬁtistétic polymer (D) selected from the
group consisting of a polyetheramide, a polyetherester,
a polyetheresteramide and a polyamideimide elastomer.
By incorporating antistatic polymer (D) into the
resin composition of the present invention, a stable,
20 _ low'surface resistivity can be imparted to the resin
composition while maintaining satisfactory mechanical
strength and_heat resiétéﬁce, so that the resin compo-
" sition can exhibit long-lasting antistatic properties.
Examples of polyetheramides, polyethereéters and

25 polyetheresteramides include block copolymers and graft



aliphatic diols). Exanples of dicarboxylic acids include aromatic

di carboxylic acids, such as isophtha- lic acid, terephthalic acid, phthalic:
aci d, naphtha- |ene-2,6-dicarboxylic acid, naphthal ene-2,7-di carboxy- 25
lic acid, diphenyl-4,4"-dicarboxylic acid, diphenox- 106

yet hanedi car boxyl i ¢ acid and sodi um 3-sul foj s~ sophthal ate; alicyclic

di carboxylic acids, such as 1,3- cyclopentanedi carboxylic acid,
1, 4- cycl ohexanedi carbox- ylic acid, 1,2-cycl ohexanedi carboxylic acid-and

1,3-°5 di Car&gsgggﬂ&éy% QYS! hed Ny a&ﬁ@*@é&&%ﬁ%@@%&é}&caaci ds,

such as succinic acid,” oxalic acid, adipic acid, sebacic acid and

decanedicarbdxy4!ﬁbfyaﬁkd81¥5¥h£H§*E0m§EHﬂ&iéh&%&ﬂsaUﬁdlﬁ@sﬂéﬁdforming

i ndividually or i'n conbina- tion.” Exanpl es of aliphatic diols include
ethyl ene 10 dHnpgcdind 1, andr® pydmpeuid YeohtadndngropydbEpelgyyene,

1, 2- but anedi ol, 1, 3-butanediol, 2,3-butanediol, 1,4- butanediol, neopentyl
gl ycol and hexanedtigie ulhielse ads phabolyanide-Hoymieg usedpoundyi thhakeycan in
conbina- tion. Preferred dicarboxylic acids are terephthalic 15 aci d,
i sopht hal i5c aci d,bel merctichrsrd xam e taotalydxyl bei acidebswte asi @ ~amdno-
decanedi carboxylic acid. Pre- ferred diols are ethylene glycol,
1, 2- propyl ene gl y@&Rroic acid, w-aminoenanthic acid, @-aminocapry-

lic acid, w-aminopelargonic aéid, w-aminocapric

acid, ll-aminoundecanoic acid.and 12-aminododecanoic

acid; lactams, such as é&-caprolactam and enanthlactam;

10 a salt of a diamine with a dicarboxylic acid, such as
hexamethylene diamine adipate, hexamethylene diamine
sebacate, and hexamethylene diamine isophthalate; and é
mixture of these polyamide—forﬁing compounds. It is
preferred that the polyamide—forming compound is a’

15 caprolactam, l2-aminododecanoic acid or a. combination
of hexamethylene diamine and adipate.

As a polyester-forming compound, there can be
mentioned, for example, a combination of a dicérboxylic
acid (or a mixture of two or more dicarboxylic acids)

20 . with an aliphatic diol (of a mixture of two or more
aliphatic diols). Examples of dicarboxylic acids
include aromatic dicarboxylic acids, such as isophtha-
lic acid, terephthalic acid, phthalic acid, naphtha-

lehe—z,ﬁ-dicarboxylic acid, naphthalene-2,7-dicarboxy-

25 lic acid, diphenyl-4,4'-dicarboxylic acid, diphenox-



1, 3- propyl ene glycol and 1, 4-butanedi ol. As exanpl es of conpounds
contai ni ng a pol yal kyl ene 20 oxide unit, there can be nentioned diols,
such as pol yet hyl ene gl ycol, polypropylene glycol, polytetra- nethyl ene
glycol and a bl ock or random copol yner of ethyl ene oxide and tetranethyl ene
oxi de; di am nes obtai ned by replacing the #@gninal hydr oxyl groups of 25

t hese diols by am no groups; and di carboxy aci ds 107 obt ai ned by
replacing the term nal hydroxyl groups of these diols by carboxylic acid

groups. These comauKi FOALRY ' 2 PPl YBhEYL68LuR 5 08uYRLE -can be used

i ndi - vidually n conbr nat | ese conpounds, poly- 5 et hyl ene

‘glycol is preferg&&tfﬂaéantéfﬁéﬁﬂﬂcadp@éységﬂﬂm geias, PeLyRt Be- 1r8ster
or a pol yet heresteram de, t here can be enpl oyed a nmethod in which a

pol yani de- f or ni ngySOoRONESheditQF bex Dl ¥ est 4 ; f D] #i-8gctonprEnddicatBagt-ed
wi th a polyal ky- 10 | ene oxi de unit-containing conpound, wherein,
dependi ng on theytipeawidj he, 2 ecydcheheganepscatbdkel pol gaiéiybadelpside
uni t - cont ai ni ng conpound, the reaction is an esterification reaction or an
ami dat i or® r eact i dicathotyre thylbgrationexane t hand ypbiphathe ddasrborylac
acids, such as succinic acid, oxalic acid, adipic acid,
sebacic acid and decanedicarboxylic acid. These dicar-
boxylic acids may be used individually or in-combina-
tion.  Examples of aliphatic diols inqlude ethylene
10 glycol, 1,2-propylene glycol, 1,3-propylene glycol,
1,2-butanediol, 1,3-butanediol, 2,3-butanediol, 1,4-
butanediol, neopentyl glycol and hexanediol. These
aliphatic diols may be used individually or in combina-~
tioh. Preferred dicarboxylic acids are terephthalic
15 acid, isophthalic acid, 1,4-cyclohexanedicarboxylic
acid, sebacic acid and decanedicarboxylic acid. Pre-
ferred diols are ethylene glycol, 1,2-propylene glycol,
1,3-propylene glycol énd 1,4—butanediol.
As examples of compounds containing a polyalkylene
20 oxide unit, there can be ﬁentioned diols, such as
polyethylene glycol, polypropylene glycol,-polytetra-
methylene glycol and a block or random copolymer of
ethylene oxide and tetramethylene o#ide; diamines

obtained by replacing the terminal hydroxyl groups of

25 these diols by amino groups; and dicarboxyic acids



15 di carboxylic acid or a diamne nmay al so be used in the reaction.
Exanpl es of dicarboxylic acids include aronmatic dicarboxylic acids, such as
terephthalic acid, isophthalic acid and phthalic acid, alicyclic dicarbox-
20 < ylrc aC|ds such as 1, 4-cycl ohexane dlcarboxyllc acid and

1, 2- cycl ohexane dlcarboxyllc aC|d and ali I ¢ di carboxylic acids, such
as succinic acid, oxalic acid, adeIC aci d,”Sebacic acid and decane

di car boxylic aci d. These dicarboxylic aci ds may be used individually-or in.

25 conbi nat ipp- xggagg%oxyl Iaéﬁ{gepéﬁé‘aééﬁnﬁ%ﬁ hy &R D agroup é0§fl ic

acid, 1, 4- cyclohexane c acid, adipic acid, sebacic aC|d and

decane di car bOXylﬁHés@Idicﬂr@_Ha{ BB 1 AS 4 R_?Jl'd‘l.?gﬁ@ dei Thélge ebabbOTRds
use is nade of a 5 ~mul ti bl ock copal ynmer which is produced froma

m xture of (a) cxplaaday 4 PolydIkyRientoridd aindy at@mtbgobysar baayli c
acid and (c) pol yoxyet hyl ene glycol or a pol yoxyal kyl ene gl ycol conprised
mai nly of pol yoxweidual Ivermr glry codmbiamttidrer ei 0f phesan clempowmdsini pelywhi ch
10 constitute the hard segnent derived fromthe above- nentioned

mat eri al s5(a) anethylens aglyemdedis lprrigrezed.

Fof synthesizing a polyetheramide, a polyethe-
rester or a polyetheresteramide, there can be employed
a method in which a polyamide~forming compound and/or a
polyesfer—forming compound is reacted with a polyalky-

10 lene oxide unit-containing compound, wherein, depending
on the type of the terminal groups of.the polyalkylene
oxide unit-containing compound, the reaction is an
esterification reaction or an amidation reaction.
Fﬁrther, depending on the type of the reaction, a

15 dicarboxylic acid or a diamine may also be used in the
reaction.

Examples of dicarboxylic acids include- aromatic
dicarboxylic acids, suqh as'terephthalic acid,
isophthalic acid and phthalic acid, alicyclic dicarbox-

20 . ylic acids, such as 1,4-cyclohexane dicérboxylic acid
and l,2—cyciohexane dicarboxylic acid, and aliphatic
dicarboxylic acids, such as succinic acid, oxalic acid,
adipic acid, sebacic acid and decane dicarboxylic acid.

These dicarboxylic acids may be used individually or in

25 combination. Among them, terephthalic'acid, isophtha-



ester linkage to pol yoxyal kyl ene glycol units, which constitute the soft
segnent derived fromthe above- nentioned material (c). 15

Material (b) used in the production of the polya- mdeimde elastoner is a
trivalent or tetravalent aromatic pol ycarboxylic acid capable of reacting
with an amno group to format |east one im<3% ring, or is the

pol ycarboxylic acid in an anhydride form 2& Exanpl es of
tricarboxylic acids usable as the above-nentioned material (b) include

1,2, 4-trinmelliti Cl%%%gi&%ﬁﬂ%@e?%?ﬁ] IdiCHAMI 1C Hdid, adipic

napht hal ene tricar I c aci'd, , 4 enyl tricar- boxylic acid,

benzophenone-3,3'aéihri%@H%ameiaaﬁaﬂaiq #ecane dicarboxylic acid are
di phenyl sul fone-3,3",4-tri carboxylic acid and di pheny- 109 :

| ether-3, 3", 4-tri gaeFextdac acid. Exanpl es of tetracarboxylic acids usable
as the above-nentioned material (b) include pyronellitic acid,
di phenyl -2, 2", 3, 3' - t elAsacheb@ollviamizdaichi dee edeEtmrere- Use is miyd@ &F A -
tetracarboxylic acid, diphenylsulfone- 2,2',3,3 - tetracarboxylic acid and
di phenyl et Ber - 2, 2ul3i¥lodkeaopediyiery whdciciics pResiyasd Grdibg Inigtagiel (b)
1s used in an anmount
of (a) caprolactam, (b) a trivalent or tetravalent
polycarboxylic acid and (c) polyoxyethylene glycol or a
polyoxyalkylene glycol comprised mainly of polyoxyethy-
lene glycol, and wherein polyamideimide units, which

10 constitute the hard segment derived from the above-
mentioned materials (a) and (b), are linked through an
ester linkage to polyoxyalkylene glycol units, which
constitute the soft segment derived from the above-
mentioned material (c).

15 : Material (b) used in the production of the polya-
mideimide elastomer is a trivalent or tetravalent
aromatic polycarboxylic acid capable of reacting with
an amino group to form at least one imido ring, or is
the polycarboxylic acid in an anhydride form.

20 Examples of tricarboxylic acids usable as the
above-mentioned material (b) include 1,2,4-trimellitic
acid, 1,2,5~naphthalene tricarboxylic acid, 2,6,7-
naphthalene tricarboxylic acid, 3,3',4-diphenyl tricar-

boxylic acid, benzophenone-3,3',4-tricarboxylic acid,

25 diphenylsulfone-3,3',4-tricarboxylic acid and dipheny-



such that the carboxylic acid.groups thereof are 10 present in a
substantially equi nolar anmount, relative to the nolar amount of the

hydr oxyl groups of the glycol (c), nanely, in a nolar anbunt 0.9 to 1.1
ti mes~the 'nol ar anount of the hydroxyl groups of the glycol (c). 15

In the pol yam dei m de el astoner, polyanm dejgpde as the hard segnent
contributes not only to the heat resistance, strength and hardness of the
pol yam dei mi de el astonmer, but also to the conpatibility of the polya-

m dei m de el ast on@enetid, 8hesaperycarboral ecrgeia.(A) 20 and the
rubber-reinforced thernoplastic resin (B). It is preferred that the

pol yam dei m de cont enExahplée ¢Hl yatrdearbdeyrliasaoids usabiet as7@he by

wei ght . When t he pol yam dei mi de content of the pol yam dei m de el as- toner
is less than 15 d8bdwevmeghionefiemsterhglh(b) ihel@de pyropellarfiideigide

el ast oner becones poor, so that the 110 inpact strength of the ultimte
pol yani de resin @xpkﬁnytri}%h Bedbretepracarbnsrlifeagsd yahﬁ@épﬁﬁééo@éntent
of -t he pol yam dei mi de el astonmer is nore_than 70 % by we not only does
the conpdti bilit%- ot ?h%'poF?Eﬁ?CaBboxyllﬂe?ﬁiﬁe épagﬁawg uhifeRerhe

pol ycarbonat e rgfrg 5§? a— tetracarboxylic acid and diphenylether-
2,2',3,3"'- tetracarboxylic acid.
The polycarboxylic acid (b) is used in.an amount
such that the carboxylic acid groups thereof are

10 present in a substantially equimolar amount, relative
to the molar amount of the hydroxyl groups of the
glycol (c), namely, in a molar amount 0.9 to 1.1 times
the molar amount of the hydroxyl groups of the glycol
(c)- .

15 In the polyamideimide elastomer, polyamideimide as
the hard segment contfibutes not only to the heat
resistance, strength and hardness of the polyamideimide
elastomer, but alsoc to the compatibility of the polya-
midéimide élastomer with the polycarbonate resin (A)

20 and the rubber-reinforced thermoplastic resin (B). It
is preferred that the polyamideimide content of the .
polyamideimide elastomer is 15 to 70 $ by weight. When
the polyamideimide content of the polyamideimide elas-
"tomer is less than 15 % by weight, the strength of the

25 polyamideimide elastomer becomes poor, so that the



t he rubber-reinforced thernoplastic resin (B) becones poor, but also the
antistatic properties of the polya- mdei mde el astoner becone poor. It is
preferred that the nol ecul ar weight of the.10 pol yam deimde is in the
range* of from1.2 to 3, nore preferably from1.2 to 2.5, in terns of the
rel ative viscosity as neasured by a methodihg which 0.5 g of the polyner is
di ssolved in netacresol so that the volume of the resultant solution
beconmes 100 m, and the 15 solution is subjected to relative viscosity
measur ement  at 3ﬂn#>8ét]§tb¥ng°eﬁn§f0f:hé Gapihbaey pylyenitkeresiherohpe-

mol ecul ar wei ght the polyam deimde in ternms of the above-defined

rel ative viscosi&jytionl begomdanpdo?, tWhehhehsapoliyahibetipidk tbatent

pol yam dei mi de el astoner is 20 | ow. Wen the nol ecul ar wei ght of the
pol yam dei m de ioftthespolyahideboidedelantdmer| asi morei $bewi VP Bsbgore
than 3, the conmpatibility of the polyam deim de elastoner with the

pol ycar bonat e reﬂehgbh) nat endyrdeesr thei gppasdbihdtiopfashec PPdyRRL(B)

becomes poor. The thermal stability of the pol yam dei m de
el as- X oner c@%l%%d?nﬁ;%§59m5§ vatholhei B BlgﬁaFHPBEtﬁl 851Rn(ﬁﬁlé€dr|ng
fﬁ?rggugpaéogﬁclﬂpby ug —reln g}ggd(d%ermopgagggcd;ggkge(gg)bg%o%ggd For

poor, but also the antistatic properties of the polya-
mideimide elastomer become poor.
It is preferred that the molecular weight of the

10 _ polyamideimide is in the range of from 1.2 to.3; more:
preferably from 1.2 to 2.5, in terms of the relative
viscosity as measured by a method in which 0.5 g of the -
polymer is dissolved in metacresol so that the volume
of the resultant solution becomes 100 ml; and the

15 solution is subjected to relétive viscosity measurement
at 30 °C by means of a capillary viscometer. When the
molecular weight Qf the pquamideimide in terms of the
above-defined relative viscosity is less than 1;2, the
thermal stability of the polyamideimide elastomer is

20 low. When the molecular weight of the polyamideimide
in terms of the above-defined relative viscosity is
more than 3, the compatibility of the polyamideimide
elastomer with the polycarbonate resin (A) and the
rubber-reinforced thermoplastic resin (B) becomes poor.

