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- 1 - DESCRI PTI ON THERMOPLASTI C RESI N COMPCSI TI ON AND
MOLDED ARTI CLE 5 TECHNI CAL FI ELD The present
invention relates to a thernoplastic resin

conposi tion havi ng excel |l ent inpact resistance,

chem cal resistance, surfaeeirappearance of nol ded
articles and antistatic property or charge controlling
10 property, and also relates to a nolded article nmade
from such a thernopl astysgckestfiogomposi tion. Styrene
resins such as ABS resins are excellent in inpact

resi stance, noldability and nechanical strength 15
such as rigidity as well as surface appearance of
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Styrene resins such as ABS resins are excellent in
impact resistance, meldability and mechanical strength
such as rigidity as well as surface appearance of molded
articles, and are thus widely used in the fields of
electrics/electronics, office automation/household
electric appliance, automobiles, sanitation and the like.
However, depending on applications, chemical resistance
may not be sufficient, and thus there is a need for
further improvement in chemical resistance.

On the other hand, olefin resins such as
polypropylene are excellent in chemical resistance, heat
resistance, flowability and the like. Thus, similarly to
styrene resins, olefin resins are also widely used in the
fields of electrics/electronics, office

automation/household electric appliance, automobiles,
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addition, olefin resins are also problematic in that 5
physi cal properties, dinension and the |ike easily
change after nolding. It could be considered to blend
an ABS resin with a polypropylene for the purpose of

i nproving on the above problens. However, the two
materials are poor in 10 conpatibility, and thus
provide a very brittle materi al mhen they are sinply
nmel t - kneaded. Patent. Docunent 1 %ggsts that a
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pol ypropyl ene. Patent Docunent 2 suggests that a

podsroiltefdn) beSEin ankiaspakysiysenadasinatbe bhetiged
together with a hydrogenat ed styrene-butadi ene bl ock
copulsimer, pbapeisisi,| eimcasien axhmileedikn ahEthy arhange
ABS 20 reS|n AS resin or the like is mxed with a
po@?%ﬁeﬂF’ dipgsin. Patent Docunent 3 suggests a
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conpati bilizing agents. Patent Docunent 5 suggests

t hehen g hegl ypeoewwhe neddi-knapdedi edakenh %@P‘@fiﬁ)’)@ 1
group and a grene but adi ene- styrene blqck cog? X
nD%quqﬁfswppﬁt pelystyrene resin’and a polypropyle

resin be blended in the presence of a styrene-butadiene
block copolymer rubber, but is silent as to examples in
which an ABRS resin, AS resin or the like is mixed with
polypropylene. Patent Document 2 suggests that a
polyolefin resin and a polystyrene resin be blended
together with a hydrogenated styrene-butadiene block
copolymer, but is silent as to examples in which an ABS
resin, AS resin or the like is mixed with & polyoclefin
resin., Patent Document. 3 suggests a composition
consisting of a polyolefin resin, a low molecular weight
polystyrene and a styrene-ptutadiene block copolymer, but
does not disclose any example of a blend with an ABS
resin, AS resin or the like.

Patent Document 4 suggests that an epoxy-modified

polypropylene and a styrene resin modified with an



5 an unsaturated carboxylic acid or anhydride thereof
be used. However, they are insufficient in inpact
resi stance and surface appearance of nolded articles.
Furthernore, the nolded articles are easy to be

el ectrostatically charged, _agd_thus difficult to use
in 10 applications where electrostatic damage is
caused by the articles. In addition, styrene resins
such %§ ABS resins ol.efin resins such as
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conpositions” which conprise rubber- reinforced styrene

I aslicis reRdapobyary deaehast ogkd Sthud Wiltdiebu1Pat8Ntse in
Docunents 6 and 7 suggest that specific - 4

10 ardrirstiahit¢ ongewtisreard cbltendeslt v tdunpaley dsebhnse@shnhe
but they are problematic in that antistatic property
i $5t6cLesust ai ned or insufficient. As a nmethod for

sustaiping, antistatic property, Patent Documents 8
2nd 1208 B et REVFeE S o pHEpnar Bopreaiig 28

th¥&E%fEQs?$QQ5M§p%S polypropylene are both susceptible

to be electrostatically charged, and thus they are
difficult to use in articles susceptible to be damaged by
static electricity, for instance liquid crystal display
devices, plasma displays, peripheral parts of
semiconductors, or various parts, sheets, films and the
like that are used or handled in clean rooms and the iike.
For the purpose of improving such drawbacks, Patent
Decument 9 suggests that a polyamide elastomer is blended
With a styrene resin such as an ABS resin, but it is
problematic in that antistatic property was not
sufficiently expressed. Similarly, Patent Documents 10
and 11 suggest compositions which comprise rubber-
reinforced styrene resins and polyamide elastomers.

Further, Patent Documents 6 and 7 suggest that specific
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PROBLEMS THAT IS TO BE SOLVED BY THE | NVENTI ON 10 It
is an object of the present invention to provide a

t hernopl astic resin conposition having excell ent

I mpact resistance, chem cal resistance, surface
appearance of nolded artigcles and antistatic property
or charge controlling property, and a nolded article
made of such 15 thernoplastic resin conposition.

MEANS THAT SQLVE THE ERpBLENB As a result of extensive
st udi e52tFacBFEEheY * alfRFEeshj BREEDE (- BioPSant

inﬁﬁn% LShave, ard4 at the 20 present invention by
way o 1 hggfiéﬁﬁnﬁyqﬁﬁgt a nol ded article excellent in

| npact pseshSlRRGRent e GRlpank8si $LABGE. LW IR
appearance of nolded articles and antistatic property
carkdie igbtai neak-»p2358i ng a bl ock copol yner
conprising an ol efin polyner block and a 25

hydr opRétért guiopment bldclkdapaniesa Phtembplaist-Openesi n
conposition conprising a styrene resin and/or olefin
re'Q¥aanNaddﬂgﬁﬁﬁﬁ4§a@ present inventors have arrived
6 at the present invention by way of the finding that
the properties such as inpact resistance, antistatic
PraRes by urAnse the; hkeyeagy be i nproved by further

MXINg a specrfrc antrstati ¢ conpound and/or a
paRpEREMBaYRAD B ekl eLvED CkHst TNOENT EOWr a
nodi f1 ed product of a Tow nolecular weight

pol yol &fiis aFfhabikst afcdrediprgstnt ohevaspent tef prheide
present invention, there is provided a thernoplastic

r SsitherBeRpasii9 61f StReFanpRditdion dpgingdexeshkent Hapact
first 10 ther |.astic resin conmposition")
CngFéLEFsPFEZ‘EOCrﬁD ].tCﬁl tres:.stance, surface appearance of

molded articles and antistatic property or charge

controlling property, and a molded article made of such

thermoplastic resin composition.

MEANS THAT SQLVE THE PROBLEMS

As a result of extensive studies to achieve the
above objects, the present inventors have arrived at the
present invention by way of the finding that a molded
article excellent in impact resistance, chemical
resistance, surface appearance of molded articles and
antistatic property can be obtained by mixing a block
copolymer comprising an olefin polymer block and a
hydrophilic polymer block with a thermoplastic resin
composition comprising a styrene resin and/or olefin

resin. In addition, the present inventors have arrived
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it conprises 5 to 100% by mass of the foll ow ng
Conponent (A) and 95 to 0% by nass of the foll ow ng
Component (B) (with the total of Conponent (A) and
Conmponent (B) being 100% by mass), and further
conprises 0.5 to 100 parts_bg 15 mass of the foll ow ng
Conmponent (C) per 100 parts'by mnass of the total of
Component (A) and Conponent (B), wherein Conponent

(A%): ,a styrene resin resulting from o

(c®y pdixy RERESAL | BivaTtign B oaY i ¢ \ihsy FiBghpautipt dibe
an rc)206r riormttijghvaiisny.l ca%rrpound %{]d anot t&eg vjhn%’/l opert
mONOTET eopol Y RRri%Z A8PE SN RSt R Kigmiti-e SUfhyy Property
COMRPUML 1048 chX GRENGR-BLBPSENAR Glorini WRRET 3 | i £1c
pol ymer,; Conponent ). an o efin res n, and
Coé'mmttiéﬂséam%@rm Qe /62P8| YEBymO MR SENE SPeciZbic

ol efin polyner block (cl-1) and a hydrophilic pol ynmer

bl bisdcK cltrRrture 7or Rumbkier i edcpordlidig offoaal pw efieraed.ar
enbodi ment _of the present invention, there is

prisAiddd PPA¥CE¢¥St- thernopl astic resin conposition

whi ch rther conprises at |east one conponent
sel ect Ea’Fchﬁn tHECFPIUE EDnStStIWGTS BF *?‘R‘:é R19%8Wi ng

Co{mpe'?ﬁ%)ﬁo(g%i%% biégg%adegcg'é)xezanpo lag%FdA’):ei fl, an

anpbunt 0 arts by masSs per psalrrfs by

MBS Qs 1khBnt Phéte Gl reRmPQBEBE L ARG Gopmopepic (B),
wher ei n Conponent (C2-1): a pol yetherpol yam de and/ or

10tipaimpet et pol yesirerconpagponent) (dB&rdktedifodi DNithat
antistatic agent; Conponent (C2-3): a boron conpound;
andtk comprises 5 to 100% by mass of the following Component
{A) and 95 to 0% by mass of the following Component (B)
(with the total of Component (A) and Component (B) being
100% by mass), and further comprises 0.5 to 100 parts by
nass of the following Component {(Cl) per 100 parts by
mass of the total of Component (A) and Component (B},
wherein
Component (A): a styrene resin resulting from
(co)polymerization of an aromatic vinyl compound, or an
aromatic vinyl compound and ancther vinyl monemer
copolymerizable with the aromatic vinyl compound in a
presence or absence of a rubber-like polymer,:
Component (B): an olefin resin; and
Component (Cl): a block copolymer comprising an
olefin polymer block {(cl-1) and a hydrophilic polymer

block (cl-2).
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Component (C2-4): a lithiumsalt. Further, according
to another preferred enbodi nent 15 of the present
invention, there is provided the first thernoplastic
resin conposition which further conprises at |east
one conponent selected fromthe group consisting of
the foll owi ng Conponents (D), (E), (F), and (G in an
anmount of 1 to 200 parts by mass per 100 parts by mass
20 of %gg ot al _ of g%wgo ent (A). and .Co onent (B

. SY, acgor redferred e 1men Jf the
wherein Aponen v at Tdast one pol'yner Se ecteg

ff&f@s,éﬂ‘@-i%r@%l@f.&?,nsﬂ lﬂgn sOfr G RQL K peoReLyper (D-a)

conprising a polymer ck (d-1) mainly consisting of
anthemAhse i ¥i Ay e dmedsis asd vh el YieEhbl o6&md €i-s2)s
mai nly 25 consisting of a conjugated di ene conpound,
anzt aledprdrogenatpehgrtoded ect & bjrdmhatheofiroup8consisting
Conponent &E):_a graft pol yner resulting from

(ch%’ Oy e L 28 PO - B oRe&F ot T vi v “¢enptnd), B

an rqoqmatic vinyl co u and ot her vinyl nononer
Bt 51 B Shg - AP bt S0 e P¥nPOEAPTh PO
5 e t t ; n :
o e ndse P COTRARED ot LonpAnm) oEd c@fbonent
poisyer.Rl-agk (f-1) consisting of the Conponent (D)
and an aromatic carbonate polyner block (f-2); and 10
Conponéntpéfgnt ald26w) nok epal wrt haripghtyrapodiy odred fdx

nodi fied with an unsaturated acid and/or unsaturated
achal yegieyaeril desceny t he first thernoplastic resin

conposition, the at |east one conponent selected from
t he grgaﬁpeQﬁEﬁfﬂQ%ﬂi)éfa nonlonlc antistatic agent;

Component (C2-3): a boron compound; and

Component {C2~4): a lithium salt.

Further, according to another preferred embodiment
of the present invention, there is provided the first
thermoplastic resin composition which further comprises
at least one component selected from the group consisting
of the following Compecnents (D), {(E), (F), and (G) in an
amount of 1 to 200 parts by mass per 1060 parts by mass
of the total of Component (A) and Component (B), wherein

Component (D}: at least one polymer selected from
the group consisting of a block copolymer (D-a)
comprising a polymer block (d-1) mainly consisting of an
aromatic vinyl compound and a polymer block (d-2} mainly
consisting of a conjugated diene compound, and a

hydrogenated product {(D-L) thereof;
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15 Conponent (D), Conponent (E), Conmponent (F), and
Conmponent (G may be used together with at | east one
conmponent sel ected fromthe group consisting of
Component (C2-1), Conponent (C2-2), Conponent (C2-3)
and Conponent (C2-4). 20 Eugther, according to

anot her preferred enbodi nent of the present
invention, the first thernoplastic resin conposition

conpri 95, .b 0 { 95 to
5% by Icr?gjglgcs)%%g‘bo%ddnén?% %%S QFgov%gt E t Egg{lcl)f Q%g 0 h
Copponsityre) zan 8o CUPeRe B ohB) 1 0/ 13511 00K-BYndBSS) -an
25 Furthér, according to another aspéct of the

pr es@mt icnwe iy oteomddigrde ang priovhaed iaviihaonoptast i c
resin conposition (hereinafter referred to as "the
securel yned i zahbe modiladthiec arenabi ¢ omposi tioopdind in a
characterized in that it conprises 70 to 97% by nass
of PX$eSl PRy €stseReht (DI B) and 30 to 3% by nass
of the _followng the t

R et

g, : [ : a :
e R S
masige Afordda@ehot ab) OfarfdoEBOAHHSt { B)candnbEk) poMigs i n
Conponent (B): an olefin resin; Conponent (Cl): a

bl leldkeclc ooy meandonpri sing an 10 ol efin pol yner bl ock
(cl-1) and a hydrophilic polymer block (cl1-2); and
Conponé&RTPPEnR) (Gld AohPvnirelemiliagt arighhgentyolefia

second_t hernoplastic resin conpositi on ma furthe ,
C J‘r@@daf"lltga%? %%ﬁ%ﬂe%@é t%d Féﬁﬁlfﬁ‘é‘a‘i?”d

?r é¥y§%15ting of the above Conponents (C2-1),

In the first thermoplastic resin composition, the at
least one component selected from the group consisting of
Compeonent (D), Component (E), Compeonent (F}, and
Component (G} may be used together with at least one
component selected from the grouvp consisting of Component
(C2=-1}, Component (C2-2), Component {C2-3) and Component
(C2-4}.

Further, according toc another preferred embodiment
of the present invention, the first thermoplastic resin
composition comprises 5 to 95% by mass of Component (A)
and 95 to 5% by mass of Cemponent (8) (with the total of
Component (A} and Component (B) being 100% by mass}.

Further, according to another aspect of the

present invention, thaere is provided a thermoplastic

resin composition (hereinafter referred to as "the second
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and (C2-4) in an anount of 0.001 to 60 parts by nass
per 100 parts by nmass of Conponent (B). Further,
according to anot her aspect of the present invention,
there is provided a thernoplastic resin 20 conposition
(hereinafter referred to as §the third thernoplastic
resin conposition") characterized in that it
conprises 30 to 96% by mass of the follow ng Conponent

( %.b SS ae. foll ow n onent (

ot TR AR by AR CoREPRACH B b ) EoRDORERL T B 2"
(Wt eodpribBest o8 alo af7sCePRASHt

and Cﬁﬁ%bnent (D) beingg€00955?£Egggggqg%ggg%rééégpnent
CO(Br izses 30. 04 3D HEO mapar bs bye RSSO ngheckebhav NE1)
conmponent (C2-2) per 100 - 10 parts by nmass of the

t otwilthofth€otponkmt (Bpo@enpof@ntand CojpandnCotplondrting
(E? Wherei n Conponent %B): an ol efin resin; Conponent
(3905 RYbIBER) copl VIvBIt ESNGPTRY iRpsal - 0§ &pet§ rparts by

pol yner _bl pck -1)_ and a hydrophijljc pol r bl ock
Lty o2 orthlo ity anPeatat B Alorbre ) SEarattody
fripms ke, gL oup cony %unggng%té Riyock £QRol Y e (d3:R)
conprising a polymer blo -1) mainly consisting of
an 10 as@pdid: Vigny! agospeiid @rdnd pol ymer bl ock
(d-2) mainly consisting of a conjugated diene
conpoufidrpamchta (Chydr agehatledagpoagtet: (uabnidiver aaf ;
and Component (C2-2): a nonionic antistatic agent.
THe et gol Wee proplaslk i{(€1rési and onpusiropdil haypdlgmer
further c ngLise at | east one conponent sel ected from
t O%rcgﬁg_ h4¥ting of the above Conponents (C2-1),

(CQ'B)Component (C2-2): a necnionic antistatic agent.

The second thermoplastic resin composition may
further comprise at least one component selected from the
group consisting of the above Components (C2-1), (C2-3)
and (CZ2-4) in an amount of 0.001 to 60 parts by mass per
100 parts by mass of Component (B).

Further, according to another aspect of the present
invention, there is provided a thermoplastic resin
composition (hereinafter referred toe as "the third
thermoplastic resin composition™) characterized in that
it comprises 30 to 96% by mass of the following Component
(B), 3 to 30% by mass of the following Component (Cl),
and 1 te 40% by mass of the following Component (D) (with
the total of Component (B}, Component (Cl) and Component
(D} being 100% by mass), and further comprises 0.01 to 10

parts by mass of the following Component {C2-2} per 100
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and (C2-4) in an anount of 0.001 to 60 parts by nass
per 100 parts by nmass of Conponent (B)_ The second
and third thernoplastic resin 20 conpositions can each
be used as a nolding material as they are, and can

al so be used as a raw nmaterijal -for producing the
first thernoplastic resin conposition. Further,
according to anot her aspect of the present i nventi on,

t gbearfa%%gp{ﬂgx% dofl Adrebied aEtishe LR, Ofcoff il

he first ic resin

ansggboa§m didsse n@ydednartigl e may be a sheet or a
- 11 - hus accordlng to anot her aspect of the

presentompéh@ﬂﬁl(Qn, wheskefsn preadinded a nul til ayer
nol ded article conprising a substrate to which a
sheet 6pmpéngnif oidied of blatk |crwpstlyvone ofmpiiesifnag enr to
third thernoplastic resin 5 conpositions is |am nated

orﬂ]de%tn P@éﬁeﬁr@-%‘%ﬁ flgdel) t ﬁle‘ii e%thdRGEBF“&IPﬁgP‘TWI

erre egpbodi ment, the substrate is a sheet or
FITIRTr a2 0f an ol efin resin.  EFFECTS OF THE

' NVENTECN, 305 Eﬂe( phRELIORLASE Idhd $3h JmEPMROSI RN Erom

according to present invention'is a thernoplastic
I e GFONBOSHAE it i P bShNgck hevpshiyiene (pesj n of
Conponent (A) and/or the olefin resin of Conponent

( By gmpwiitsh ngha o yreerbb@peéd (8hE) ddiodlk copelyerg aff an
Conmponent (d) and, as desired, a 15 specific
arﬂlicgttaétlpcvé@rrbo%m@w @rldaapml,bﬁ@rr hévphg(@—ﬂ mainly
speci fic block structure or a nodified Bro $t of a

| o%’nsﬁﬁ’ltéEﬁl 2 %\B‘%C@Htugﬁoﬁﬁ‘o%?n% CORIRPS Oy oVi des
ol AB e ALEbE! Sroditiel bel) EReldBACY des'st ance,
chem cal

Component {(C2-2): a nonionic antistatic agent.

The third thermoplastic resin composition may
further comprise at least one component selected from the
group consisting of the above Components (C2-1), (C2-3)
and (C2-4) in an amount of 0.001 to 60 parts by mass per
100 parts by mass of Component (B).

The second and third thermoplastic resin
compositions can each be used as a molding material as
they are, and can also be used as a raw material for
producing the first thermeoplastic resin composition.

Further, according to another aspect of the present
invention, there is provided a molded article formed of
at least one of the first to third thermoplastic resin
compesitions. This molded article may be 2 sheet or a

film.
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resi stance, surface appearance of nolded articles and
20 antistatic property or charge controlling property.
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present
invention will now be explained in nore detail. In

t he present specification,.the.term 25

"(co) pol yneri zati on" neans hormpol ymeri zation and/ or
copol yreri zati on; the term " (meth) acryl neans acryl -

12 andfor hac n e r h),acryl at e"
means %f%crw (%%Oran ortg g #&hﬁg %a €. \(‘n% %%n‘d%rr?éz'etnt(A)
Thenddniiene ERsSED :(sA)pz%%fiQEsg' Qgﬂ&l‘%ﬂl@@&@ RSE8Ld Brticle
invention i's a pol ynmer obtai ned by (cd)pol ymerization

of comp#i tig Br esenNee ter rabsriee Hfstretubberilmkeormed of
polymer (a), a vinyl nononmer (b) which conprises an

ar aratdas tviongl of cdwpdung toroath ard disiraopil ayt i c orround
and anot her vinyl_ nononer copol ynerizable with the

ar@ﬁfﬁtq%wpﬁyl ig okpouided1enEP o thfd Sk éﬁ@oﬁﬁff%ﬁe
{ t th t A f bI
co ke A FEaone 71 B0y e rdt by
%.L x{a@epggy £ﬁgeﬁ_1 'oqzn fl'ﬂmt c?rm% %%e%EeOQ%E %eﬁ(ln.
(0] -1 Ke

ke po (a). Content the
polyner (a) is preferably 3 to 80% by mass, 15 nore
preferably 5 to 701 by mass, and especially
prefEscas Yr10HE ol IIpNmass based on 100% by mass of
t he rene resin (A). The rubber-like polynmer (a)
i ncl udé‘g bluermaplgstic rﬁ'ﬁl@dSQmPOSp@FL?bu@%\ml‘eﬁé@ te the
but adi ene- st yrene copo

DR SR AEH o LR FETR (19 e EEEEBPY TS Ry PeRETRY Sy I%he
COPQINTR By BROVLENSRY QRYL&NS ULV NIFE Pl FIE the

olefin resin of Component (B), with which are blended the

block copolymer of Component (Cl} and, as desired, a
specific antistatic compound and/or a polymer having a
specific block structure or a medified preduct of a low
molecular weight polyolefin. Thus, it provides molded
articles excellent in impact resistance, chemical
rasistance, surface appearance of molded articles and

antistatic property or charge controlling property.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will now be explained in more
detail. In the present specification, the term
"(co)polymerization” means homopolymerization and/or

copolymerization; the term " (meth}acryl" means acryl
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copol yners, ethyl ene-butene-1 copol yners, ethylene--
but ene-1 - non-conj ugat ed di ene copol yners, acrylic
rubbers, silicone rubbers, silicone-acryl |PN rubbers
and the like. 25 These can be used alone or in

conmbi nation of two or nore. 120 these, pol ybutadi enes,
but adi ene-styrene copol yners, ethyl ene-propyl ene
copolyners, et hyl ene 13 - propyl ene-non-conj ugat ed

/GORALYIEL Sy ; 't'h%hgék‘lg g%%ﬂ%;%&i%%&“ means

ers are prere rene

CQRQHME%% HagdoPef & Ha rY3HaLlY a copolyner ot her than
bl ock copol yners, particularly, a 5 copol yner other

t han t bempatett dg@gcri bed Conponent (D), nore
particularly a random copol yner. Wen Conponent (a) is
obt ai nédebytemilsiresinpohy nesdeatingntogehe qorgsit of

t he rubber-1i ke pol yner s not specifical
I|+ﬁW%ﬂTl°Bu#3|§ Rﬁ%ﬁmﬁfaﬁp§ahBEq{PYhﬁQQ)PHAHWQB@G%EPOH of,

d f b| 40_to 9 VVth

i tﬁiﬂaggg%gf SO RBHECRT S ST ROBF aBe e Ll
b d

ey RO oot ﬁ;gﬁﬂf}f?ﬁ‘%ﬁ SroRee e e e

C OcEHr@iHun@aBrbﬁn detaiHikedihy1 t Bengaldownag anBEIﬁJEthmnyl
That is, 1 g of the rubber-like polyner is added to

10ﬂnummwfcbpbhgmmxlzamietheth1uhewarqmatablumngltmnmﬁaumw.
at_roomtenperature for 48 hours. The m xture is then
f i T4c8r édet HiovpP »E miﬁégﬁt@@msmntbﬁhétw is

20 def d the filtered
RN ﬂssra P I CPEPTAG® (e JfAH! oBEr KRt
vasymdr el {00y G oNLE: 3LoPOS AN AkEoHeL e (the

|ne
presence of the rubber-like polymer {a). Content of the

rubber-like polymer (a) is preferably 3 to 80% by mass,
more preferably 5 to 70% by mass, and especially
preferably 10 to 60% by mass based on 100% by mass of the
styrene resin (A).

The rubbar-like polymer (a) includes, but is not
limited to, polybutadienes, butadiene-styrene copolymers,
butadiene~acrylonitrile copolymers, ethylene-propylene
copolymers, ethylene-propylene-non-conjugated diene
copolymers, ethylene-butene-1 copolynmers, ethylene-
butene-l-non~conjugated diene copolymers, acrylic rubbers,
silicone rubbers, silicone-acryl IPN rubbers and the like.
These can be used alone or in combinaticon ¢f two or more.