25 The thermal stability of the polyamideimide elas-



ring, the polycarboxylic acid (b) is used in a nolar 5 amount 0.9 to
1.1 tinmes the total nolar anpbunt of the hydroxyl groups of the glycol (c)
~and the am no groups of the diam ne (d). Exanples of diamnes (d) include
et hyl ene di am ne, tetranethyl ene di am ne, hexanethyl ene di am ne and 10
phenyl ene di am ne. Wien the diamne (d) igjysed, it is preferred that the
anmount thereof is such that the nolar anount of the am no groups of the
diamne (d) is equal to or smaller than the nolar anount of the hy- droxyl

groups of the glysmbr (€dn H@eﬂﬁébévéﬂbﬁﬁtiﬁfré@ucing bheifliasl pengd) RAs
| arger than the above-nentioned value, 1t becones difficult to obtain a

uni form el as- t offfde SPihdatah Nbe cONpROGUEEAt Pyohsing polyanidei Kide
el astomer with the pol ycarbonate resin (A) and the rubber-reinforced
t her nopl asti ¢ r eghen (B)e bétanktsep0d) . i20used for inExadpbésgoknglipddes (c)
used in the production of the pol yam dei m de el astoner include pol yethyl ene
gl ycol or a m xtxirgoftipel petvgbirhexyl ycobcidd(h) pbeyusafkinepemglasol
ot her than pol yet hyl ene glycol. The nunber average nol ecul ar wei ght of a
pol yethy-525 = amewnk @t9cEP te} timasithartptalamPyari aAlpEat B%t the is
112 hydroxyl groups of the glycol (c) and the amino groups
of the diamine (d).
Examples of diamines (d) include ethylene diamine,
tetramethylene diamine, hexamethylene diamine and
10 _phenylene diamine. When the diamine (d) is used, it is
preferred that the amount thereof is such that the’
molar amount of the amino groups of the diamine (d) is
equal to or.smaller than the molar amounf of the hy-
droxyl groups of the glycol-(c). When the amount of
15 the diamine (d) is larger than the above-mentioned
value, it becomes difficﬁlt to obtain a uniform elas-
tomer, so that the compatibility of the polyamideimide
elastomer with the polycarbonate resin (A) and the
rubber-reinforced thermoplastic resin (B) becomes poor.
20 Examples of glycols (c) used in the productioﬁ of
the polyamideimide elastomer include polyethylene
glycol or a mixture of polyethylene glycol and a poly-
alkylene glycol other than polyethylene glycol.

The number average molecular weight of a polyethy-

25 'lene glycol (c) is not particularly limited, but it is



preferred that the nunber average nol ecular weight is in the range of from
500 to 5000 (as determ ned by calculation fromthe OH val ue of the

pol yet hyl ene gl ycol). Wen the nunber average nol ecul ar weight is 5

| ess than 500, the nelting tenperature of the polyam - deim de el astoner
tends to be lowered, so that thé heat resi sfpqce of the elastoner tends to
beconme poor, although the nelting tenperaturée of the pol yam dei m de

el astonmer is also influenced by the other characteris- 10 tics of the

el astorer . When goir MRPrRerage RO ol Gkadll fblod 1 DRl biR0_BOOO

It becones difficult to obtain an el astoner having high sti so that,

when the obt ai nedrehasd aiBigd obl@rstedol ty HE0P as daedanaiaa (4) and the
rubber-rei nforced thernoplastic 15 resin (B), the resultant resin

conposi tion di sadsdculigeousinon erhds dID waMee |5V tH a5 1 rd E1eymdhe and | ow
stiffness. A polyal kyl ene gl ycol other than polyethylene glycol can be used
in an anount of lgdysaldan 3hew Hhe2umber \eviapdge haskstwlait hee ighght s of
the glycol (c). As a polyal kyl ene gl ycol which can be used in conbination
wi t h pol yét hyl endegisyddan 30h,e then med time i tammegattyre taf righee oyl e -

gl ycol having a nunber .averagce nmol ecul ar wei ght of from 500 to 5000, a

modi fi ed pol yt et ARAERYP. elmsTtomen dendf ykoolbehAAwaFed niad drhal srhgcheat

ol ecul ar WEightr%fsistance of the'elastomer tends to become poor,
although the melting temperature of the polyamideimide
elastomer is also influenced by the other characteris-

10 tics pf the elastomer. When the number average molecu-
lar weight is more than 5000, it becomes difficult to
obtain an elastomer having high stiffness, so that;
when the obtained elastomer is blended with the poly-
darbonate (A) and the rubber-reinforced thermoplastic

15 resin (B), the resultant resin composition disad&an—
tageously tends to have low impact strength and low
stiffness. | |

A polyalkylene glycol other than polyethylene
glycol can be used in an amount of less than 50 % by

20 weight, based on the weight of the glycol (c). As a
polyalkylene glycol which can be used in combination
with polyethylehe glycol, there can be mentioned poly-
tetramethylene glycoi having a number average molecular
weight of from 500 to 5000, a modified polytetramethy-

25 lene glycol having a number average molecular weight of



113 from 500 to 5000 and pol ypropyl ene gl ycol having a nunber average

nol ecul ar wei ght of from 500 to 5000. As a nodified pol ytetranethyl ene

gl ycol, use can be nade of a pol ytetranethyl ene glycol which has a 5
structure ‘obtained by replacing a part of the -(CH2)4-0- linkages of the
pol ytetranet hyl ene glycol by a -R-O linkaggqnherein Ris a Clerr]-Clerr]
al kyl ene group. This al kylene group R in the nodified polyal kyl ene gl ycol
represents, for exanple, an ethylene group, a 10 1, 2- propyl ene group,

a 1,3-propyl ene grgnP508 2oM80OBY and PoRiPR en¥ QUcA. having a
2,2-dinmethyl -1, 3-propyl ene group, a pentanethyl ene group or a hexanet hyl ene
group. The degrefufibefDdivbiragk apletulhe kRedightedfHErdne50D vEetsodeEne
glycol is not particularly limted, but is 15 generally selected in
the range of from 3 tas5a #oldy fiedgpblytettaramne thy lene giyiaeit, ofsd lan R- O

| i nkage in the nodified pol ytetranethyl ene glycol. The nodifica- tion
degree and the tbpemaflet pd &l pplytetgyrmetrhydene gdavmcdd whidR das a
appropriately selected in accordance 20 W th the properties which are
required $or thespsrgEtre pbfadaededvn repdpedng énpadicikfadhenpact

resi stance at |ow, tenperatures, antistatic prqoperties and _heat re-
si st ance. —(CH;) 4—0— linkages of the polytetramethylene glycol by

a —R—O0— linkage wherein R is a C,-C;g alkylene group.
This alkylene group R in the modified polyalkylene.
glycol represents, for example, an ethylene group, a

10 1,2-propylene group, a 1,3-propylene group, a 2-methyl-
1,3-propylene group, a 2,2-dimethyl-1l,3-propylene
group, a pentamethylene group or a hexamethylene group.
The degree of modification of the modified polytetra-
methylené-glycol is ﬁot particularly limited, but is

15 generally selected in the range of from 3 to 50 % by
weight in terms of the content of the —R-0— lihkage in
the modified polftetramethylene glycol. The modifica-
tion degree and the type of the alkyléne group repre-
sented by R are appropriately selécted in accordance

20 with the properties which are required for the polycar-
bonate resin composition; such as impact resistance at
low temperatures, antistatic properties ana heat re-
sistance.

The modified polytétramethylene glycol can be

25 - produced, for example, by the copolymerization of



The nodified pol ytetranethyl ene glycol can be 25 produced, for
exanpl e, by the copol yneri zation of 114 tetrahydrofuran with a diol in
the presence of a heter- opoly-acid as a catalyst or by the

copol yneri‘zati on of butanediol with a diol or a cyclic ether which is a
condensation reaction product of a diol. 5544 Wth respect to the
nmet hod for preparing a polya- mdeimde elastoner, there is no specific
limtation as | ong as a honbgeneous pol yam dei m de el astoner is pro-- duced.

For exanpl e, thetéeLhrybperiBEAORi€ANab@igM ifl @hedpré8ence of a heter-
Caprol actam (a), an aromatic polycarboxylic acid (bf and glycol (c) are

mxed in a rati copoT{-abal abBeandhealgss 6b) bgndhécropblypeeseation of
substantially equi nol ar anobunts relative to each other, and a polym

eri zation reactibutafiefihelmaithi al dip3 oonducyediat e&h&d whicht dsperature
of from 150 to 300 [err]C, preferably from 180 to 280 [err]C, while keeping
t he wat er cont encondlentatiencreantiont preoduchi aft hediahge of from0.1 to 1

% by weight. In this nethod, the reaction tenperature can be el evated
stepwi se uring the dehylrEEFBACEORARRE- meghod for| BreprEdngsa polya-

mideimide elastomer, there is no specific limifation as
long as a homogeneous polyamideimide elastomer is pro-
duced. For example, the following method can be em-
ployed.

10 Caprolactam (a), an aromatic polycarboxylic acid
(b) and glycol (c) are mixed.in a ratio such that the
materials (b) and (c) are present in substantially
equimolar amounts relative to each other, and a polym-
erization reaction of the materials.is conducted at a

15 - temperature of.from 150 to 300 °C, preferably from 180
to 280 °C, while keeping the water content.of the
reaction system within the range of from 0.1 to 1 % by
weight. In this method, the reaction temperature can
be elevated stepwise during the dehydration condensa-

20 tion process..

In the above-mentioned reaction; a pait of the
caprolactam remains unreacted, and the unreacted capro-
lactam is distilled off from the reaction miﬁture under
reduced pressure. After the removal of the unreacted

25 caprolactam, if desired, the reaction mixture can be



In the above-nentioned reaction, a part of the caprol actamrenains
unreacted, and the unreacted capro- lactamis distilled off fromthe
reaction m xture under reduced pressure. After the renoval of the unreacted
25 + caprolactam if desired, the reaction m xture can be 115

subj ected to a post-polynerization at a tegpgrature of from 200 to 300
[err]C, preferably from230 to 280 [err]C, under a reduced pressure. In the
above-nmenti oned net hod, a macro-phase sepa- 5 ration i s prevented by

performng an eséﬂijéd:ﬁéal 89 anfosb-polgéroPasion! agnaotshpetatune bife
dehydrati on condensati on process, thereby obtaining a honbgeneous and

transparent el asfxoer200ByovB00ueCpfpsathraktel Feom PBOpent R8O 6L, t he

pol yam dei mi de el astoner,. the polya- 10 m dei m de el astoner exhibits
excel | ent conpatuhdérty meducedeppesgerebonate resin (A) and the
rubber-rein- forced thernoplastic resin (B), so that the pol ycarbon- ate
resin comnposition conlmlhhﬁgabﬂﬁep@$9§h¢ﬂgﬂmmﬁﬁh@ﬂasﬁoﬁépr@aﬁhéﬁﬁlEﬁva-

excel l ent_ properties, such as 15 hi gh_antistatic properties, high
mechani cdl  pr opef@FEaD 4BoRrEVREERd ARY PﬂﬁfPFRéngFBP BPbRGLLAGakion and

homogeneous and géansﬁgrgfénesfmultaneously during the dehydration

condensation process, thereby obtaining a homogeneous
and transparent elastomer. By virtue of'such excellént
properties of the polyamideimide elastomer, the polfa—

10 mideimide elastomer exhibits excellent compatibility
with the polycarbonate resin (A) and the rubber-rein-
forced thermoplastic resin (B), so that the polycarbon-
ate resin composition containing the polyamideimide
elastoﬁer can exhibit excellent properties, such as

15 high antistatic properties, high mechanical properties,
good luster and the like.

For producing a homogeneous and transparent elas-
tomer by a reaction method in which the esterification
reaction and polymerization reaction of daprolactam are

20 simultaﬁeously performed while controlling the reaction
rates of both reactions, it is preferred that the water
content of the reactioﬁ system is kept within the range
of from 0.1 to 1 % by weight by removing from the
reaction system the water generated by the reactions.

25 When the water content of the reaction system is more



tomer by a reaction nethod in which the esterification reaction and

pol yneri zation reaction of caprolactamare 20 si mul t aneously perforned
while controlling the reaction rates of both reactions, it is preferred
that the water content of the reaction systemis kept within the range of
from0.1 to 1 %by weight by renoving fro %ge reaction systemthe water
generated by the reactions. 25 When t wat er content of the reaction
systemis nore 116 than-1 % by wei ght, the polynerization of caprol actam

dom nates over tfﬁhﬁgigi bl G re@ﬁé'%§l¥ﬁgy§z5€10ﬁubk' aﬁkelha%am

occurrence of a nmacr ase separation he ot her hand en the water

content of the regfin®tes ovéiOPhEYSEE8LLS8168880hN2BaB 1ol bynuai gbt, the
esterifi- cation reaction dom nates over and inhibits the polyn} eri zation

reaction of caprolpeimg i8othdabcaireénss 0FEr ahREtRg-phdsei segamaleedl ar
structure cannot be ob- tained. The water content of the reaction systemis
10 sel ect edomi tie nother abané; nenénohbd wahge canaentr déntbewrehcthe
desi red nechani cal properties of the elastom er. In the above-nentioned
reacti on et hod,tidn deysteémetls léeswbhan Qoht EnbyoWeidbty efbei eateyifém may

be
cation reaction dominates over and inhibits the polym-

erization reaction of caprolactam, so that an eiastomer
having a desired molecular structure cannot be ob-
tained. The water content of the reaction system is
10 selected within the above-mentioned range in accordance
with the desired mechanical properties of the elastom-
er.
In the above-mentioned reaction method, if de-
sired, the water content of the reaction system may be
15 . gradually decreased in fhe course of the reactions.
The water content of the reaction system can be con-
trolled by changing the reaction conditions, such as,
the reaction temperature, the amount of an inert gas
introduced to the reaction system and the degree of
20 pressure reduction or by changing the structure of the
reactor.
The polymerization'dégree of the polyamideimide
elastomer can be controlled to a desired level, but it
is preferred that the polymerization degree is at a

25 level such that the relative wviscosity of the polyami-



15 gradual |y decreased in the course of the reactions. The water
content of the reaction systemcan be con- trolled by changing the reaction
conditions, such as, the reaction tenperature, the anount of an inert gas

i ntroduced to the reaction systemand the degree of 20 pressure
reduction or by changing the structure of {fe reactor. The polynerization
degree of the polyam dei m de el astoner can be controlled to a desired

| evel, but it is preferred that the polynerization degree is at a 25

| evel such that ddimice aélyetamssossty. Hf otheopel s8mneasurédd’bgeihiede

el astoner is 1.5 or nore as neasured by the nmethod in which 0.5 g of the
pol yam dei m de eahashodreinishicssOlyed ofi tie¢apotganideimhde ehestomeme of
the resultant sol ution beconmes 100 m, and the solution is 5 subj ect ed
to relative visctsidissehvedehpnmetaceespbr #p Cthytnehasvelumecafi thery
visconeter. Wien the relative viscosity is |less than 1.5, the_el astoner
cannot exhi b- |tr%ﬁulﬁﬁ%ﬁt%@%uﬁ%@hahﬁgﬁmeﬁrb@@rPFesangotbﬁa§°1%ﬁéﬁns&éh an

~elastoner_is kneaded with the g carbonate 10 resin %A% gﬁ .
rubber - r &1 nf or ceFRIRFHRY Rt Feletivn YE&CO?%tYsmﬁ6§BFﬁW§n t ¢ by
mechani ca

propertles O% a capillary viscometer. When the relative
viscosity is less than 1.5, the elastomer cannot exhib-
it satisfactory mechanical properties; so that, when
such an elastomer is kneaded with the polycarbonate
10 resin (A) and the rubber-reinforced thermoplastic resin
(B), it is possible that the mechanical properties of
the resultant resin composition become unsatisfactory.
It is more preferred that the relative viscosity as
measured by the above-mentioned method is 1.6 or more.
15 When a diamine (d) is used for producing the
polyamideimide elastomer, either a single—étage reac-
tion method or a two-stage reaction method can be
employed. In the single—stége reaction method,. all of
_ caprdlactam (a), polycarboxylic acid (b)), glycol (c)
20 and diamine (d) are charged in the reactor at once, énd
reacted. In the two-stage reaction method, first, a
pocharboxylié acid (b) and a diamine (d) are reacted
with each other to obtain a reaction mixture, and then,
caprolactam (a) and glycol (c) are added to thelreac—

25 " tion mixture, and the resultant mixture is subjected to



the resultant resin conposition becone unsatisfactory. It is nmore preferred
that the relative viscosity as neasured by the above-nentioned nethod is

1.6 or nore. 15 - Wen a dianmine (d) is used for producing the
pol yam dei'm de el astomer, either a single-stage reac- tion nethod or a
t wo- st age reacti on nethod can be enpl oyed. t he single-stage reaction-

met hod, all of caprolactam (a), polycarboxylic acid (b), glycol (c) 20

and diam ne (d) are charged in the reactor at once, and reacted. In the
two-stage reactiq gg%¥ fddStio@ pol ycarboxylic acid (b) and a diam ne
(d) are reacted w tﬂ%ac ot%er Jf% obtain a reaction m xture, and then,
caprol actam (a) and gli¢othd Prodecedsiedot othdepsPpamidoimide elastometyre,

and the resultant mxture is subjected to 118 a further reaction. In the
production of thepalyess deidd tieoe! estanest may eise enséd casi anpohymeyizamy
be used as a polyneriza- tion accelerator. 5 Exanpl es of

pol ymeri zati on acgsdrersteskeracbude phosphorus conpounds, such as
phosphoric acid, poly- phosphoric acid and metaphosphoric acid, tetraalky-
lorthotita&nates, such Esanplesibof ywolymerizahiee; agrplerators include

phosphorus compounds, such as phosphoric acid, poly-
phosphoric acid and metaphosphoric acid; tetraalky-
lorthotitanafes, such as tetrabutylorthotitanate; tin
catalysts, such as dibutyltin laurate; manganese cata-

10 lysts, such as manganese acetate; antimony catalysts,
such as diantimony trioxide; and lead catalysts, such
as lead acetate. The catalyst can be added to the
reaétion system at either the initial or middle stage
of the po;ymerization reaction.

15 ' -For improving the thermal stability of the polya-
mideimide elastomer, various stabilizers, such as a
heat aging.preventive agent and an antioxidant, can be
used. Such stabilizers can be added to the reaction
ﬁixture at either the initial, middle or final stage of

20 the polymerizatioﬁ reaction.

Examples of such stabilizers include hindered
phenols, such as N,N'-hexamethylene-bis(3,5-di-t-
butyl-4-hydroxycinnamamide), 4,4f—bis(2,6—di—t—bu—
tylphenol) and 2,2'-methylene-bis(4-ethyl-6-t-butylphe-

25 nol); aromatic amines, such as N,N'-bis(f-naphthyl)-p-



catal ysts, such as dibutyltin |aurate; manganese cata- 10 | ysts, such
as nmanganese acetate; antinony catal ysts, such as diantinony trioxide; and
| ead catal ysts, such as |ead acetate. The catal yst can be added to the
reaction systemat either the initial or mddl e stage of the polynerization
reaction. 15 For inproving the thegnal stability of the polya-

m dei m de el astoner, various stabilizers, such as a heat aging preventive
agent and-an anti oxi dant, can be used. Such stabilizers can be added to the

reaction m xturepRéngibheAibienkNi N Rl -aHbHdhe10p-bhidaky18n2@ aafintD and
t he polynerization reaction. Exanples of such stabilizers include hindered

phenol's, such aspdidi 2hexarerhmbengibise3dshgidrbquinoline); copper
but yl - 4- hydr oxyci nnanmam de), 4,4'-bis(2,6-di-t-bu- tylphenol) and
.2, 2" - net hyl ene- béal¥set hybhb6at- buppephehldride andokppparonwmidideani nes,
such as N, N -bis([err]-naphthyl)-p- 119 phenyl enedi am ne,
N, N - di phenyl - p- phbfiykenedtainhpgangmpounds, such as dilauryl thiodi-
poly(2,2,4-trinmethyl-1,2-di hydroqui noline); copper salts, such as copper
chl ori de and coppEPPigBRrEe; 3InPf BROEBRPALA FEMPERPESnds, such as dil auryl
thiodi- 5 propi onate; and ghosghorus congpu?di. )
By incorporating component (E), namely, an organic
electrolyte and/or an inorganic electrolyte, into the
poloycarbonate resin composition of the present inven-
tion in addition to the above-mentioned antistatic
10 polymer (D) as an optional component, the antistatic
properties of the resin composition can be remarkably
improved;
Examples of such organic electrolytes include
organic compounds'having an acidic group and metal
15 salts thereof, organic ammonium salts and organic
‘phosphonium salts. Examples of organic.compounds
having an acidic group and metal salts thereof include
aromatic sulfonic acids, such as dodecylbenzenesulfonic
acid, p-toluenesulfonic acid, dodecylphenyletherdisul-
20 fonic acid, naphthalenesulfonic acid, a condensate of
naphthalenesulfonic acid and formalin, and a polystyre-
nesulfonic acid; alkylsulfonic acidé, such as laury-
lsulfonic acid; organic carboxylic acids, such as

stearic acid, lauric acid and a polyacrylic aéid;

25 organic phosphoric acids, such as diphenyl phosphite



By incorporating conponent (E), nanely, an organic electrolyte and/or an

I norganic electrolyte, into the poloycarbonate resin conposition of the
present inven- tion in addition to the above-nentioned antistatic 10
polynmer (D) as an optional conponent, the antistatic properties of the
resin conposition can be remarkably inprovegqg Exanpl es of such organic

el ectrol ytes include organi c conpounds having an acidic group and netal 15
salts thereof, organic amoni um salts and organi c phosphonium salts."

Exanpl es of orgaghe e9ppewdds phaphgtal agiadisdkanaUmedd Ridls s¥d s

t hereof include aromatic sulfonic acids, such as dodecyl benzenesul fonic
aci d, p-toluenesghkantiaeaetthdadeayl ghany aeheaedissul - 20 foni c acid,
napht hal enesul foni ¢ acid, a condensate of naphthal enesul fonic acid and
formalin, and a pol ystieeaboserheationad drganiyl swmponindsatiadsingswrh as

| aury- | sulfonic acid; organic carboxylic acids, such as stearic acid,

| auric aci d and acpdigagrpuiccapi éxhibit satdsfasitonyhefiflesrtisc asciapm- such
as di phenyl phosphite 120 and di phenyl phosphate; and alkali netal salts
and al kal Pne ear PANABEalDIapVen: A8y &bp form of a free acid. However,

it is preferred that these organic compounds having an

acidic grdup'are each in the form of én alkali metal

salt or alkaliﬁe earth metal salt thereof, such as, a

sodium salt, a lithium salt, a potassium salt, a mag-
10 nesium salt, a calcium salt and the like.

Examples of organic ammonium salts include quater-
nary ammonium salts, such as trimethyloctylammonium
bromide, trimethyloctylammonium chloride, cetyltri-
methylammonium bromide, cetyltrimethylammonium chloride

15 and trioctylmethylammonium bromide. Examples 6f organ-
ic phosphonium salts include quaternary phosphonium
salts, such as amyltriphenylphosphonium bromide and
tetrabutylphoéphonium bromide.

Examples of inorganic electrolytes include AgNOg,

20 BeSO,, CaCl,, Ca(NO3),, CACl,, CA(NO3),, CoCl,, CrCl,,
CsCl, CuCl,, Cu(NOg),, CusSO,, FeCl,, KBr, KH,PO,, KSCN,
KNO5, LiCl, LiOH, LiNOj, MgCl,, Mg(NO3),, MgSO,, MnCl,,
MnSO,, NH,Cl, NH,NO3, (NH,),SO,, NaBr, Nézcos, NaH,PO,,
NaNOg, NiSO4, Pb(NO3),, PrClz, RbCl, RbN63, Zn(NOg),

25 and ZnSO4.



The above-nenti oned organi ¢ conpounds having an acidic group can exhibit
satisfactory effects as com 5 ponent (D) even in the formof a free
acid. However, it is preferred that these organi c conpounds having an
aciditc group are each in the formof an alkali netal salt or alkaline earth
metal salt thereof, such as, a sodiumsalt,,g lithiumsalt, a potassium

: .12 ;
salt, a mag- 10 nesiumsalt, a calciumsalt and the |ike. Exanples of
organi ¢ ammoni um salts include quater- nary anmoni um salts, such as -

trinethyl octyl ammoni usmbr gogertibhEebly khe! Yoararibdnate s, (@@t Wrd i -
met hyl ammoni um_brom de, cetyltrinmethyl ammoni um chl ori de 15 and

trioctyl net hyl anthai vobbegrirdénfolbxadptherabplbgaic resimo @10 RanDasaldds
i ncl ude quat ernary phosphonium salts, such as anyltri phenyl phosphoni um
brom de and t et r abuthepiresphopbmpobiditde ofEtheppeesent dovgartiion are

el ectrolytes include AgNOJ err], 20 BeSO err], Cad[err],

Ca(hKIerr])[err]SGEEGIPdriP acgprépace] yi&hr theCoechenicalCstiremath, Csd ,
Cud [err] Cu(hKIerrL)[err CuSderr], FeCI[err] KBr, KHerr]Pderr],

KSCN, KNG err], BFEEIDEpsy memeaPéF-ll]ty REE Pealt] regy rqe[nger]w}{im]are
S MhCl NH
?%H%ﬂ]r %[err] S[Cf‘é%l‘f'reﬂla% th%[ HFP-][ %%PF} ﬁ& régiﬂn NEIXS T ],

QESC{erandng err%k[errLeqﬁagk %LatRQEE resin coﬁb051quﬁierﬁ$g fgg]

5 to 95 parts by weight of component (A) and 5 to 95
parts'by weight of component (B). It is preferred that
10 the resin composition éomprises 20 to 85 parts by
- weight of component (A) and 15 to 80 parts by weight of
component (B), more preferably 25 to 80 parts by weight
of component (A) énd 20 to 75 parts by weight of compo-
nent (B). -
15 © When the polycarbonéte resin composition of the
present invéntion contains at least one antistatic
polymer (D) selected from the group consisting of a
polyetheramide, a polyetheréster, a polyetheresteramide
and a polyamideimide elastomer, the amount of the
20 '~ antistatic polymer (D) is 0.5 to 30 parts by weight,
preferably 3 to 20 parts by weight, relative to 100
parts by weight of the total of component (A) and
' éomponent (B); When the amount of component (D) in the
resin composition is less than 0.5 part by weight,

25 relative to 100 parts by weight of the total of éompon—



121 The proportions of the polycarbonate resin (A) and the

rubber-rei nforced thernoplastic resin (B) contained in the resin

. conposition of the present invention are selected in accordance with the
mechanical strength, 5 stiffness, noldability and heat resistance
which are required in the use of the resin cgggosition. Howev- er, it is
requi site that the resin conposition conpris to 95 parts by wei ght of
conmponent (A) and 5 to 95 parts by weight of conponent (B). It is preferred

that 10 the r%gxi; “%;Qg@&é' éérﬁ%oﬁ&q?r Lﬁ?s et 9e§§npa%ﬁé?09¥t%hggﬁnﬂgt

conponent (A) and 0 parts by we of “conponent

preferably 25 to 8Q.pasis LY VOBt LY &H@PQ@SEic(ﬁ%oﬁégtzgsto éa RAEts by
wei ght of compo- nent (B). 15 When t he pol ycarbonate resin

conposi tion of the;§H&s ednd N\Weéh Oth€ OfbauAt 8f téapbnene anhi shathe

pol ymer (D) sel ected fromthe group consi sting of a polyetheramde, a

pol yet herester, a psdiretdmmnpsstthom des andra phagadddpantdebel aeigher, the
anount of the 20 antistatic polynmer (D) is 0.5 to 30 parts by weight,
preferably 8 to 20rghatisvdytoel@dtparts aby veeight00£f pthestbyabeofhtombonke
total of conponent (A) and conponent (B). Wen the anmount of conponent (D)
in the resin conpoent® i@ iand ccomporend. 6B par theyresigheompgsitionr el ati ve

to 100 parts by wei ght of the total of conpon-
becomes softened, leading to occurrence of a mechanical

strength lowering of the resin composition.
When the polycarbonate resin composition of the
10 present invention further comprises at least one elec-
trolyte (E) selected from the group consisting of an
brganic electrolyte and an inorganic electrolyte, the
amount of the electrolyte (E) is 0.01 to 10 parts by
.weight, preferably 0.1 to 5 parts by weight, relative
15 to 100 parts by weight of the total of component (A)
and component (B). When the amount of component (E) in
the resin composition is less,than'O;Ol part by weight,
relative to 100 parts by weight of the total of compon-
. ent (A) and component (B), the_resin composition cannot
20 exhibit satisfactory antistatic propertieé. On the
other hand, when the amount of component (E) in the .
resin composition is more than 10 parts by weight,
problems arise, such as mechanical strength lowering,
corrosion of a mold, occurrence of mold deposit and the

25 like.



122 ent (A) and conponent (B),.the resin conposition cannot exhibit
satisfactory antistatic properties. On the other hand, when the anount of
conmponent (D) in the resin conposition is nore than 30 parts by wei ght,
relati.ve te 100 parts by weight of the total of conpon- ent (A) and
conponent (B), the resin conposition becone 2ioftened, | eading to
occurrence of a nmechanical strength Iomering f the resin conposition. Wen
the pol ycarbonate resin conposition of the 10 present invention-

further conprises at |pag PQ%E{;E%O“J: LYhEchbd ESL%%ﬁQu{:EB %HS Pha P

consisting of an organic elec te an an rnorganic €

amount of the el if&é%ﬁbﬁg%e'feglﬂlcéﬂpéglgféﬁso?ytﬂé'EPéseH%eEEQQHLy 0.1
to 5 parts by melght relative to 100 parts by weight of the total

of conponent (A) ish GOPPRILMAG (BAe dbepohERtaNBEAt tRE ﬁégﬂﬁnéBﬁlESE}.ttht he
resin conposition is |ess than 0.01 part by weight, relative to 100 parts

by wei ght of the witiledadh cothen; théréA)sand parpoteDar(BimitheibaSi And
conposition cannot 20 exhibit satisfactory antistatic properties. On
t he ot her Shand, wewerhelamalinetiiodsnfonemtx{hy thetdbempesentsofippsati on
I's nmore than 10 parts by wei ght,
polycarbonate resin composition with each other can be
employed. Examples of methods for mixing the compon-
ents for the polfcarbonate resin composition of the
present invention wifh each other include a method in
10 which the components for the resin composition are
first hixed with each other, using a Henschel mixer, a
super mixer, a tumbling mixer, a ribbon blender or the
like, and the resultant mixture is subjected to melt-
kneading using a single-screw extruder, a twin-screw
15 extruder, a Banbury mixer or the like; and a method in
which a melt process polycarbonate obtained in the
molten state is provided as the polycarbonate resin
(A), and the polycarbonate (A) in the molten state is
mixed with the other components, using a mixing tank, a
20 static mixer, a single-screw, twin-screw or multi-screw
extruder or the like. In the production of the resin
composition, as long as the effects of the present
invention can be. achieved, use may be made of conven—.

tional additives, such as a stabilizer, an antioxidant,

25 a UV light absorber, a lubricant, a mold release agent,



probl ens arise, such as nechanical strength |owering, corrosion of a nold,
occurrence of nold deposit and the 25 like. 123 Wth respect to the
met hod for producing the polycarbonate resin conposition of the present
inven-" tion by mxing the components for the resin conposition with each
other, there is no particular limtation, a5 conventi onal nethods
for m xing the conponents for a polycarbonate resin conposition with each
ot her can be enpl oyed. Exanples of methods for mxing the conpon- ents for
the pol ycar bonat err esitistertnias idgent aind e qoksedit] NVEShe@lali§ hpeach

ot her include a nethod in 10 whi ch the conponents for the resin
conposition are flergediexsmnplicsh chaEdditiores usicigide Hensidbephoiuer, a
super mxer, a tunbling mxer, a ribbon blender or the like, and the

resul tant m xtur &43piddiseted to nelt- kneading using a single-screw
extruder, a twn-screw 15 extruder, a Banbury m xer or the like; and a
met hod in which a nel tHAsSIEedolfiddarmMay dn disrdr | Examples tef state

is provided as the and t he pol ycarbonate (A) in

| b te [ A,
the noltefA state ilgﬂorﬁzgl?‘gg‘rﬁﬂ%[l% S‘ﬁ’ree@%éﬁ(e sitipn RF Lhe @FRSeRkk, a

invention include a glass fiber, glass flake, carbon
fiber, talc and mica. The types of the fillers used in
the present invention may be selected in accordance
with the mechanical strength, stiffness, moldability

10 and heat resistance which are required in the use of
the resin composition. The amount of a filler in the
resin composition is selected in the range of from 1 to
50 parts by weight, relative to 100 parts by weight of
the total of component (A) and component (B).

15" There is no particular limitation with respecf to
the method for molding the polycarbonate resin composi-
tion of the present invention. Examples of methods for
molding the resin compositiqn include extrusion mold-
ing, compression molding, injection molding and gas-

20 assisted injection molding. Examples of molded arti-
cles which can be produced from the resin composition
include wheel caps, spoilers, instrument panels for
automobiles, and housings for hand-held personal com-

puters, pocketable telephones and the like.