Of these, polybutadienes, butadiene-styrene

copolymers, ethylene-propylene copeclymers, ethylere-
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grans). The gel content is calculated by the foll ow ng
equation: 25 Gel content(% by mass)=[{w2 (g)-W (g)}/1
(g)]x100... (1) The gel content can be adjusted by
appropriately setting kind and anmount of a nol ecul ar
wei ght adjusting - 14 agent,;fal yneri zation tine,

pol yneri zati on tenperature polynerization conversion
and the like during production of the rubber-Iike
5?'%ﬁpy%fnﬁoHgﬁe?o?igéﬂﬁ%gréaeneS 3p£¥$ﬁ€%%§t58¥§199 the

a- ﬂ%ﬂ%é%ﬁ&egellc&y@r&&%&w%@ Ak d g1kl keppelhese

can be used alone or in conbination of two or nore.
O piitheSeneSkY L eofe b ymdRt hybatyd@ng sahgupleyed red.
Anot her vinyl nonomer copol ynerizable with the 10

ar ovgdliyemevi pyhecompound ockcbudesymd eyl peyanrdearly, a
conpounds, (neth)acryl ate conpounds, nal ei m de

COFRRSUNES T aﬁaervﬁrarb@eotlﬁéﬁrfﬁwqw Cgrpapsnt (D),
cont ai ni n rated co ounfl Preferably, the
ik rPEW f caorﬁﬂnldé’ OB‘ﬁ it i ¢ vi nyl

Conpougﬂle &%&?e%%m E%S‘%@fne]cﬁ bgzgﬁBB{‘E{‘é e

option r-ses onent one or

t Vpogrmerfq&stkbﬂ ﬂsgéﬁl&qit%tf BOM LD e urHeQUP i &8 nﬁéﬁ}m&g
of vinyl cyanide conpounds, (neth)acrylate conpounds

anth)malse npitdepsonpiotyids; landteay bdwritshereConphl ety
as a nononer conponent, at |east one 20 of various
otivare famot PBhaby graoup cont abne nerefrs@bdivatiBdto 98% by
corrpounds Vari Qus ot her functional group containing
unf&atur a %W%ﬁﬁ&fn&é‘@ﬁc?%d@%r%e&t Gratedtact d

COMROUALS oy SBOXY. 01 UR2QRLBLAT D YNSANLALES wiich
provides a molded article with excellent impact
resistance.

The gel content can be determined by the following
method. That 1s, 1 g of the rubber-like polymer is added
to 100 ml of toluene, and the mixture is allowed to stand
at room temperature for 48 hours. The mixture is then
filtered through a 100-mesh metal screen (the mass is
defined as W, grams), and the filtered toluens-insoluble
matter and the metal screen are vacuum—dried for 6 hours
at 80°%, and are weighed (the mass is defined as W:
grams). The gel content is calculated by the follcowing
equation:

Gel content (% by mass)=[{Ws; (g}-Wy (g)}/1 {g)Ix100... (1)

The gel content can be adjusted by appropriately

setting kind and amount of a molecular weight adjusting
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gr oup- cont ai ni ng unsat urated conpounds, oxazol i ne
group 25 containi ng unsaturated conpounds, acid
anhydri de group- containi ng unsaturated conpounds,
substituted or wunsubstituted am no group-containing
unsaturated - 15 conpounds ,gnd the like. The various
ot her functional group containing unsaturated
conmpounds can be used alone or in conbination of two

0

|

or nore. The vinyl cyanide co und used here includes
5 R ORPLITFEL St et H3Er yPORMST 78T LaR| CHRRRA BT
u [ [ i;nat | f ot or. re. If.a,,.
V@108 S JrGATHNOR LOE e TR IR o tdafrion

| Soff MpRY beEper VB SoMlA¥L . cyani de conpound is used,
it 1is used in an anount of preferably 1 to 60% by

mass, and amsmeatliC pheferebipound ech®¥ byt MRS Thieekahiyve
to the conponent (b). The (neth)acryl ate conpound

i neingdes el hitheladssy lsavesnet mHmeatmllsayeendut yl
acrylate, nethyl nethacrylate, ethyl nethacrylate,
blhxgﬂmﬁé’?ﬁ&é?w And g Lhic | Coesahien bfpseg’ adene or

alone or .in conmbination of 15 t or nore. The use of
2 hGPRPARFGTER P B0 RRAIPES - pPof BRGHT o STTREE and a-

S dtaGe sRBLENeSS d TRLQUeSqWien a (neth)acrylate acid

ester “conpound Is used, It Is used in an anount of

pr ef er albyher tva n§A%nbYof@s Sop@NgmaRE ab Y &fiehakhy 5 to
80% by mass relative to the conponent (b). 20 The

med rimgitde € bmypb urhpionclu desl wrd eivingé, chenide compounds,
phenyl mal ei m de, N-cycl ohexyl nal ei m de and the I|i ke,
whilteh g T Bea i ePmricoRds or i ¥ridddlsi Fatpewndd. tansl or

o _jntroduce .a | ei m de unit, maleic anhydrjde

more.. T
cait B8 cBPBFy M TdanandI T tidh GG feRd Wpsafurated
'“%o%bghgﬁsgogg%%@gably, the vinyl monomer (b} comprises

an aromatic vinyl compound as an essential monomer
component, and optionally comprises, as a monomer
component, one or two or more kinds selected from the
group consisting of vinyl cyanide compounds,
(meth)acrylate compounds and maleimide compounds, and may
further comprises, as a moncmer component, at least one
of various other functional group containing unsaturated
compounds. Various other functional group containing
unsaturated compounds include unsaturated acid compounds,
epoxy group-containing unsaturated compeunds, hydroxyl
group-containing unsaturated compounds, oxazoline group-
containing unsaturated compounds, acid anhydride group-
containing unsaturated compounds, substituted or

unsubstituted amino group-containing unsaturated
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25 is used, heat resistance is inparted. \Wen a
mal ei m de conpound is used, it is used in an anount
of preferably 1 - 16 to 60% by mass, and nore
preferably 5 to 50% by nmass relative to the conponent
(b). The unsaturated acid cagrpaund includes acrylic
acid, nethacrylic acid, ethacrylic acid, naleic acid,
fumaric 5 acid, itaconic acid, crotonic acid,

ci pnam ¢ acid.and the i whi.ch nma e used .al one or
AR PR e lieor P R Kby D ToRAS
gr QMR Qhah Ph g Unsalurated & c'aHCLgd@fed alone
gl yci dyl acrylate, glycidyl nmethacrylate, ally 10

gl yeiidylcoebhgst adrd dfhewbi ke, modd ch may be used al one
or in conbination of two or nore. The hydroxyl

gr oup- €bat vimy hgyvans de ucatmshircbmgedntere nthaldek: s

3- hydr.oxy-I| -propene, 4--hydroxy-|-butene, cis-4-
hyfrosdpra LBt e mend feahscayhyationdler- whiehemay be used
3- hydr oxy-2- 15 nethyl -1 -propene, 2-hydroxyethyl

e B SFatl, SIS e PRy TRty g, L1E 8 vihyl

N- (4 r l.) lLei m > i [
e (IR REHBOGRY 0 TR, LU AN, Jishafife MU' SifdRba.
XA 1aN€ 1 8y P URyHORAIBBEuNASA WRled 1e0rporagh 530 an

i ncl udes vinyl oxazoline and the |ike, which nay be
usantburdl efieppéeférntdemii nat 60% of nfass ,oendomere The aci d
anhydri de group-containing unsaturated conpound

i ieisfdaabhl ei ko arfly dvi dess| rabonive &vhybei demponent (b).
citraconi c anhydride and the |ike, which may b? used

25 al on€™or MG e 8RBV hatt P Bl Br tifte MeHY

SL%E%Jfﬁ%%?deQﬁyi”E%%%i%kgytggtfiﬁgg%fyg%%P_methyl
methacrylate, ethyl methacrylate, butyl methacrylate and
the like, which may be used alone or in combination of
two or more. The use of a (meth)acrylate compound is
preferable, since surface hardness improves. When a
(meth)acrylate acid ester compound is used, it is used in
an amount of preferably 1 to 8§0% by mass, and more
preferably 5 to 80% by mass relative to the component (b).

The maleimide compound includes maleimide, N-

phenylmaleimide, N-cyclohexylmaleimide and the like,
which may be used alone or in combination of two or more.
To intreduce a maleimide unit, maleic anhydride can be
copolymerized and then imidized. If a maleimide compound
is used, heat resistance is imparted. When a maleimide

compound 1s used, it is used in an amount of preferably 1
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cont ai ni ng unsat urated conpound incl udes am noet hyl -
17 acrylate, propylam noethyl acryl ate,

di met hyl am noet hyl nmet hacryl ate, phenyl am noet hyl

nmet hacryl ate, N vinyl diethyl am ne,

N-acetyl vi nyl am ne, acryl arnigmne, nethacryl am ne,

N- et hyl acryl am ne, acrylam de, N 5 nethyl acryl am de,
p- am nostyrene and the |ike, which nmay be used al one
Or ¢ 4 Ne RORR) PaLkLon, of £ %Eeﬁgéa%zt;l fe the S\é%rfagl'lt%%é)é her

functional group containi ng  unsat’urated conpound 1s
usehdiiv@ Bhbepde AforfliResity(BNe resin and anot her

pol ynmer, conpatibility between them can 10 be

I nprovede Brefnimbled aNONESRJOIE dabiladéfdadhiiSc acid,
ef fect include epoxy group-containing unsaturated
coppdrntylicarbbiyletdrocupléont@idi mpleisakaidl efimaric
conpounds and_hydroxyl group-containi ng unsat urated
Oﬁﬁﬁhnd§?cﬂﬁfé %F@%eF%@FénéFea%VHréﬁwmamlc acid and the

c
g;g@%%gg%&%bpégg#%%p%&%@%%&ggegrQBFEg%Eg%ht§Qg of two or

hygs Qxyet hyl (meth)acrylate. The addition anmount of
the various other functional group containing

unsat UratedpSOPRAWISS chAts B 1y Afnsth@rat 88 abofodde

various other functional group containing 20
unsatlurdeise d lgoighplu nds ylsed, | 9l vdipd st yreghecrgdabe, isllyl
preferably 0.1 to 20% by nmass, and nore preferably 0.1
t 091Gy efBiss 3red difievdike, t Wel@lvaray Ibestgrénelerssiar,
The addit.i on_ anount of the nonomers other than the

ar St pRRY PO ¢ &% f°FRe vinyl nonomer (b) is 25
0ol SO ARG bR AR TR B8 compoune
espeaiRldsy 3nh e85 AR I e pedEeal ety dnan, A0, 0¥ n BRSS -4~
provided that the total of the
hydroxy-2-butene, trans-4-hydroxy-2-butene, 3-hydroxy-2-
methyl-l-propene, 2-hydroxyethyl methacrylate, 2Z-
hydroxyethyl acrylate, N=(4~hydroxyphenvl) maleimide and
the like, which may be used alone or in combination of
two or more.

The oxazoline group-containing unsaturated compound
includes winyl oxazoline and the like, which may be used
alone or in combination cof two or more.

The acid anhydride group-containing unsaturated
compound inéludes maleic anhydride, itaconic anhydride,
citraconic anhydride and the like, which may be used
alone or in combination of two or more.

The substituted or unsubstituted amino group-

containing unsaturated compound includes aminoethyl
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- 18 vinyl nmononer (b) is 100% by mass. Preferable
conbi nations of the nononmers constituting the vinyl
nmononer (b) include: styrene/acrylonitrile;
styrene/ nmet hyl nethacryl at e;
styrene/acrylonitril e/ methyli1b 1ret hacryl at e;
styrene/acrylonitrile/glycidyl nethacryl ate;
styrene/acrylonitrile/2- hydroxyethyl net hacryl at e;

st 3‘515&?%%2{ #!rggg/&&'h;{ ﬁééﬁfﬁh%é;?y%&, Wine nSH YREREL N y1

phen styrene/neth
mh@ﬂ@dﬁﬁb@:@%b@ﬂfﬁﬁﬂﬁi&h@ dge t Bk 1R el 1| Ke.
Especial ly preferabl e conbi nati ons of the nononer
polymerd izedyilami he, p¥-esetyd vofiytdel naybleersylickénppl yner
(a) include styrene/acrylonitrile at a mass ratio

r aRgIRE T esine s/ ¥sug i \d@crylani ge e iy nydEmide, N-

nmet hacrylate at a 15 mass ratio ranging from 80/ 20 to
207'88,Y Y‘i§{“§/F“éne?‘a%‘Pﬂ°&ﬁiYFFP?e‘? tHR EChathifarery

WhEL el NS oo8 uEene SOBeALiLE 8D L0 0By mss, and

the tota e acryloni and T he ne I

met hacrm 8he {Sr AluARt @ bELASE YodAl g2 Wbt Bbied N6 ng
range of 20 to 80% by nass. 20 Conponent (A) of the

pr esedtudateentbapoeed e uspHOdH CE th LS @ fa thenBoflane
known pol yneri zati on nethod, such as enul sion

potssiar ianat ronthenl ko lpmiemecbrpst dnilitgobetivean them can
pol yneri zati on and susgension pol ymeri zati on, as . well

asP® CBiSTIAr | OF X1REPBAP. TORUHY T Hode 2RbiABHAY Ugis

prgg é:bG?cE°| merization qetggdang pol mers. 9 tai ned

bySH{E0) FOIUREFT SRETHF 6Pt RE T Ry FoRBREE 55 %1 n t he

%E&Fﬁﬁﬁld%f, LAeLELPP &S rduiKBoRPL YRy (fsa31GaBEY! ST ON -
compounds and hydroxyl group-containing unsaturated
compounds. More preferable are hydroxyl group-centaining
unsaturated compounds, and especially preferable is 2~
hydroxyethyl(meth]acryiate.

The addition amount of the various other functional
group containing unsaturated compounds in terms of the
total of the various other functional group containing
unsaturated compounds used in the styrene resin, is
preferably 0.1 to 20% by mass, and more preferably 0.1 to
16% by mass relative to the overall styrene resin.

The addition amount ¢f the monomers other than the
aromatic vinyl compound in the wvinyl monomer (b) is
preferably no greater than 80% by mass, more preferably
no greater than 60% by mass, and especially preferably no

greater than 40% by mass, provided that the total of the
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pol yneri zation and sol ution pol ynerization. On the

ot her hand, preferable polynerization nethods of

pol ymers obtained by (co)polynerization of the vinyl
nmononer (b) in the absence of the rubber-Iike polyner
(a) are bulk 5 polynerizatdi amg, -sol ution

pol yneri zati on, suspension polynerization and
enmul si on polynerization. In the case of producing by

g%;%moﬁ%xpggngfsi 3Bos By RRLTET bZEELOR, N L at or

n trans agent, "an sifrer-and the |ike

Caforfirdgednsabf e WRLER=FRY-AE ik tKAQWALONEShy1
Exanpl es of the polynerization initiator include

c uneTtencly dbppetiakidie, spyprend haneyllydrepeeoXi de,

di i sopropyl benzene hydroper oxi de, tetranethyl butyl
hy#lrwreedretey L tegtthalggyy b tay o opeamelicgey 1 pot esklaimerhyl
persul fate, azobi sisobutyronitrile and the_ liKke.

FURTHECE Y488/ pR XA 28FY P 3 i tiedGigR19Yd, redox

syst.ens. s as_variqus Kinds. of. .reduci ng agents, a
SLéE§i35§H#§P%Irﬁf%ﬁ%ﬁ%gﬁﬁFS ?ﬁ%ﬁﬁ% %!%fornulation and a

sul fareuhat &, Preseld Rhien; are preferably used. 20
Exanpl es of "the char'n transfer agent include

ocd il Regapt alen I+dQd@eyb iRy £apiian, acid; styrene/N-
t - dodecyl nercapt an, n-hexyl nmercaptan, terpinolenes
arpharhyd bl kemidxangtlvesnefmetieylenul si fier include

al kyl benzenesul f onat es such as sodi um 25

dFRAcEEh2 ERea R fbearéma e iptiad @rsuthenbiks. such as

DLy bl ishe hglet Lot yactd selissuch as

g'a;f‘cfi SE&%QCA Sf‘x’{‘%r%o'i&%%}{gé P3t "BIL BB LOBLD @S Fher
(a) include styrene/acrylonitrile at a mass ratio ranging
from 65/45 to 90/10, styrene/methyl methacrylate at a
mass ratio ranging from 80/20 to 20/80, and
styrene/acrylonitrile/methyl methacrylate wherein the
styrene content is 20 to 80% by mass, and the total of
the acrylonitrile and the methyl methacrylate is at an
arbitrary ratio within the range of 20 to 80% by mass.

Component {A) of the present invention can be

produced using a commonly known polymerization method,
such as emulsion polymerization, bulk polymerization,
solution polymerization and suspension polymerization, as
well as a combination thereof. Among these methods,
preferable polymerization methods of poulymers obtained by
{co)polymerization ¢f the vinyl monomer (b) in the

presence of the rubber-like polymer (a) are emulsion
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potassiumrosinate. Referring to the manner of using a
rubber-1like polynmer (a) and a vinyl nononmer (b) in
emul sion 5 pol yneri zation, the nonomer (b) may be
entirely added and polynerized in the presence of the
whol e anount of the rubber-lg ke polynmer (a), or may
be dividedly or continuously added and pol yneri zed.
Further, part of the rubber-1like polymer (a) may be

dded i n.the, f 10 | i ti . Af
Ot eaE s SOEE Dt PR oG AT 2 0t the othes
j |
uspald v p@ﬁ@réﬁl&%ﬂ.ﬁkﬁtﬁzgﬂ& LM ARt g?ﬁgﬂe%{gn

washed Wi wat er “an ried to give a powd
COsRONeRY bA) (&) dIempresent oh YEMNHORinAl hbhSmdd NB)
15 | atexes of two or nore Conponents (A) obtained by
enint giten apekbyoeréz athicomubibyrslikalpof vimerbl(ehdede karick
then coagul ated. Exanples of the coagul ant used here
i RIS 1ZR b gani T 13dirs Batesl ZdlieiumsERReR s Hel

um sul fate and_magnesi um chl ori.de, and aci ds

magnesi
o L S TABAELPR 1k SR G 2Oy DM T AAE 1885 d acet i c

aci d, gh&%ﬁ& cégg %faﬁgogﬁéhﬁ%2§%%mu%?k%ﬁ&%%%ﬁ%?é?%a%@gn,

be use en produci onen ol'ution
PO} WHRINERL L R Y 8 rlit8kkor S0k VY % ftQhanRebY MBEEZAL 19N,
whi ch are used in typical 25 radical polynerization
Exanylse € ibnchikd et ey Qrigkl ean hydnoaat,bens stichhésh may be
et hyl benzene and tol uene, ketones - 21 such as nethyl
etkndwrkenepe and acetone, acetonitrile,
dinethélfornanide, N- et hyl pyrrol i done and the |ike.

Kk
The poE#EriTatdtohheeRpeyiiir@tiionyipt bt appy fnrlade

cumene hydroperoxide, p-menthane hydroperoxide,
diisopropylbenzene hydroperoxide, tetramethylbutyl
hydroperoxide, tert-butyl hydroperoxide, potassium
persulfate, azobisiscbutyronitrile and the like,

Further, as a polymerization initiation aid, redox
systems such as variocus kinds of reducing agents, a
sugar-containing iron pyrophosphate formulation and a
sulfoxylate prescription are preferably used.

Examples of the chain transfer agent include
octylmercaptan, n-dodecylmercaptan, t-dodecylmercaptan,
n-hexylmercaptan, terpinolenes and the like.

Examples of the emulsifier include
alkylbenzenesulfonates such as sodium
dodecylbenzenesulfonate, aliphatic sulfonates such as
sodium lauryl sulfate, higher fatty acid salts such as

potassium laurate, potassium stearate, potassium oleate
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range of 80 to 140C, and nore preferably 85 to 120C.

5 During polynerization, a polynerization initiator
may be used, or polynerization nay be conducted by
thermal pol ynerization w thout using a polynerization
initiator. Exanples of polymeri-zation initiators which
can be preferably used include organic hydroperoxi des
10 such as ketone peroxide, dialkyl peroxide, diacyl
PEARKIllRa RELAXYLRILL, VMM OBELOXME salts gueh as.
azob|3|sobutyron|tr|7e, enzoy perOX|§é and the Ti ke.

Fusdthessiumn rbbeng@se of using a chain transfer agent,
it may be mercaptans, terpinolenes, a-nethylstyrene 15

di mer sRebertimy lickeheWhenndul kf paliyweri zabhan-ldrke
suspensi on polynerization is enployed for the
pristiEErornal t fed Hoiyner m?apm%ﬁn})bﬂi tiraesrdsamd chai n
tra sfer.agents escri bed above for sol ution

PSRBT AP T O e Al I NOBEE 5B) FHY RS GRELTEbAt2ded and
S . bt ai q
Lg#?#@k&gzég RH%ﬂ%ﬁEﬁ%@%@ES(O tﬁ%ﬂ{ﬁdT% aBXuEF:?ftlg%

rirzation me rerera no dgrea

10: 300 rPDAY NGO TN ST, ebabhyy NG Ai8AkeH1yt han 5, 000
ppm Further, the pol yner conponents obtai hed by 25

potorEmupueyt dddad nitld pBOoMeri£d). | Futfite Py @ERACSFOthe
the rubber-1like polyner (a) are usually constituted
byrupbegopoky neelymemhiag hmaheby i agdedromorbe Coyrimsot
graft 22 copol ynerized onto the rubber-Iike pol yner
( B°laMGraAatedfponent of the vinyl nonomer (b) which

L L Rt i

quﬁa@ﬁgeﬁéde to ceagulate with a coagulant, and then
washed with water and dried to give a powder of the
component (A} of the present invention. At this time,
latexes of two or more Components (A} obtained by
emulsion polymerization may suitably be blended, and then
coagulated, Examples of the coagulant used here include
inorganic salts such as calcium chloride, magnesium
sulfate and magnesium chloride, and acids such as
sulfuric acid, hydrochloric acid, acetic acid, citric
acid and malic acid.

Solvents which can be used when producing the
component (A) by solution polymerization are inert
solvents for polymerization, which are used in typical
radical polymerization. Examples include aromatic

hydrocarbons such as ethylbenzene and toluene, ketones



5 Gaft ratio of the Conponent (A) is preferably 20 to
200% by mass, nore preferably 30 to 150% by mass, and
especially preferably 40 to 120% by nmass. The graft
rati o can be determ ned fromthe follow ng equation:
Gaft ratio (%by mass) = {(F-9/SX100 ... (2) 10 In
t he above equation (2), T is the mass (g) of insoluble
rratter obt ai ned by adding 1 g of Conponent (A) to 20

el BT PR R Sk
L“eﬁ%rb‘%%fg RO AHeRIBPEROT s AL LR cne bk
rotati Q‘BeSESE @Elz%%,lgaoteﬁ@maﬁﬂe 6Q ph-RELLSHIY in a

separate the 1 nsoluble matter from the soluble

matdde N@OoStbsS14dre,mass wbrd he-afdyben yl sketo podgraer
contained in 1 g of the Conmponent (A). Limting

5 vi scosiPyifg] pdmsized lan, 3004 ymsatigpk iopOlrihidtor
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ket one as solvent) of the soluble matter of the
pr‘é@érﬁe G&ﬁﬁ‘on@ﬁtp?%&jmﬁ%z%é%n‘éaﬁ( R FEERTER Py V\,hen

[ ber is use he rubber-1ike l
(oo BRabHBREst Gt REnERE Mg SRR ER PR
0. ;niﬂiéhd} déiéh f@%d @SB§£§£Q££&A% %Eeﬁﬂ?£¥a£55%tﬁ%ﬂ%hﬁ
dl /g. 25 Average partlc e slze of the grafted
r ubhersd igkefepabyyetisqirinicthas igperseddrdpkhoxides
Component (A) according to the present invention is
predey sl fke§00et pero3ie, 30,1008y A, pemor:eidsr, efliérnaply
1,000 to 20,000 A, and especially preferably 1,500 to
8, W@%deAvéﬁéﬁéY%‘?qlifcIhé’drg’PEéO%Jafﬁﬁrbe determ ned by a

kA b RO e e B B RDoREr (08, 2 ERS Lke. °

Further, in the case of using a chain transfer agent,

it may be mercaptans, terpinolenes, o-methylstyrene
dimers, or the like.

When bulk polymerization or suspension
polymerization is employed for the production, the
polymerization initiators and chain transfer agents
described above for solution polymerization can be used.

The monomer content remaining in the component (A)
obtained by the polymerization methods is preferably no
greater than 10,000 ppm and more preferably no greater
than 5,000 ppm.

Further, the polymer components obtained by
polymerizing the vinyl monomer (b} in the presence of the
rubber-1ike polymer (a) are usually constituted by a

copolymer in which the vinyl monomer (k) has graft-
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constitutes the first thernoplastic resin conposition
of the present inventionis 5 to 100% by nass,
preferably 5 to 98% by nass, nore preferably 10 to
98% by nass, even nore preferably 15 to 95% by nass,
still even nore 10 preferablyy 15 to 93% by nmass, and
especially preferably 15 to 90% by mass, based on
100@6by mass of the total of Cbnponent (A) and

nent, (Bl of th res ventl

S aan o 1S PR AR 50 B9 et el eSrd =
tem&we nkOb £l FRACH: [ AShShahes 19 hane lusnBsEI §Fa A

15 for antistatic property to deteriorate.

Cosrponeftle ¢Bbbdher Oleefponyhesi faf B)i a@gor(@bmgonpm@f@ of
present invention is a polyner which conprises at

| ebimt vomelofuontieer ofkef Wishheatmgothdm .10 carbon at ons
as a constituent 20 nononer unit. This olefin resinis
prefer§5ﬁ§to?ﬂ?%ﬂﬂQ§hthSo@@E§§é§“a @egiéepppferably 20 to

?ﬁ%h&iﬁ ?s\hts At o R FFeREl A %efo%ﬁi?%ﬁgﬁéssde@%e
or el R B e i he P2 1Y o, 1P

rrul;satlhﬁ\e%nabgoa.@wnﬁrne\eﬁ irgbh eME f#£1 B nlg0 eQﬁaH:‘i@x‘ij as
a resin for nmolding at roomtenperature. 24  For

exanpl erapberatfo i(% BRi Rhys Coapoged) ok xpod ypropydiene,
the nol ecul ar wei ght should be equivalent to a nelt

f | bw et @bageneasaniad () act ok dabee messh (3 SoK- 1'657@8—11318
of preferably 0.01 to 500 g/ 1D m nutes, and_nore

pri¥t e ta1nsd ity ASsige ﬁ1ﬂﬁt%&?ﬂ§&%ﬁ& éé)oFot%% ml

?gg%lggétgﬁﬁgégﬁt?ﬁﬁ (ﬁg%%gaéugﬂen £g”§g¥?11%frﬁggeglfgl n

used as the rubber-like polymer (a)), shaking the mixture
for 2 hours by a shaker, and then centrifuging the
mixture by a centrifuge (at a rotation speed of 23,000
rpm) for 60 minutes to separate the inscluble matter from
the soluble matter, and 8 is the mass of the rubber-like
pelymer contained in 1 g of the Component (A}.