25



20 static mixer, a single-screw, twin-screw or nulti-screw extruder or
the like. In the production of the resin conposition, as long as the
effects of the present invention can be achi eved, use nay be nade of

conven- tional additives, such as a stabilizer, an antioxidant, 25 . a
W |ight absorber, a lubricant, a nold releg§§ agent, 124 an antistatic
agent and a colorant. Especially pre- ferred exanples of additives include

a phosphorus stabilizer. If desired, fillers my be used. Exanples of- 5
fillers usable in the regrRTC MRS FORTARRVING RS SiE 1AM N | ncl ude a
gl ass fiber, glass flake, carbon fiber, talic and mca. 1he types of the
fillers used in the presensrésesntifvenByohewsel esbRdbinrasenegdange Wth

t he nechani cal strength, stiffness, noldability 10 and heat resistance
whi ch are requir edistrated use mbére hdetasl nwitohpoeférence The erauBbl0bwa
filler in the resin conposition is selected in the range of from1 to 50
parts by wei ght, ing #xamples 1901 Geongabytivee ghtanpléeése wbiah shoaddpnoent

(A) and conponent (B). 15 . There is no particular limtation with
respect t@ the nERhSPIBFCYRA RHIgLimbtibey ythe bopepe ?Esthecpnpsent
. invention.

In the following Exaﬁples and Comparative Exam-
ples, various properties were measured and evaluated as
follows. |

10 (Properties of a poljcarbonate resin)
(1) Measurement of the weight average molecular weight
lof a polycarbonate resin:

The weight avérage.molecular welght .of a polycar-
bonate resin was measured by gel permeation chromatog-

15 raphy (GPC). -
Apparatus: HLC-8020 (manufactured and sold by Tosoch
Corp., Japan).
Eluent: THF {tetrahydrofurén).
Column: TSK gel (T5000HXL + T4000HXL) (manufactured

20 and sold by Tosoh Corp., Japan).
(2) Determination of recﬁrring unit-(l), heterounit (I)
and heterounit (II) in a polycarbonate resin:

55 mg of a polycarbonate was dissolved in 2 ml of
tetrahydrofuran. To the resultant solution, 0.5 ml of

25 5 N solution of potassium hydroxide in methanol was



tion of the present invention. Exanples of nethods for nolding the resin

conposi tion incl
nol di ng and gas-

ude extrusion nold- ing, conpression nolding, injection
20 assisted injection nolding. Exanples of nolded

arti--cles which can be produced fromthe resin conposition include wheel

caps, spoilers,

hand- hel d personal com puters, pocketable

I nstrunment panels for autog?giles, and housi ngs for
| ephones and the Iike. 25

125 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The present invention wl |
é@&é&tegngg nggoﬁﬁkﬁbh Wh hs%%%@éﬁ”%@ Egohh%e %EEQWhr g

be further il- |

Exanpl es and Conpar atf ve
limting the scopg,0} ﬁBﬁrQr%éeebmbﬂéﬁaiyoﬂydkal&ﬁé Eﬁb'@ﬁu

I ch shoul nstrue

now

aEb%ﬁBE@S and

Conparative Exam ples, various properties were neasured and eval uated as
THET OPeaihed mixdupel ¥earhonatewieni 0)3(hL MEaswhenent of
t he wei ght average nol ecul ar wei ght of a pol ycarbonate resin: The wei ght
aver age nol ecul atemergbédohydrpohyosiec acid and then, was subjected to

follows. 10

5

10

15

20

25

reversed phase liguid chromatography.

The reversed phase liquid chromatography was
performéd, using 991L UV detector (manufactured and
sold by Waters Corporation, U.S.A) and Inertsil ODS-3
column (registered trade mark, manufactured and sold by
GL Science Inc., Japan) at 25.°C. A mixture of metha-
nol and a 0.1 weight % aqueous phosphoric acid solution
was used as an eluent, and measurement was carried out
by gradient elution technique at a gradient such that
the volume ratio (methanol/ 0.1 weight % aqueous
phosphorib-acid-solution) is dhanged from 20/80 at the
start to 100/0. -

The absorbance at 300 nm was measured usihg the UV
detector. Absorbance coefficients for determining
recurring unit (1), heterounit (I) and heterounit (II)
were obtained by using standard compounds [which are
hydroxy compounds respectively having structures formed
by hydrolysis of fecurring unit (1'), heterounit (2')

and heterounit (3')].

(Methods for measuring the properties of a polycar?



bonate resin was neasured by gel perneation chromatog- 15 raphy (GPC).
Appar atus: HLC-8020 (manufactured and sold by Tosoh Corp., Japan). Eluent:
THF (tetrahydrofuran). Columm: TSK gel (T5000HXL + T4000HXL) (manufactured
20 ¢ and.sol d by Tosoh Corp., Japan). (2) Determination of recurring
unit (1), heterounit (I) and heterounit (Il);44 a polycarbonate resin: 55
ng of a pol ycarbonate was dissolved in 2 ni o tetrahydrofuran. To the
resultant solution, 0.5 m of 25 5 N sol ution of potassium hydroxide

I n net hanol was bdug%éugggane&ghg&gagg&ﬁq|on was stirred at room

tenperature for 2 hours to conpletely hydrolyze the polycarbonate. The

obt ai ned mi xture Wap) Me®shréndn®.Gf MthefILom-imeadt aé ecetyt oshl arpeleei d
and then, was subjected to 5 reversed phase |iquid chronat ography. The
reversed phase | i qanxbariaterateaginmptynpesi pispdor ned, using 991L UV det ector
(manuf actured and sold by Waters Corporation, U S.A) and Inertsil ODS- 3
colum (registered tradheskiQd nimpacktsieengihl cdtcitgdllef a p@E.ySR¥Fence

I nc., Japan) at 25 [err]C. A mixture of netha-
: bonate resin composition was measured in accordance

- with ASTM-D256, using a notched test specimen having a
size of 1/2 inch x 1/8 inch x 5/2 inch which was ob-
tained by mdlding pellets of the polycarbonate resin
composition under conditions wherein the molding tem-

10 perature.was 260 °C and the mold temperature was 65 °C
(unit: kg-cm/cm).
(4) Measurement of ;urface resistivity:
The surface resisfivity of a polycarbonate resin
composition was measured, using a flat plate.having a
15 thickness of 1/8.inch, in an atmosphere at 23 °C and at
a humidity of 50 % RH. The measurement of the surface
resistivity was performed by means of 1nsulation test—
ing apparatus Model SM-10E (manufactured and sold by
Toa Electrics Ltd., Japan) (unit: Q).
20 (5) Melt flow rate (MFR):
The melt flow rate, which is a criterion of melt
flowability, was measured in accordance with ASTM-
D1238. That is, the melt flow rate was determined from
the extrusion'rate (g/10 min) of a reéin composition

25 measured at a melting temperature of 220 °C for 10



nol and a 0.1 wei ght % aqueous. phosphoric acid solution was used as an
el'uent, and neasurenent was carried out by gradient elution technique at a
gradi ent such that the volune ratio (nethanol/ 0.1 weight % aqueous 15
phosphoric+acid solution) is changed from20/80 at the start to 100/0. The
absorbance at 300 nm was neasured using theg detector. Absorbance
coefficients for determning recurring unit (1), heterounit (l) and _
heterounit (11) 20 wer e obtai ned by using standard conpounds [whii ch

are hydroxy conpaynds JLSRRfY b \d N9 6 g ctur£8:; @y nednby) hydrol ysis
of recurring unit (1'), heterounit (2') and heterounit (3')]. 25 .

(Methods for neagy) Meddirdieire’df esheofIfodalnmast strdigthoasterresin
conposition) (3) Measurenent of the |zod inpact strength of a poly-

carbonate resin ee¥id@drddexn: The |zod inpact strength (notched) of a
. polycar- 5 bonate resin conposition was neasured in accordance wth
ASTM D256, using a notTHeed z2asb tingrest retrengtng( rotehed bfafitor | neaidence
inch x 5/2 inch which was ob- tained by nolding pellets of the
pol ycarbomat e resifha polycarbonate resin composition was measured in
accordanCe with ASTM-D256, using a notched test speci-
men having a size of 1/2 inch x 1/8 inch x 5/2 inch
which was obtained by a method in which pellets of the
resin composition were charged in a molding machine set
10 at 260 °C and then, the resultant molten resin was
allowed to experience residence therein at 260 °C for
40 .minutes and subjected to molding at a mold tempera-
ture of 65 °C (unit: kg.cm/cm).
(7) Ev&luation of the discoloration after residence:
15 - Pellets of a polycarbonate resin composition were
subjected to molding under conditions wherein the
molding température was 260 fC and the mold temperature
was 65 °C, to theréby obtain a control specimen.
Sepafately, pellets of a polycarbonaté'resin composi—.
20 tion were charged in a molding machine set at 240 °C
and then, thé resultant mélten resin was allowed to
experience residence at 240 °C for 30 minutes and
subjected to injection molding under the same molding

conditions as in the preparation of the control speci-

25 men, to thereby obtain a test specimen. Each of the



conposi tion under conditions wherein the nolding tem 10 per ature was
260 [err]C and the nold tenperature was 65 [err]C (unit: kg.cnicm). (4)
Measurenent of surface resistivity: The surface resistivity of a

pol ycar ponat'e resin conposition was neasured, using a flat plate having a
15 t hi ckness of 1/8 inch, in an at rmsphfig at 23 [err]C and at a

hum dity of 50 % RH. The neasurenent of the sSurface resistivity was
performed by means of insulation test- ing apparatus Mdel SM 10E -

(manufactured and gold-dy s%ﬁé‘?téﬂéstﬁé Grost 3G 1k hadl 8" 1éhgtROos

(5 Melt flowrate (MR): melt flowrate, which is a criterion of nelt

flowability, was mRa wntd 4 WRHEPISBNCE, Mk N M EHLInedBadsis.2tha. el t
flow rate was determined fromthe extrusion rate (g/10 mn) of a resin

conposition 25 ThdTRESHcItbrd tiorired f ey teesipdemdalr@f oth@2polgtatrbohate 10
128 m nutes under a load of 10 kg (unit: g/10 mn). (6) Measurenent of the
| zod i npact strengidsiaf teempaessi dient evas medsuckd npasing t $¥ngdhof nodwphetier
after residence 5 of a polycarbonate resin conposition was neasured in
5 Model SM-5 (manufactured and sold by Suga Test Instru-
ments Co. Ltd., Japan), in accordance with ASTM-D1925.
Specifically, the evaluation was made by detefmining
the difference (AYI) in yellowness index between the
control specimen and the test specimen [AYI = (yellow-
10 ness index of the test specimen)—(fellowness index of
the control specimen)]. The measurement of each of the
specimens was made at a middle portion thereof.
(8) Flame refardancy:
Thé flame retardancy of‘a 1/16 inch-thick specimen
15 was evaluated in accordance with the 20MM Vertical
Burning Test which is described in UL-Subject 94. 1In
this test, test results which are evaluated with the
code "V-0" or "V-1" do not include the occurrence of
the dripping of a flémihg particle, and test results

20 which are evaluated with the code "V-2" include the

occurrence of the dripping of a flaming particle.

Hereinbélow,'explqnation well be made with resect
to various ingredients used for producing polycarbonate

25 resin compositions in the Examples and the Comparative



accordance with ASTM D256, using a notched test speci- nen having a size of
1/2 inch x 1/8 inch x 5/2 inch which was obtai ned by a nethod in which
pellets of the resin conposition were charged in a nolding machi ne set 10
at 260- [err]C and then, the resultant nolten resin was allowed to
experience residence thereln at 260 [err]C é @f 40 mnutes and subjected to
nol ding at a nold tenpera- ture of 65[ewf (unit: kg.cmcm. (7)

Eval uation of the discoloration after residence: 15 Pellets of a
pol ycarbonat e regkamp28BQSi tion were subjected to nolding under conditions
wherein the nolding tenperature was 260 [err]C and the nold tenperature was
65 [err]C, to thereby obtain a control specinen. Separately, pellets.of a
pol ycar bonat e resin conposi - 20 tion were charged in a noldi ng machi ne
set at 240 [err]<Pmpduchion oOfiear pelytarbonalteeresdarn was al l owed to
experience residence at 240 [err]C for 30 minutes and subjected to .

i nj ection nDIdln@PEﬂﬂéﬁt%ﬁé e8nBCmbldi ng conditions as in the preparation
of the control speci- men, to thereby obtain a test specinen. Each
of the 5129 contro|As@@évﬁéﬁbaﬁatﬁ-h@asewoép@eﬁrrbﬁ med ta tremgeis teir 216

mm a width of 12,6 and,a thickpess of 3.2 mMm
ification in accordance with a system as shown in Fig.

1. The system of Fig. 1 comprises first stage, second

stage and third stage agitation polymerizations, and

first stage, andlsecond stage wire-wetting fall polym-
10 erizations. |

The first. stage agitation polymerizatioﬁ in first
agitation type polymerizer vessels 3A and 3B (each
having a capacity of 100 liters and equipped with an
agitator having agitating blades of anchor type) was

15 batchwise conducted, whereas the second stage and third
stage agitation polymerizétions in second and third
agitation type polymerizer vessels 3C and 3D (each

.having a capacity of 50 liters and equipped with an
agitator having agitating blades of anchor type) were

20 continuously conducted.-

The first stage and second stage wire-wetting fall
polymerizations in first and second wire-wetting fall
polymerizers 108A and 108B were continuously conducted.
Each of the first and second wire-wetting fall polymer-

25 izers is equipped with a perforated plate which has 50



The discoloration after residence of the polycarbonate resin conposition
was neasured, using SM col or conputer 5 Model SM5° (nmanufactured and
sold by Suga Test Instru- nments Co. Ltd., Japan), in accordance with
ASTM D1925: Specifically, the eval uation was nade by deternining the
difference ([err]Yl) in yell owness index betyeen the control specinen and
the test specinen [AYl = (yellow 10 ness i ndex of the test

speci nen) - (yel | owness i ndex of the control specinmen)]. The nmeasurenent of

each of the speciigRs Yas iR igmdbdddlsr pors ery éﬁ@f&ﬂané& Hhage
retardancy: The ane retardancy of a 1/16 inch-thick specinen 15 was

eval uated i n accgrdarRee cHnfiduia iV Vard icdh Buf ity fsdt vimd hsésond
described in UL-Subject 94. In this test, test results which are eval uated
with the code "Vy@'resiwe'ttihy dallotpdalarderdre, BT s teards obf t hemwp i HPSng
of a flamng particle, and test results 20 whi ch are evaluated with

t he code "V-2" iBdlbude wiresscng temge wrtidealdy piony the zespentive
particle. Hereinbel ow, explanation well be made with resect to various

i ngr edi entss used hicdesp ofd dien pagfioradiasbmiatesto a resarPEHPRsEiPBNati n

t he Exanpl es and the Conparative 130 .
the bottom of wire-wetting fall polymerizer 108 so that

a polymerizable material will not fall freely (not
free-fall) but fall along and in contact with the wires
(ﬁire-wetting fall). Illusfratively stated, each wire
10 103 is securéd at the upper end thereof to a support
rod (not shown) provided.above-the perforated plate 102
and extends downwardly through a hole (not shown) of
the perforated plate 102. 1In each of the first ahd
second wire—wetting fall po;ymerizers, the wire-wetting
15 fall distance is 8 m.

The polymerization reaction conditions in both of
first agitation type pplymerizer vessels 3A and 3B were
as follows: the reaction temperature was 180 ?C; the
reaction pressure was atmospheric pressure, and the

20 flow rate of nitrdgen gas was 1 liter/hr.