Limiting viscosity [n] (measured at 30°C in methyl
ethyl ketone as solvent) ¢f the soluble matter of the
present Component (A) in acetone {or acetonitrile when an
acrylic rubber is used for the rubber-like polymer (a))
is preferably 0.2 to 1.2 di/g, more preferably 0.2 to 1.0
dl/g, and especially preferably 0,3 to 0.8 dl/g.

BAverage particle size of the grafted rubber-like
polymer particles dispersed in the Component (A)

according to the present invention is preferably 500 to



10

ol efins such as propyl ene, butene-1, pentene-1,
hexene-1, 3-nethyl butene-1, 4-nethyl pentene--1,
3-met hyl hexene-1 and 10 the like. Preferable are

et hyl ene, propyl ene, butene-1, 3-nethyl butene-1 and
4- et hyl pentene-1. Additiaqnalj y, a non--conjugated

di ene such as 4-nethyl -1, 4- hexadi ene, 5-

net hyl - 1, 4- hexadi ene, 7-nethyl -1, 6-octadi ene, and 1, 9-

ggﬁ@%@ng c%g %J_e%rus eg:fa%ﬁiy?%g?@ (%; %ggggo‘lﬂﬁytﬂréd pr esent
'”é’s.%!%tc'lﬁ‘i‘%y"‘%}'i: ol fa?na%op@é%},yodbo StIZ %DQE cle

from whic fion cata as been re

OrsiZN@anhbé f'kdethﬁ&nlbx%@!n jeielal (f:cbr@ﬁbd/!yt kn3@neReXyod r@aﬂbg
an amno group, a substituted am no group, a carboxyl

groupleanracimoi@ampedri de group, an oxazol i ne group,
a hydroxyl group and the |like. The addition anmount of
t he CoRporrddit(iBp wapent <ordi Comesnent fik gthich
thernDpIastlc resin con§OS|t|on of the present

| PSR GHEPS B3 o 5ds by RESR it é—"rea%apycam@%svol@s%
byt }%Eﬁg%e%x?&egﬁ?} aohy 8 {9 19 % %ec a?l’ SYEferaBly®

prefe Dy *teds)

pr@a‘ @raa;bby kfsd O iR we@f@ﬁml@aﬁﬁ%o@a%ogﬁ stya%%eelf
the total of Conponent ("A) and Conponhent (B) of

t h@repp@&ﬂﬁfalbh_welrﬂ itenosWBp hdwes addiitliloavanomite | S
nore than 95% by nass, there is a tendency for inpact
r eiefeanbdyt b5 tye Coite bynfress pramhcespeciabd v speefarably
property to 5 deteriorate. The addition anount of the
o&% PE(BYy WHith PaEeAsPRt &S h@agscehgthe total of

LR 16, E5 D COBORLI 1D O L0 RS e o
If the addition amount is less than 5% by mass, there is
a tendency for impact resistance to become inferior and
for antistatic property to deteriorate.

{2) Component (B)

The olefin resin (B} according to the present
invention is a polymer which comprises at least one of
the olefins having 2 to 10 carbon atoms as a constituent
monomer unit. This colefin resin is preferably one which
possesses a degree of crystallinity at room temperature
with X-ray diffraction, and more preferably one having a
degree of crystallinity of 20% or more and a melting
point of no less than 40°C. Further, this olefin resin
must have a molecular weight sufficient to be used as a

resin for molding at room temperature.
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to 961 by mass, and nore preferably 77 to 96% by nass,
10 based on 100% by mass of the total of the Conponent
(B) and the Conponent (Cl). Wen the addition anmount
is less than 70% by mass, chem cal resistance
deteriorates, and when thej,addition anpbunt exceeds
971 by mass, charge controlling property and surface
appearance of nolded 15 articles deteriorate. The
addi ti gn_ampunt. of _the nponen B Lch

const | [T LTI r nrpaR HorHograser e PRerFet Fposi ¢ on

Ofpo kAR BLESEN! (HWGRLERA1ES 30 drR 2%BY BBSSqus
pﬁg}é?hﬁﬁg 35 to 91% by %ass, é%d nor e Prefé§ghﬂf¥fﬁt

t a D bYmbyt MBSy 2 cand Repeeiad |3h Ricebedablty WA H TI85%-
by mass, based on 100% by mass of the total of
Caiénefit pE8fsrBaiypdnéit to (D) Hfld Gdmpoaentarfd)mordhen
the addition amunt is less than 30% by nass,
c eafeapbLEs? starfce 196t @Y 1®rmiwitesand when the

unt _exceed mass, . char

dditi 6% b 2
ont 1 oE P o XRECER P DL PSS LE e S v ded
i det i te. 3).Co t - 26
SridsEhE, OF fid Aty (3L SONEN cefldode 20 g

cepelryner scaNdd PrRgyatne! ebiteRolyMenbbrek: ( lexbne-1,
and a hydrophilic polyner block (cl-2). The Conponent

( A-Juettaylpoeéresdhl Y -achholiesopod-ylires-havthpbhexene-1 and
structure wherein 5 both of these bl ocks are bonded
i rthen Lakeer nedleyapépears fhidener . PToRY bitgok butene-1,

caopol yner. may be di bl ocks or may be nul tibl ocks

ConSrEATAB BT TS Angr dgpebhetPetienard. HASiGiene Ly, =

PSR BLAEIA iy R KM SoREELLOR %
methyl-1,4-hexadiene, 7-methyl-1,6-octadiene, and 1,9-
decadiene can be used as a part of the polymer component.

The olefin resin (B} used in the present invention
may be at least partly constituted by one from which
polymerization catalyst has been removed, or, one which
has been modified with an epoxy group, an amino group, a
substitvted amino group, a carboxyl group, an acid
anhydride group, an oxazoline group, a hydroxyl group and
the like.

The addition amount of the Component (B) which
constitutes the first thermoplastic resin compesition of
the present invention is 0 to %93% by mass, preferably 2
to 95% by mass, more preferably 5 te 90% by mass, even
more preferably 7 to 903 by mass, and especially

preferably 10 to 85% by mass, based on 100% by mass of
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10 polyner block (cl-1) has a nunber average nol ecul ar
wei ght of preferably 800 to 20,000, nore preferably
1,000 to 10,000, and especially preferably 1,200 to

6, 000, as neasured by gel perneation chromatography
(GPC) and converted into _pelsystyrene equival ent. 15
The bl ock (cl-1) is chemcally bonded to the bl ock
(cl-2). They are bonded via at | east one selected from

! LSt i f bond ' bond,
an P DR ERG pReth AL SRR GToraRRne G=DohE 4R ¢ he

_ er bond; ureth n_|n|d
| ide@senthenbboeksh.f OffRR Sid Yeld kS oh Nahlb e ¥ r8l Bhan

bonded in 20 an alternately repeating nmanner via

t heEsie Hyonds s, FAteddhiis keasfdendptdbrofimbhet Mbéetdtice to
termnals of the block (cl-1) nust be nodified by a

f Urestoimenah fgr bemp anchdpri sntesicitiive pwicbpkrfunte i onal
groups .of both nolecule termnals of the block

( CetPricERb@pl es of such 25 functional groups include

ar oup, T 4513 ek daPIEL 55 o ComtoRRAs ol aTgrBup.
grho%%mgég%ﬁ%ctoga khéﬁn%ﬁsla?&iﬂsg%ag&gﬁﬁgg%qsof
or providing these function groups 1 nclude addi ng

a R beeseat boivdmsanuiat ed +£oMROWdmBaY| NGréferably 75
above-nenti oned functional group to a

t Her Pl py degyradechdc onpenent fdicdbll) 7MhiohdBasby neaishon

5 carbon doubl e bond at a nol ecul e term nal thereof.

Blafstesnol 08hdhymssphE| Hee potsplerfotheheomparsat (B)

i Ebae S YR el 212 a3y i gns g 205

oA T90 B0l WRILEL o Elel) RipORLER. o e
when the addition amount exceeds 97% by mass, charge
controlling preoperty and surface appearance of molded
articles deteriorate.

The addition amount of the Component (B) which
constitutes the third thermoplastic resin composition of
the present invention is 30 to 96% by mass, preferably 35
to 91% by mass, and more preferably 42 to 91% by mass,
and especially preferably 42 to 85% by mass, based on
100% by mass of the total of Component (B), Component
{(Cl} and Component (D). When the addition amount is less
than 30% by mass, chemical resistance deteriorates, and
when the addition amount exceeds 96% by mass, charge
contreolling property and surface appearance of molded

articles deteriorate.

(3) Component (C1)



di ol , pol yether diam ne, and nodified products
thereof. Exanples of the pol yether-containing
hydrophi lic polynmer (cl-2-b) include a polyether ester
am de having a polyether diol segnent, a polyether

am de imde having a 15 polygther diol segnent, a

pol yet her ester having a pol yether diol segnent, a

pol yet her am de having a polyether diam ne segnent,

and a pol yether ureth havi ng a pol yet her, di ol. _or
bol yet REFPANERT nE Beditelhe BXSTHHos EMERERaHF Ghit ook

po%pﬁgiyﬂég c%m )15 ;%%9?:%%;%@ §8%§ﬁé¥”3ﬂ3%%5[%@'fﬁ and a

as e sen cons units

di ggdmalise @gugm@@w&x@ (S4LEONYITHGr @ump@ﬁéntt@tm is
polyether (cl- and have preferably 2 to 80, and

nopfexunﬁhmyablylackcndﬁbkyﬂe&oﬁablg@oawﬁtﬁm&taraohbstéxh
thereof. 25 These may be |inear or branched.

5 Espetdh aif ;thmsef bia@k:‘e aa@ ﬁ@edbﬂotk e(m:IaJZ)ermgtehe
pol yet her (cI anpl es of the g et her
di 6fPEoiy énﬁéryé?ﬁeplofElc%EQQWW¥kP@He t ocks,

db | .f
LR et P Po 08 Yeisa kB B S or preaten ()
| 0 |
(15 )bl"&“’( P ThE S DAL ol NIRRT 8L 4 LBy b1 ymer

hy@lcsm:ysltlr@r QEPaBOR -aldtdId beanBoUdhd I OMmuhbLdfin
hydr oxyl groups have been renoved; A represents an

10 al kyl e rloop lal+lg Had @ ndmbar b@mxfﬂgmm,olandmr and
n' represent the nunbers of alkélene oxi de added per

one= ¥y ﬁyprgf@a@bby §4fe t2028i 0 PerﬂO#ﬂ/@rfo)f?P:ably 1,000
Ot Y E SO TR, OIROUIY: (T SELUCE WS () BB s
measured by gel permeation chromatography {GPC) and

converted into polystyrene equivalent.

15 The block (¢l-1) is chemically bonded to the block
(cl-2). They are bonded via at least one selected from
the group consisting of an ester bond, an amide bond, an
e¢ther bond, a urethane bond, an imide bond and the like.
The blocks form a structure in which they are bonded in

20 an alternately repeating manner via these bonds.

For this reason, both of the molecule terminals of
the block (cl-1} must be modified by a functional group
that is reactive with functional groups of both molecule
terminals of the block {cl-2). Examples of such

25 functional groups include a carboxylic acid group, a
hydroxyl group, an amino group, an acid anhydride group,

an oxazoline group, an epoXy group and the like.
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as or different fromeach other. Further, when these
structures are constituted by two or nore kinds of
oxyal kyl ene groups, the groups nmay be bonded in a

bl ock 15 or random manner or a conbi nati on thereof.
CGenerally, n and n' are frogm 1l to 300, preferably 2
to 250, and especially preferably 10 to 100. Further,
n and n' nmay be the same or different. Exanples of

t he di yal ent d | t, 20
i el udb BT EBRES] T b 10 APEORBFTC P ionel
1H¥g{19é(y$d rn%ugscb.@ SHGCJE‘%J Cldllngatﬁ &ed

Fbxy conpounds peC| i ¢ exanpl es FReT Ude

dlé@lp%ﬁhhdahseﬂ% San E@oFe-RbhPIGHdL fiRlckE¥Eh] Ca®up to a
aromati c dival ent alcohols having 2 to 12 carbon

atarehna ldyvabend dgahenapsnbayi gl-6)2whtiehlBasas boixbon-
atons, diols containing a tertiary amno group and
t heghioiee doubl@ ghorEk afplremodcal ¢ mfailﬂl@aéli Vh‘?’é‘?ﬂf-

ol 5% 2y Bl R e Aol et
1, A--but

P G B, i
I I -
syprchyes i, gl eplcal cateley | 3 (Hitns g (o

1,24-0nycl ohexanedi ol , 1, 4-cycl ohexanedi net hanol and the
i ke. Exanpl es of aromatic dival ent al cohol s i ncl ude,
10 f or Exxmpiptse,ofxthenpdipttlaad tdle2-bkeinExadyploed yether
di val_ent 5heno|s i ncl.ude nonocyclic dival ent phenols

sutilas PRy ¥P Bl@T rbf@ingat é@ﬁo‘FOd#@s%’r Frrduchs jdmrsiot -
and thE L] kleés ?@E%nggfye%& ac:St’)n r331%(?ohycﬁ‘ophll1<:

polymer (cl-2-b) include a polyether ester amide having a
polyether diol segment, a pelyether amide imide having a
polyether diol segment, a polyether ester having a
polyether diol segment, a polyether amide having a
polyether diamine segment, and a polyether urethane
having a polyether diol or polyether diamine segment.

Examples of the anionic polymer (cl-2-c) include
anionic pelymers which comprise, as essential constituent
units, a dicarboxylic acid having a sulfonyl group and
the polyether (¢l-2-a), and have preferably 2 to 80, and
more preferably 3 to 60 sulfonyl groups in a molecule
thereof.

These may be linear or branched.

Especially preferable as the block (cl-2) is the

polyether (cl-2-a}.
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bi sphenol F, bisphenol S, 4,4'-dihydroxydi phenyl -2, 2
15 but ane, di hydroxybi phenyl, di hydroxydi phenyl ether
and the like; and fused pol ycyclic dival ent phenols
such as di hydroxynapht hal ene, bi napht hol and the
like. In general formula (1l) .E2 represents a residue
that is the dival ent hydroxyl group-containing
conmpound 20 descri bed above for the general formula

(1) framwhich hydroxyl .groups have been renoved; and
b ot PREEPLER 1 v no bpHeedis il ABEre ot B B G
gr ) 4 epr I L) = -

Cuber &I RRETh o, SlopLPRsrabel At e sl s
geney aln-fonipl-a-6tA0- (a8, Chiz At DheRgent P81 Of @il a
bei ng hydrogen, and in general fornmula (1V), X

de(ibl Jes Har{ ORAL.£9er’af- (‘o). $Ht 0 ThOgeRéral epymesant I},
hydrogen or an al kyl group having from1 to 10 - 30

caf hERPaEOPRLS or Wesddoapthal K & Wivglewd, hydnpxaliky |
group, or ac I,group; and A3 represents an al kyl ene

gr PICRREAGR TSR IROGNE ERPP ot Lt AYPI Ol | $EOURHe have

{E TP aed o~ - Re Tt A PR R A0 2 o
SUL UGHMCE GASEM 21l Bedt He rSRE A dhbl SRR J ram

each other. mand If are preferably froml to 300,
mog Bk ylletlee babHY 2dded 220, oaBdhy®@sHRea airbvippsefeiabl y

10 to 100. Further, mand m may be the sane or

di ¢¥werlemt. hy0rdhel ppiopet-hentdimlng epmpsented Tiye

general fornul (1) can be prepared by an addition

r eXetISHst _(Qﬁﬁ)w end thisteucsuaediQkl)enmany Brokle same

0 LSS HBLILID EIPOUN, ot BEATPEED: L. 2 S0 s

Caé%EHEE%EQQBarS-&bnéﬁﬂE%E%BebQX{£%%or more kinds of
oxyalkylene groups, the groups may be bonded in a block
or random manner or a combination therecf. Generally, n
and n' are from 1 to 300, preferably 2 to 250, and
especially preferably 10 to 100. Further, n and n' may
be the same or different.

Examples of the divalent hydroxyl group-containing
compound include compounds containing two alcoholic or
phenolic hydroxyl groups in one molecule; i.e. dihydroxy
compounds. Specific examples include divalent alcohols
(e.g. aliphatic, alicyclie or aromatic divalent alcchols
having 2 to 12 carbon atoms), divalent phenols having ©

to 18 carbon atoms, diels containing a tertiary amino

group and the like.



15 propyl ene oxide, 1, 2-butylene oxide, 1,4-butylene
oxi de, 2,3-butylene oxide, and 1, 3-butyl ene oxi de, as
wel |l as conbinations of two or nore thereof. Wen two
or nore kinds of al kylene oxides are used in

conmbi nation, they may be .bonded in either of random
and/ or bl ock manners. 20 Preferabl e exanples of the

al kyl ene oxide include ethylene oxide alone or a

conbi natLam of £Lhyleng. oxidea.a0d anatper. alkylane oo,

OX|de is ad Inran
Th@xa[hkﬁf%ef aQkydbiy! o)l t d
preferably 1 ?o Soéﬁﬂﬁeré gﬁi?é?%%ﬁ?y%ggg %%%“”z and
espegdleng plefer abld the 10kd00,, pernrenedhydy oxyd—
group of the dival ent hydroxyl group-containing
compuyediiol , 3neomrdfvdr gblyeodx ahplZesiogecahedpe bduct ithr
nmet hod for the polyether diol represented by genera
forhtA-a (11) include the fol | ow ng_ methods (A) and
e ab bed

dlvalen%(am ﬂ%@éﬁg?§ﬁc§?%h%‘%%ﬁ?§P %ﬁﬁ%ﬁdﬁﬁlgge for

- starhiglg, Mt eLigly 1,3 ghxaﬁéﬁ@&%%ﬁh 91( {/;g | Ylang
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et her represented by th genera

CHZ,- 4G yCitiZh €x a { A1 , CLRU - My c R H MR 1eRii Re AHa ASDI BRE RS
an al kyl ene group having from2 to 10 4 carbon atons;
p ldiéreot eBxampliast ederrofafiomivaflentOalantlRlinclude,
represents_hydrogen or an alkyl group having from1 to
10FYarFaRPat omsY L aarafiiodr 80P, tie Kyilker-yl  group,

o B B Bt B R SR 28
divalent phenels such as hydroguinone, catechol, resorcin,
urushiel and the like; bisphenols such as bisphenol A,
bisphenol F, bisphenol S, 4,4'-dihydroxydiphenyl-2,2-
butane, dihydroxybiphenyl, dihydroxydiphenyl ether and
the like; and fused polycyclic divalent phenols such as
dihydroxynaphthalene, binaphthol and the like.

In general formula (II), EZ represents a residue
that is the divalent hydroxyl group-containing compound
described above for the general formula (I) from which
hydroxyl groups have been removed; and A’ at least partly
represents a substituted alkylene group represented by
general formula (ITII):-CHR-CHR'- {wherein one of R and R'
is a group represented by general formula (IV): -

CHzO (A’0)},R", the other being hydrogen, and in general
formula (IV), x denotes an integer of from 1 to 10; R

represents hydrogen or an alkyl group having from 1 to 10
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15 having from2 to 4 carbon atons. (B) A nethod in
whi ch the polyether diol is produced via a polyether
having a chl oronmethyl group on a side chain using the
di val ent hydroxyl group-containing conmpound as a
starting material. Mre specidically, a 20 pol yether
havi ng a chl oronethyl group on a side chain is

obt ai ned by addition (co)polynerization of

ePLEnlar 4 9\&' n | oLohyaL ) iy

ox# e, the% e po yet%h¥ ‘Mﬂb Efo%g%f%#€X}

I egedigng otrhacyp%ﬁ’cﬁlﬁkeran\éﬂ P & s)éﬁ'tléylax@ﬂa@l &Rl group
having from2 to 4 25 carbon afﬁﬁi and R1X 8%%ere|% R1
i shasirgeSeoinbedcabbussrbon32toasy, Xhridpteskat semaining A?
chlorine, bromne or iodine) in the presence of an

al T/l ibe @n b}kvb%m igrpurchéapohgefrar Anitehd garbon atoms.

poI a | ene monocar byl ether having from2 to
N AP sh (o me by e s 6T o5 i Raki T8 P8 Tk
alk | en avi 2 to, 4 rbon_atons ,which is
o e TP O e g8cr FBRE apoveaun e used.
h&mga_e,n%r&m «Qf dole %ﬁéeﬁfefe&\é%w 9%&%@6 and
obt ai ned by pol ynerizing the olefin pol ynmer bl ock
( cdspacialQyapde fdeagiyndnophbl oo polryieheb) af kar(Ll 2ha by
a known net hod. For exanple, the Conponent (Cl) can be
prioziuded salmg pol ghfffsiziog t he bl ock (cl1l-1) and the
bl ock (cl-2) under reduced pressure at 200 to 250C.
Duri ng ThRAePO bt §hee rﬂzaih éﬁpif‘(‘éfaet‘}”tﬁeé’n byaggmevmt formula

{ n%{lz tion c qa al so % uged F rther
R ROWREBOR SATb I 261 GROLRIN yoRoeA b6 ThBGer

d%h% e 2Pat ¥IRLAZ A0 L8 G EL QN N 8h G5 AR Eompound.
Examples of alkylene oxides include alkylene oxides
having from 2 to 4 carbon atoms, e.g. ethylene oxide,
propylene oxide, 1,2-butylene oxide, 1,4-butylene oxide,
2,3-butylene cxide, and 1,3-butylene oxide, as well as
combinations of two or more thereof. When two or more
kinds of alkylene oxides are used in combination, they
may be bonded in either of random and/or block manners.
Preferable examples of the alkylene oxide include
ethylene oxide alcone or a combination of ethylene oxide
and another alkylene oxide which is added in random
and/or block manner. The number of alkylene oxides to be
added is preferably 1 to 300, more preferably 2 to 250,
and especially preferably 10 to 100, per one hydroxyl

group of the divalent hydroxyl group~containing compound.
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catal ysts include one kind or a conbination of two
kinds or nore selected fromtin catalysts such as
nonobutyl tin 20 oxide, antinony catal ysts such as
antinmony trioxide, antinony dioxide and the |ike,
titanium catal ysts such as setrabutyl titanate and
the like, zirconiumcatal ysts such as zirconium
hydroxide zi rconi um oxi de, zirconyl acetate and the

i k |
For t nE-BETROLE GFOPALERETE | STPRYCBREY Srapid ToF the
pr %fe%e?rdggﬁr&%r%%%%@h'Egggﬂe%ﬁf Y rm Chrfys an -

obj ect of the present ention, the Conp onent
(qacmae t688NE & Toud ng@ kb thblis Ofnjatankeqsy , one menber
selected from the group consisting of al kali metal s
and al kal i Peaethodnit atisichThilse cinperdntcnilyedelivalent
i ncorporated therein 5 before polynerization of the
cdwr&’é@éml gTPYp- ftnmaﬁ@ingowmu #iSoR 8taxipeng material

or after nerization of the
od%éw mﬂﬂf% %a Bty Repl vebie dirgoreRteTant el &y fbe
éﬂggg?akggm&ffrghn duri ng productlon of the resin

c i on~accordi‘rig to the 10 present invention, or

|ncorporathH Qﬁ@Lqu N_g& BANQY) | Ngwhich the above
met hods ar I ne Exanpl es of the salts of the
Component ?\% jzclude salts of organic acids)

sul foni c aci and i norganic acids, and halides of

al kali metal sOsuch as lithium 15 sodi um and potassi um

and/or alkali earth netals such as magnesi um and
c a‘l"@ieﬁﬁﬁnsﬁec‘i eﬂ%r@SBFE? e@%kﬂléiyé%&ﬁ'pgé%u%fhat"ﬁ@goéﬁﬁﬁn% nec

Cl:%) c:raI gnuggom al dedsén%];:egl ;la(gl .{ntneegte?:l Sofsgggmaf tlcl t1 I,ug]nd
R! represents hydrogen or an alkyl group having from 1 to
10 carbon atoms, aryl group, alkylaryl group, arylalkyl
group or acyl group.)
and optionally copolymerized with an alkylene oxide
having from 2 to 4 carbon atoms.

(B) A method in which the polyether diol is
produced via a polyether having a chloromethyl group on a
side chain using the divalent hydroxyl group-containing
compound as a starting material. More specifically, a
polyether having a chloromethyl group on a side c¢hain is
cbtained by addition {(co)polymerization of
epichlorohydrin or epichlorohydrin with an alkylene oxide,
and then the polyether dicl is produced by reacting the
polyether with a polyalkylene glycol having from 2 to 4

carbon atoms and R'X (wherein R! is as described above;
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sodi um chl ori de, potassium chloride, |ithium brom de,
20 sodi um brom de, potassium brom de and the |ike;
inorganic acid salts of alkali metals such as |ithium
perchl orate, sodium perchlorate, potassium

perchl orate and the |ike; _qﬁggnic acid salts of

al kali metal s such as potassium acetate, |ithium
stearate and the like; alkali nmetal 25 salts of

al kyl sul foni ¢ acids having an al kyl group with 8 to
2434 it PEESRE S UTH S Gt Lt tD e 1geige) in the

do |sul fenic acid . tetradecyl sul fonic aci - .
SteEyr R Fne ARk B BECENORHE BRldectebuen

et hyhbepyihigubhens cyani doabdatbel ldikr abkahl FPRIAI2 to 4
salts 'of aromatic sulfonic acids such as
phemybsulsfremsciactigy preaphtBybsudd onikeiaci d and the
like; alkali metal salts of 5 al kyl benzenesul tonic

aci ds Bavihg abkwldng cgidephavidy € tbod 18 gmrb@toasons
such as octyl phenyl sul fonic acid, .

dotietsht pifeNyreulebmi G ldcitdat diFritdapdRHsabevhican be
acidd di nonyl phenyl sul fonic acid and the |ike; alkal
metH % salts of al kyl napht hyal enesul foni ¢ aci ds havi ng

an 21 Kithe 1005 il ) 208 Ocih8 SGATRAR 24500 PR be

di net hyl nap ul foni c acrd,

di disepireRy byaphl (i S ienkBeagi dfin polymer block (cl-1}
di but yl napht hyl sul fonic acid and the I'i ke; and al kal
medad T hydabphi Lior iprdtyedr BlLbdion{al-2¢i g suklkowas
trifluoronethanesul fonic acid and 15 the |ike. These
corpiitts Ray vempded aheneomprernient d6hbi writ itsh Feduged

T G ROCABE T sy (Rasb, T hopPLParabty 4. o1

e B PHTy R érerlB be ottt o By Che”
polymerization reaction, a known polymerization catalyst
can also be used.

Further, while 2 known polymerization catalyst can
pe used during the pelymerization reaction, preferable
catalysts include one kind or a combination of two kinds
or more selected from tin catalysts such as monobutyl tin
oxide, antimony catalysts such as antimony trioxide,
antimony dioxide and the like, titanium catalysts such as
tetrabutyl titanate and the like, zirconium catalysts
such as zirconium hydroxide, zirconium oxide, zirconyl
acetate and the like, and group IIB organic acid salt
catalysts,

For the purpose of further improving antistatic

property or charge contreolling property, which is an



20 mass, relative to the Conponent (C) of the present
invention. A preferable ratio (mass ratio) of block
(cl- 1)/block (cl-2) in Conmponent (Cl) of the present
invention is a range of 10-90/10-90, nore preferably
20 25 80/20-80 and especi al Iy preferably 30-70/30-70.
Such a bl ock copolyner (O) can be produced, for
exanpl e, by the nethods described in Japanese Patent -

35 . laid- (Kokai) No. 2001-278985 and Japanese
o 8 e AT o RO 0 (A5 EBEo R (D) can
Cogﬂﬁg t_( 0 t r [NV |
aval a%P%afg%%$tﬁg c%%f%s?%gggd%ﬂ%g?%gggaggf%ﬁ%§ffggm
mafid afddubedoRYi P oF GNRA £ ahedaN@USHET £8kald harth
i ncludi ng the products 300, 303 and 230(trade nanes).
Thre=tadidi .t | Dinl sanempioneht tihey Cenpokenpot£igd Whneclein
constitutes the first thernoplastic resin conmposition
2 of bekdre pré¥Bariiafiant odnths CompanentodChar td1pydmass,
10 preferably 0.5 tqo 8Q parts by mass, nore preferably
1R YWﬁflﬁﬁFggnﬁ?fHﬁgéFbgﬁan%%begpdkl?rpﬁgf%gably 2 to
50 rts . _hy.nmaess as n nts .t he
oS R BBRSe MRl B BT et
Pr ESRindnRVEBAT #Ts0 YNGR CLPS AL 19 RARUBL iy | €SS
than 0.5 parts by mass, 15 antistatic effects are not
obpesdiettiocaheri €ld resinstafnpesieidrecictotiéng to the
insufficient and inpact resistance deteriorates. Wen
10 i tpexcedddnteot pant o1byingasperigrhdihereesi st angenner in
deteriorates. The addition anount of the Conponent
(Fyichhités ebovd Mt ihaftse 8 renec@edtist t her mopl astic

resin %9:2{‘319 eistioofn t%ta salts of the Component (H) include
salts of organic acids, sulfonic acids and inorganic
acids, and halides of alkali metals such as lithium,

15 sodium and potassium and/or alkali earth metals such as
magnesium and calcium,

Specific preferable examples of the Component (H)
include halides of alkali metals such as lithium chloride,
sodium chloride, potassium chleride, lithium bromide,

20 sodium bromide, potassium bromide and the like; inorganic
acid salts of alkali metals such as lithium perchlorate,
sodium perchlorate, potassium perchlorate and the like;
organic acid salts of alkali metals such as potassium
acetate, lithium stearate and the like; alkali metal

25 salts of alkylsulfonic acids having an alkyl group with 8
to 24 carbon atoms such as octylsulfonic acid,

dodecylsulfonic acid, tetradecylsulfonic acid,



the present invention is 3 to 30% by mass, preferably
4 to 25% by mass, nore preferably 4 to 23% by nass,
and especially preferably 5 to 23% by mass, based on
100% by nass of the total of the Conponent (B) and
the Conponent 25 (C) of thegresent invention. Wen
the addition anobunt 1is |ess than 3% by nass,
antistatic property deteriorate. Wen the addition
anmpu xceeds. 30%.by nmass, chem - 36 . Lesjstance
e SR e T e Ol Bheripogeid

def €4 1HAl 8 su T 06 Addidiionampudty Qfe ;t e cOoimpnent Gk
which constitutes the third thernoplastic resin

C O Geft dnie@A cObu 1 Bord e apriaseshich ke Hhied) L8 1 Bot 0z 3%y
mass, preferably 4 to 25% by nmass, nore preferably 4

t on@&3ihyl smaseniamticespdcihe| Jilprefedkabliymétao R3%shypt
mass, based on 100% by mnass of the total of the

5 CodpondirnzeBpsut feniomsdAenbaviny yaradd ki h e ITRHRD SHdHY ©
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(D) _of, the,present invention., 10 \Wen t additio
Crt® (SEPBEcE it g S Re LRI U LEBRET g
pr hgn :
R bR ALAYAY, AEAY hOR A EERY Acidt
appBENgReal;1 801 fad Anldial 8sd deleriiqeat 81k metal
Conponent (C2) 15 In order to further inprove the
antaBtsatdfc apkepeighthyarl eabanffociontaadldsi hgvpngpar talkyl
the first thernoplastic resin conposition of the
presein wWithert Fonlhwpriognt hepms coigly isSe, in addition

to,t he ahove Conponent (A), . Conponent (B) and
cotpgtidntt neepfhviguliande gRddsel ected 20 fromthe

O LR MR TLLOR B 6 FaL! QM RO SAIRGARIMRend (BirFomic
acid and the like; and alkali metal salts of fluorinated
sulfonic acids such as trifluorcomethanesulfonic acid and
the like. These compounds may be used alone or in
combination of two or more. Component (H) can be used in
a range of preferably 0.001 to 10% by mass, more
preferably 0.0l to 5% by mass, even more preferably 0.01
to 3% by mass, and especially preferably 0.01 to 2% by
mass, relative to the Component (Cl) of the present
invention.

A preferable ratic (mass ratio) of block (ci-
1) /block (cl-2) in Component (Cl} of the present
invention is a range of 10-90/10-90, more preferably 20-
B0/20-80 and especially preferably 30-70/30-70.

Such a block copolymer (Cl) can be produced, for

example, by the methods described in Japanese Patent
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Component (C2-1): a pol yetherpol yam de and/ or

pol yet her pol yest er; Conponent (C2-2): a nonionic
antistatic agent; 25 Conmponent (C2-3): a boron
compound; and Conponent (C2-4): a lithiumsalt. - 37
The second thernopl astic resgisn_conposition of the
present invention may further conprise the above
Component (C2-2) in addition to the above Conponent

(Eiama%gegcog{%olpaelt fnsh B desh rSglﬁarﬁ‘e?ye falrLher

conpris one SE| ec Fr om

consiShibag Qkokds RDOYE SOMPRRIENt ﬂézhéHponQ%ﬁpQE@Ptof
(C2-3) and Conponent (C2-4). The thlrd thernopl astic

r eden peegpasi ihwmtdbont Ban Prese aivAYeabl ONEA®Y the
further conprise the above 10 Conmponent (C2-2) in
adeBIESGATt 80@ heewilsev en@ohpenkike @B)ﬁufa@owmm Sedlyy
and Conponent (D), and as desired, may furth
(ﬁﬁﬁm¥§élainﬁﬁ%ﬁﬁlQ§neLE@Peé?%&FQ%WSWFFﬁepﬁ?@H&FS 300, 303
con%igéogﬂ of the aﬁove Component (C2-1), Conponent
5% &t (C2-4). 15 (4-1) Conponent

(C2-1) +f0 ( Q in ti s a
polyet erp&?ﬁﬁﬂkgegﬁﬁ%a gfqﬁ&ethﬁégg ?%svﬁn lwEgglr}ples
of cpRtyantdesrms ed Rer Ehéﬁ%%@%t&cp@ek‘@m E@npglgrdivedos
froma di am ne conponent such as aliphatic, 20

altiley plrecent Amonmtica dsai Hesy lodcbudisigoy mass,

et hyl enedi am ne, tetranethyl enedi am ne,
hescsferaplened? din §€, Paééia%tmﬂﬁsené@rar@ﬁ%fe@kgml op

2.4 4- trinmethyl hexanet hyl enedi am ne, 1, 3- or 1,4-
'60 parts by mdss, and especially preferably 2 to '50 parts

by mass, based on 100 parts by mass of the total of
Component (A} and Compenent (B) of the present invention.
When the additien amount is less than 0.5 parts by mass,
antistatic effects are not obtained, chemical resistance
effects are insufficient and impact resistance
detericrates. When it exXceeds 100 parts by mass, impact
resistance deteriorates.

The addition amount of the Component (Cl) which
constitutes the second thermoplastic resin composition of
the present invention is 3 to 30% by mass, preferably 4
to 25% by mass, more preferably 4 to 23% by mass, and
especially preferably 5 to 23% by mass, based on 100% by
mass of the total of the Component (B} and the Component
{Cl) of the present invention. When the addition amount
is less than 3% by mass, antistatic property deteriorate.

When the addition amount exceeds 30% by mass, chemical



bi s(am nonet hyl ) cycl ohexane, bi s(p-am nohexyl ) net hane,
25 phenyl di am ne, m xyl enedi am ne, p-xyl enedi am ne and
the like, with an aliphatic, alicyclic or aromatic

di carboxylic acid such as adipic acid, suberic acid,
38 sebacic acid, cyclohexa@%dlcarboxyllc aci d,
terephthalic aC|d i sophthalic acid and the Ilke a
polyanide obtai ned by ring- openlng polynerlzatlon of

actam suc prolactan1 u m and the
¥ ﬁ%ﬁlsgaasr%yaw? e e POBtE TR A BRAGA PO
ac&&kéyi h,8s W amnocaproic acid, a- an1noenanth|c
aci d, an1noundecan0|c acid, 1, 2- am nododecanoi ¢ aci d

and t henki kedi @ anoGOPObY Bl RehyaALLe g@?r &8fichas
well as a m xture of these pol yam des. he

potyretiienpek yeaig daialkd Caapacest(iC2rkkiaf cblgos priesentt
i nvention conprises a polyether conponent. As the
S pothretdresepbnpoyrritionséd Rete, 3% |byt meseonpomesitabiyl 4
2) described above for the Conponent (Cl) nmay be used.
'bffe%f’er 2| B3P Wﬁ?@i ?5#%6%% h‘bdwr 385t R r&%ssr and

invention.is

I I f
FretR L VERLT R Sabp bh oot Sor Brar 1008 by
SR d ik @zs@m%@asl oqff thhi §01€E Saft We)l, DR SHOMELAdN he

following. (i) Amethod in a pol'yam de obt ai ned
by (c1p0layide £ h& at ¢risbries (B e do 1 ﬁkhe prdiseatboxyéneiaci d
to 20 carboxyl ate both term nals of the pol yam de
10 cofiponehe additidremmouxédisi tdss than 3% by mass, charge
on(aIkﬁleneOX|de)egcoI for polynerization to

pr%ﬁﬂﬂﬁ? lB@I9@@9ﬁ§ﬂ§bﬂ?5ﬁ¥ﬂ%ra¥qﬁ) Bheet Hel SddikAreh a
POLSHICCRRLIAN 05, 3, BhLal N by 20 ng 8 o
surface appearance of molded articles deteriorate,

{4) Component ({(C2)
i5 In order to further improve the antistatic property
or charge controlling property, the first thermoplastic
resin composition of the present invention may further
comprise, in addition to the above Component (3),
Component (B} and Component (Cl), at least one selected
20 from the group consisting of the following Componernts
(C2-1), (C2-2), (C2-3) and (C2-4):
Component (C2-1): a polyetherpclyamide and/or
polyetherpolyester;
Component (C2-2): a nonionic antistatic agent:
25 Component (C2-3): a boron compound; and

Component (C2-4): a lithium salt.



25 pol ynerization of polyam de so that both term nals
of pol yam de nol ecul es are essentially carboxyl at ed,
and - 39 then adding a poly(al kyl eneoxi de)glycol for
pol ynerization. (iii) A method in which a

pol yet her pol yam de i s obtained - by addi ng pol yam de
generati ng conponents, excess 5 dicarboxylic acid
conmpounds, and a predeterm ned anount of a

ol SuEms gL UL L0 Bt g1

pol yneri zat1 on. n

espeesaid YinvRhel sf akd e fBkhed. dfp.BRMhesagbvthe

di carboxylic acid used for carboxylating the nolecule
t ecompalentof(Cthe) poh yaddide onc bapeie nibdviec Cutiporei i (B)
acid, suberic acid, sebacic acid, maleic acid,

ci epdcemnengatd (Chibd ained ashyideided, it fagoher comprise
anhydri de, cycl ohexanedi carboxylic acid,

15,
Stef phitti iPECagrdcciedbdofalPe” SR SrdstREINPKRE thfe
nungber rage nol ecul.ar weight of the polyam de
o Bl RETERIERE LrEebt CRbERErE S Bty B fenene
t hecorange of 500 to 20,000, nore preferably 500 to
10,000, and especially preferably 500 to 5,000 for

achi evimhg therdO:alinepllast it heefresedbok DYERt | N .thEhe
mass rati o between the pol yam de conponent and the
pobyetdrer iggrpbhemtmypdluraiedetpapyistchahye Bhovhe

pol yet her pol yam de according to the present invention

10§ sCompareataiy - h B0 rasise toh bo/ alpe tabore/ Sompapert (B),
pr ef er abl 0/ 2 o 20/ B0, ,apd especi al |
o PGB 767 802 SEFBeRthE] e e AR0REEHFER” R
Offﬁf%hé%ﬂd%ﬁbgfggoéyEHQ&Q% one selected from the group
consisting of the above Compconent (C2-1), Component (C2-
3) and Component (Cz-4).

15 (4-1) Component (C2-1)

Component (C2-1) of the present invention is a
polyetherpolyanide and/or polyetherpolyester.

Examples of polyamides used here include a polyamide
derived from a diamine component such as aliphatic,

20  alicyclic or aromatic¢ diamines, including ethylenediamine,
tetramethylenediamine, hexamethylenediamine,
decamethylenediamine, 2,3,4- or 2,4,4-
trimethylhexamethylenediamine, 1,3- or 1,4-
bis (aminomethyl)cyclohexrane, bis(p-aminohexyl}methane,

25 phenyldiamine, m-xylenediamine, p-xylenediamine and the
like, with an aliphatic, alicyclic or aromatic

dicarboxylic acid such as adipic acid, suberic acid,



according to the present invention is not especially -
40 limted, the reduced viscosity (t)sp/C (neasured
in formc acid solution, 0.5 ¢g/100 m, at 25C) is
preferably 1 to 3 dl/g, and nore preferably 1.2 to 2.5
dl /g. 5 The pol yet her pol yam+e —-according to the
present invention can be used al one or in conbination
of two or nnre Exanpl es of the polyester in

pororary a5 euShoitn e SR A ) LEE e Ghatic
haé(r'.‘ﬂg 4 dopnefatar bon AteEs ARG Dfe L5 %’b'lﬁ;Qlﬁﬂ&@gobtalned
derivatives thereof, and (2) a diol conponent

Exlam;eﬁ;-@&aehhﬁga@@me(ﬂ)zauseﬂ dere iaict amnl sstledaéael OW.
The term "carbon atons"” as used here refers to the
t ot@pralamsem, ol acay blaretatoasd coms thithetyi agpdbydmede
carboxylic group and the chain or ring which is

> di fertVsp Bopsednt onitncagkrbghlefagith stehbagy®rc gr oup.
Exanpl es of .the dicarbo

xylic acjds hayvj
caP BUIP @G e Ci AGH TP Et“&)“OSF‘F‘BE%{‘Fca%%ACa%BBQVPFEe%%“rﬁsC
haé(efw 41t a%QgS&éé’@:{hx%&%"ﬁchcih SRUGGH AL Caﬁ&'éj

al c acl sebacic aci d,

dOQ@;ﬁcﬁl@@(@ﬂ@b@?éﬂ(ﬂi@ BEréordodecanyl sucel fr\hﬁt@@é dof
oct adecenyl di carboxylic acid and the |ike; (b)

al tloyst ipelydinddeboxylic acids having 8 to 20 carbon

atoms such as 1, 4-cycl ohexanedi carboxylic acid and
10the |iRée P@}Y@@Wﬁmed@h@%mwmetaé%lsl)haﬁ Ages

to 12 carhon atons such as tere qggpc aci d,

i SOPMHEH LOVERFYO™ 1SAPHEHRt ﬁaﬁ’ e G6RYPRE bei &2

2, §h@%ﬂh&gﬁhggegbﬁ§gggﬁykkgd here, a2ll the component (cl-

2) described above for the Component (Cl) may be used.
R preferable polymerization method for the
15 polyetherpolyamide of the present invention is a thermal
melt polymerization method. Preferable specific examples
of this method will be shown in the following.
(1} A method in which a polyamide obtained by
polymerization is mixed with a dicarboxylic acid to
20 carboxylate both terminals of the polyamide component and
then mixed with a poly(alkylenecoxide)glycol for
polymerization to produce a polyetherpelyamide.
(ii) A method in which a polyetherpolyamide is obtained
by adding a dicarboxylic acid compound in excess during
25 polymerization of polyvamide sc that beoth terminals of

polyamide molecules are essentially carboxylated, and
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- 41 acid, 2,6-naphthal enedi carboxylic acid, 2,7-
napht hal enedi carboxylic acid and the |ike; (d)
substituted aromati c di carboxylic acids having 6 to 12
carbon atons and having a sulfonic acid group bonded
to 5 the aromatic ring thereef-such as 5-

sodi unsul f oi sopht hal i ¢ aci d,

5- pot assi unsul f oi sophthalic acid,

5*Jh%tnr abut y %%ﬁ%ﬁikﬁ%é&l&@@&%bﬂf@ﬁ' d and the

i ke. Exanplfes of "'the ester-form™ng derivatives of a
diggarhexyki€igaci d having 4 to 20 carbon atons include
10 |l ower al cohol esters of the above (a) to (d) . Such
ex@npl ed nadhadendivirethyd mulotitherepldimeddyls aditpaned
di met hyl azel ate, dinethyl sebacate, dinmethyl a,w

d e @EAEET 2R WHERGOg aenaw@%wlcoa@aée&ﬁ@u s%%q%-?at e

VI GRERERELT R0 FoMRr By SURy P BRSO erBiny aPpyne
2gPal o LS. 828k AL o) K I SEacALE <l et hy

anedi car boxyl a
dedaemayk sgecdmnate, di et hyl octadecenyldlcarboxylate,
diethyl 1,4- cycl ohexanedi carboxyl ate, dinethyl
t er ephtthal@tihe dieebhbdys, 2@:thexdedht has atre,especially
di (2- hydroxyet hyl) terephthal ate, dinethyl
i FoEherRabae anetdiost-hy| isophthalate di (2- hydr oxyet hyl)

I sopht hal ate, di_net hyl 4- na hthalenedl rboxylate
di et hyF*3RLSTa 5t RAF e%‘%ﬁ i1 apEd L&ﬁeﬁg 2, 6-

I 2
ng%%%?ﬁpg%g%&g oxyh%%ﬁlec%é§4%$alg g§ éhe polyamide
n%%&%Bﬁéﬁ@efﬁé¥ﬂd%oéﬂhﬁig aé&dﬂrﬁdbe%az ac1d, sebacic acid,
naph 5

hal enedi car boxyl at e, dlnethy
maleic acid, citraconic acid, maleic anhydrlde,

citraconic anhydride, cyclohexanedicarboxylic acid,
terephthalic acid, iscophthalic acid and the like. The
number average molecular weight of the polyamide
according to the present invention is preferably in the
range of 500 to 20,000, more preferably 500 tc 10,000,
and especially preferably 500 to 5,000 for achieving the
object of the present invention.

The mass ratio between the peolyamide compenent and
the polyether component (polyamide/polyethex) in the
polyetherpolyamide according to the present invention is
preferably in a range of 90/10 to 10/90, more preferably
80/20 to 20/B0, and especially preferably 70/30 to 30/70.

While the molecular weight of the polyetherpolyamide

according to the present invention is not especially
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sodi unsul f oi sopht hal ate, di net hyl 5-

pot assi unsul f oi sopht hal ate, (2-hydroxyethyl) 5-

sodi unsul f oi sopht hal ate, (2-hydroxyethyl) 5-

pot assi unsul f oi sopht hal ate and the Iike. These can be
5 used alone or in conbination of two or nore. Anpbng
these, terephthalic acid; 4%ophthalic acid, 2,6-
napht hal enedi car boxyl i ¢ aci d, 5-sodi unsul foi sophthalic
acid, and ester-form ng derivatives thereof, are
plifisreabl ehelBedineepolipebBecpolygster :faddiedprgsent

i nvention conprises the above pol yester conponent and
af potiyetivéd sebmpoments.- SAs/Lh@ pbl yet REFCLanponent

used. he ] the bove conponents (cl.-2) may be
B R Vel chaut &1L/l Fher Robe GhF Srechod Fof theb. o
p@t&ﬁtherpolyester of the 15 present inventionis a
thermal nelt pol ynerization nethod. Preferable

speci fhe gxBARIRS el vhhi g Bthadiiwg kobenshamn.jn the
following. (1) A netﬁod i n which a pol yester obtained
bynvepglipnecas dbd omseds aibxedon 1 @ordiigathexybf coasidd
to 20 carboxylate both term nals of the polyester
dstffonent, and then mixed with a

pol y(al kyl eneoxj de) gl ycol for _ polynerization to
pr odu%ﬁa%plpﬁﬂ yat hBEpBPY ¥Rt e i Opmropethotfd i wkitchha

gﬂ:le\é%%lqeﬁ_ﬁgér){@féneriniciuggt %é)fﬁrrq gggéggggbggngrorﬁs(l) a

I carboxyl't ¢ acid-compoun _
ROlcHIBLKZ 8L & Ot 1f HARLUESE e, Sy thal,potb hermpals of

t he pol yester nol ecul eS are essentially carboxylated,
anster~f43nitdeiedddictigea pREYéat Kynangoxi degghycol for
pol ymeri zati on.
component. Examples of the above (1) used here are
listed below. The term "carbon atoms® as used here
refers ta the total number of carbon atoms constituting
the carboxylic group and the chain or ring which is
directly bonded to the carbon of the carboxylic group.
Examples of the dicarboxylic acids having 4 to 20
carbon atoms include: (a) aliphatic dicarboxylic acids
having 4 to 20 carbon atoms such as succinic acid, adipic
acid, azelaic acid, sebacic acid, «o,o-
dodecanedicarboxylic acid, dodecenylsucecinic acid,
octadecenyldicarboxylic acid and the like; (b) alicyeclic
dicarboxylic acids having 8 to 20 carbon atoms such as
1,4-cyclohexanedicarboxylic acid and the like; {c)
aromatic dicarboxylic acids having 8 to 12 carbon atoms

such as terephthalic acid, isophthalic acid, 1,4-

naphthalenedicarboxylic acid, 2,3-naphthalenedicarboxylic
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(ii1) A nmethod in which a polyetherpolyester is
obt ai ned by addi ng pol yester generating conponents,
excess 5 dicarboxylic acid conpounds, and a
predet erm ned anmount of a pol y(al kyl eneoxi de) gl yco
all together for polynerization. Exanples of the

di carboxylic acid used for ararboxylating the nol ecul e
term nals of the polyester 10 conponent include adipic
acid, suberic acid, sebacic acid, malefic acid,

ca&{@c_@nIscnaghghaf@{e‘ﬂi%a%t%gué_eacfd,_t ragani ¢ .
anhydrlde, cycl ohexanedi carboxylic acid, terephthalic
agdghtHadepbtilah Hsoagl it arddt Aedl tike.1ie (aynber

aver age nol ecul ar wei ght of the polyester of the 15
psEsHitt vtedeatrppat ics direfrerapll yc i acidwe haangg 8f t30Q2 t 0
20,000, nore preferably 300 to 10,000, and especially
PP e BlLrs 08¢ ohav igaD o grlaehievidHy TFeuBbPertedfto
t{ﬁ% present invenH{on.fThe gass ati o between the

pol y <8P ¢ EnpoRENt e 5§°Eh@S psl yet her conponent
(ROLXBRNSTOPLYRLIETY. LR hhes DOl VELNRIRIEKESL Sl enaric
according to the present ihvéntion I's preferably 1h a

roage G-t80440ut onTBReu PF&f L1k 11804204t ohq
20/ 80, and espeé?g%?ﬁggfeferagly 70fg% t0130/70. Wi | e

ttee ndlkec ul Bwramwdieghb fothé hestpal-fetrhehpotiyestarive2b of a

according to the present invention is not especially
|{ifiabexyihe pebddwyividsdospt Y0 (e{prCrteweasnebeds n a
] xed sg%veni of phenal /tetrachl oroet hane at the nass

WP 5OBPL 487 65 S e tRENERAYE atdlorkoftdl 0 P, and
hoho1<3, PhEIEAE M pd ! BuBotndld 9aifAInIR" Satpate,
dimethyl azelate, dimethyl sebacate, dimethyl a,w-
dodecanedicarboxylate, dimethyl dodecenylsuccinate,
dimethyl octadecenyldicarboxylate, dimethyl 1,4-
cyclohexanedicarboxylate, diethyl succinate, diethyl
adipate, diethyl azelate, diethyl sebacate, diethyl «,o-
dodecanedicarboxylate, diethyl dodecenylsuccinate,
diethyl octadecenyldicarboxylate, diethyl 1,4-
cyclohexanedicarboxylate, dimethyl terephthalate, diethyl
terephthalate, di(2-hydroxyethyl) terephthalate, dimethyl
isophthalate, diethyl isophthalate, di{2~hydroxyethyl)
isophthalate, dimethyl 1,4-naphthalenedicarboxylate,
diethyl 1,4-naphthalenedicarboxylate, dimethyl 2,6~
naphthalenedicarboxzylate, diethyl 2,6-
naphthalenedicarboxylate, dimethyl 2,7-
naphthalenedicarboxylate, diethyl 2,7-

naphthalenedicarboxylate, dimethyl 5-
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The pol yet her pol yester of the present invention can 5
be used alone or in conbination of two or nore. For

t he purpose of inproving antistatic property, the
above Conponent (H) can be added to the

pol yet her pol yam de or polye%herpolyester of Conponent
(C2-1) of the present inven $6n in the course of the
10 pol ynerization process (including before
polgnerization, at the start of polynerization,
deedHanyyditpaspphbha brte. sligeshyérSpol yneri zati on)

The anount e _.Conponent

ﬁf Component (H) used in th

(BSEAFS gPspRdopr Rk ahFant(RohyPECXYH Wl arge of
0.001 0%_h S nor referabl .Q1l 15 to 15%
oy et R B BT 1 BRI, 31056 by
nﬁ§ééséﬂmm%ﬂ§f5ﬁEéﬁhﬁﬂﬁﬂaﬁ%Phﬁéthﬁef Sk COAPOS| 44,01, Of
the present invention, Conponent (C2-1) can be used
i msed Jlamge oef ipr eb@s e dh Q@1ltle 60 RAFd S BYoR@SEhese,
nore 20 preferably 0.5 to 50 parts by mass, even nore
prefentdlblay ic0agido UdPpidihed ibyanhds,2,9til1 even nore
preferably 1 to 35 parts by mass, and especially
praptehedepedicgraes scify ragediwesddodsorbbhphbie s
by smass of the total. of Conponent (A) and Conponent
(57 e o R et SS34VahotRe leitads GRBN 0 001
rﬁgggéggblggss, antistatic property and surface gl oss
of nol ded articles deteriorate. 45 When the addition

anounthexgeedst it RAVLEthY HBSthe igMRAGht [RSLSiaHCE
deteriorates. In the second and third thernoplastic
resinrisesnpbsi dhons ofl velseepr esepdndmty emtdi anpolyether
Component (C2-1) 5 can be used in a range of
pFEfRengditly Rodhe podgephpt scpsponent used here, all the

above components {(cl-2) may be used. A preferable
polymerization method for the polyetherpolyester of the
present inventien is a thermal melt polymerization method.
Preferable specific examples of this method will be shown
in the following.