In operation, 80 kg of pblymerizable materials
[i.e., bisphenol A as an aromatic dihydroxy compound
and diphenyl'carbonate as a carbonic diester (the molar

ratio of diphenyl carbonate to bisphenol A = 1.04)]

25



Exanpl es. <Production of a pol ycarbonate resin> (Production of PC-1) 5

A pol ycarbonate was produced by nelt transester- ification in accordance
with a systemas shown in Fig. 1. The systemof Fig. 1 conprises first
stage, wsecond stage and third stage agitation polynerizations, and first
stage, and second stage wire-wetting fall pQlyym 10 erizations. The
first stage agitation polynerization in first agitation type polynerizer
vessel s 3A and 3B (each having a capacity of 100 liters and equi pped with

an agitator havi ngeagi babirg@abkadetnelr #A¢RohL WMRANINES skt of Hi¥pgHuiSE

conduct ed, whereas the second stage and third stage agitation
pol ymeri-zations i A aecandazadykhti {&hagizhaundn dfy phepdiytainersalasset s 3C

and 3D (each having a capacity of 50 liters and equi pped with an agitator
havi ng agitati ng bliaghenofl andhortermsepfvthe 2fhount ocfostddimomustom: 25
conducted. The first stage and second stage wre-wetting fal
pol yneri zat i ons i ppbi byt weddh$ecbased oo whet wed ghdl lofpdihendrdispdrencl)@A and
108B were continuously conducted. Each of the first and second wi re-wetting
fall polymgr- 25 as a pgdvmerizggdeppaderied )a ipdor Fimsdd agidiadian dvpms
50 polymerizer vessei 3A. The monomer mixture in polymer-
izer 3A was polymerized in a molten state for 4 hours
while agitating, to obtain prepolymer 4A. Outlet 5A
Was opened, and prepolymer 4A was fed to second agita-
10 tion type polymerizer vessel 3C, having a capacity of
50 liters, at a flow rate of 5 kg/hr. |
While feeding prepolymer 4A obtained in first
" agitation type polymerizer vessel 3A to second agita-
tion typé polymerizer vessel 3C, first agitation type
15 polymerizer vessel 3B was 6pérated to polymerize the
monomer mixture of bisphenol A and diphenyl carbonate
- in the same manner as in the'agitation polymerization
in first agitation fype polymerizer vessel 3A,  to
obtain prepolymer 4B. |
20 When first agitation type polymerizer Qessel 3A
became émpty, outlet SA of polymerizer 3A was closed
and, instead, outlet 5B of polymerizer 3B was opened,

so that prepolymer 4B was fed from first agitation type

polymerizer vessel 3B to second agitation type polymer-

25



131 holes having a dianeter of 7.5 nmand arranged in a zigzag
configuration. In each of the first and second wire-wetting fall

pol ymeri zers, 50 strands of 1 merr] SUS 316 L wires are hung vertically
from t.he respective 5 hol es of the perforated plate to a reservoir
portion at the bottomof wire-wetting fall ppjynerizer 108 so that a

pol yneri zable material will not fall freely (not- free-fall) but fall along
and in contact with the wires (wire-wetting fall). Illustratively stated,

each wire 10 17893 vesstAc WG ta thow iRete & 3 hagaof. t ora shpport rod
(not shown) provided above the perforated plate 102 and extends downwardly

through a hol e (nelstehey)) tie tdunaderdigmaieikad s anadfidrid s cand chtabpst
first and second wire-wetting fall polynerizers, the wire-wetting 15
fall distance isa$ menthiensd \abevie atdmn cheargednicondielymsrireboBA. of
first agitation type polymnerizer vessels 3A and 3B were as follows: the
reaction tenper atitvid endfeetBtaC puapo st 4 qhtained irsfixrsbsputEation
pressure, and the 20 flowrate of nitrogen gas was 1 liter/hr. In
operations 80 kgWPepFolyEmeEAR. YARSS] d% {9 fecond SAkiRFion 5EvRR

aromati ¢ di hydroxy _conpound and di_phenyl carbonate as a carboni c diester
(the nolar ratio NEFHARA V&ﬁ%ﬁ}ngﬁ% {RPBREFHA ‘Essﬁﬁ_%)‘]’as oper-

ated, so that the monomer mixture charged therein was
polymerized in the same manner as mentioned above.
| With respect to a batchwise polymerization in

10 first agitation type polymerizer vessels 3A and 3B and
the alternate feedihgs of prepolymers 4A and 4B from
polymerizers-SA and 3B to second agitation type polym- -
erizér vessel 3C, the same operation as mentioned above
was repéated, so that the prepolymer (either prepolymer

15 4A or prepolymér 4B, alternately) was continuously fed

| to second agitation'type polymerizer vessel 3C.

In second-agitation type polymerizer vessel 3C, a
further agitation polymerizatiqn of prepolymers 4A and
4B, alternately fed from first agitation type polymer-

20 izer vessels 3A and 3B, was continuously carried out
under polymerization reaction conditions wherein the
reaction temperature was 230 °C, the reaction pressure
was 100 mmHg and the flow rate of nitrogen gas was 2

liters/hr, thereby obtaining prepolymer 4C.

25



25 132 were charged together with a disodiumsalt of bisphenol A as a
catal yst (the anount of the disodiumsalt of bisphenol Ain terns of the
amount of sodium atom 25 ppb by weight, based on the weight of the

bi sphenol A 5 as a polynerizable materical) into first agitation type
pol yneri zer vessel 3A. The nononmer m xture g% polymer- izer 3A was
polynmerized in a nolten state for 4 hours dhi e agitating, to.obtain
prepol yner 4A. Qutlet 5A was opened, and prepolyner 4A was fed to seeond
agita- 10 tion twpenpehyRolite WIS pRlepdTymdayidty ih GHRAd Yadital
liters, at a flowrate of 5 kg/hr. \Wile feeding prepolymer 4A obtained in
first agitation typa pgppnevilymerieeselvedselo 3teaeadhed 20 Iitvdrd ype

pol ymeri zer vessel 3C, first agitation type 15 pol ymeri zer vessel 3B
was operated to par¥nefi pyepbdymemorder waisx tond ipludsissyhefiedd o atrdixdl pheny
carbonate in the sane manner as in the agitation polynerization in first
agitation type pBgjtetioer tyeeseprlymerigeshreissedr Solspnithad the) volume
Wien first agitation type polynerizer vessel 3A becane enpty, outlet 5A of
pol ymeri zBr 3A waf prgeedymer” 4C in second agitation type polymerizer

vessel 3C was constantly maintained at 20 liters.

In third agitation type poiymerizer vessel 3D, a
further agitation polymerization of prepolymer 4C fed
from second agitation type_polymeriéer vessel 3C was

10 continuously carried out undef polymerizatioﬁ reaction
conditions wherein the reaction temperature was 240 °C,
the reaction pressure was 10 mmHg and the flow rate of
nitrogen gas was 2 liters/hr, thereby obtaining prepo-
lymer 4ﬁ.

15 When theivolume of prepolymer 4D in third agita-
tion type polymerizer vessel éD reached 20 liters, a
part of prepblyﬁer 4D was continuously fed to wire-
wetting fall polymerizer 108A so that the volume of-
prepolymer 4D in third agitation type polymerize;

20 vessel 3D was constantly maintained at 20 liters. The
feeding of prepolymer 4D-to first wire-wetting fall
pblymerizer 108A was conducted through inlet 101A.

In first wire-wetting fall polymerizer 108Aa, a

wire-wetting fall polymerization of prepolymer 4D was

25



and, instead, outlet 5B of polynerizer 3B was opened, so that prepolyner 4B
was fed fromfirst agitation type polynerizer vessel 3B to second agitation
type polynmer- 25 133 izer vessel 3C at a flowrate of 5 kg/hr. In this

i nstance, the sanme polynerizable materials and catal yst as nenti oned above
were charged into polymerizer 3A Wiile feeqj prepol ymer 4B obtained in
first agitation 5 type pol yneri zer vessel” 3B to second agitation type
pol ymeri zer vessel 3C, polynerizer vessel 3A was oper- ated, so that t-he

monomer mi xture cRangedubgnY Baas ROIYARIINRE: Igb 1l SR B & adSion
menti oned above. Wth respect to a batchw se pol ynerization in 10

first agitation typadpeiyie’ whtkelas $hleS rddcidn Raripbridturd ihalss °c,
f eedi ngs of prepol yners 4A and 4B from pol ynerizers 3A and 3B to second

agitation type pobhut thel zeactissepréSsuries wadmd .Gamilg andsthientiened
above was repeated, so that the prepolyner (either prepolyner 4A or

prepol yner 4B, al reteabdél nitwegeno ghisnwaiss |4y lfidext/hrseddretraly tobtaiminge
pol yrmeri zer. vessel 3C. In second agitation type polynerizer vessel 3C, a
further aghbt ati onppeprpaEmerailO8A.of prepol yners 4A and

When the volume of prepolymer 109A atlthe bottom
of first wire—ﬁetting fall polymerizexr 108A reached 10
liters, a.part of prepolymer 109A was continuously fed
to second wire-wetting fall polymerizer 108B so that

10 the volume of prepolymer 109A in first wire-wetting
fall polymerizer 108A was consténtly maintained at 10
liters.

In second wire—wetting fall polymerizer 108B, a
wire-wetting fall polyméfization reaction was continu-

15 ousiy carried out-under-bolymerization reaction condi-
tions wherein the reaction temperature was 245 °C, and
the reaction pressuré was 0.3 mmHg and the flow rate of
nitrogen gas was 2 liter/hr, thereby obtaining. polycar-
bonate 109B.

20 ' When the voluﬁe of polycarbonate 109B at the
bottom of second wire-wetting fall polymerizer 108B
reached 10 liters, polycarbonate 109B was continuously
withdrawn in the form of a strand from second wire-

wetting fall polymerizer 108B through outlet 107B by

- 25



4B, alternately fed fromfirst agitation type polyner- 20 | zer vessels
3A and 3B, was continuously carried out under polynerization reaction
conditions wherein the reaction tenperature was 230 C, the reaction .
pressure was 100 mmHg and the flow rate of nitrogen gas was 2 liters/hr,

t hereby obtaining prepolyner 4C. 25 134 en the volunme of prepolynmer 4C
I n second agita- tion type pol ynerizer ves& 3C reached 20 liters, a part
of prepolyner 4C was continuously fed to third agitation type pol ymnerizer

vessel 3D so thaf the ﬁgggq\%acgaggﬁstpgﬁl“ﬁ&%g WEtHHE ithes SFPNha B £ at i on

type polymerizer vessel y maintained at 20 liters. In third
agitation type pgbw&a&%%ha\e%si@gs?@p Beldoid Qi radivieit 1oy PRl VIMego Tsmiiéon  of
prepol yner 4C fe .ffomsecond agitation type polynerizer vessel 3C was 10
continuously cariiza¢ 90BBURGS cRUISUERIY1ZAmaIm vadatid @t ddnditters. Withei n
the reaction tenperature was 240 [err]C, the reaction pressure was 10 mtg
and the fl ow rat ebehined etrangawasacu lintter peirlettshdremeans afhiang prepo-
| ymer 4D. 15 ' When the vol ume of prepolyner 4D in third agita-
5 strand cutter.
The temperature, the residence time and the value

of (Ki x Ti x Hi) in each of the agitation type polym-

erizer vessels, in each of the wire-wetting fall polym-

erizers and in each of the conduits are shown in Table

10 .n
1, together with the value of I (Ki x Ti x Hi).
Coi=1

With respect to the obtained polycarbonate pellets,
various properties were evaluated in accordance with
the above-mentioned methods. The weight average molec-
15 ular weight of the obtained polycerbonate.was 26, 800.
Further, as a result of the measurement by re-
versed phase liquid chromatography, it was found that
the obtained polycarbonate contained units of formula
(2')-(a) as heterounit (A) and units of formula (3')-
20 (d) as heterounit (B), wherein the units of formula
(3')-(d) were present in an amount of 0.50 mole %,
based.on the molar amount of the units of formula (2')-
(a), and wherein the sum of the amounts of the units of
formula (2')-(a) and the units of fofmula (3')-(4) was

25



tion type polynerizer vessel 3D reached 20 liters, a part of prepolynmer 4D
was continuously fed to wire- wetting fall polynerizer 108A so that the

vol une of prepolyner 4D in third agitation type polynerizer 20 vessel
3D was =constantly maintained at 20 liters. The feeding of prepolynmer 4D to
first wwre-wetting fall polynerizer 108A was conducted through inlet 101A
In first wire-wetting fall polynerizer 108A,13<‘;7-wi re-wetting fall

pol ymeri zati on of prepolyner 4D was 25 135 continuously carried out
under polyneri zati r i i{iQn erein the reaction tenperature
was 245 [err]C, aqug%tghg‘%?tgaggpi cq))(r%’%%dtes?glu%él%m&oe"f% ar‘r“rﬁ-‘lbn%n# tﬂ%c‘ff%WQ ate of
nitrogen gas was ﬁnliit%er(llr)r., t hereby obtaining 5 prepol yner 109A. Wen
t he vol une of prepolyner 109A at the bottomof first wire-wetting fall

pol ynmeri zer 108A reached 10 liters, a part of prepolyner 109A was
continuously fed to second wire-wetting fall polynerizer 108B so that 10

t he volune of prepolynmer 109A in first wire-wetting fall polynerizer 108A
was constagt ly maintained at 10 liters.

10

15

20

25



In second wire-wetting fall polynerizer 108B, a wire-wetting fall

pol yneri zation reaction was continu- 15 ously carried out under

pol ymeri zation reaction condi- tions wherein the reaction tenperature was
245 [err]C, and the reaction pressure was 0.3 mrHg and the flow rate of
nitrogen gas was 2 liter/hr, thereby obtal8Bng pol ycar- bonate 109B. 20
When t he vol une of polycarbonate 109B at the bottom of second wire-wetting
fall polynerizer 108B reached 10 liters, polycarbonate 109B was @ + ~
continuously withdrawn in the formof a strand from second w r &= ing
fall polymerizer 108B through outlet 107B by 25 136 neans of figgharge

punp 106B_so that e volume of polycarbopate 109B in second vm'g -Qeiting
fall polyfper- i)ge‘_r' 108B was constantly maintained at 10 literss %u
obt ai ned strgnd:«\lgs cut into pellets by nmeans of a 5 st|r agdn gt er .
The tenpefat’yre ne residence tinme and the value of (Ki x Ti g:HJ3n each
of the ag tafio s ype polym erizer yyessels, in each of the m ge5wetting
fall polym @ri gal b and in each of the conduits are shown in Tgbgegﬂ,’
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10 : n 1, together with the value of [err]

(Ki x Ti x H). i=1 Wth respect to the obtalned pol ycar bonate pellets,
vari ous properties were evaluated in accordance with the above-nentioned
nmet hods. TFhe wei ght average nol ec- 15 ul ar wei ght of the obtained

pol ycar bonate was 26,800. Further, as a reiglt of the measurenment by re-
versed phase |liquid chromatography, it was und that the obtained

pol ycar bonate contai ned units of fornmula (2')-(a) as heterounit (A) and
units of fornula(gé b) 20 (d) as heterounit (B), wherein the units of
formula (3')-(d) "were’present in an anount of 0.50 nole % based on the

nol ar anmount of the “ﬂ'E?mﬂErE@%?ﬂ&a %g) an g) h¥3d eMRE LRI ddie gt r 1 he

anounts of the units of fornula e units of formula (3')-(d)

\(Nfil)s 22 10 127 0. Qana%eh%uhgsadwaaghk&ea%&ageamu@buqfaﬂ RUIGHNGAUNI t S

26,800 was used as PC-2.

5
<Rubber-reinforced thermoplastic resin>
(B-1)
As B-1, use was made of an ABS resin (acryloni-
trile—butadiene-styréne resin) having the following

10 composition:

acrylonitrile segment 24 % by weight.

butadiene segment 10 % by weight

styrene segment 66 % by weight
(B-2)

15 . As B42, use was made of an AAS resin (acryloni-
trile-butyl acrylate-styrene resin) having the follow-
ing composition:

acrylonitrile segment ‘ 24 % by weight
butyl acrylate rubber 20 % by weight

20 styrene segment’ 56 $ by weight.
(B-3)

As B-3, use was made of a rubber—reinforded ther-
moplastic resin having the following composition:
acrylonitrile segment 18 % by weight

25 butadiene segment : 20 % by weight



20 25 138 [err] 139 (PC-2) A commercially avail abl e phosgene process
pol ycar- bonate having a wei ght average nol ecul ar wei ght of 26,800 was used
as PC-2. 5 <Rubber-reinforced thernoplastic resin> (B-1) As B-1, use was
made of an*ABS resin (acryloni- trile-butadi ene-styrene resin) having the

follow ng 10 conposition: acrylonitril egnent 24 % by wei ght.

but adi ene segnent 10 % by wei ght st@% ne segnent 66 % by

wei ght (B-2) 15 As B-2, use was made of an AAS resin (acryl-oni-
styrene segment ' 50 % by weight

N-phenylmaleimide segment 12 % by weight.

<Production of a conjugated diene rubber>
5 (Rubber latex S-1)

0.2 part by weight of t-dodecylmercaptan, 0f7 part
by weight of potassium rosinate, 0.3 part by weight of
beef tallow soap, 0.25 part by weight of sodium persul-
fate, 0.1 part hy weight of sodium hydroxide and 0.35 |

10 part by weight of sodium hydrogencarbonate were dis-
solved in 60 parts by weight of ion-exchanged water.
The resultant solution, 97.0 parts by weight of 1,3-
butadiene and 3.0 parts by weiéht of acrylonitrile were
charged in an evacuated 50-liter autoclave, and a

15 polymerization reaction was conducted at 65 °C.