(i) A method in which a polyester obtained by
polymerization is mixed with a dicarboxylic acid to
carboxylate both terminals of the polyester component,
and then mixed with a poly({alkyleneoxide)glycol for
polymerization to produce a polyetherpolyester.

{1i} A method in which a polyetherpolyester is obtained
by adding a dicarboxylic acid compound in excess during
polymerization of polyester so¢ that both terminals of the

polyester molecules are essentially carboxylated, and
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mass, nore preferably 0.5 to 50 parts by mass, even
nore preferably 0.5 to 40 parts by nmass, still even
nore preferably 1 to 35 parts by mass, and especially
preferably 1 to 30 parts by mass, based on 100 parts
by 10 mass of Conponent (B)._ Wen the addition anmount
is less than 0.001 parts by ’nmass, antistatic property
and surface gloss of nolded articles deteriorate.
Wien the addition anmount exceeds 60 parts by nmass,

| ipaktadtigis ranedy detleriancardde) gigcdhefamt i o

(Cl)/(C2-1) between the Conponent (C) and the
CBH%E%?HF%%@?PI) to be used in the present invention

i S;a rati.o, preferabl.y Lh a ran of , .
4?%b$%d?3%%h0%0%§ %ﬁ% eﬁaﬁq%¥8?§%¥a%fﬁ%§*§h&s obtained
espesddlly pRneketapl yefsr 480322 e an where
thg ratiéygg ?he Cbﬁ%%né%t 5%'?%f§°¢§b%ﬂs§&?%§% 4% by

nassadndatiie natéocafpdihivis, CanposeptedG2rhlinkd ARGt
than 96% by mass relative to 100% by mass of the

t of ot roflut(ad k@dapomeide q@lyccdndll heog@drpofent ( C2- 1),
there is a tendency for antistatic property to

det b id#e& LqRdesi rabl y- In the region where 25 the

rati o .Qf the Co nenf. is.more than 60Q0% by nmass
and the Tarro %gnﬁﬁ%céﬁgggﬁéﬁfl%é§¥f5“F§d| S5 ¥han 40%
b ar [ . 5 f [ S
Yerb QRS chOHE U EREneYs | OF O ERIS0195S)

Cosmpianit (16212%e BExarmpl €900k, t BELOPNE QI iG1, aBbbatak i £oiq,
agent of 5 Conponent (C2-2) of the present invention
i meleide agqidl yeat emtoralc gltold, est ke b (Z2nRirideand

ni trogen- contai ni ng conpounds (C2-2-2) represented by
tﬁ%ﬁ{ﬁﬁﬂﬂﬁﬁ anhydride, cyclohexanedicarboxylic acid,
terephthalic acid, isophthalic acid and the like. The
number average molecular weight of the polyester of the
present invention is preferably in the range of 300 to
20,080, more preferably 300 te 10,000, and especially
preferably 500 to 5,000 for achieving the object of the
present inventiocn.

The mass ratio between the polyester component and
the polyether component (polyester/polyether) in the
polyetherpolyester according to the present invention is
preferably in a range of 90/10 to 10/30, more preferably
80/20 to 20/80, and especially preferably 70/30 to 30/70.

While the molecular weight of the polyetherpolyester
according to the present invention is not especially
limited, the reduced viscosity (mg/C) (measured in a

mixed solvent of phenol/tetrachloroethane at the mass
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formula (VI). These can be used alone or in
conbination of two or nore. / (Y) oH RX 10 (2 n H
(wherein R4 represents an al kyl or al kenyl group
having 8 to 22 carbon atons, X is a group represented
by the followng fornulae X-1 or X-2, -N(X-1) O
-1--N (X-2) 15 and Y and-Z4 which nmay be the sane or
different, are each a group represented by the
following formulae Y-1, Y-2 or Y-3, -CH2ZCH2 O (Y-1)

-rétfio d3*3ﬂ160 H- 1 coﬁ%kntgkgloﬂjék'l - /dinéﬁd 3§qﬁ

and mtn is an |nteger of from2 to 5.) anples of
ConporreimrapCg- 2-1)tad ricloudé /gl yawed impreb profiesalely a6, to
al ycer| n nononyristate, glycerin nonopal mtate,

gt yte&ti/¥-nonost ear at e, gI yceri n nonobehenate,

| ycerin rm ool.eat e, nmonol auy at e,
i 3Ty BBt ar BrBeY o) heorr RomB hopat ntigne can
i, gl yGer 'a@oHQn8§tﬁ@rc%trn%’1ng'tng>§fC§f L granopshenat e, 10

di gl ycerin nonool eate, sorbitan nonol aurate, sorbitan
For the purpose of improving antistatic praoperty,

the above Component (H) can be added to the
polyetherpolyamide or polyetherpolyester of Component
(C2-1) of the present invention in the course of the
pelymerization process (including before polymerization,
at the start of polymerization, during polymerizatiocn,
and after polymerization). The amount of Component (H)}
used in the Component (C2-1) of the present invention is
in a range of 0.001 ta 20% by mass, more preferably 0.01
to 15% by mass, and especially preferably 0.1 to 10% by
mass.

In the first thermoplastic resin composition of the
present invention, Component (CZ-1) can be used in a
range of preferably 0.001 to 60 parts by mass, more
preferably 0.5 to 50 parts by mass, even more preferably
0.5 to 40 parts by mass, still even more preferably 1 to
35 parts by mass, and especially preferably 1 to 30 parts
by mass, based on 100 parts by mass of the total of
Component (A} and Component (B). When the addition
amount is less than 0.001 parts by mass, antistatic

roperty and surface gless of molded articles deteriorate.
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nmononyri state, sorbitan nonopal mtate, sorbitan
nonost earate, sorbitan nonobehenate, sorbitan
nonol aurate and the |ike. These can be used al one or
in conbination of two or nore. Especially preferable
are glycerin 15 nonostearate, diglycerin nonostearate,
glycerin nonol aurate, digl4%erin nonol aurate,
sorbitan nonostearate, and a Conponent (C2-2-1) which
conprises these conpounds in an anount of no | ess
t flaen. 201e bydisen dxanpl escobdCofpqreants bE Bal), impact
i ncl ude am nes such as 20 | auryidi et hanol am ne,
2§ StyAndice tRBABT AFa 1 - palnityldiethanolanine

t hanol am ne, Idlethanolanlne

t | di
faﬁ?;%gl%E%p?%ﬁﬁﬁb@gﬁlﬁglr TSP aFES G pF ophol ani ne,
pz%rHBCE i %%%E%%“E&'Qe‘ﬂ% ﬁ ﬁltlls,og,roggone L [C2-1)

stearyldiisopr opano am ne, anol am ne,

Neddr ti shaydr oxyetidal lod arbrer{the @loloy! cgr Qﬂlpﬁ)é)fts by

which has from 12 to 22 carbon at'ons) and the 1ike;

onasay degespebfe b lyaur. bl doebhanottambdenass, even more

myristyl di et hanol ami de, 5 pal mityl di et hanol am de,

betrRrAdilet Aahotam Wearts| byl dees hatdlldnden more

Iau Idllsoiroganolan1de rlstyldllsoproganolan1de
ob

G0 Pdi; dﬁéﬁ&ﬂ&ﬁlb& mals:s,I and especia | ; ;
| d |
e Py aher o cp conll e

esé ca e ohe or

1k dVQ, O oABLLen ] NG yam I
Mor e pre?g?abléllgna Cgﬁ%%ﬂgﬁfgﬁﬁﬁFSB§)Q&ﬁL§{qg Qess

et ics@81aparteast 20%, bynaessatfc @aehedty and surface
| auryl di et hanol am ne and st earyl di et hanol am ne. For

the>pucgosel déd | ppricviesg daht kSt pEhéoritencelditibna
oot LS80 & B T ass, Mapace renislance Ve
deteriorates,

The ratic (Cl)/(C2~1) between the Component {Cl) and
the Component {C2-1) to be used in the present invention
is, by mass ratio, preferably in a range of 4-60/40-9¢,
more preferably 6-55/45-94, and especially preferably 8-
48/52-92. 1In the region where the ratio of the Component
(Cl}) is less than 4% by mass and the ratio of the
Component {C2-1) is more than 96% by mass relative to
100% by mass of the total of the Compeonent (Cl) and the
Component {C2-1), there is a tendency for antistatic
property to deteriorate undesirably. In the region where

the ratio of the Component {(Cl} is more than 60% by mass

and the ratic of the Ceomponent {C2-1} is less than 40% by



descri bed conpounds. Exanpl es thereof include higher
al cohols having 12 to 18 carbon atons, a |ubricant,
silica, calciumsilicate and the like. Further, to
inprove mscibility, they may be used in a formof a
20 master batch. The nonionic antistatic agent of
Conmponent (C2-2) of the pré&sent invention is also
commercially avail able as ELECTROSTRIPPER EA, TS- 38,
TS-6B, TS-5, TS-2B (trade nanes) and the |ike

maasi$ acthered 1By aKeend@ipormti 80r f28: |q1ddie ol 1St ded

t hernopl astic resin conposition of the present

i Avehtlon, tcCorponemtat(e«Car@pstaabbe. used in a range of
prgferably 0.001 to 60 parts by mass, nore - 49

pl&Tel abPPenes (¢ 80 parts by nmass, even nore
preferably.0.01 tq 30 parts by mass, ,still even nore
br of oFABIY 165 08 19 S I BAPT L Y e naoRBE 1 oF

p y oyt has 00
pgfﬁégégﬂ%ﬂégg %% gf?%Ep?%%ﬁfpgfﬂ%%%%ﬁ%%h?gfzydénd
Cospprernt( Blcodbenedihe-s gadipion Amunt: dogehess than
0. 001 parts by mass, charge <controlling property
detmtra ioriatge somphendt hE2addi?) | pepregmitdd excerdsgdiral
parts by mass, chem cal resistance and surface
appEestahc@ Iof rEiaded cart bel esediatlenicopat en d@whimatien
second thernoplastic resin conposition of the present
i Aventd &, “Bbfponent (C2-2) can be used in a range of
preferably 0.01 to 10{Q§rL§ y mass, nore preferably
0.05 to B parts by NRSS, ‘and even nore preferably 0.1
to 5 parts bypgmsg, based on 100 parts.. 15 mass of
the total of Conponent (B) and Conponent (). Wen

1p the addition anount igzl)egsHthan 0.01 parts by mass,

15

(wherein R! represents an alkyl or alkenyl group having B8
to 22 carbon atoms, X is a group represented by the

following formulae X-1 or X-2,

/

—~—N (X-1)

AN

0

|/

——C—N X-2)

and Y and Z, which may be the same or different, are each
2 group represented by the following formulae Y-1, Y-2 or

Y-3,

——CHCHy—0—— (Y1)
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charge controlling property deteriorates. Wen the
addi ti on anbunt exceeds 10 parts by mass, chem ca
resi stance and surface appearance of nolded articles
20 deteriorate. in the third thernoplastic resin
conposition of the present invention, Conponent
(C2-2) can be used in a rahge of preferably 0.01 to
10 parts by mass, nore preferably 0.05 to 8 parts by
mass, and even nore 25 preferably 0.1 to 5 parts by
mass, based on 100 part mass of the total of

by
Conponent (B), neﬁﬁ“(ﬁpf"ﬁnd Compgngnt (D). Wien
the addition amount is|less than - 50 0.01 parts by
mass, charge control | i GYzproperty deteriorates, when
the addition anmount exceeds 10 parts by nass,
chem cal resistance and surface appearance of nol ded

articles deter-qiffe—pH4-g)—Conponenty{§2- 3)
Component (C2-3) according to the present invention

is a boron conpound;Té q;_@ conmpound whi ch cont ai ns
the elenent boron. ﬁ% BgHon conpound (C2-3) can be
used alone or in conbination of two or nore. 10 The
bandritidoApoanditiGe)efi Srpmek et@dly) an organic boron

pol ymer compound. As this organic horon pol yner
conngﬁBTpggﬁﬁﬁgﬁﬁ?meﬁPBiﬁ? Ef?i)uﬁPFngﬁr%g¥ﬁﬁ¥%P by
BB RSl SRR Dyl FLgL el e G20
CRSRIHIGNS t60B] ah 1Y Ak i3 WRhbsEERFESEN AT cerin
monobehenate, glycerin monocleate, diglycerin monolaurate,
diglycerin monomyristate, diglycerin monopalmitate,
diglycerin monostearate, diglycerin moncbehenate,
diglycerin monooleate, sorbitan monolaurate, sorbitan
monomyristate, sorbitan monopalmitate, sorbitan
monostearate, sorbitan monobehenate, sorbitan monolaurate
and the like. These can be used alone or in combination
of two or more. Especially preferable are glycerin
monostearate, diglycerin monostearate, glycerin
monclaurate, diglycerin monolaurate, sorbitan
menostearate, and a Component (C2-2-1) which comprises
these compounds in an amocunt of no less than 20% by mass.
Examples of Component (C-2-2) include amines such as
lauryldiethanolamine, myristyldiethanolamine,
palmityldiethanolamine, stearyldiethanolamine,
oleyldiethanclamine, lauryldiisopropanolamnine,

myristyldiisopropanolamine, palmityldiisopropanolamine,
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by the above general formula (VII) are preferably a
pol yneric charge transfer type conjugate which is a
reacti on product of a sem pol ar organi c boron pol ymner
conpound with one or two or nore of tertiary am ne
having 20 a hydroxyl group and 5 to 82 carbon atons in
total, in a proportion of e basic nitrogen atomto
one boron atom as represented by the bel ow genera
formula (M11). - 51 CH20 OOHCH2-(T)a (M 11) OCHz
Chic: 3 RANHH sopR3pRec 1anirhe  HeepLi AL 4308 1dpknod ainsn®, b, i,
and when q=1, T denotes -(T1)9-(T2)t-(T3) - (wherein
Tol gdrp viedvbel kheanigend the dl k¥ ereemup afdwhieh has

0 en-cont ai_ni ng hydrocarbon 5 groups having one
ti¥‘?ﬁf‘ Nl %é)t %@r CRERYH A ABInBRR tHET croemédepornch

a [.n 4t and T2 is represented by, |

5 e RSt o B R RO < e Ao e bon

OF SR iRgnin 23Lalk ) Lo G N-RLO- N
f% |-§?§§%@91% %;%f%?%% F%EEP T%PFU.aqégaglﬁ%ﬁrocarbon
go iyt diarihago2ahddd,3 1earloas i 869F@)anclartidand u each
being 0 or 1); R6, R7, and R8 are organic group which
iyt isd ke isapeomandadisnfigee npa laidy Idi iisepppand Dahnde,
10, 000.. 15 Exanples of R6, R7, and Re in the above
gl dift spRaPRaTokam e nel aukd hahrrerabohagi de pand

aiﬁ%”@éﬁ%KOL%hese can be used alone or in combination of
two or meore. The amine compounds are preferable. More
preferable is a Compeonent {C2-2-2) which comprises at
least 20% by mass of each of lauryldiethanclamine and
stearyldiethanolamine.

For the purpose of improving antistatic performance,
a éommonly known additive may be mixed with the above-
described compounds. Examples thereof include higher
alcohols having 12 to 18 carbon atoms, a lubricant,
silica, calcium silicate and the like. Further, to
improve miscibility, they may be used in a form of a
master batch.

The nonionic antistatic agent of Component (C2-2) of
the present invention is also commercially available as
ELECTROSTRIPPER EA, TS-3B, TS-6B, TS-5, TS-2B (trade
names) and the like manufactured by Kao Corporation.

In the first thermoplastic resin composition of the
present invention, Component (C2-2) can be used in a

range of preferably 0.001 to 60 parts by mass, more
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phenoxy group, benzyloxy group, alkylene glycol group
and the |ike. These groups may contain a functional
group - 52 such as a hydroxyl group or the like, or
may have a substituent. Exanples of the polyneric
charge transfer type conjugate include conjugates
represented by the bel ow~3%tenical fornmulae (1X) to
(XVI) _In the follow ng chem cal fornmulae, a hydrogen
atom or a hydroxyl group is wusually bound to each of
t vee fegrafpilrall - 8@% bon Sangaokygen matgMeveGHBON:

OHC- CH20-C-(CHf).-C 11 if 11 13- 1 O OCH -CHO
daerebky VPBH e ROCPEREE BY QH=GHEGLGL 80enH@re

NS AP (GHACPOFFS 10V (TiSh ORGP GroFerably
o1 it 8020526 QP J13K] N 204 PR paBE8 B s or
pol ynerlza ion o

the total of Component (&) and Component (B). When the
addition amount is less than 0.001 parts by mass, charge
contrélling property deteriorates. When the addition
amount exceeds 60 parts by mass, chemical resistance and
surface appearance of molded articles deteriorate.

In the second thermoplastic resin composition of the
present invention, Component {(C2-2}) can be used in a
range oif preferably 0.01 to 10 parts by mass, more
preferably 0.05 to 8 parts by mass, and even more
preferably 0.1 to 5 parts by mass, based on 100 parts by
mass of the total of Component (B) and Component (Cl}.
When the addition amount is less than 0.01 parts by mass,
charge controlling property detericrates. When the
addition amount exceeds 10 parts by mass, chemical
resistance and surface appearance of molded articles
detericrate.

In the third thermoplastic resin composition of the
present invention, Component (C2-2) can be used in a
range of preferably 0.01 to 10 parts by mass, more
preferably 0.05 to 8 parts by mass, and even more
preferably 0.1 to 5 parts by mass, based on 100 parts by
mass of the total of Component (B), Component (Cl) and

Component (D). When the addition amount is less than
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CHACS OHC-CH OCH,-CHO B 'OHAC (XI) ° CF4 CH:. CHOH
1000 GHAO~- aHG-CH. O C n -0042--CHO -& OHC C 0 (X11)
HOCHLCH ; H ~LV HOCHACH, CHrCHI OH 10 CHAO-I
OHC-CHs- (OCH=CH7-), 1 B CH CHO i OHAC (X111) C Ha~
i N/J~ OCHA CHCH-y HOH~/ io 54 - CHO
OHC-CHIO G- (C12)u-C - | $=0 oo OCHr - CHO OH2C (XI'V)
HOCH. ~( H HOCHt CH= CHROH 40 G Ha CH O- OHC-CH
OCCH-CHC

0.01 parts by mass, charge controlling property
deteriorates. When the addition amount exceeds 10 parts
by mass, chemical resistance and surface appearance of
molded articles deteriorate.

(4-3) Component (C2-3)

Component (C2Z~3} according to the present invention
is a boron compound; i.e. a compound which containg the
element boron. This boron compound (C2-3) can be used
alone or in combination of two or more.

The boron compound (C2~3) is preferably an organic
boron pelymer compound. As this organic boron polymer

compound, compounds containing a unit represented by the

below general formula (VII) are preferable.

- N
B\ i
—1 OCH,~ CHO OCH,
~ s

Examples of compounds containing a unit represented
by the above general formula (VII} are preferably a
polymeric charge transfer type conjugate which is a
reaction product of a semipolar organic boron polymer
compound with one or two or more of tertiary amine having
a hydroxyl group and 5 to 82 carbon atoms in total, in a
preportion of one basic nitrogen atom to one boron atom,

as represented by the below general formula (VIII).
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OOH, iH®BOH 1 (XV) CuHh H HOCL4CHL CH$CHOH CH3 CHs
15 CHeO~- OHC-CHzO CGNC'H -N -C | OH HO c¢ C HOg;
O+=C (XVI) H (H}MN CH=cH 011 CH, CH, OH 100 The

pol ymeric charge transfer type conjugate can be 5
produced by the nethods described in Japanese Pat ent
No. 2573986. - 55 |In addition, a comercially
avai | abl e product nay be wused as the boron conpound
(C2-3). A preferable exanple is "H GH BORON 400N' or
simlar product manufactured by Boron Internationa

Co., Ltd. 5 Th Q9ron conp ﬁhg%ﬂé ccording to the

present | i nven |b uring
productijon of fhe stic reS|n conposition, or
may be i xed ap a 'Eture conp03|t|o) Wi th 0

pol ynmer |of t hel Copgonent A, (B, or t é f

Exanpl € QPHm@HDatter. 10 P8Hh ude " HI BORON

VMB40ON- 8hDPE" (a nﬁ%{Qr Batch with poFyethylene as a
matrix) or S|n1lar pr 0&@ct manuf actured by Boron

I nt er nati onal d gh the first thernoplastic
resin conposition of t he

In the formula (VIII), g is 0 or 1, and when g=1, T
denotes -(T"),-(T?) ¢~ (T?)u— (wherein T! and T® may be the
same or different, and are oxygen-containing hydrocarbon
groups having one terminal ether residue and no more than
100 carbon atoms in total, and T? is represented by,

—O—(l'l.‘.--Rg ?I: group
Q

(wherein R’ is a hydrocarbon qroup having 1 to 82 carbon

atoms), or

—_)— __10__._,_
M Tﬁfgm"p
O H H
(wherein R' is a hydrecarbon group having 2 to 13 carbon
atoms); s, t and u each being 0 or 1); R®, R’, and R® are
organic group which may be the same or different: and r
is from 10 to 1G,000.
Examples of R®, R’, and R’ in the above general

formula (VIII) include hydrocarbon group, alkoxy group,

phenoxy group, benzyloxy group, alkylene glycol group and

the like. These groups may contain a functional group
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present invention, the Conponent (C2-3) content is 15
preferably 0.001 to 60 parts by mass, nore preferably
0.001 to 50 parts by nmass, even nore preferably 0.01
to 30 parts by mass, still even nore preferably 0.05
to 20 parts by mass, especially preferably 0.05 to 10
parts by mass, and nost preferably 0.1 to 5 parts by
mass, based 20 on 100 parts by nass of the total of
Component (A) and Conponent (B). \Wen the content is
| e§shtdarnm hye@dxplr ¢ souhyomuss, 11 kef eoi sy tteRdency
for antistatic property to deteriorate. Wen the
c3RPehttusiteeds 60 parts by mass, there is a tendency

for sy face ap rance _to deteriorate. 25 In the
secong&gﬁﬁﬁFﬁi$§qﬁﬁéﬁﬁﬁﬁpﬁ§%?cc?%ﬁﬁ?1t§ﬁ§ﬁ§8§iFYB%S of

oy T T b B FRE RS het S Pt BAAEY
peeder @l ¥odmQdet pr:o0 RArkGIPY @ﬁ%hee_‘ES?lHMﬁg
preferably 0.01 to 30 parts by mass, still even nore
priefrera yo@mlbat p 2Mhyphidhenbyt8MSSr L3RRG@N1Y group is
preferably 0.05 to 10 parts by nass, and nost
pretErlabipusdote ¢aols qfathe byrmiss] dGaset and16f@ygen
parts by mass of Conponent (B),. Wen the content is

| 25¥"% han 0. 001 parts by nass, there is a tendency

for antistatic property to deteriorate. Wen the
confent exceedégéo ggrts by mass, there is a tendency

for | sur f SR ap et (4 )G det eri orate. A

pre erablg dbatent ratd o of €gnponent (Cl) and
CorpBR&ntHe 2 0Ci s 38 to 99. 4% by mass/ 0.2 to 62% by
masg, nore preferably 67 to 99. 7% by nmass/ 0.3 to 33%

by {mass, anid even nore preferjably 75 to 99.%?kpy
mask/ 0.8 to |

Cie H

z.-------

LAY
L CoHn  (CHy,CH,0-) st 1 aq

= * -y

R
)
CH:0 /DHC—CH,Q—%—CH,-CH_%__
2 : ¥

L

“i

LOCH-CHO” | OHLC

X3

t
i
i

CHy | H
N +
Fa

| HocH,cn,” CH.CH.0H 410

{wherein R' is a polybutene residue having an average

degree of polymerization of 20)



15 25% by mass, provided that the total of these
conponents is taken as 100% by mass. Wthin this
range, even better antistatic property can be
attai ned. (4-4) Conponent (C2-4) Exanples of the
[ithiumsalt of Conponent (C2-4) of 20 the present
i nvention include organic-ag3d-salts, inorganic acid
salts and hal ogenat ed substances of [|ithium
Preferabl e exanpl es include at | east one conpound
sel ected fromlithiumperchlorate, |ithium
trifluoronethanesul fonate, |ithium 25
bi s{trifl gaymmeDHEReHHH f onyl )i m de and |ithium
(trlfquorgﬁbt anegul f onyl ) net hane . More

HL@HQ yanntes ifncl ude at | east one conpound
cted from- 57 [Ilifthiumtrifluoromethanesul fonate,
ium Dbis({rifluorgmethanesul fonyl)in de and
fum trisi(trif |dgoromethanesul fonyl) ¢@thane.