While continuing the polymerization reaction, an
agueous solution prepared by dissolving 0.3 part by
weight of potassium rosinaté, 0.1 part by weight of
beef tallow soap, 0.1 part by weight of sodium peréul—

20 fate, 0.05 part by weight of sodium hydroxide and 0.15
part by weight of sodium hydrogencarbonate in 50.0
parts by weight of ion-exchanged water was gradually
and continuéusly added to the reactionfsystem over 10
hours between the two points in time of 10 hours and 20

25 hours after the start of the reaction. The total



trile-butyl acrylate-styrene resin) having the follow ing conposition:
acrylonitrile segnent 24 % by wei ght butyl acrylate rubber 20 % by
wei ght 20 styrene segment 56 % by weight. (B-3) As.
B-3, use was nade of a rubber-reinforced ther- noplastic resin having the
followi ng conposition: acrylonitrile segnment,, 18 % by wei ght 25

but adi ene segnent . 20 % by wei ght ﬁ40 styrene segnent

50 % by wei ght N-phenyl nal ei m de segnent 12 % by wei ght. <Production -of a

conj ugat ed di ene rRAME &F each (FEPPEE ABbPX-medtiOndd PAbpHUNABI 88t ok

t - dodecyl mercaptan, 0.7 part by weight of potassiumrosinate, 0.3 part by
wei ght of beef taldasersias s 2Indibcdtdy iwi ghé eblamndi uspersal vabake2 0.1
part by wei ght of sodi um hydroxide and 0.35 10 part by wei ght of

sodi um hydr ogencadedmat e were dis- solved in 60 parts by wei ght of

i on- exchanged water. The resultant solution, 97.0 parts by weight of 1, 3-
but adi ene and 3.0 part Afengeirleticr rgf obe rabevegnentioned continuous -

5 addition of the solﬁtion, the polymerization tempera-
ture was elevated to 80 °C and a further reéction.was
performed. 26 Hours after the start of the polymeriza-
tion reaction, the polymerization rgaction was termi-
nated by cooling the reaction system. Unreacted monom-

10 ers were removed by blowing steam into the resultant
reaction mixture, thereby obtaining a rubber.latex.
The weight average particle diameter of the obtained
rubber ;atex was determined from a photograph thereof
taken through a transmission electron microscope (TEM)
15 and was found to be 0.28 um. The pH.of the rubber

latex was 10.1.

20

25



charged in an evacuated 50-liter autoclave, and a 15 pol yneri zati on
reacti on was conducted at 65 [err]C. Wiile continuing the polynerization
reaction, an aqueous solution prepared by dissolving 0.3 part by wei ght of
pot assi um*r osi nate, 0.1 part by weight of beef tallow soap, 0.1 part by

wei ght of sodi um persul - 20 fate, 0.09%gpart by weight of sodium

hydr oxi de and 0. 15 part by wei ght of sodi um hydrogencarbonate in 50.0 parts
by wei ght of ion-exchanged water was gradually and continuously added to

t he reaction systemover 10 hours betweemabhe two points in tinme of 10
hours and 20. 25 hours after the start of the reaction. The total

141 anount of eagh—ef—the—abeve-—renrtionet—corpounrdsrTas—aw—ratertatsi s
indicated in thejcolum "S-1" of Table 2 bel ow. Aftgr conpl &ilon of tjhe
above- nenti oned eonttatots—5 additomof—the Hottom—the

pol yneri zation t ghpdrhutediengas el evated to 80 [erf] C and a%7urt her
reacti on was per {dERBYON2ETEHSBrs after the start of {the pol ynmBriza- t|i on
reaction,_the polymerization reaction was term - nagjed by %001|ng Th
reaction Jystem %ﬂ?éﬂﬂt@ﬂrﬁBﬁSﬁFelo ers were fenoved%y2bl owi ng st eam
into the resulta

otassium rosinate 1.0
Beef tallow soap _ 0.4
pH controlling agent NaOH/
) : NaHC03
Polymerization time (hour) . 26
10 pH after polymerization 10.1

Weight average diameter (um) ' 0.28

15

20

25



reaction mxture, thereby obtaining a rubber |atex. The weight average
particle diameter of the obtained rubber [atex was determ ned froma

phot ograph t hereof taken through a transm ssion el ectron m croscope (TEM
15 v and was found to be 0.28 pm The pH of the rubber |atex was 10. 1.

20 25 142 Table 2 s-1 1, 3-butadiene 143 _ . 97
Acrylonitrile 35 Sodi um persul fate
0. 35 Pot assi um rosi nate ' 1.0 Beef tallow soap -
0.4 pH control | i mPmaghrition of a graft copolymdeOH NaHCO err]

Pol ymeri zation time (hour) 26 10 pH after

pol ynmeri zati on (Production of R-1)J10.1 Wi ght average di aneter (pm
0.28 15 20
An aqueous solution obtained by dissolving 0.3
part by weight of potassiuﬁ rosinate in 100 parts by
5 | weight of ion—exchangeq water, and 40 parts by weight
(in terms of the nonvolatiles éontent) of the rubber
latex S-1 prepared above were charged in a 10-liter
polymerization reactor.to obtain a starting solution.
After purging the gas phase in the reactor with nitro-
10 gen gas, the starting solution was heated to 76 °C.
Then, two solutions and a monomer mixture which are
described in Table 3 below, that is, the aqueous solu-
tion (i), the aqueous solution (ii) containing a polym-
erizable emulsifier represented by formula (42), and
15 the monomer mixture (iii), were continuously added to
the polymerizafion reactor over a period of 5 hours.-
After completion of the above-mentiohed addition, the
temperature of the reaction'mixtﬁre was kept at 70 °C
for 1 hour to complete the reaction, thereby obtaining
20 a graft copolymer latex.
The abbreviations used in Table 3 represent the
following compounds.
SFS: sodium formaldehyde sulfoxylate; EDTA: disodium
ethylenediaminetetraacetate; t-DM: t-dodecylmercaptan;

25 and CHP: cumene hydroperoxide.



25 143 <Production of a graft copol yner> (Production of R-1) An aqueous
sol ution obtained by dissolving 0.3 part by weight. of potassiumrosinate in
100 parts by 5 . wei ght of ion-exchanged water, and 40 parts by wei ght
(in ternms of the nonvolatiles content) of the rubber latex S-1 prepared
above were charged in a 10-liter polynerizatjgn reactor to obtain a
starting solution. After purging the gas phase in the reactor with nitro-
10 gen gas, the starting solution was heated to 70 [err]C. Then,” two

solutions and a mononegeghx! HpAiHG R 8he168R3aBhkeeol RnEABLR a1 guatial
I's, the aqueous solu- tion (i), the aqueous solution (ii) containing a

polym erizable egybsi{hesr napeasentafibumf eulbte( 43k, addedlSheretd e
nmononer mxture (ii1), were continuously added to the polynerization

reactor over a pegbagubhtt kher grasit eopodgpkeeti ofhef coagudladed pedtyimered
addition, the tenperature of the reaction m xture was kept at 70 [err]C for
1 hour to conpl eteatheasbedti dehytiiretteldy andt dirdiedg 20 therepygodftain a
copol ymer | atex. The abbreviations used in Table 3 represent the
5 powder of a graft copolymer (hereinafter, frequently
referred to as "GRC").
(Production of R-2)
Substantially -the same procedure as in the produc-

tion of R;l was repeated, except that a polymerizable

10 emulsifier indicated in Table 3 was used. Then, the
obtained graft copolymer latex was tréated in substan--
tially the same manner as in the production of R-1, to
thereby obtain a GRC (powder‘of graft copolymer).
(Production of R-3)

15 : A starting solution as indicated in Table 3twas
charged in a 10-liter polymerization reactor. After
purging the gas pﬁase in the reactdr with nitrogeh gas,
the starting solution was heated to 70 °C. Then, the
aqueous solution (i), the aqueous solution (ii) and the

20 monomer mixture (iii) which are indicated in Table 3
belo& were continuously added to the polymerization
reactor over a period of 5 hours. After completion of
the above-mentioned addition, the température of the

reaction mixture was kept at 70 °C for 1 hour to com-

25 plete the reaCtion, thereby obtaining a graft copolymer



foll owi ng conpounds. SFS: sodi um for mal dehyde sul f oxyl ate; EDTA: di sodi um
et hyl enedi am netetraacetate; t-DM t-dodecyl nercaptan; 25 . and CHP
cunmene hydr oper oxi de. 144 After adding an antioxidant to the obtained
graft cqpol yner |atex, alum numsulfate was added thereto to coagul ate the
graft copol yner. The coagul ated pol yner was §hed, dehydrated and dri ed,
to thereby obtain a 5 powder of a graft~Copol ynmer (hereinafter,
frequently referred to as "GRC'"). (Production of -R-2) Substantially the
same procedure as jgcdhe pi’HQHC thé 08nehiRed wafeeesabﬁgmeﬁxgs%xt hak a

pol ymeri zabl e 10 enulsifier indicated in Table 3 was use Then, the

obtained graft copelrgs®sdl shexubetahteal By tReSyhmbafanhbal hy B_Hetﬁém?
manner as in the production of R 1, to thereby obtain a GRC (powder of

graft copol ynmer). gpRodactionnodfRRL 3} o lbhereby obtafnshaGRcng sol ution as
indicated in Table 3 was charged in a 10-liter polynerization reactor.
After purging the gas phase in the reactor wwth nitrogen gas, the starting
sol ution me; heated to 70 [err] C. Then, the

10

15

20

25



aqueous solution (i), the aqueous solution (ii) and the 20 - ‘nononer

m xture (iii) which are indicated in Table 3 bel ow were conti nuously added
to the polymerization reactor over a period of .5 hours. After conpletion of
t he above-nentioned addition, the tenperature of the reaction m xture was
kept at 70 [err]C for 1 hour to com 25 plete the reaction, thereby
obtaining a graft copol yner 145 | atex. TH&® the obtained graft
copolymer |atex was treated in substantially the same nanner as in the
production of R-1 to thereby obtain a GRC. 5 %ﬁ)lS 20 25 146 Table 3 R-1

R-2 R-3 Starting Type of rubber polyner &3 S-1 S-1
S-1 ' ' -
R-1 R-2 R-3
Starting|Type of rubber polymer S-1 S-1 S-1
solution|Amount of rubber polymer 40 40 4o
Potassium rosinate 0.3 0.3 0.3
Ion-exchanged water 100 100 100
5
Aqueous |Iron(II) sulfate 0.005 0.005 0.005
solution|SFS 0.1 0.1 0.1
(i) EDTA 0.04 0.04 0.04
Ion-exchanged water 50 50 50
Aqueous |Type of emulsifier (42) (45) (see
solution| (formula No. described in Note 1)
(ii) the present specification)
Amount of emulsifier 1.0 1.0 2.0
Ion-exchanged water 20 20 20
10 Monomer [Acrylonitrile 24 24 24
mixture |Styrene 36 36 36
(1ii) t-DM 0.6 0.6 0.6
CHP 0.1 0.1 0.1
Amount of polymerizable emulsifier 1.0 1.0 0.0
(see Note 2)
Note 1: Potassium rosinate
15 Note 2: Amount of polymerizable emulsifier means the amount of the
polymerizable emulsifier contained in the reaction system of
emulsion graft polymerization (including the amount of the
polymerizable emulsifier contained in the rubber polymer).

20

25



sol uti on Anount of rubber pol yner 40 40 40 Pot assi um

rosi nate 0.3 0.3 0. 3 | on-exchanged wat er

100 100 100 5 Aqueous Iron(ll) sulfate 0. 005

0. 005 0. 005 sol ution SFS ' 0.1 0.1

0.1 (i) EDTA »0.04. 0. 04 0. 04

| on- exchanged wat er 50 %6 50 Aqueous Type of
enul sifier (42) (45) (see solution (formula No. -
described in <Production of a vinyMNob8ijhelbi) the present

speci fication) Anpunt of ernulsifier 1.0 1.0 2.0

| on- exchanged wagery) 20 20 20 10 Mononer
Acrylonitrile 24 24 24 m xture Styrene

36 36 36A(sblutiont eBhbisting of 30 parts by weighft. 6£ 0.6
0.6 CHP 0.1 0.1 0.1 Amount of

pol ynmeri zabl e enubbuéner(as a solvénd), 36 pards by weightsef KSyewef®, Note
1: Potassiumrosinate 15 Note 2: Anmount of polynerizable :

.emul sifié& means34heapheubpy weight pé| gacyioabtridaupndf PePScharsi REd in

the reaction system of enulsjon graft pol yneri zation (including the anount
of the pol ymeri Z4®+@Endf sErPREYE CREBEPRELSPRATPREL r IBBRFREBPPAER) (280225

polymerization initiator) was prepared. The solution
was continuously fed to a 10-liter reaction vessel to
thereby conduct a continuous solution polymerization at
10 120 °C while maintaining an average residence time of
1.1 hours. A reaction mixture was withdrawn from the
reaction vessel and charged into an apparatus for
removing vélatiles, in which a temperature of 250 °C
and a reduced pressure of 10 mmHg were maintained. 1In
15 - this way, the unreacted monomers and the organic sol-
vent were collected by evaporation,.and a copolymer (T-
1) was obtained in the forﬁ of pellets. The composi-
tion of the obtained ¢opolymer was determined by IR
spectrophotometry. As a resﬁlt, it was found that the
20 copolymer contained acrylonitrile in an amount of 40 %
by weight and styrene in an amount of 60 $ by weight.
The réduced viscosity of the copolymer T-1 was 0.41 (as
measured at 30 °C with respect to a 0.617 % by weight
solution of copolymer T-1).
25 |



147 <Production of a vinyl polyner> (T-1) A solution consisting of 30 parts
by wei ght of toluene (as a solvent), 36 parts by weight of styrene, 5

34 parts by weight of acrylonitrile and 0.05 part by wei ght of t-butyl

per oxyt sopropyl nonocarbonate (as a polynerization initiator) was prepared.
The solution was continuously fed to a 10-I%&§r reaction vessel to thereby
conduct a continuous solution polynerizatio t 10 120 [err]C while
mai nt ai ni ng an average residence tine of 1.1 hours. A reaction m xture was

wi t hdrawn fromt hg.yr t and charged into an apparatus for
! 't NGy é%éf’:f%@i 9 pp
renDV|ng,voIat|Ié§ S ﬁ%lc a tenperature of 250 [err]C and a reduced

pressure of 10 e maintained. In 15 this way, the unreacted
nononers and the organic sol- vent were collected by evaporation, and a

copolymer (T- 1) was ¥ armer, iusd head aida®fopeh | £1sme Thet£0@RAS| - hav Oig Of
t he obtai ned copol yner was determ ned by IR spectrophotonetry. As a result,
it was found thata tsteftdhing tempataytere cofit BOHetlC acwlylcni 1si 4 ecompaand
anount of 40 % by wei ght and styrene in an anmount of 60 % by wei ght. The
reduced vPBscosit wegreadentompddynBrriulla wods D. aldo¢aswherein - n is 0 or a
natufal number, and each of R48 and R48' represents a
group represented by formula (51).
(FR-2)
As FR-2, use was madé of triphenyl phosphate.
10 (FR-3)
As FR-3, use was made of a flame retardant which
is a compound represented by formula (52) above wherein
_ R52 is A4, the average value of n is 1.5, and each of
Ar® to ArS represents a phenyl group.
15 (FR-4)
~As FR-4, use was made of an oligomeric phosphafe
flame retardant composed mainly of a compound repre-
sented by formula (53) above. FR-4 was synthesized
according to the following method.
20 114 g (0.5 mol) of Bisphenol A, 154 g (1.0 mol) of
phosphorus oxychloride and 1.4 g (0.015 mol) of magnes-
ium chloride anhydride were charged in 500-ml four- .
nécked flask equipped with an agitator and a reflux

tube, and reacted in a nitrogen gas flow at a tempera-

25 ture within the range of from 70 to 140 °C for 4 hours.



measured at 30 [err]C with respect to a 0.617 % by wei ght sol ution of

copolynmer T-1). 25
a flane retardant,

148 <Fl ane retardant> (FR-1) As FR- 1, use was made of
having a softening tenperature of 105 [err]C, which is a

conpound 5° represented by fornula (48) above wherein nis 0 or a
nat ural nunber, and each of R err] and R[ezfl% represents a group
S

Tepresented by formula (51). (FR-2) As FR-

phosphate. 10

e was nmade of triphenyl
(FR-3) As FR- 3, use was nmade of a flame retardant -which

wverage el ue of Ave et GF (il R Eod LT Blitad 1dd. choC

aver age val ue of °
phenyl group. 15

phosphat e fl anme fet ar dant compose

ter Rt@m % etﬂ@sfr@.«gs Of Bk OF& HOFEHAC

y of a conpound repre- sented by

formula (53) abovgemddiwas, sty fﬁ%éﬁ%ﬁ%@&m twad heed@bé@Weo 9208t hod.

mmHg or less using a vacuum pump, and the unreacted

5 phosphorus oxychloride evaporated was recovered by a

trap. Subsequently, the flask was cooled to room

temperature, and 61 g (0.5 mol) of 2,6-xylenol and 2.0

g (0.015 mol) of aluminum chloride anhydride were added

to the cooled flask. Then, thé flask was heated to a

10 temperature within the range of from 100 to 150 °C, and

the temperature was kept within this range for 4 hours,

thereby conducting a further reaction for 4 hours.

Subsequently, the flask was cooled to room temperature,

~and 141 g (1.5 mol) of phenol was added to the cooled

15 .~ flask. Then, the flask was heated to a temperature

within the range of from 100 to 150 °C, and the temper-

ature was kept within this range for 4 hours to com-

‘plete the reaction. The internal pressure of the flask

was reduced to 1 mmHg while maintaining the internal

20 temperature of the flask at the reaction temperature to

remove the unreacted phenol, thereby obtaining a

phosphate.

During the above-described reaction, hydrogen

chloride gas generated by the reaction was colle¢ted

25 and absorbed by an aqueous sodium hydroxide solution,



20 114 g (0.5 nmol) of Bisphenol A, 154 g (1.0 nol) of phosphorus
oxychloride and 1.4 g (0.015 nol) of nagnes- iumchloride anhydride were
charged in 500-m four- necked flask equi pped with an agitator and a refl ux

tube, *and reacted in a nitrogen gas flow at a tenpera- 25 ture within
the range of from70-to 140 [err]C for 4 h§$6 149 After conpletion of
the. reaction, while maintaining the intern tenperature of the flask at

the reaction tenperature, the internal pressure was reduced to 200

[ess using a vacliin Giandiif (92 geggﬁgpaée? hydﬁ88§f1 ar%gcgkgr' de

evapor at ed was recovere y a trap. sequent was coolled to
room tenperat ur g, 4 %uﬁeéob{» H@u%railzaélesw@ﬂekaemw Qna £8e015 ol )

of alun1nun1chlor|de dride were added to the cool ed fl ask. Then, the
flask was heat eGhddlsird® value t REPCLSLAT Lo hbhitbhengatpe pfrobﬁ:@gsla@ to

150 {err]C, and the tenperature was kept within this range for 4 hours,
t her eby conduct iftge aréadthen. reacti on for 4 hours. Subsequently, the flask
was cooled to roomtenperature, and 141 g (1.5 nol) of phenol was added to
the cool &d 15 f | 'Ets . obHdnbmed t plzosphatke wass heasbddt wikht dapéidfiede
within the range of from 100 to 150 [err]C, and the tenper-
water and subjected to filtration using a filter paper
(# 131, manufactured and sold by Advantech Toyo Ka-
bushiki Kaisha, Japan) to remove the solids and obtain
a filtrate. The filtrate was dried in vacuum to obtain
10 a purified phosphate; The obtained purified phosphate
was transparent and paleljellow.
The pufified phosphate was analyzed by GPC [LC-
10A,.manufactured énd sold by Shimadzu Corporation,
Japan; Column: TSK gel ODS-80T, manufactured and sold
15 by Tosoh Corporation, Japan; Eluent: a mixture of .
methanol and water (methanol/water: 90/10)]. As a
result, it was found that the content of the compound
represented by formula (53) in the purified phosphate
was 63 % by weight. '
20
<Antistatic polymer>
A commerc1ally avallable polyetheresteramlde

(trade name: Pelestat 6321, manufactured and sold by

Sanyo Chemical Industries, Ltd., Japan) was used.

25



ature was kept within this range for 4 hours to com plete the reaction.
The internal pressure of the flask was reduced to 1 mmHg whil e mai ntaining
the internal 20 tenperature of the flask at the reaction tenperature
to remove the unreacted phenol, thereby obtaining a phosphate. During the
above-described reaction, hydrogen chloridfsgas generated by the reaction
was. col | ected 25 and absorbed by an aqueous sodi um hydr oxi de sol uti on,
150 and the anobunt of the generated hydrogen chloride gas was neasured by
neutralization tigyaliQha0d the measured val ue was used for nonitoring

t he progress of the reaction. 5 The obt ai ned phosphate was washed

wWith distilled water ganchbrshbieCd ey tSvdildbpdi 88asshnglRyibbheenaaner (#
131, manufactured and sold by Advantech Toyo Ka- bushi ki Kai sha, Japan) to

renove the soli deoridth otddium dbédécplivenddrediul f6Rbte WRatddi €gdpeh, vacuum
to obtain 10 a purified phosphate. The obtained purified phosphate
was transparent merchfmdteuned |lavd Sdibd poy | Tolego pkiasehakegywasCanal kzéd, by GPC
[ LG 10A, manufactured and sol d by Shimadzu Corporati on,

. 5 Japan] was used. .

<Anti-dripping agent>
PTFE (polytetrafluoroethylene) having an average
particle size of 500 pm as measured in accordance with
10 ASTM—D1457,.and almelting temperature of 327 °C as

measured in accordance with JIS-K6891, was used.

<Glass fiber>
A glass fiber having a fiber diameter of 13 um
15 which had been treated with a silane coupling agent was

used.

Examples 1 to 20 and Comparative Examples 1 to 13

Polycarbonate resins and other ingredients were
20 blended according to the formulations (unit: part by
weight) indicated in Tables 4 to 6, and the resultant
blends were individually melt~kneaded, using a twin-
screw extruder (ZSK-25, manufadtured and sold by Werner
Pfleiderer GmbH, Germany) at a cylinder temperature of

25 240 °C, to thereby obtain pellets of polycarbonate



Japan; Colum: TSK gel ODS-80T, . manufactured and sold 15- by Tosoh

Cor poration, Japan; Eluent: a m xture of nethanol and water

(et hanol /water: 90/10)]. As a result, it was found that the content of the
conmpouwnd represented by fornmula (53) in the purified phosphate was 63 % by
wei ght. 20 <Antistatic polynmer> A commerci glly avail abl e

pol yet heresteram de (trade nane: Pel estat éf{, manuf act ured and sol d by
Sanyo Chemi cal Industries, Ltd., Japan) was used. 25 151 <El ectrofyte> A

iall ' ' | b - f ' SYelel] :
Godocyl benzenceu Potat SO RaPd Ly Ry, - BRI BCE o el and o By P asei
Kogyo Co., Ltd.,y8s madel@RRl répettedo AR ipedhich % ARMraREE with

(pol ytetrafl uoroet hyl ene) having an average particle.-size of 500 [err]m as

measured i n accoggangBovelheh®ioned HeEMbBE457, and a nelting tenperature
of 327 [err]C as neasured in accordance with JIS-K6891, was used.

5 Examples 21 to 24

Polycarbonate resins. and other ingredients were
blended according to the formulations (unit: part by
weight) indicated in Table 5, and the resultant blends
were individually melt-kneaded, using a twin-screw

10 extruder (ZSK-25, manufactﬁred and sold byTWe:ne:
Pfleiderer GmbH, Germany) at a cylinder temperature of
240 °C, to thereby obtain pellets of polycarbonate
resin compositions. During the melt-kneading, glass
fibers were fed into the molten resin being melt-knead-

15 " ed, thrpugh a side-feed opening of the extruder which
is positioned near the outlet of the extruder. Evalua-
tion of various properties was made with respect to the
pellets in accordance with the above-mentioned methods.

Results of Examples 1 to 24 and Comparative Exam-

20 ples 1 to 13 are shown in Tables 4 to 6.

25



<d ass fiber> A glass fiber having a fiber diameter of 13 pm'15

had been treated wth a sil-ane coupling
and Conparative Exanples 1 to 13 Pol ycar

bo

whi ch

nt was used. Exanples 1 to 20
ate resins and other ingredients

were 20 'epdedaccording to the forpuiattons (ot gart—py werght )
I ndi cated in 'afgb es to 6, aaphd &he rasul fant bl ¢ngds were iindi v| dual|ly
nel t - kneaded, 3T's ??g twi n- "Serew extrudeyr (ZSK-2% mapuf aqtdrefd:iand $9l d
by Werner Pil1&i der er GrbH, Cefnany) at a kylindej tenpéeratyre of 25| -
240 [err]C, [t® therelpy obtain|pellets of jpolycarlhonate 52 resin
conposi tiong.2&BvGuaji on of various properties sy made W tlhoregpect 40 the
pellets in acﬁordance with the above-nentf oned mgtchods| 5 Examples 21
to 24 Polycarhonate tesins anfdl other ingrledients{were bl ended according to
the fornul atli®ns égni t: part py weight) ijndicated in Table |5, ahd the
resul tant bl &8s re in@vidpally ndlt-klheaded, | G5i ng|la tWi®- skfew|
ext ruder (Z£5m25, mahuf acturefd and sol d by Wernef SPfl el dergr GipH, G pany)
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240 [err]C, to thereby obtain pellets of polycarbonate resin conpositions.
During the nelt-kneading, glass fibers wyrg fed into the nolten resin being
mel t - knead- 15 ed, through a side-féed opening of the extruder which

S posFtlonagmnear the outlet |of the extrpder. EJal ua- &1 onf of yariqus
properties ade Wi th gespect to the peld ets ingaqg rasla ce mn@h tihe
above- nent i dn@d [ret hdds. Resullt s of E&anp €s btqR4a Cgnpar at# veg B{am
20 pl es tb 13 |are shomh in Tables # to 6. {25 3lerr 1.54
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156 Exanples 25 to 38, 45 and 46, and Conparative Exanples 14 to 21

Pol ycarbonate resins and other ingredients were bl ended according to the
formulations (unit: part by 5 wei ghi%_r,i ndicated in Tables 7 to 9, and
the resultant blends were individually nelt-kneaded, using a tw n- screw
extruder (ZSK-25, manufactured and sold by Werner Pfleiderer GrbH Gernany)

at a cyl i ndgrtenperattire—of 2467 er+iE—feo—thergby—ebiatrpetpts—of
pol ycar bonatleg 0L~ [ Q r¢sin cogpsi t #pns. | SEvel u%tﬂg on of vdrioupapr gpenti es
was nmade wi tfh8keSRelct to the pel|ets In cor@an¢e wit hsi hg aboye~ ngmeijoned
met hods. ExqupFdt930 told44 15 Pol ycarbonate [esirds and other
i ngredi ents [wee 8l legded accapdi hg tg thel forgul atyj ons|Lunifty, pprt By
wei ght) i ndi cogéigi CTabl e 8,Yan{ th& result agt blends| ferg Tnd| » dgat ||y
mel t - kneaded,S &sd By a t Wi n- screw| extruder| (ZSK- 25, nanpigact{ur ed| and | $HIld by
Wer ner 20 4 oPfHeli der er H fermany) Jat. a cylinder|[&enperat ureT‘AO
= (] o [ 3 X
[err]C, to tih@Hepy tafn pelletp of —pol ycarbgnates res Qccrﬁos B on&
Buring the e gXkggading, glass fibers were fed fnto thg nglten i?esir?\being
mel t - knead- [egg t@roughta sTde-fged—opentng—of—the—extfuder—whEh
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25 I's positioned near the outlet of the extruder. Eval ua- 157 tion
of various properties was nade with respect to the pellets in accordance

w th the above-nentioned nethods. Results of Exanples 25 to 46 and :
Conparative Exanples 14 to 21 are shown in Tables 7 to 9. 5 As apparent
fromthe conparison of the results in Exanpkgs 1 to 6 with those of
Conparative Exanples 1 to 6, the resin conposition of the present invention
exhibits high MFR (i.e., excellent nelt flowability) 10 and, hence,
excel I ent nol dabgkhh¥ieads2608828680 18 anledb) GARPCHmipadia tiRice Ex3aaS dipt
contain a polycar- bonate resin having the Specific heterounit. The resin
conposition of the ppezgent invention also has excellent |zod inpact '
strength. 15 Further, as apparent fromthe conparison of the"
results of Exanpl es 7pPbdyddrhbhhtehvesink Gofdpatheryvdngradiless s/ wexrelO,
when the resin conposition of the present invention contains a flane
retardant and anbiendedrapppngingetio, thee fornudatdopssi(undit n@amniby 20

exhibits high Izod inpact strength and excellent nold- ability, but also
‘achi eves &yma"\L@pigggé|ipﬁi§appgnén Tables 7 to 9, and the resultant

blends were individually melt-kneaded, using a twin-

screw extruder (ZSK-25, manufactured and sold by Werner
Pfleiderer GmbH, Germany) at a cylinder temperature of
240 °C, to thereby obtain pellets of polycarbonate

10 resin compositions. Evaluation of various properties
was made with respect to-fhe pellets in accordance with

the above-mentioned methods.

Examples 39 to 44

15 Polycarbonate resins and other ingredients were
blended according to the formulations (unit: part by
weight) indicated in Table 8, and the resultant blends
were individually melt—kneadéd, using a twin-screw
extruder (ZSK-25, manufactured and sold by Werner

20 Pfleiderer GmbH, Germany) at a cylinder temperature of
240 °C, to thereby obtain pellets of polycarbonate
resin cémpositions. During the melt-kneading, glass
fibers were fed into the molten resin being melt-knead-
ed, through a side~-feed opening of the extruder which

25 is positioned near the outlet of the extruder. Evalua-



retardancy eval uation in accordance with UL-Subject 94, as conpared to a
resin conposition which does not contain a pol ycarbonate resin having the
specific 25 het erounit and whi ch di sadvant ageously exhibits the "V-
158 2" FKevel’in a flanme retardancy eval uation in accordance with UL-Subject
94. This indicates that the dripping- preVen#h e property of the resin
conposition of the present invention containt z a flanme retardant and an 5
anti-dripping agent is very excellent. Further, as apparent fromthe

results of Exampl e 5, (e Lepli. coipeakLion @é G407 §3€R! bOYERY 48 the

contains an anti St%lfl C pol ymner um a enze- nesu nat e

exhibits | ow SU”%‘?&H&% SiﬁVééaoraaﬂeéa&ltﬁOthe abbP-hBatibRed fdithods.

conposi tion has e ent antistatic properties. Further, as apparent from

the conparison of the resskiesobs EHasRbESs 225 80446 éﬁdaGSmﬂﬁrat&bethose of
Conparative Exanples 14 to 21, when use is made of a 15

r ubber - r ei nf or ced thaipDes aB4 | €o! BEi aréByhewnpinsTaplasgraktb eopol yner
whi ch is produced by enul sion graft polynerization in the presence of a
radically polyner- izable enulsifier having a double bond in the nol ecul e
As apparent from the comparison of the results in
Examples.l to 6 with those of Comparative Examples 1 to
6, the resin composition of fhe present invention
exhibits high MFR (i.e., excellent melt flowability)

10 and, hence, excellent moldability, as compared to a
reéin composition which does not contain a polycar-
bonate resin having the specific heterounit. The resin
compositionlof the present invention also has excellent
Izod impact strength.

15 : Further, as apparent from the comparison of the
results of Examples 7 to 14 with those of Comparative
Examples 7 to 10, when the resin composition of the
present invention contains a flame retardant and an
anti-dripping agent, the resin composition not only

20 exhibits high Izod impact strength and excellent mold-
ability, but also achieves the "V-0" level in a flame
retardancy evaluation in aécordance with UL-Subject 94,
as comparéd to a resin composition which does not
contaiﬁ a polycarbonate resin having the specific

25 heterounit and which disadvantageously exhibits the "vV-



t hereof, the resultant resin conposition of the present 20 I nventi-on
i s advantageous not only in that it has the above-nentioned excellent
properties, but also in that, even when it experiences residence at high
tenper--atures, it shows high |Izod inpact strength and small [err] Y,
indicating that, even when it experiences neg - 25 dence at high
tenperatures, it is free fromnot only an 159 inpact resistance

| owering, but also a discoloration. 5 10 15 20 25 160 [err] O 0

NM CMY" level in a flame retardancy evaluation in accordance
with UL-Subject 94. This indicates that the dripping-
preventive property of the resin composition of the
present invention containing a flame retardant and an

5 anti-dripping agent is verf excellent.-

Further, as apparent from the resulté of Example
15, the resin composition of the present invention
containé an antistétic polymer and a sodium alkylbenze-
nesulfonate exhibits low surface resistivity, indicat-

10 ing that the resin composition has excellent antistatic
-properties.