Eve referable exanpl es include at |east one
CONPON gdted flomlithium
bi s tp tHﬁﬁes | fonyl)imde and lithium

ci oG ul f onyl ) met hane. Especial ly
preterafe is |ithiumi1000

tris(trifluoronethanesul fonyl)nethane. By m xing the
Conmponent (C2-4) of the present 10 invention in the
conposition of the present invention, charge

conffrol I i ng property canfo-\further i nproved, and
sustai na ty hAr g8 gntrolling property can
be expr%hHS e%ﬁﬁk§|~o Conmponent (C2-4), the
Co cean bé S|npl9 mxed as it is, or the
15 ¢o b ent 4) may be disdolved in a solvent
(i n¢l udi ng, f
i X
i
HOCH,CH, | H
W
| HOCH.CH, CHCHOH 10
r" -

CHi0, _OHC-CHy~(OCH,CHy-)s-

1

F—OCH,~CHO” | 'OH,C

i)

/ *
< >{HCH1 CH:CH@
L : on 10



water) and then m xed. Further,

may be used as a naster batch
di spersed at a
advance. Especially preferable
20 Conponent (C2-4)
conpound
(Xvil). COO (AO nR X
general fornula (XVII),
group having from2 to 8 carbo

(XVI 1)

hydy ocar bon group containing ap aromatic group,

di vlal ent alicyclic hydrocarbon

re rese 150 | PRSI Hriimetie
to |9 cafboB at oprs; AG ndepend
al @h&fmqr@ﬁﬂi having 2 to 4

ferabl e exanples of the conm
eral forqula (XVI1) include

ﬁb%ﬁéxghoqp whi ch does not
t

mnal thereof. Es

t he Conponent (C2-4)
in which it is

hi gh concentration in a polymer in

solvents in which the

is dissolved are water or a
represented by the4bel ow general

fornmul a
COO (AO n R (In the

X represents an al kyl ene

a dival ent 58
or a
group; R independently
i al kyl group having 1
ently represents an
carbon atons; and n

ger of from1l to
pounds repr esentcégwby
conmpounds wherein Ris
have a hydroxyl group
pecially preferable are
adi pat e

n atons,

2- (2- buakoxyet hoxy) ethyl]
(di !]'P%ﬁsﬁﬁ*ho hyl adi pate)J

bi s(2- but oxyet hyl ) pht hal ate. |

£
n the case of dissolving

the conponent (C2-4) of the present i nvention, the
congentration is in a rangecgf WlS preferably 0.1 to
801) by nmss, f ly 1 to 60 by nmass.
Fur { her, CHFP\I h@ﬂ%agg'o'?_‘?@ ﬁ{{ jTa master batch by
——ocuz—cuo A OH:C
o)
Cully | H
”\N‘(
Hogzcn,’ \Cﬂg(':HDH
CHI CI'L‘ u 15
| cHo _OHC-CH{O-C-N-GH-N-C |-
PN O H H O
~{KHpCHOi OH;C
VD
i
L H
@Nf-cmcmon
L CH:CH,0H 1100

The polymeric charge transfer type conjugate can be

produced by the methods described in Japanese Patent No.

257398%.



10

15

20

25

di spersing the Conponent (C2-4) at a high
concentration in a polynmer in advance, a preferable
nmethod is to 20 produce the batch by m xing the
Conponent (C2-4) with a known polynmer and optionally
a solvent, and then nelt kneading the resulting

m xture. The known pol ymer G8ed here is especially
preferably polyners which have an ether bond, such as
25 pol yal kyl eneoxi de and/or a

pol yaliky la@Aagexbag- £ oftlndicHcig1 1 POk yAEIabISP@eblLer may be
exanpl es i ncl ude pol yet hyl eneoxi de,
pob§Hrapyihendoxicdegomod iyt (Caret) hy | e nemtiedtal 1andx bhmick
- .59 copol yners consi sting of polyam de, polyester

ahd THES ARAYT obve b ipol yed PyPERebxraBlfqatured by

addi ti t he  ,Conponent ) of the present invention
i%or ?gﬁﬁﬁﬂf 5&?8?ﬁe Oislﬁng as the hydrophilic

poly b (&l _ahs s, the r
Pav) na "sn oF iy Eor (E2: 3 SR SSRGS cha e PR
of ntére: e SR beN¥eREd AN ndBY RS 169NL AN idh e the
Component (C), or may be ~ contained in anot her

C bhpomgrita sofi ¢t espn esendod imdent, | on. mhpn Bdenicase aaf a
formng a master batch of the 10 Conponent (C2-4) of

t ieX Pries eifempavé ht ¢oh, witthe aCoedynent of (18 LHonponteohs
i? ?re erabkx in arange of 0.5 to 80@6b% nmass, nore
prferdblry (£l 0°B0BhDy ks, EAABP D& dbpylatter

p lv t % 5 ¢ lL.utions_,of th .
C%ﬁ%@?]cgegt )ﬁ(l %51 %?ﬂ%?{ D?%dedm;fzgg‘e[% %% I|ﬂ°??ﬁ/teen ibgﬁﬁhs"uth

2%?1 éﬁﬂﬁiéﬁ% SANKQNCL - { G%ﬁgggmigggngéﬁﬁct Q%Q%Eéggﬁred

T or the like (trade names) manufacture
Sapkeo fhenincarnhodbied T yodCq. Ltlkit.d. The Conponent (C2-

4) is available as a master batch nanmely SANKONOL
TBX- 28n the first thermoplastic resin composition of the
present invention, the Component (C2-3) content is
preferably 0.001 to 60 parts by mass, more preferably
0.001 to 50 parts by mass, even more preferably 0.01 to
30 parts by mass, still even more preferably 0.05 to 20
parts by mass, especially preferably 0.05 to 10 parts by
mass, and most preferably 0.1 to 5 parts by mass, based
on 100 parts by mass of the total of Component (A) and
Component (B} . When the content is less than 0.001 parts
by mass, there is a tendency for antistatic property to
deteriorate. When the content exceeds 60 parts by mass,
there is a tendency for surface appearance to deteriorate.
In the second and third thermoplastic resin
compositions of the present invention, the Component (C2-

3) content is preferably 0.001 to 60 parts by mass, more
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or the Iike (trade nane) also manufactured by Sanko 20
Chem cal Industry Co., Ltd. In the first thernoplastic
resin conposition of the present invention, Conponent
(C2-4) can be used in a range of preferably 0.001 to
60 parts by mass, nore preferably 0.005 to 50 parts
by mass, even more 25 prefer&bly 0.01 to 40 parts by
mass, still even nore preferably 0.05 to 25 parts by
mass, especially preferably 0.05 to 15 parts by nass,
amdefdsebby F dblby 60 pOrtds thy t@spar esebynomss, based

on 100 parts by mass of the total of Conponent (A)
aﬁ&eéﬁﬁ‘g%]dérﬂ‘ E{ls)t.o WHer? ¥ Fre Pyadgisei oRtabbaiter solress

t han 0. ri.s . by ss,. charge control]ing property
i E’%ﬁg rgb% %gtéf “\ﬁh%_ﬁa?ﬁts_agﬂﬁ ?‘\a&ﬁ’Seﬁ%ﬁrﬂl ceeds 60
PREEBe BYL PSS 0554St ghngbidd t %fas%gie%?rg hRl e preferably

controlling property a I mpdct re ance

det er tor Atmardsh thRasef Ak andnt Riobdpk bes mphast 6
resin conpositions of the present invention,

Conppwesnit ((E2-4) WHéh cdre bentssd i® Beganganof .00l
preferably 0.001 to 60 parts by mass, nore preferably
0PBB5S thyY TR SFar 8y hass, tadencynbes priefsedtloy 0. 01
to 40 parts by mass, still even nore preferably 0.05
t BEIBEHY g&tﬁﬁég?a%%pegﬁﬁPl§herﬁ?ﬁ§ﬁQQﬂ9§C8?@5 £® 15

PBLLEs Yy MRS, RN 008L PLefefably 12 Oyl 10 19 parts
bg mass,” based on 5%8 parts Dy sgogfsuf%ﬁfbﬁgﬁ arsyee
Whenddéhe-iad@itti_ on anount is |ess than 0.001 parts by
mass, charge controlling property is not inproved.
When theraddrébbyn eomuenit exceedst 6fompadeshtbycl mgsd
sustainability of the charge controlling property
Component {C2-3) is 38 to 99.8% by mass/0.2 to 62% by
mass, more preferably 67 to 99.7% by mass/0.3 to 33% by
mass, and even more preferably 75 to 99.2% by mass/0.8 to
25% by mass, provided that the total of these components
is taken as 100% by mass. Within this range, even hetter
antistatic property can be attained.

(4-4) Component (C2-4)

Examples of the lithium salt of Component (C2-4) of
the present invention include organic acid salts,
inorganic acid salts and halogenated substances of
lithium. Preferable examples include at least one
compound selected from lithium perchlorate, lithium
triflucromethanesul fonate, lithium
bis{trifluoromethanesulfonyl)imide and lithium

tris(trifluoromethanesulfonyl)methane. More preferable

examples include at least one compound selected from
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20

20 and inpact resistance deteriorate. For the purpose
of inproving inpact resistance, chem cal resistance
or surface appearance of nolded articles, or further
i nproving antistatic property or charge controlling
property, the first and second 25 thernoplastic resin
conpositions of the presentS¥nvention nay conprise,
in addition to the Conmponents (A), (B), and (d), at
| east one conponent selected fromthe group - 61

C @B sh B NG iG ubbeméohdovd g Gamponenth{dd) , Conponent
(E), Conmponent (F), and Conponent (G . For the
phkpodsel Dfudneprdangs it hipactl Jriesidst and el itichem cal

resi stance, surface appearance of nolded 5 articles,
oF Tt & T Yckpretale aht fvdd e thraper By edr oghar ge
control l.i;ng property, the third thernoplastic resin
cBﬁ%%%ﬁ?lde% eé“famg ﬁ%s p%%%fg . ialjfvgﬁf‘%noﬁln’gfoé‘@%ﬁ“fise t he
f Q!ai@g\&é’]:g f%ﬂpglﬂgﬂ}_ulﬁ 33153&%'%1%%?1%{1?&&%&% ﬁls imide
and may conprise, as desired, at least one co onent

19ngel eativgh thoBYt FEr DI RERBSEEhE RO Pf ) ridi@iaf.el | ow ng
Components (E), (F), and (G, wherein:” Conponent (D)

abspeast]l lgnerpdeyakrle sid ddttédufor om t he group
consisth%@gf a bl ock copolynmer (D-a) conprising a
pbEiFEfrifllgeropdtiynesiHiopydomstbanmg of an 15

aromatj c vinyl conmpound and a _pol yner bl ock (d-2)
mai nl Y 6‘6ﬁ§¥%t"r’?€g GFPL e ] l&‘égf‘é% Wi éf¢ PERPBURD, and

monent . (E):
agra polynmer res I'ng Trom rxﬁ%%%ﬁffg %6énbf

aBh &F URIInE ¥ 1Y hg CGOFRUNG, @handBe 20r @i AMBlinGoVYhaAY! and
conpound and anot%er vi nyl” nmononer
sustainability of the charge controlling property can be
expressed. When mixing the Component (C2-4), the
Compeonent (C2Z-4) can be simply mixed as it is, or the
Component {C?-4} may be dissolved in a solvent (including
water) and then mixed. Further, the Component (C2-4} may
be used as a master batch in which it is dispersed at a
high concentration in a polymer in advance.

Especially preferable solvents in which the

Component (C2-4) is dissolved are water or a compound

represented by the below general formula (XVII).

C0O0O (AOQ) nR
) (Xvil)
CO0O (AD) R

{In the general formula {(¥XVII}, X represents an alkylene

group having from 2 to 8 carbon atoms, a divalent
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copol ynerizable with the aromatic vinyl conmpound in a
presence of the Conponent (D); Conponent (F): an
aromati ¢ pol ycarbonate bl ock copol yner consisting of
a polymer block (f-1) consists of 25 the Conponent
(D), and an aromatic carbonate polymer block (f-2);
and - 62 Conponent (Q: a %%w nol ecul ar wei ght
polyolefin nodified with an unsaturated acid and/ or
unsaturated acid anhydride. The Conponent (D),

Gormeeitbob By ro 69 NesHitenth ihh) an afbmax OHREAEN of @ can

al so be used together with at | east one selected from
t dievegireodp ad dngciic ngydfodareoogponentR (iGdepéhdently
Conponent (C2-2), Conponent (C2-3), and Conponent
(¥FEREpsents) aChppeie mr @D)anfbe@oﬂb%werﬁroc@) hayipgel to 9
present inventjon is adkéleoik copol yrer &D ﬁ&
OB iIFG™ a7 plI TP PIGER ~F o x9N HiS Ac8n&YL85g of
0 .6 vin 0 d_.and_a pol yner I - 2)
R e R e A

afsH e A ahYy dhogepated fpducts (P-p) thereof. 15 The
hydr ogenat ed product (D-b) is a conmpound in which at

| east Paepariblf <:heplasboen- cias hampdandse rbenss=rfed be
conj ugat ed di ene conpound of the block (d-2) is
HRirogen drsuulEx fapl Bs iofclude aempmtids whrykie oRrpicumd
\é\%h{:f]ocan be 20 used here_ include all of those

¥ ﬁé&“&b%’(}b‘?haﬁ‘ﬁﬁg“%Péﬁes‘%ﬂﬂfé”“’éfﬁrdgmw on the

RIS UKEE0S, a7 S DLEh e DI S AN012" KEENSd 2 (2-
butoxyethoxy)ethyl]adipate (dibutoxyethoxyethyl adipate)
or bis{Z-butoxyethyl)phthalate.

In the case of dissolving the Component (C2-4) of
the present invention, the concentration is in a2 range of
preferably 0.1 to 80% by mass, and more preferably 1 to
60% by mass.

Further, in the case of forming a master batch by
dispersing the Component. (C2-4) at a high concentration
in a polymer in advance, a preferable method is to
produce the batch by mixing the Component (€2-4) with a
known polymer and opticnally a solvent, and then melt
kneading the resulting mixture.

The known polymer used here is especially preferably
polymers which have an ether bond, such as
polyalkyleneoxide and/or a polyalkyleneoxide—containing
polymer. Specific examples include polyethyleneoxide,

polypropyleneoxide, polytetramethyleneoxide, and block



10

15

20

25

Exanpl es of the conjugated di ene conpound incl ude
but adi ene, isoprene, hexadi ene, 2,3-dinethyl-1,3 25
but adi ene, 1, 3-pentadi ene and the like- Preferable are
but adi ene and i soprene. These may be used alone or in
conbi nation of two or nore. Further, the bl ock (d-2)
may - 63 conprise two or-nB$e-different conjugated

di ene conpounds which may be bonded in a random

bl ock or tapered block form The block (d-2) may al so

COSRS 1 i s’ 0BhbiL0i AP off FRAREHTBE OCGKS ek tWR SHa tHge

content of the aromatic vinyl 5 conpound gradual | y

| #iorEeasEs.t iohadbyo By Sl ier@ogdfel yirer adwht tén,caiier | ses
pol ymer bl ocks different in content of vinyl bonds
d%@ﬂvéﬁmﬁwdﬁﬂﬁh@fc@ﬁ?ugaﬁémtdiewenﬁbnpd@nuhéﬁh Pl ock

d-2). A preferable structure of npaonent (D) of the
b%eegi?r"rp ipnhpanti vh Ghe tfw@rﬁah%ﬁ Hoelyfng§eh%%ak b{F e
b XVII hyd ted
‘?%rﬁﬂgc PR bEFa &Y PLmRualle B BPGRK Soha.
(%QQeLd%e(,Btﬁ)eZCm%or(m GERTY E;Petﬁé ﬁ:}%%%léhé' kﬁﬁéﬁﬂﬁo@?

(XVI11) to represents a pol yner ocC avi ng
amaﬁrkmmiomaynealm P QghoRsna @I ) wnﬂagené, and

may partially conprise a conjugated di ene conpound as
I@n@ﬁ&ﬁnd@:ihsaessm¢miqﬂMppnec@npﬁs@hbcyraannarbnummtion.
Vi nyl ound. Preferably, Ais 20 _a pol yner bl ock
conpr |I§| *EEE nertessE ERARLOGR B Theds Pakrb Ohotle
eferably ss.than 99% by mass .of th mati c
‘F?{WO%&%A%W deedateh TEraoProrss Cabotent
Bedhenes Cﬁ@f&ﬁ%lyoanaa%%}evra%r 095 fo 805 by
conjugate
mass, more preferably 1 to 60% by mass, and especially
preferably 3 to 40% by mass.

Solutions of the Component {(C2-4) of the present
invention is available as SANKONOL 0862-20R, 0862-13T,
0862-10T, AQ-50T or the like {trade names) manufactured
by Sanke Chemical Industry Co., Litd. The Component ({(C2-
4) is available as a master batch namely SANKONOL TBX-25
or the like (trade name) alsc manufactured by Sanko
Chemical Industry Co., Ltd.

In the first thermoplastic resin composition of the
present inventiocn, Component (C2-4) can be used in a
range of preferably 0.001 to 60 parts by mass, more
preferably 0.005 to 50 parts by mass, even more
preferably 0.01 to 40 parts by mass, still even more

preferably 0.05 to 25 parts by mass, especially

preferably 0.05 to 15 parts by mass, and most preferably
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di ene conpound w th anot her nononer such as an
aromatic 25 vinyl conpound. X represents a residue of
a coupling agent, Y denotes an integer of from1 to
5, and Z denotes an integer of froml to 5. - 64 The
ratio of the aromatic vinyl conmpound to the

conj ugat ed di ene conpound-t é60be used i n Conponent (D)
of the present invention is preferably in a range of
aromati c vinyl conpound/conjugated di ene conpound = 10
5079/ 88- DO% MBS na BB) b AN LS @nabhby %éf@é/ % By
mass, and especially preferably 20-60/40-80% by nass.
Theebtotkl copaloynpeneoongi sty Cefupaneat Ormt.i CWeénythe
conpound and a conjugated di ene conpound is a known
saBdihher anpwtie isedhns ciarf Gl0d@lobaahs om @ass, charge
pol ynerjzation. Exanples include those disclosed. in,
JSBRRESLT P RToPBEBY | LacPoin YRGRSRE) NBIeTS e saddtion
J e Patent Ruhlicatio Kokgk : 7-3252

) IREREE AR SDubrt ELrhD b akauatny B A2 125 e
JanAangs e-BaLY 1RYbLLEGALEAN LKOkakY)t Noas 548:20038. A
15 production nethod for a pol yner block having a

t dpeeetordlcack i s disclosed in Japanese Patent
Lai d- open (Kokai) No. S60-81217. The content of the
vi nyl borde E¢cond aandl 3 hdridoktisymopladtded resdm t he
conj ugat ed di ene conpound of Conponent 20 (D) of the
pFeERME L T kRFsh o KPP sP FR &ty dMViEntACR, rGpyRerst 5CRp4)

OB e S A ER RO T A Th o0 Fo BBRRE ey
1,999, 0%e MG RE §§rgg§%0§%t %%%?5%8{3' g&%%s, and,

especlally prefera ng these,
more preferably 0.01 toe 40 parts by mass, still even more

preferably 0.05 to 25 parts by mass, especially
preferably 0.05 to 15 parts by mass, and most preferably
0.1 te 10 parts by mass, based on 100 parts by mass of
Component {(B). When the addition amount is less than
0.001 parts by mass, charge controlling property is not
improved. When the addition amount exceeds 60 parts by
mass, sustainability of the charge contrelling property
and impact resistance deteriorate.

For the purpose of improving impact resistance,
chemical resistance or surface appearance of molded
articles, or further improving antistatic property or
charge contrelling property, the first and second
thermoplastic resin compasitions of the present invention
may comprise, in addition to the Components (A}, {B), and

(Cl), at least one component selected from the group
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25 the nunber average nol ecul ar wei ght of the A
portion is preferably in a range of 3,000 to 150, 000,
and the nunber average nol ecul ar wei ght of the B
portion is preferably - 65 in a range of 5,000 to
200,000, in the formulae (XVII1) to (XX). Regul ation
of the vinyl bond content-oblthe conjugated diene
compound can be performed using amnes 5 such as

N, N N,N -tetramet hyl et hyl er _edi am ne, trinethyl am ne,
t EbRE DY AT RE t@aZOTYS 0P ConghAEHBNED) AfdnbBReht KER) ,
et hers such as tetrahydrofuran, dlethylene gl yco
dCompdrydret high, dndt Gythppreergd VGOl di butyl et her and the
l'i ke, thioethers, phosphines, phosphoam des, 10

aI kyI thoTz&Re BUFPOTRL 1“‘@F@6X11@e§“¥e?f0tpe"?a$§¥w€and

ium and the |ike. Another preferable ex | e of
Bright (@9 56 Ehie s‘b'ffe?&wtap ROEARGOPG ACLORES a

pQHﬂEIeé"'h & f'u%tRQ ngb age BHE@P‘% %B%Qt?”gr' S

treated iith a coup

PehYP®s éHHﬂﬂ%l@&h?ng éHthr%ﬂ%h€ﬁlfﬁftﬂtrmE%§599§c°f
t he coupling agen Exanpl'es of the coupling agent

waheshn casnee itided berehd pldsdatdirtdyti @dmpat €omprise
di vi nyl benzene, nethyl di chlorosilane, silicon
t ehe akdl loriige, Coinppoent biR)ylasr Roheéssémsialt icemROnent,

tetrachlorlde tin butyltrichloride, silicon
dPREtPRY &Iﬂ“@ﬁla@: @%rﬁ*ﬁaﬁ%ﬁﬂrt etr ABRForqTtfe COMPODENt

d bro hi l.b
DRl STt 1808, et BN TR D RS SE N foddaviny

richloros

;gbtééﬂgiﬂyl (E9CYRPRAL eyndl, @)4- ggggggﬁ.trllsocyanate and

Component (D): at least one polymer selected from
the group consisting of a block copolymer (D-a)
comprising a polymer block (d-1) mainly consisting of an
aromatic vinyl compound and a polymer block (d-2) mainly
consisting of a conjugated diene compound, and a
hydrogenated product (D~b) thereof;

Component (E}: a graft polymer resulting from
(co)polymerization of an aromatic vinyl compound or an
aromatic vinyl compound and another vinyl monomer
copolymerizable-with the aromatic vinyl compound in a
presence of the Component (D):

Component (F): an aromatic polycarbonate block
copolymer consisting of a polymer block (f-1) consists of
the Component (D), and an aromatic carbonate polymer

block (£-2}:; and
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Among t he above bl ock copol yners, those preferred
fromthe viewpoint of inpact resistance are polyners -
66 which conprise from1l to 10 tapered blocks in

whi ch aromatic vinyl conpounds gradually increase,
and/or radial block type ones which have been
subjected to a coupling treatwrent. 5 Further, as
Component (D), also can be used those in which the
car bon-car bon doubl e bonds of the conjugated diene

por ti aspehehbe (® oGk 16RPRLYSREL Have ibeeNooByd i iy
or conpletely hydrogenated. Preferable exanples of
Coopohiert W(iDh enchusetdtidse havingnd/dydinegenasten acid
rate 10 of 10 to 100% and nore preferably 50 to 100%
FEBRYEFede-vi ewpoi nt of weatherability (light

resi stance) of the bt ai ned conp%ﬁition, t hose havin%

a hydroge SPFgﬁeq%tg%’oFOHBOP%@% & an CeEpeRERE (F), an
Fgﬁl_&}?&?&{ty (Hﬁe@an E%g%% tlfée us\é'de%cg%:ﬂ%eﬁ:o fwitE}SaE least one

enperature | resistanc ose aving a

hy et egenatd om Eﬁéeg%u’iqg@n%ris@ﬁ&o@lghel esspbhan: RO%
are preferably used. drogenation reaction of the

pd} y ermpwinieailt (82Dt addwetneytt ez rethestdandnsonaid ses
a olzner bl ock mainly consisting of an aromatic
vi®gtdlcompound unit and 20 a pol yner bl ock nainly
consi sting of a conjugated di ene conpound, can be

pg *ofﬁﬁﬁg8§anHWn met hods. Also, a desired pol yner

can De AELALAEL.IN oL AL LIg, LS S SRS
N e P e LR i
Neon£43+-16636f dAparase. ikatenl 1 Pubhpsald @Ad a polymer
block (d-2) mainly consisting of a conjugated diene
compound, and/or a hydrogenated product (D-b) thereof.
The hydrogenated product {b-b) is a compound in which at
least a part of the carbon-carbon double bonds of the
conjugated diene compound of the block (d-2) is
hydrogenated.

Examples of the aromatic vinyl compound which can be
used here include all of those mentioned above, among
which styrene and o-methylstyrene are preferable, and
styrene is especlally preferable.

Examples of the conjugated diene compound include
butadiene, isoprene, hexadiene, 2,3-dimethyl-1, 3-
butadiene, 1,3-pentadiene and the like. Preferable are
butadiene and isoprene. These may be used alone or in

combination of two or more. Further, the block {d-2) may
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(Kokoku) No. 563-4841, Japanese Patent Publication -
67 (Kokoku) No. S63-5401, Japanese Patent Lai d-open
(Kokai) No. HO02-133406, and Japanese Patent Lai d- Qpen
(Kokai) No. HO01-297413. In the first thernoplastic
resin conposition of the 5 present invention, the
addi ti on anount of Conponend3 (D) is in a range of
preferably 1 to 200 parts by nass, nore preferably 5
to 170 parts by mass, even nore preferably 10 to 170

pashise e MAGS or aier £sB8FabhY PEef RfARW aidnt Ocordd
parts by nass?rbased on fOO partgﬁgi mass o? tﬁ% 10nds

t et bth ofayCorpboeddd (4) aardn@onponaitk ©B) tafétdd bldvks
range, a nolded article with especially excellent

| ApEet  Theshhedhclel-@ndmenem walcompsiise aficen dartch@ 0
ogtaine ..In the second thernoplastic resin

c

FUSd iPIRCkF thehiste &bt CoRVRM i%8n Eheheramrl ta orinyl
t. (D 15 i [ f
Sre e#g%{fgggﬁgfggd”%g%Fgeﬁyl%ﬁ§§5?ﬁ@%gg§?g?e?%ﬁﬁ%?@?r
ton i) RALESsBY PR LHEBRDT & e%fe%rtag?hy%ort}tgeﬁeigggo

parts by nass, anhd ‘especially preferably 1

paitysl Myorkies8erDaskdom 100 P& isydtedsen®f compound of
Conmponent (B). Wthin this range, a nolded article

wpideR0oldegpeci al | y excel |l ent i npact resistance and
chem cal resistance can be obtained. In the third

t her nBpPESEFEaRISs IS reahposiaf swmepnent (R exferihe
VSISO LB IGO0 BOPURS, oL COTBONEt O L 2.L0
SRR S S s T
mass, (abaped on, 100cyparys by mass of the total of
Conponent (B),

(A-B)y-X ... {XTX)

A-(B-A); ... (XX}

In the structural formulae (XVIII) to (XX), A
represents a polymer block having an aromatic vinyl
compound as a main component, and may partially comprise
a conjugated diene compound as long as it is essentially
composed of an aromatic vinyl compound. Preferably, A is
a polymer block comprising no less than 90% by mass, and
more preferably no less than 99% by mass of the aromatic
vinyl compound. B represents a homopolymer of a
conjugated diene compound, of a copolymer of a conjugated
diene compound with another monomer such as an aromatic
vinyl compound. X represents a residue of a coupling

agent, Y denotes an integer of from 1 to %, and 2 denoctes

an integer of from 1 to S.
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- 68 Conponent (C) and Conponent (D). Wen the
addition anount is less than |l e by mass, inprovenent
in charge controlling property is inferior, and when
it is nore than 40% by nmass, chenical resistance and
surface 5 appearance of nolded articles deteriorate.
(6) Conponent (E) Conponenté4 E) of the present
invention is a graft (co)polymer resulting from
(co)pol yneri zation of an aromatic vinyl conmpound or

an ar atet kat¥o iyt teeTResAg: 2 d iy 1a86kPEEnY ity Ithe
nmononer copol ynerizable with the aromatic vinyl

compotgrd-eidn di hee pragemred 66 bheuGahpon€ntipédint (D) of
Exanpl es of aromatic vinyl conpounds, and of the

ahd? Rresaptny I vanhoifel scBpef grdr iz di @ wrkaet il
aromat.i.c vi.n conmpound, used here include all of
ORI S op s ST st s Fitoman byl
Cogrpanes (0) | Al N bj pat)] re
styrene/ ac?3 I%%%’P?ﬁé%a%ef&!%ﬂ AY-3599804 5 B,
Shyd engleag Y onhid id 2Rt byl coes dhagyzy bat gasFurther, as
t he Cbnponent9?%» mhicg?can be used h??e,asall of

t hose Ttesbiedbie ahdyeecr atowel dtsed, odndn pisdertdll €1ing0

are those in which carbon-carbon doubl e bonds of the
cerifrryaceandi enecrcbigpdedddinne scameurddisgenerat: Mre

PLSLSISDLe a1 Bl RS L kel 1o ) costhan 0% of the
PR UL, SIS, SRS IREAAY I,
arfp Aned0888ah €0buks1 189+ 1 CRMPROEN L )( R 0k s beg present
invention is obtained

Japanese Patent Publication (Kokoku) No. 847-3252,
Jgpanese Patent Publication (Kokoku} No. 548-2423, and
Japanese Patent Publicatioﬁ {Kokoku) No. S4B-20038. A
production method for a polymer block having a tapered
block is disclesed in Japanese Patent Laid-Open (Kokai)
No. S560-81217.

The content of the wvinyl bonds (1,2~ and 3, 4-bonds)
derived from the conjugated diene compound of Component
(D} of the present invention is preferably in a range of
v to 80%. The number average molecular weight of
Component (D) of the present invention is preferably
16,000 to 1,000,000, more preferably 20,000 to 500,000,
and especially preferably 20,000 to 200,000. Among these,
the number average molecular weight of the A portion is
preferably in a range of 3,000 to 150,006, and the number

average molecular weight of the B portion is preferably
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by graft polynerization of the above nonomer
conponents in the presence of Conponent (D). The
Conmponent (E) conprises 10 to 60% by nass of
Component (D), and has a 5 graft ratio of preferably
20 to 80% by mass. Such a polyner can be produced by

t he polynmerization nethodsédescri bed above concerning
Component (A), i.e. solution polynerization, bulk

pol yneri zation, and suspension polymnerization, as
wah| 2 asarge @rfbiSRatd oro MM a,weneofn hygrafrtupakby ®vITI)
obtai ned in such a manner will usually contain a
cbpof¥Rer in which the nonomer conponent is
graft-copol yneri zed .to the Conponent (D), and a
non-gfgﬁgga tBRpOhette FABd) poryheersehthel nioner
cagpoanent s e t her ch consists of the,
ngﬁgner f%ig%ﬁggngﬁI§%¥ﬁgf%g¥ger§ﬁré§ ed®t B9 t ffotnes
rabberad inker, NpOhY DBL: e b8 oL BlndIQLMR) astic resin
conposition of the present invention, the addition
atolmd tioflaGnpenent e (H)l amiSel, Ndaiai@Q Qb pr ef ekdhly 1
to 200 parts by mass, nore 20 preferably 5 to 170

pard stigy likes, ebhers mrah peefetmdiiydrokdran, 1d0: ey lene

by, mass, .and especially preferably 15 to 150 parts by
n%ls co a?sl@&tsﬁi%@erpa iethylpag sybfcalndibpby bethyfr and

t Compenent .(B). Wthin this range, a
o ke e e BRRePhi P e RsPE et gt 28
r£¥%§ﬂ5¥ﬂ%§n@aguf¥%ﬁggéy,n%@koii&é&'bf(éktgggpﬁpgg%i(F).
Conponent (F) of the present ITnvention 1S an aronmatic
pbdhamt,banadt endl Doke .copol ymer whi ch conprises a

pol ymer bl ock (f-1) consisting of the Conponent (D)
and Another preferable example of Component (D} of the
bresent invention includes a polymer which is obtained by
the above method and is treated with a coupling agent so
that it has a polymer chain extended or branched via a
residue of the coupling agent. Examples of the coupling
agent which can be used here include diethyl adipate,
divinylbenzene, methyldichlorosilane, silicon
tetrachloride, silicon butyltrichloride, tin
tetrachloride, tin butyltrichloride, silicon
dimethylchloride, germanium tetrachloride, 1,2-
dibromoethane, l,4-chloromethylbenzene,
bis{trichlorosilyl)ethane, epoxidized linseed oil,
tolylene diisocyanate, 1,2,4-benzene triisocyanate and
the like.

Among the above block copolymers, those preferred

from the viewpoint of impact resistance are polymers
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5 an aromatic carbonate polymer block (f-2). Here, the
nol ecul e term nals of the Conponent (D) preferably
have a functional group that is reactive with an
aromati c pol ycarbonate. Exanples of this functiona
group include a hydroxyl group, a carboxyl group, an
epoxy group, an 10 isocyanatt®e group and the |ike.
Preferabl e exanples include a hydroxyl group and a
carboxyl group, and especially preferable is a
hyHE 6k Yeongirddle. £¥BRSE td UNCthpsadd WIBHNE dhewhich
preferably added to a nolecule termnal of the
apoomiic wiimyll compowntts biredkal by | Ind=aSechahdnet i onal
groups_ may be bound to both or one of the termnals
ofF 2@biboteitk ope s ivhijch pree dretsl subieatefieto 2

[ ' act resistance that the functiona

t of |
;%gﬂ fbﬂﬁtggﬁhgg?g'just one of the ternminals. In

addi ti I I I d t ve_t e .
the fUnatShe *brauBerstuil prorar sory oo, P RS o
MRk Sclp L 1ARbY N Oedribdh ARb1EUBGAELNA (GEOHBS| HBY L
present on average per nolecule. Known nethods can be

usiené grodtiibneduti tige folrnetd anpbl gret s vieo baph egattaially
term nals. Exanples thereof include a nethod wherein
afr afemmtdtelyi hytiremndiadd abtickier2bleonkamptat ofl ene
cegggund are polynerized in the presence of an

0

‘?‘be_réﬁ K& | lPr‘é%‘é‘I_ie 6&?&&%?1%&?& &Y@&Rﬁéf}ﬁﬁio'ﬁa@fﬁg
SoEUISLENShS D" OUE L SLIBURIR TR, YR 2Tk e,

active site of ai-ned pol .

e D Sen 10%ird Qe QE ndFAPMI18Fe (PXgKle i addedel O R the
termnal of the block copolyner, and then adding an
acbiynedydhpgent CompaindesHehing aliehokbsnatashoxatd c
acids, 5 water and the |ike, whereby anionic
pgfym®r1qgﬁitbﬁnigo% are preferably used. From the

viewpolint of low-temperature impact resistance, those
having a hydrogenation rate of 50% or more, but less than
890% are preferably used.

Hydrogenation reaction of the polymer which is
obtained by the method and comprises a polymer block
mainly consisting of an aromatic vinyl compound unit and
a polymer block mainly consisting of a conjugated diene
compound, can be performed by known methods. Also, a
desired polymer can be obtained by regulating the
hydrogenation rate by known methods. Specific methods
include those disclesed in Japanese Pataent Publication
(Kokoku) No. S42-8704, Japanese Patent Publication
{Kokoku) No. 35343-%636, Japanese Patent Publication

(Kokoku} No. S63-4841, Japanese Patent Publication
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termnated to introduce a hydroxyl group to the
termnal; and a nethod in which carbon dioxide gas is
bubbl ed at a |ow tenperature whereby anionic

pol ynmeri zation is termnated to i ntroduce a carboxyl
group to a termnal. 10 The Conponent (D) conpri sing
a functional group at a nobecular termnal is
preferably one in which carbon- carbon doubl e bonds of
t he conjugated di ene conmpound wunits are hydrogenated
by ka kkR@WNJTEISRGdS 4 by dr RgeRakibopat &30 hE LORAUCRGkat)
usi ng the known net hods descri bed above 15 concerni ng
Cowpohént13320.6, BeodkI{farRsel Padanarimmd-pen (Kokai) No.
pol ycar bonate which includes all that can be obtained
b%oﬁnéaﬁiﬁbthods, i ncl udi ng those obt ai ned by

interf Ci%_ ondensat i on, of vari ous hydroxyargl_the

compoutitis %n_ 9%%_&%&0'9&%5%6 %Jdbt‘"‘&i‘f'ﬁeallag}o? °
g%ﬁgggﬁﬁ eirr{vfe:r&ﬁghontk(éTEaJr]d&QQLoxcglgng‘f\? a4 @Jﬂgoﬁgngu&[ﬁ)

Foxyaryl conpound and a carfbonat e conpou

ag sdi phenydfrr Bengtese A vt hethi Ko SRS m@bs, more
di hydr oxyaryl conmpounds which serve as a raw naferi al
f preEQeatainomatbc 1 POl ot D eyame sk pcduse m2h-bipsphiensbhi A,
hydr oqui none, 2, 2-bi s(4- hydroxyphenyl) pent ane,

2 18- db iyt eaydisphenydsmt [eade espedRally preferably 15 to
bi s(2- hydr oxyphenyl ) net hane,

biléé’@%%% & PRERY | Jatah e 108nB2E he »Y @messpSphBaol A

' j | bl e. it | |

QEPS%??%*; CRbRF Sl Do az}&o@%é?%%ﬁ Blselirhe E%“l <
0 itha c 4 o}

PEERED) § BANLOR L LS5 PR3, O

prreéesedioe bnd0BReh Do26, 10030 stdhasecsh fielodttiinka.
vi scosity average nol ecul ar wei ghts may be used
In the second thermoplastic resin composition of the

present invention, the addition amount of Component (D)
is in a range of preferably 1 to 200 parts by mass, more
preferably 5 to 170 parts by mass, even more preferably
10 to 170 parts by mass, and especially preferably 15 to
150 parts by mass, based on 100 parts by mass of
Component {B). Within this range, a molded article with
especially excellent impact resistance and chemical
resistance can be obtained.

In the third thermoplastic resin composition of the
present invention, the addition amount of Component (D)
is in a range of preferably 1 to 40% by mass, more
preferably 5 to 40% by mass, even more preferably 5 to
35% by mass, and especially preferably 10 te 3%% by mass,

based on 100 parts by mass of the total of Component (B),
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toget her as appropriate. The viscosity average

nmol ecul ar wei ght of the 10 aromatic pol ycarbonate can
be cal culated by inputting into the follow ng
equation (3) the specific viscosity (q,,] whichis
nmeasured by using nethylene chloride as solvent at
20C and a concentration of & 7# g/ 100 m (et hyl ene
chloride). 15 viscosity average nol ecul ar

wei ght=([r)]x8,130)1.205 (3) Here, [q] =]
(Codmpoddenk2+t)112nd Iodp L€ (6) [ epheseshe NEddition
concentration). Conponent (F) of the present invention
conprilsdss desbl oickn (S Dy whissh impsodatreati anatharge
group-nodi fied product 20 of Conponent (D) in which
t ﬁ‘émfliﬁﬂdﬁn&nﬁl'm@?’é@p jiss inferdatc ethhtvhene it el #imate as

cri above d an _aronmmtic pol arbonate
po ynéﬁ) Fgcwaf? 291 oﬁ@ﬁfStiﬁé) FEThRB%uced

(f-1) an the are ne (ii) a

nesho@omggmgh@hughe block (f-2) is polynerlzed in the
presence of the block (f--1); and (iii) a method in

whi chCohpobémick(H)f ©F) the addeshtatinbhacibmals -a Gaft
stage of polynerization of the block (f-2) to effect a
r EHOtRGiymeThee fabluigty ifaiohy (pe bpehalsd zagt hodef sart he

nmet hod The mass rati o of the Conponent

(%5‘7’@63%,{(? %{éﬁ%’ (FeRHCUns OF EBnpEMEHLY rﬁ)mwé praR@hapd
R, o8 B 38 ) TR RS,
Neinecensahdq t fatel lprtegén&:@fm@% colboRB: (D).
Examples of aromatic vinyl compounds, and of the another
vinyl monomer copolymerizable with the aromatic vinyl
compound, used here include all of those described above
for the vinyl monomer (b) of Component (A). Especially
preferable combinations are styrene/acrylonitrile and
styrene/acrylonitrile/methyl methacrylate.

Further, as the Component (D} which can be used here,
all of those described above can be used, and preferable
are those in which carbon-carbon double bonds of the
conjugated diene compound units are hydrogenmated. More
preferable are those in which no less than 90% of the
carbon-carbon double bonds of the conjugated diene
compound units are hydrogenated, and especially
preferable are those in which no less than 95% of them

are hydrogenated.



10

15

20

25

the Conponent (f-2) of the present invention form

bl ock 10 copol yners. The object of the present

i nvention can be achieved as |long as at |east 10% by
mass or nore of them form block copolynmers. Such

bl ock copol ynmer m xtures can be produced by the

nmet hods di scl osed in, for-eXanmple, Japanese Patent
Lai d- 15 Open (Kokai) No. 2001-220506. Conponent (F)
of the present invention is also commercially

avai | abkeonent hee) T pakypBEsSAS 185 ehM SALTT , oM HAKT 7
(trade nanes) nmanufactured by Kuraray Co., Ltd. In

t Re 975 Pohgmeapidasittne ofesha oo sichions r Ok otyheh erdG:
present invention, Conponent (F) is preferably used in
a*t rtjﬁ‘gé)f&ﬁeﬁl:? PO EPIRANEE L byDhvas The nSerpgregfter@l y 5
t 7 arts, by s, even pore preferably 10 to 170
R A s R paEF o CEreR LD ) A 5t 1950 2
415 QL+BBSSF ]Qﬁ%?%f 0 Sy _mass of the
P%{al of Component (A QQSQQn%Qg%%pé’eﬁ?sfé). W t hi n

this sasges polymlededaarbi C;ix%du\@iehhbﬁs%&!;ﬁh'a%neﬂzat%%?

excel | ent inpact resistance can be ~obtai'ned.

Gipodentes & ilgahpboent coentithEcppesent (myvent.i-on
is alow nolecular weight polyolefin nodified with an
diRl&ttdrat Bl veeliidatnaner buhk aralrvateed zation ardnydr i de.

e 5 1 ow_ nol ecul ar, wei ght pol yol efin used

r%‘% e!“@r?iPﬁg%ct’fWWmtl%r et ngPg At CHBPisProf  t he
Famenraed 3k WP BRI 0 SRRt
veightl ypebyed 11y |eRep8h éne P &f 8/dMethe monomer
component is graft-copelymerized to the Component (o,
and a non-grafted component {(co)polymer of the monomer
components with each other) which consists of the monomer
components that are not grafted to the rubber-like
polymer.

In the first thermoplastic resin composition of the
present invention, the addition amount of Component. (E)
is in a range of preferably 1 to 200 parts by mass, more
preferably 5 to 170 parts by mass, even more preferably
10 to 170 parts by mass, and especially preferably 15 to
150 parts by mass, based on 100 parts by mass of the
total of Compecnent (A) and Component (B). Within this
range, a molded article with especially excellent impact

resistance can be obtained.
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10 The wei ght average nol ecul ar wei ght of the | ow

nol ecul ar wei ght polyolefin is preferably 1,000 to
100, 000, nore preferably 5,000 to 60,000, and
especially preferably 8,000 to 50,000. The | ow

nol ecul ar wei ght pol yol efin can be obtai ned by

pol yneri zation or thermal_ -4p degradati on of a high
nol ecul ar wei ght pol yol efin. Those obtai ned by thernal
degradation are preferable because they are readily

nqgjfbgﬁgghggtaﬂiunsaturated acid and/or unsaturated

acid an ow nol ecul ar wei ght polyol efins

resul tdoigoheRin telgrakndegradatd ancan;Bg 20 pbtai ned
by, for exanple, subjecting a high nolecular weight

petymiteifd pollgcthiesimle dagradadpelynidr ahicReEbmg@itses a
usual ly at 300 to 450C for 0.5 to 10 hours (in

aE%bW@ﬁhééOﬁkthftlkaQﬂMBﬁﬁﬁiGQSQfiﬁhajqomp@apahes@), and
Patent Lai d- CE (Kokai;) No. HO03-62804, for exanple).
28" BABIeS 6 ?W%?&@W%e@l% dfudd HigRei rt@leude

. g ’
PO e FE D28 M cBtthr e B8 e =
| Bl WhlaGN B -l 1 Declisefy 2N, ah LicgoMDL nati on
of two or ndre. Exanples of the unsaturated acid

apdipiardeniznel UdsanBlles Cof aikdirder 1bhACUYSIp include
anhydri de, chloroitaconic anhydride, chloromaleic

amhydiriodel grovacenicararRylrddsu@mndrt keokiykgrodp whairch
may be used alone or in conbination of two or nore.
W%Y@n&ﬁﬁyaw% qrgd hef éF&%{ e Presppapbnteya@plss t he

pre |s one een nDdIflfd with

havt AT .g&ogﬁd%? ol Goter

mass, llaqg g ?%%% y p%%%?%@b%ogp llgqets% 25% by

functlonal groups are preferably added to a molecule
terminal of the aromatic vinyl compound block (d-1).
Such functional groups may be bound to both or one of the
terminals of Component (D), but it is preferable from the
viewpoint of impact resistance that the functional group
is bound to just one of the terminals. In addition, all
the molecules do not have to possess the functional group,
but preferably 0.5 or more, more preferably 0.7 to 2.0
functional groups may be present on average per molecule.
Known methods can be used for introducing functional
groups to molecular terminals. Examples thereof include
a method wherein an aromatic vinyl compound and a
conjugated diene compound are polymerized in the presence
of an organic azlkali metal compound, and a compound

having a functional group is allowed to react with an
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especially preferably 3 to 15% by nmass based on 100%
by mass of the | ow nol ecul ar wei ght pol yol efin.
Conmponent (G can be obtained, for exanple, by

nodi fying a ow nolecul ar weight polyolefin with the
unsaturated acid 15 and/or unsaturated acid anhydri de
by neans of a solution netypd, a nelting nethod or
the like, if necessary, in the presence of an organic
peroxi de. Materials corresponding to Conponent (G of

f aEcBIEMabe bOUT i NG, BETTEE €1 8 e BB LA L 3R
2000y1 &R60Q,xand Eh?idﬂgﬁe@ef adede Naes)aSB Yl act dreth by

Sanyo Chemi cal stries, Ltd. 1In the first

t hér nopldsicke copsl ymegnesi then addime Hor asentve

i nvention, Conponent (G is used in a range of

phgfee@hl worppund 0 garass ajyohads; Portexyldtepablly, 1

to 25 50 3tf'b% mass, .even noreél[’)referabl 1tp 45
Lk

pHPEST RPdrdsE, evwef&béa PPLPREF drabiBRra 225190 bart s
b¥e%1na ed?%\jejdiogr&g ths dprg S%I)'LQII ttI?De t%\%t %eré?:{nal

conponen onent

adgitd of Uk &ﬁlé@%%@ndléxp@étgﬁ/ 1@&§§bbled at a
antistatic property deteriorates, and when it is nore

t han Gfndeaint s rbywii@sshy igfpaaicr pslﬁﬁ@ﬁmuand is
antistatic property deteriorate. S Conmponents (D),
(Bprofiteando( Gptofdudee prasbnkyl i gweur itonaarerminal .

[ ngredl ents effectlve for inproving conpatibility
anmong Thre CEBRPRMAENL (& ofzofflﬁél%%%e%tfu‘lcﬁéi"%bl‘é%‘f%t at a

R A R R M
CogpLHAtd Pm1Qf nbNs U ML c%ﬁb mg&@Qdf&fHH '&%ﬁnﬁoumd

respective conponents. nore sel ected from
tBRits are hydrogenated by a known method. Hydrogenation

can be conducted using the known methods described above
cencerning Component {D}.

Block (f-2) is an aromatic pelycarbonate which
includes all that can be obtained by known methods,
including those obtained by interfacial polycondensation
of various hydroxyaryl compounds and phosgene; those
obtained by transesterification (melt polycondensation)
of a dihydroxyaryl compound and a carbonate compound such
as diphenylcarbonate; and the like.

Examples of dihydroxyaryl compounds which serve as a
raw material for the aromatic polycarbonate include
bisphenol A, hydroquinone, 2,2-bis{4-

hydroxyphenyl)pentane, 2,4-dihydroxzydiphenyimethane,
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Conponents (D), (E), (F) and (G are used in

conbi nation, the total content of these conponents is
in arange of preferably 1 to 200 parts by nass, nore
preferably 5 to 15 150 parts by mass, and especially
preferably 5 to 100 parts by nmass based on 100 parts
by mass of the total of Component (A) and Conponent
(B). If the thernoplastic resin conposition according
to the present invention conprises an ol efin polyner

a Al endi h

R G A R I o S e L R b Bhane
CQHHaEH:@lL:L'}Jey agDithdda  ACQEPORSNLS: 19, LResEPMpAsS tion
and enhances inpact resistance, chen1ca| resi st ance,
sur f acH sappeay aneer Dfe mkdedaardd ciras o&ndnaniiGhaticc
property or charge 25 controlling property generally.
Upelpfta@ompdeedsed Din arice gﬁgﬁpnnehmV¢indnni@onbbﬁaréhﬁy
ig gven nore preferable - 77 because t

abo

82 neht1% 78 - resprdtisiepbd et £ €Q0 aﬁoe 30|rHBPov%%Id

h He | ef
SIUREIEHY EORET A Korbt: o7 8Pef 0T o TTRE s UATIs
‘Mﬂﬁr€1§é‘@51§yt B@E@@é eh%l url%§| Eg§ ué.;t %}n%% gge&he

present 1 nvention satils les t

{ €Bye(Kdy) Jols| GAPHEBY #4€el) } 20. 4, V\hefeln (A, (B) and

(CA) represent contents (on mass basis) of Conponent
(A), ChepunentsiB) samdagenpohentl{xClweightOof the
respectlvel{ Further, if the thernoplastic resin
céﬁﬁ‘é%‘?ltq JFarbprats cxenbs Aottt ared dprnsest ing

%r£h§)_€égeéhg$oéhu£¥yg% C%Tpgﬂgrgpe01 f&dvg cgélty
{nsp] which is measured by using methylene chloride as
solvent at 20°C and a concentration of 0.7 g/100 ml
{methylene chloride).

Viscosity average molecular weight=([n]x8,130)3%%,  (3)
Here, [n] = [{nsxl.12+1)Y2-11/0.56 ¢
(C representing concentration).

Component (F) of the present invention comprises a
block (f-1) which 1s a functional group-modified product
of Component (D) in which the functional group is
intreduced at the terminal as described above, and an
aromatic polycarbonate polymer block {f-2}. Component
(F} can be produced by, for example, {i) a method in
which the block (f-1} and the block {f-2) are melt-
kneaded; (ii) a method in which the block (f-2) is
polymerized in the presence of the block {f-1); and (iii)

a method in which the block (£-1) is added at the final
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Component (F) is preferable because antistatic

property 15 or charge controlllng property is

i nproved. Here, the case of "conprising a styrene

pol ymer as a main conponent” refers to the situation

where the thernoplastic resin conposition of the

present invention satisfiegzthe equation: 20

((B)+(d) }((A+(B+(d) }< 0.4, wherein (A, (B) and

(A) represent contents (on nmass basis) of Cbnponent
n ne _5 [ €8P

Tﬁea?%b ngﬁﬁgkféggﬁggghgggﬁ%os$%°é£j%ﬁ:?hg: %géenf é/25

| PYEALIAN C@Re bﬁcﬁlrs%ﬁ}éﬁﬁﬁrbp!ré‘ié&!a@ﬁet hetres ngtﬁr}@
conmponents by neans of nelt-kneading with various

t ypeSod ofijext ruder, Banbury m xer, kneader, continuous
kneader - 78 and the like. A preferable production
met hodhesmasgerdiod okhitbh OGemmormntexDn demporent atf- 2}
especially preferable nethod is a nmethod which uses
miPt FRRMER e E? ube PGt erGhdy 3 E%ﬁﬁﬁrﬁﬁ|%§ﬁ56ftan5/95

CRBEY e a0, Rk EO7 B aBhponheit e e R ket

tegg%@q&,3oybg conponents nay be m xed all together or
e mxed 1in several stages or in severa

porti ansisThet thelidphasthet €51 LHOMPApbhbe 06) the
present 10 invention nmay be further m xed with known
i hbe gaommnent dfganiat fihe ersseixahpleatioh ifpomgabeck
fillers used here_ include glass fiber, glass flakes,
nfPPPelyifitgss Thpabiechl assthedissans) LB¥elt Bes, casabison
fiber |1 ed carbon flber 5§|by caIC|un1carboPate

c%F%}%ﬁ%%ﬁPb R8¢ &2 %ﬁﬁSQ€P MASS Or MOre o

form block copolymers.