Further, as apparent from the comparison of the
results of Examples 25 to 44,.45 and 46 with those of
COmparafive Examples 14 to 21, when use is'méde of a

15 rubber-reinforced thermoplastic resin (B)'comprising a
graft copolymer which is produced by emulsion graft:
polymerization in thé presence of a radically polymer-
izable emulsifier having a double bond in the molecule
thereof, thé resultant resin composition of the present

20 invention is advantageous not only in that it has the
above-mentioned excellent properties,.but also in that,
even when it experiences residence at high temper-
atures, it shows high Izod impact stréngth and small
AYI, indicating that, even when it experiences resi-

25 dence at high temperatures, it is free from not only an



161 [err] 162 [err] 163 | NDUSTRI AL APPLI CABI LI TY By virtue of the
presence of a plurality of specific heterounits in a specific anmount in the
pol ycarbonate resin (A), the polycarbonate resin conposition of the present
inven-"5 tion conprising conmponent (A) and a rubber-reinforced therno-
plastic resin (B) is advantageous in that not only does it have hi gh inpact
resistance, but also it exhibits excellent d- ability. When use is nade
of a rubber-reinforced thernoplastic resin (B) conprising a graft copol ynmer
whi ch i s produce oYl r | j,Zat4 on in,tfhe presence of a
pol yneri z- able glr!rlug}ég ijcgl er, %%%géﬁk{egﬁt%%%uc%%olosﬁatae 419%??}0%5%%?“ on
is al so advantageous in that, even when it experiences resi- dence at high
tenperatures during processing, it is free fromnot only an inpact

resi stance | owering, but also a discolora- 15 tion. In addition, when the
pol ycar bonate resin conposition :

10

15

20

25



further conprises a flanme retardant (C) and an anti-dripping agent, the
resin conposition has an extrenely high dri ppi ng- - preventive property, as
conpared to a conventional polycar- % e resin conposition containing a
flame retardant and an 20 antl-drlpplng gent The pol ycarbonate resin
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chains collectively contain at | east one heterounit (1) 15 and at

| east one heterounit (lI1) in said polycarbonate main chains, said
heterounit (1) being represented by a formula selected fromthe foll ow ng
group t2) of fornulae: [err] (2) 25 165 wherein Ar' represents a
trivalent (Jerr]-Cerr] aromatic groupgblAr'' represents a tetraval ent
Cerr]-CJerr] aromatic group, and X represents a 5 pol ycar bonat e
chain having recurring units each represented [err] by the fornula [err]
wherein Ar is as defined above and having a wei ght average 10

nmol ecul ar wei ght of from 214 to 100, 000, and wherein, when said

pol ycarbonate main chains contain a plurality of heterounits (l), the
heterounits (1) are the sane or different, said heterounit (I1) being

represented by a fornu- 15 | a selected fromthe follow ng group (3) of
f ormul ae:
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[err] 20 25 [err] 166 5 wherein Ar,
Ar' and X are as defined above and Y represents a pol ycarbonate chain
having recurring units each represented by the [err] formula [err] wherein
Ar is & defined 10 above and hal#&g a wei ght average nol ecul ar
wei ght of from 214 to 100, 000, and wherein, when said polycarbonate main

chai ns ra.j_;_(_y_gj_h,g{_er ounits (I ) —the heterounits (l1) are 1
t he sa the_sum of the afounts cn“s%gd het erounit{ (1) ang
sai d heft @r belngvfromo.éﬁlto QBQmIedﬂogb s&d of the| bl & | &
amount |og sairdl Fing unitis (1), whefein eagh ¢fosai d X and sard Y ®
opti-on 26 tarnsat—teast—pre—hetegrouf-t—setected .'ew +he
group clopsy s& hg of; peterqunifts (L) and| 1), $3j dZpol g,arb na arving|a
wei ght |aget Bge| nol &cli- | arNweli ght=of frpm 5000 & ¢ 300, 600; d tg 9%
parts bySvbEght of al rubber-rlein- : o — =
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25 forced thernoplastic resin conprising a graft copol yner 167
which is obtained by a nethod conprising grafting on a rubber polyner at

| east one vinyl conpound graft- copolynmerizable with said rubber polynmer. 5
2. THe r'esin conposition according to claimi1, wher- ein 85 %or nore of
said recurring units (1) of said polycar?ggate resin (A) are each
represented by the followng formula (1'): 10 [err] 15 3. The resin
conposition according to claim1, wher- ein: said recurring units (1) are
each represented by the fol |l owysydes ad, aakdr.dcagbriefr] said heterounit
(I') is represented by.a fornmul™a 25 Serected fromthe follow ng group
(2') of formil agy virtG8 of the presence of a plurality of specific

heterounits in a specific amount in the polycarbonate resin
(A),'the polycarbonate'resin composition of the present inven-

5 tion comprising component (A) and a rubber-reinforced thermo-
‘plastic résin (B) is advantageous in that not only doés it have
high impact resistance, but also it exhibits excellent mold- |
abilify. When use is made of a rubber-reinforced thermoplastic
resin (B) comprising a graft copolymer which is produced by

10 emulsion graft polymerization in the presence of a polymeriz-
able emulsifier, the resultant polycarbonate resin composition
is also advantageous in that, even when it experiences resi-
dence at high temperatures during processing, it is free from
not only an impact resistance lowering, but also a discolofa—

15 tion. In addition, when the'polycarbonate resin composition
‘further compriseé é flame rgtardant (C) and an anti-dripping
agent, the resin composition has an extremely high dripping-
preventive property, as compared to a conventional polycar-
bonate resin composition containing a flame retardant and an

20 anti-dripping agent. The poiycarbonate resin composition of
the present invention having the above-mentioned excellent
charaéterisfics can be advantageously used in a wide variety of
applications, such as the production of wheel caps, spoilers,
instrument paneis for automobiles, and housings for hand-held

25 personal computers, pocketable telephones and the like.



[err] [err] 10 wherein X is as defined for formula (2), and
satd heterounit (lI1) is represented by a fornmula selected fromthe
following group (3') of formulae: [err] 25 [err] 25 [err] 169 5
wherei'n X is as defined for fornula (2), and Y is as defined for fornula
(3). 4. The resin conposition according {jggny one of clainms 1 to 3,

wherein said heterounit (Il1) is present 10 In an amount of fromO0.1 to
30 nole % based on the nolar amount of said heterounit (1). 5. The resin
conposition according to any one of claingrLdimMme 4, wherein said

pol ycarbonate resin (A) is 15 produced from an aromatic di hydroxy
conpound and a carbonic diester by transesterification. 6. The resin

conposi tion according to any one of clainms 1 to 5, wherein said
pol ycar bonat e resi.n (A) pody2@rbonater cesded deynpesidtileed admpotisciowgpr i ses
subjecting to a
(A) S5 to 95 parts by weight of a polycarbonate
5 resin comprising a plurality of aromatic polycarbonate
main chains, each comprising recurring units each
independently.represented by the following formula
(1):
0O
10 —f—O—Ar—Og—+— - (1)
Wherein Ar represents a divalent Cg-Cyqq
aromatic group,
wherein said plurality of aromatic polycarbonate main
chains collectively contain at least one heterounit (I)
15 _ and at least one heterounit (II) in said polycarbonate
main chains,

said heterounit (I) being representéd by a formula

selected from the following group (2) of formulae:

0 .
20 +O—A}—Og ’
=0
P
X
%
0 g (2)
25 IH ﬁ
| —60—,? _0C
C=0
0 J
X

_ * ¢ L M s %



stepwi se transesterification reaction, in a plurality of reaction zones, at
| east one pol ynerizable nmaterial selected fromthe group consisting of: a
nol t en. nonomer m xture of an aromatic di hydroxy 25 "conmpound and a
carboriic diester, and 170 a nol ten prepol yner obtai ned by a process
conpris- ing reacting an aronatic dihydrox%sgonpound wi th a carbonic

di ester, said aromatic di hydroxy conpound being represented 5 by the
following formula: HO Ar-OH wherein Ar represents a divalent (Jerr]-Clerr]
aromatic group, 10 said carbonic diester being represented by the
followng formula: [err] 15 wherein Ar[err] and Ar[err] are

the same or differentynadegachrr epepgesentsmanaeravanent ex-,gher 11
aromati c group, -wherein said stepw se transesterification reactlon of the

pol yneri zabl e mat eri ahromapecl groag, UAdér repres2fits a tettmavadesit: i ons
whi ch satisfy the follow ng formla
CS“CZOO aromatic group, and X represents a
5 polycarbonate chain having recurring units
each represented
| 0
by the formula —ArOCO)}— wherein Ar is as
defined above and having a weight average
10 molecular weight of from 214 to 100,000, and
wherein, when said polycarbonate main chains contain a
plurality of heterounits (I), the heterounits (I) are
the same or different,
said hetereunit (II) being represented by a formu-

15 la selected from the following group (3) of formulae:

—é—O*Ar~0—Ar—OG-—)—
- - 0
20 (—'O"AF—AF—OC—>-

¥

0

Cl)=0 h) | . (3)
—é—o- Ar—-0- Ar—Q c—)—

0

A0l

O-Ar ) Ar-Oc

25

it
0

. * c L M S *



(4): n0.2 [err] [err] (ki x.Ti x H) [err] 1.2 -.(4) =l 25

wher ei n: 171 i represents the zone nunber assigned in an arbi- trary
order anmong n reaction zones of the reaction system Ti represents the
average tenperature ([err]C) of the 5 pol ynmeri zabl e material in

the i-th reaction zone, H represents the pygrage residence tine (hr) of
the. pol yneri zable material in the i-th reactron zone, ki represents a

coefficient represented by the 10 following formula (5): ki =
1/(a x Ti[err]) (5) wherein Ti is as defined above, and a and b
depend on Ti, and wherein: 15 when Ti satisfies the

formula: Ti < 240 [err]C, a is 1.60046 x 10[err] and b is 0.472, when Ti
satisfies the formul a:

5 _ wherein Ar, Ar' and X are as defined above
and Y represents a polycarbonate chain héving
recurring units each represented by the

0
formula —+CO—Ar—0%— ﬁheréin Ar is as defined
10 above and having a weight average molecular

weight of from 214 to 100,000, and

wherein{ wheh said polycarbonate main chains contain a
plurality of heterounits (II), the heterounits (II) are
15 the same or different,
the sum of the amounts of said heterounit (1) and
said heterounit (II) being from 0.01 to 0.3 mole %,
based on the molar amount of said recurring-ﬁnits (1),
wherein each of said X and séid Y optionally con-
20 tains at least one heterounit selected from the group
consisting of heterounits (I) and (II),
said polycarbonate having a weight average molecu-
lar weight of from 5,000 to 300,000; and
(B) 5 to 95 parts by weight of a rubber-rein-

25 forced thermoplastic resin comprising a graft copolymer -

N



240 [err]C [err] Ti < 260 [err]C, 20 ais 4 x 10[err] and b
is 19.107, and when Ti satisfies the fornula: 260 [err]C [err] Ti, ais 1 X
10[err] and b is 49.082. 25 7. The resin conposition according to
any ore of " 172 claims 1 to 6, wherein said graft copolyner is produced
by emul sion graft polynerization in the prgggnce of at least one radically
pol yneri zabl e emul sifier having a double bond in the nolecule thereof. 5 8.
The resin conposition according to any one of clains 1 to 7, which further
conprises (O 0.gdnion3PsPabtaiR¥a sl I8t metRbal E¥RpLe 1A %%Etf%i% Wi ght of
the total of conponent (A) and conponent (B), of a flanme IO retardant.
9. The resin cpappstt hONyRec0adi N8ak® 8A¥ oRByAf cohpbibdlgkarg~ which
further conprises (D) 0.5 to 30 parts by weight, relative to 100 parts by
wei ght of the 15copolyhétakablecwipnneaid( Ahbbad goapmaent (B), of at | east
one antistatic polyner selected fromthe group consist- ing of a

pol yet heram de, a pol yetherester, a poly-

5 2. The resin composition according to claim 1, wher-
ein 85 % or more of said recurring units (1) of said
polycarbonate resin (A) are each represented by the

) following formula (1'):

10
lcl} _
4
Hootoot) o7
15 3. The resin composition according‘to claim 1, wher-
ein:
said recurring units (1) are each represented by
the following formula (1‘):'
20 : 0
Il ' 1"’
foOH@ob
said heterounit (I) is represented by a formula
25 selected from the following group (2') of formulae:

* c L M S *



- etheresteram de and a pol yam dei m de el astoner. 20 . 10. The resin
conposition according to claim9, which further conprises (E) 0.01 to 10
parts hy weight, relative to 100 parts by weight of the total of conpon-
ent (Ar and conponent (B), of at |least one electrolyte selected fromthe
group consi sting of an organic elec- 25 trolyte and an inorganic
el ectrol yte. 173 11. The resin conposit#gﬁ according to any one of
claims 8 to 10, wherein said flanme retardant is a hal ogen-containing flane
retardant. 5 12. The&Xresin conposition according to any one of clains
8 to 10, wherein said flank retardant is a phosphate flame netardant. 13.
The resin conposition accd{ding to any one of 10 claing 8 to 10,
wherein said flame retarda s an olQ goneri c phosphate fl arfe retardant.
14. - The resin conposifti onJda ing tlo apy one of clains 8, {11, 12 and 13,
whi ch further conpri (0®; @ 0G parts Hy2Wei(@k, rlel ative to 100
parts by weight of said réeSin comnposition, of a polytetrafl oroethy- |ene.
15. The resin conposition according to any one of
5

Lo oy e

10 ' wherein X is as defined for formula (2), and

> (2')

g

said heterounit (II) is represehted by a formula

selected from the following group (3') of formulae:
1> ‘6‘0000 (3')-(a).
. 0-Y . - |
-O1Q I |

‘f O—1~<O-0¢ (3")-(b)
20 |

_—6-0@—{—@—0-@—{—@-—0'(]; (3")=(e)

o . |
s {0O+HQo-O-HO-06 - @

* ¢ L M § =



20 claims 1 to 14, which further conprises 0.1 to 50 parts by weight,
relative to 100 parts by weight of said resin conposition, of a filler.
16.* A nolded article which is produced by nolding the 25 resin
conposition of any one of claims 1 to 15.

169

5 wherein X is as defined for formula (2), and

Y is as defined for formula (3).

4. The resin composition according to any one of
claims 1 to 3, whereiﬁ said heterounit (I1I) is present
10 in an amount of from 0.1 to 30 mole %, based on the.

molar amount of said heterounit (I).

5. The resin cdmposition according to any one of
claims 1 to 4, wherein said polycarbonate resin (A) is
15 produced from an aromatic dihydroxy compound and a

carbonic diester by transesterification.

6. The resin composition éccording to any one of
claims 1 to 5, wherein said polycarbonate resin (A) is
20 produced by a method which comprises subjecting to a
stepwise transesterification reaction, in a plurality
of reaction zones, at leaét one polymerizable material
selected from the group consisting of:
a molten monomer mikture of an aromatic.dihydroxy

25 compound and a carbonic diester, and

/_-—-_-—.—f_’-_— .
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a molten prepolymer obtained by a process compris-

ing reacting an aroﬁatic dihydroxy compound with a

carbonic diester,

said aromatic dihydroky compound being represented

by the following formula:

said

following

HO—Ar—OH

wherein Ar represents a divalent Cg-Copqp
aromatic group,
carbonic diester being represented by the

formula:

o

I
Ar3-0Co-Ar?

3 4

wherein Ar” and Ar™ are the same or different
and each represent a monovalent C5-0200

aromatic group,

wherein said stepwise transesterification reaction

(4):

of the polymerizable material is performed under reac-

tion conditions which satisfy the following formula

0.2 g
i

n g

(ki x T4 x Hi) g 1.2 (4)
1 .

wherein:
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i represents the zone number assigned in an arbi-
frary order among n'reaction zones of the reaction
system, |

Ti represents the avefage temperature (°C) of tbe
polymerizable material in the i-th reaction =zone,
Hi represents the average residence time (hr) of
the polymerizable material‘in the i-th reaction
zone,

ki represents a coefficient represented by the

following formula (5):
ki = 1/(a x Ti™P) (5)

wherein Ti is as defined above, and
a and b depend on Ti, and wherein:
when Ti satisfies the formula:
~ Ti < 240 °c,

a is 1.60046 = 105 and b is 0.472,
when Ti satisfies the formula:

240 °C s Ti < 260 °C,
a is 4 x 1049 and b is 19.107, and
Qhen Ti satiéfies the formula:

260 °C g Ti,

a is 1 x 10122 5ng b is 49.082.

7. The resin composition according to any one of

(O
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claims 1 to 6, wherein said graft copolymer is produced
by emulsion graft polymerization in the presence of at
least one radically polymerizable emulsifier having a

double bond in the molecule thereof.

8. The resin composition according to any one of
claims 1 to 7, which further comprises (C) 0.1 to 30
parts by weight, relative to 100 parts by weight of the
total of component (A) and component (B), of a flame

retardant.

9. The resin composition according to any one of
claims 1 to 8, which further comprises (D) 0.5 fo 30
parts by weight, rélative to 100 parts by weight of the
total of component (A) and component (B), of at least
one antistatic polymer selected from the group consist-
ing of a polyetheramide, a polyetherester, a poly-

etheresteramide and a polyaﬁideimi&e elastomer.

10. The resin composition according to claim 9, which
further comprises (E) 0.01 to 10 parts by weight,
relative to 100 parts by weight of the total of compon-

ent (A) and component (B), of at least one electrolyte

- selected from the group consisting of an organic elec-

trolyte and an inorganic electrolyte.

AR 0
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11. The resin composition according to any one of
claims 8 to 10, wherein said flame retardant is a

halogen-containing flame retardant.

12. The resin composition according to any one of

claims 8 to 10, wherein said flame retardant is a

‘phosphate flame retardant.

13. The resin composition according to any one of
claims 8 to 10, wherein said flame retardant is an

oligomeric phosphate flame retardant.

14. The resin composition aqcording to any one of
plaims 8, 11, 12 and 13, which further comprises 0.01
to 3 parts by weight, relative to 100 parts by weight
of said resin composition, of a polytetrafluoroethy-

lene.

15. The resin composition according to any one of
claims 1 to 14, which further comprises 0.1 to 50 parts
by weight, relative to 100 parts by weight of said

resin composition, of a filler.

16. ' A molded article which is prodﬁced by molding the

resin composition of any one of claims 1 to 15.
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