Such block copolymer mixtures can be produced by the
methods disclosed in, for example, Japanese Patent Laid-
Open (Kokai) No. 2001-220506. Component (F} of the
present invention is also commercially available as the
TM polymer series TM-S4L77, TM-H4L77 (trade names)
manufactured by Kuraray Co., Ltd.

In the first thermoplastic resin composition of the
present invention, Component (F) is preferably used in a
range of 1 to 200 parts by mass, more preferably 5 to 170
parts by mass, even more preferably 10 to 170 parts by
mass, and especially preferably 15 to 150 parts by mass,
based on 100 parts by mass of the total of Component (A)
and Component (B). Within this range, a molded article
with especially excellent impact resistance can be

chtained.
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15 wol l astonite, mca, kaolin, nmontnorillonite,
hectorite, zinc oxide whisker, potassiumtitanate
whi sker, al um num borate whisker, plate alum na,
plate silica, and organically-nodified snectite,
aram d fiber, phenolic resin fiber, polyesterresin
fiber and the |like. These 2@ ean be used alone or in
conmbi nation of two or nore. For the purpose of

i mproving dispersibility of fillers, those treated
Wih ackpoyahicounl i ng agent, surface treatnment agent,
sl zing agent and the like, can be used. Exanples of
knowncempgidig (@yedft sthdqdiidens iftrbaiior Ul Ngw
agents, titanate coupling agents, alum num coupling
agegestlandwe hghtl igod yo78fiThecdifdregamichoan ongsativgated
fillers can be used in a range of usually I to 200

pAfit%s 2p¢/ ARsersagabeds aFib| iy drigde: o EaRleshy Lkl
sed on 100 parts.b S f the her nppl astic.resin
e Bo Benhs P gl P lRRT= Fify oo T RRaTde He® Tl
t.her, St ' 0S} t, rese )
TR e Sk £l P HOL AR RS LR hipblienBl RS che

(BdcglRht) inv&st Srant AREeN tthe sant 156 ahd Lo AQNH Sieight
antioxi dants, |lubricants, plasticizers, coloring

agdnpsopdiese ar yswahol acel satwaighageni gethylene are
anti bacterial agents, fungicides, 10 foam ng agents,
fRagRerrBlar dant s (phosphorus-containing flame

ants,, nitrogen-contai ning flane retardants,

retar )
hal ogg}ﬁ? BN PRGT PP A P Adal B LR P lsithiec dRY- .
BICELDLES, | LOLSTERN S MU LLTE ot 5L
pajayebby! Ree) pRdths1li kesodThe tdaebapp! asd i csgRsianly
conposition of the present
preferably 8,000 to 50,000. The low molecular weight
polyolefin can be obtained by polymerization or thermal
degradation of a high melecular weight polyclefin. Those
obtained by thermal degradation are preferable because
they are readily modified with an unsaturated acid and/or
unsaturated acid anhydride. Low molecular weight
polyolefins resulting from thermal degradation can be
obtained by, for example, subjectiné a high molecular
weight polyolefin to thermal degradation in an inert gas,
usually at 300 to 450°C for 0.5 to 10 hours {in
accordance with the method described in Japanese Patent
Laid-Open {Kckai) No. H03-62804, for example).
Exanples of the unsaturated acid used here include

acrylic acid, methacrylic acid, crotonic acid, <¢innamic

acid, itaconic acid, maleic acid and the like, which may
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invention may al so be appropriately m xed with other
known pol yners such as pol yam de resins, polyester
resins, PMVA copolynmers of nethyl nethacrylate with
mal ei m de 20 conpound, pol yphenyl ene et hers,

pol yoxynet hyl ene, . pol yphenyl ene sul fi des, epoxy
resins, phenolic resins, _EMA . EVOH, ENE, LCP,

t her nopl asti c pol yuret hanes, aromatic pol ycarbonat es,
urea resins, phenoxy resins and the like. 25 The

thus;prenaced Lhermoplasticresip comosition of the.

resen Avent ron-can 0" ol 084 ar ¢

be kamn@gltqueemmﬁ%nﬁyaﬁleé ifdeRdd aRaapLdi ng,
press - 80 nolding, sheet formng, filmformng,
vachipdn el diegcon s afiHyRir@¥kl UsSh Dfr dMl-dongc ARy Nidie,
nmol ding and the |ike- Further, by use of nultilayer
esittugingd el dihgdr v ded tracon it esivairide ebdatimed,ike,
whi ch conprise a surface |layer 5 made of the
t Wetdofiads PRcuPed Hl¥Bmessibi epmdinatienppéstrie or more.

t d Kk diate | d f
S PR Br af, Per Daar RSt n adai tion the

I
ot r S Raliky LY B SRS RO R s o

1Ra s ded rabt ECé @Sy H eheCansRenabiai neRddbynlifese
nol ding nethods include the followi ng: Electrical and

elpedtnoritedpacid @xdenpliidki ¢d by amnvanitoud geafsrably 0.5
vari ous caS|ngs sensors, LEP lanps, connectors,

's%%k?ettcs Yr B§F8t gr@re meéyrrébébsl g fodys @a{s@é‘,ssa@ncb

swi t ches, coi

d t.al
R e pUAFY LR IoerPk S hestroar Bk
Q@E[st.ss’ofostﬁl ! !l.gxt?orﬁdclecu%ralro%élgﬁtg r%cﬁ?yol%%r dS’Component

transforners
{G) can be obtalned, for example, by medifying a low

molecular weight polyclefin with the unsaturated acid
and/or unsaturated acid anhydride by means of a solution
method, a melting method or the like, if necessary, in
the presence of an organic peroxide. Materials
corresponding to Component (G) of the present invention
are commercially available as, for example, YUMEX 1001,
1003, 1010, 100Ts, 1107sS, 2000, CA60 and the like {trade
names) manufactured by Sanyo Chemical Industries, Ltd.
In the first thermeplastic resin composition of the
present invention, Component (G) is used in a range of
preferably 1 to 200 parts by mass, more preferably 1 to
50 parts by mass, even more preferably 1 to 45 parts by
mass, and especially preferably 2 to 40 parts by mass

based on 100 parts by mass of the total of Component (&)
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plugs, printed wring boards, tuners, speakers,
m cr ophones, headphones, small notors, nagnetic head
20 bases, power nodul es, housings, sem conductors,
liquid crystal FDD carriages, FDD chassis, notor
brush hol ders, parabolic antennae, conputer related
parts and the |like; parts @f honme or office
el ectrical products exenplified by VIR parts,
television parts, irons, hair dryers, rice 25 cookers,
m_cr,0 ovens,..audj,0 t.s rts of audio
e SR ) WP RS B Bl Egnpang then
dijsgart by %Hésflgaﬂﬁigt%atfcefﬂﬂo%@i@% Ofi e PR L5234, By
like; office - 81 - conmputér-related parts,
t @hephone: ¢ elcatcedhpar §8, padftac siyninhes | elmird pakistance
copier-related parts, and washing tool-related parts;
sanidt anyipeattis pucheasy tditleatiorseat s, tank covers,
casi ngs, kitchen peripheral parts, 5 washstand-rel ated
partsfkﬁgFWFaﬁﬁ}fglat pdF) s2BhdlEhet ThRePTASRRL or
bui | di rel ated parts such as w ndow franes,

ingrpbe REhERT I Ar S AT | e SRV End  t he

farnrtore. T1%or?

| icgﬁbagfﬂ{léigf%mgﬁ | el c%mp%gxgﬁitgi p M&g&@%ﬂks

exenplified By mcroscopes, binoculars, caneras,
wehebesp 14 @nd reben! tdfpoAlttiehnahar ih@FdiRd Sarious
alternator connectors, |1C regulators, exhaust gas
vaklhes prapattties theatees, Vheyous s vesdr elatedt an
fuel , exhaust system and intake system air intake
n&SRP ENaRHETk @lfs twpneake ravgsiiterad L e thasepsespagh hee
cool ant Aoints carburetor 15 qﬁin bodi es, carburetor

RRv s

s PRERPLS ekhallRE" g $EnZBFS, 5o tudight TSBNERFs, oi |

(BTFELRALE [BI0OEE; BN, URRL SRS S 8 L8

f oW PBtLr SortiehtCORMR QANRInLRBEAPSt AL in a range of
preferably 1 to 200 parts by mass, more preferably 5 to
150 parts by mass, and especially preferably S5 to 100
parts by mass based on 100 parts by mass of the total of
Component (A} and Component [(B).

If the thermoplastic resin composition according to

the present invention comprises an olefin polymer as a
main component, blending the Component (D) therewith is
preferable because this increases compatibility among the
components of the composition and enhances impact
resistance, chemical resistance, surface appearance of
molded articles and antistatic property or charge

controlling property generally. Use of Component (D) and

Component (G) in combination is even more preferable
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bases, heating warmair flow control valves, radiator
20 notor brush hol ders, water punp inpellers, turbine
vanes, W per notor-related parts, distributors,
starter switches, starter relays, transm ssion wire
har nesses, w ndow washer nozzles, air conditioner
panel sw tch boards, coil- ppbbins for fuel solenoid
val ves, fuse connectors, horn 25 termnals, insulating
boards for electric parts, step notor rotors, |anp

S L f '

oot Enge URTRRRT s Rebeided BBrRe Hops i are
| gRptb e ytShemrgasesy:. per sonal conputers, printers,
di spl ays, CRT displays, |aptop conmputers, nobile
phonegdiereHASthipersonalf fapdyrphonesn ddedshngsl§mwsr as a
storage devices such as DVD drives, PD drives,

f P& bFEBPTHRSK 8rFS%ES Whdbeheirpgieion|where i and

electronjc parts ,such as .chassis, relays, sw.tches,
CAET HECREAIEs Fo51 B aTaTorer CReRber e RRatenpobBYHEL So
t et L Kes [ erior parts such as bunpers,
fen%eréﬁghﬁ%%h%hﬁ?&§§{and vari ous ot her applications.

10 whenygyhect hey Moplagl gk 5id, £onposi tion of the

present invention is processed into a sheet or a film

i whepef efPabl yBhasna {di)ckepseseft Iébprante 108 muss The
sheet or filmmy be a single |ayer sheet or film or
maySbe! mfomplager Ml dédmpereote(Bh add Gempheent5(Cl),
sheet or, filmis |lam nated onto at | east one of the
sUPFFRREs 6t Ya substrate. In addition, a pressure-

SEnS] MRBTCRL 8,0 DRl e TP S| BXELE B0 U
| aper e it RGvERERIn UonfdriBes a styrene polymer as a
mzin component, blending of Component (E) and/cr
Component (F) is preferable because antistatic property
or charge controlling property is improved.

Here, the case of "comprising a styrene polymer as a
main component" refers to the zituation where the
thermoplastic rasin composition of the present invention
satisfies the equation:

{(B)+{(C1) }/{ (R} +(B}+(CL)}< 0.4,
wherein (A}, {(B) and (Cl) represent contents (on mass
basis) of Component {A), Compenent (B} and Component (Cl},
respectively.

The thermoplastic resin composition of the present
invention can be prepared by mixing the respective

components by means of meit-kneading with wvarious types

of extruder, Banbury mixer, kneader, continuous knesader
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20 when a multilayer sheet or filmis fornmed of the

t hernopl astic resin conposition of the present
invention, the thernoplastic resin conposition of the
present invention may be processed into a two-I|ayer
sheet or film together with a substrate, or a
three-layer sheet or film2pgtogether with a substrate
that forns an internediate |ayer. Exanples of the
substrate used here include sheets or filnms made of

g faggtp@' yi%r.s-.?&f@g%éa%%@ H?g%%%@s %%%hoaf 1 E11 m mde

nponent (A) ‘or npone 0 he  "present

| puesh i efeLam kacprel el Ay JMsedpeESPEC) Hdeferabie |
preferable is a sheet or filmmade of anolefin resin.

Foethde purposehofl dlpflowiseg ki guliiysand kRedtruder or
resistance, 5 sheets or filns which contain inorganic
OBSBE garferbifEtien sotan aixdguderugtth 4 Banbpary mixer,
mul tj| ayer sheet, the thernoplastic resin conposition

oF PP hE {1 ES SRE2PRT e i 1K Hd&®a t hi ckness of

f | | t.h 10 f, b |
007t ned iR FER waR PPl @b hg edhern
80P M orffynenke HHﬁQS’é%i@IedSBQQ: ?o&é@{ %rn?\gg/hﬁé%%xed

controlling property. Especially preferab nmet hods
fon obiaddl Rgagsschr aMydvichayeposhesis.or filmare

coextrusion with a T- die, and coextrusion with

i nf | atlihen tharstetstde friebim 16omdns tdbtiabiethe gprdseent
subjected to vacuum nolding or the like to obtain a
noPHEYd dtt Merebeubrtder idyed with ity ddorprabe eon
iLL%%%Q?%%ﬁ an_exan le.of a.multilayer _,npl ded a&}icle
aRESTH NG rCFRe %Iqé‘g‘é’r]ltesi A ignditersgrspd here
sghel®id G1ehasEiser! IAnals Vhgweof & {MOr |, AYeL pplded
glass beads, hollew glass, carbon fiber, milled carbon
fiber, talc, calcium carbonate, calcium carbonate whisker,
wollastonite, mica, kaolin, montmorillonite, hectorite,
zinc oxide whisker, potassium titanate whisker, aluminum
borate whisker, plate alumina, plate silica, and
organically-modified smectite, aramid fiber, phenolic
resin fiber, polyesterresin fiber and the like. These
can be used alcone or in combination of twa or more.

For the purpose of improving dispersibility of
fillers, those treated with a known coupling agent,
surface treatment agent, sizing agent and the like, can
be used. Examples of known coupling agents include
silane coupling agents, titanate coupling agents,

aluminum coupling agents and the like.
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article 1 which is provided on only one surface of a
substrate 11 with an antistatic |layer 12 nade of the
t hernopl astic resin conposition of the present
invention. Figure 2 illustrates another exanple of a

- multilayer 25 nolded article according to the present

invention, and i.s a schemat® c cross-sectional view of
a three-layer nolded article 2 which is provided on
both surfaces of a - 84 substrate 11 with antistatic

| ayer §ht2ananghaili2zb oradegafic thie lidier gapl BStised 65 @
conposition of the present invention. The thickness
of2i%fe fntissaddyct Itay @09 paats drd reRis , mapdbpr ¢ her sane 1
or different fromeach other- In 5 addition, the

cofipos! BPGHSoP Yt PP st cl PQyRAE s1 24 make bty
e ool Lomosphgtore e case

producing a pressur n

film TEQetﬁ@fﬁ&ﬁ%&é%&carégp§tééﬂﬁ%s§E§8§OOPrtﬁéj JRLE

filmmade of the thernoplastic resin conposi tion of
t herprigs@ninaly NY e6d iHeN 6 2BADR1 S DERGEE GebOhe VAT [ Dldsht —)
known treatnents such as corona di scharge treatnent,
fresisttangaegent s, avitd steedtmegentpl aswdoxidemt mepnt , UV
treatment, ion bonbardment treatnment, solvent

th iRt SanBl & flel 4 3es sh oFol L HL rAsiesE Sef AYSS i npratialg

sion Wth a pressure-sensitive adhesive or. a
Aol hOeRefr BT IbEREEREH ity o g Shte,
r cafvi.ed ' ' ' Furt her more,
PESRSEY YR o L0 UL ORI O FU G
stihaty akeaghgsts Omiftidodeandoft PIBIRUEEanY SEASHIIMS,

adhesive, a prinmer layer may be formed directly on
tired coiebstrat eisheetf lamef kbt odarrs thel abbyeosen f ace-
containing flame retardants), and flame retardant aids
{(antimony oxide compounds, PRFE etc., chlorinated
polyethylene) and the like.

The thermoplastic resin composition of the present
invention may also be appropriately mixed with other
known polymers such as polyamide resins, polyester resins,
PMMA, copolymers of methyl methacrylate with maleimide
compound, polyphenylene ethers, polyoxymethylene,
polyphenylene sulfides, epoxy resins, phenoclic resins,
EVA, EVOH, ENE, LCP, thermoplastic polyurethanes,
aromatic polycarbonates, urea resins, phenoxy resins and
the like.

The thus-prepared thermoplastic resin compositicn of
the present invention can be formed into molded articles

by known molding methods such as injection molding, press
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treated surface thereof. Specifically, an extrenely
thin layer having a thickness of about 0.1 pmto 10
pmis formed by use of a resin such as

pol yet hyl enei m ne, 25 pol yurethane, or an acrylic
resin. Usually, the |layer can be formed by coating a
solution of the resin in a 88otvent (including water)
and then drying. - 85 The pressure-sensitive adhesive
i ncludes emul sion type one which can be coated by a

sebeamngptdiadt ForfiayUre etrbefing, NSt ietdading, bar
coating nethod or the like, organic solvent type one,

apdofiol e nettiritsyipe nobd nagyhifelanisgnod dethdgameX tthesil.oRe .

Ian1nat|n dry lam nating, coextrusion and the I|ike.
ARrbRet hgsse UédEhé§ | Wektlaydse exgsegioruralfdmg,t helded

thlg gss of 8Eressu ensitive  adhesive is not

eSecr o1 y b et < it sl iy CPEOF & ratigect 1aver
apguL, &ft&c?lq:%e ﬁbpj!‘,?st;el-hce IIe ggﬁléll he O%E%hartl cle

can be use ds o case |nc udlng relay

Casesentaf Bler®a8RS and & IHd& 62SE8reARKIGASES 290 Lbg:
i ke; trays, |nclud|ng liquid crystal trays, chip

t pdys, polgrefinr aySstfEd raysn. |16 buaysiang the
like; carriers including IC carriers and 15 the |iKke;
pF—‘@ﬁé’eﬂ% mpgailgyéprshmsitacazi hg proéesssedriottecti ve
Heets used when cutting off polarizing filnms;_ filns

EFbH‘?‘?wd“%d&PeéFH%l‘% .9%3@% retitner y§t<a1|npl%ﬁ st ay

d di t ect fil

B 88 BT a e LR, BBPafEet i B i s mpofiing
CheaRodd HiRAMBaRt ng% .and the internal parts of
automatic vendi ng nmac |nes "EXAMPLES

Electrical and electronic parts exemplified by
various gears, various casings, sensors, LEP lamps,
connectors, sockets, resistors, relay cases, wafer cases,
IC trays, liquid-crystal trays, switches, ceil bobbins,
capacitors, variable capacitor cases, optical pick-up
parts, oscillators, variocus terminal boards, transformers,
plugs, printed wiring boards, tuners, speakers,
microphones, headphones, small motors, magnetic head
bases, power modules, housings, semiconductors, liquid
crystal FDD carriages, FDD chassis, motor brush holders,
parabolic antennae, computer related parts and the like:
parts of home or office electrical products exemplified
by VIR parts, television parts, irons, hair dryers, rice
cookers, microwave ovens, audio parts, parts of audio
equipment such as audio laser discs™ and compact discs,

lighting parts, refrigerator parts and the like; office
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The present invention wll now be described in 25
further detail with reference to working exanpl es, but
it is to be understood that these exanples do not
limt the invention w thout departing fromthe gist
of the present - 86 invention. In the foll ow ng
exanpl es, "parts" and are ®h frass basi s unl ess

ot herwi se specified. Various evaluations in the
Exanpl es and Conparative Exanples were nmade in the

mebRghtsleselieed peloyw tikpnEwal vathesy Vetheds (1)
Cel content of the rubber-1like polyner: rried out in
a€eos tmiice-nuilishetihpamet hathpdeserebated afromes, E2Y
Average particle size of the rubber-Iike polyner 10

| gReRinqvigrodgeepaked dbax tsi;zsapfitahg pabbersudtkes toilet

pol yner | atex used for, preparing Conponent (A) was
mESéE? ed &°VFFght “&tdtH5er ikﬁﬁcﬁﬁ’ﬂ higei™ lwéa%"f}r EREhE-

| e i n,LPA- 3100 nuf act yred _hy.
e i S tkea b i re R B R TREN R inar e

met hod GARet bPBSu gLy #LhoPda pdNEs RAId Gkey$hdsy Of
the grafted rubber-IliKe polyner particles dispersed

| ir Sesponenhitiye wasl etifig MadewibbDs, amalEl eeite®lals and
m croscope to be al nost the sane as that of the |atex
pahei blles. ROtE3foTreftieadt oo preCbspomeintst{riments
Carried out in accordance with the method descri bed
aBBTER L] P PERECSRSsi BYnpEYass, t¢ianeg@sy oHatches

Sghgbéﬁé fﬁ%?r afgeggggggngggm£égis, alternator
connectors, IC requlators, exhaust gas valves and other
valves, various valves related to fuel, exhaust system
and intake system; air intake nozzle snorkels, intake
manifolds, fuel pumps, engine coolant'joints, carburetor
main bodies, carburetor spacers, exhaust gas sensors,
coolant sensors, oil temperature senseors, brake pad wear
sensors, throttle position sensors, crankshaft pesition
sensors, air flow meters, air conditioner thermostat
bases, heating warm air flow control valves, radiator
motor brush holders, water pump impellers, turbine vanes,
wiper motor-related parts, distributors, starter switches,
starter relays, transmission wire harnesses, window
washer nozzles, air conditioner panel switch beoards, coil
bobbins for fuel solenoid valves, fuse connectors, horn
terminals, insulating boards for electric parts, step
motor rotors, lamp sockets, lamp reflectors, lamp

housings, brake pistons, solenoid bebbins, engine oil
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25 Carried out in accordance with the nmethod descri bed
above. 87 (5) Conponent (D) (bonded styrene content,
vinyl bond content, nunber average nol ecul ar wei ght
and hydrogenation rate of the polyner) (5-1) Bonded
styrene content 5 Measured using the polyner prior to
hydr ogenation. Determ ned §zomthe calibration curve
obtained by infrared study based on the absorption of
phenyl groups at 699 cm1_ (5-2) Number average

Mgk eeLbAr 3\ %'ﬁ%le_\b%@éMa%%susbggs& flper gl i or

to hydrogenatlon termned from atioh

chroimedagr aphky 16 GRC) crT (cﬁ_s?p)la‘gﬂsnylalb@ékd EMPrRer s,
Measured using the polynmer prior to hydrogenati on.

D@Pbxlﬁruhwnhﬁonfﬁaf(p&mﬁbnaiuﬁyn@ybphwmen)meﬂﬁum#ﬁngESfor
(5-4) Hydrogenation rate Measured using the pol yner
aFF%Fa?ﬁ/d%eéfg}éﬁét PoRl aTNBLIdREEast r B dhiwespediteaible

e of un ed dqubl e .bond qg ounds i.n the
O R R R b T SCF i nt o PAEi BREES

Oéuéﬁ%éi%n%%s%h%&faeygo 65‘»%‘6 fl%E' o{:égleng?%{e%b%%l vent.

| npact resistance rest stance 1

Naf@mdn@la&r ﬁ)émb@P@thc%Ilr %%tané K&A@%M&ﬂ@%%h@éw
in accordance with 1SO testing nethod 179. 25 (6-

| eplaeticepiast-ancecl By e:aimp&qSenEég&efggn&rﬂmeupﬁme, and
punching a 2.4 mm
various other applications.

When the thermoplastic resin composition of the
present invention is processed into a sheet or a film, it
preferably has a thickness of 10 um to 100 mm.

The sheet or film may be a single layer sheet or
film, or may be a multilayer molded article in which the
sheet or film is laminated onto at least one of the
surfaces of a substrate. In addition, a pressure-
sensitive adhesive or the like may be layered on the
sheet or film. Also, a known gas barrier film may be
layered on the sheet or film.

When a multilayer sheet or film is formed of the
thermoplastic resin composition of the bresent invention,
the thermoplastic resin composition of the present
invention may be processed into a two-layer sheet or film
together with a substrate, or a three-layer sheet or film
together with a substrate that forms an intermediate

iayer. Examples of the substrate used here include

sheets or films made of known polymers. BAmong them, a
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thick flat plate placed on a receiving tray (38 nmin
- 88 dianeter) with a 16 mmdi aneter inpact bar at a
velocity of 2.4 nisec was neasured. (6-3) | npact
resi stance-3 Breaki ng energy (kgf-cn) upon punching a
1.6 mm 5 thick flat plate wwth a 1/2 inch-di aneter

i npact bar having atip Rgf -1/2 inch at a velocity
of 2.0 nisec was neasured. (7) Chem cal resistance
(7-1) Chem cal resistance A 10 1% strain was applied

toh&a 32 Imhh )i)fl'.%‘ole W B )%}%%mgg}nle ng Lests
?O %e ﬁ| e&

pi ece, and the | ow ng m cal s ‘'were-app

tihes elireseAtt efvdeiing left bbopretand Bt 236.f s iai1y

hours, the surface appearance of the nolded article

vieis: feralbleat éd dagediomrt félfohddwidiy 3k c@valiyakéom.

criteria. O0: no change X: cracking or fracturing

(P -Hpe eHeRPEal of deirsaiee plgidhtarreld heatlrgyistance,
em.cal r s'ista ce A2: Brake fluid 20 (7-2) Chem cal

B84 Pante B 90 St FORRE 1 RphIPRIP S £t 8582PiEce

27 S 'EEF%%?SO Eb%me S%gl}.wi de x 1 mmthick), and

(
et hanol 0 et hyl ketone (MEK) was

appl i e £ tha suslaceshher eqf embEsLlsPi
then left to st andfvat ESC for h?zt%;% hggr%.sﬁrﬁg%ﬂ?ﬁe

sumfpace tappeaf artee pafesthe LESEnt(iRC & asWas tBYakhas £t by
vi sual observation based on the follow ng eval uation
arietferip®ly no less than 10 pm, more preferably no less
than 50 um, and especially preferably no less than 80 pm
for the purpose of stably expressing charge controlling
property. Especially preferable methods for obtaining
such a multilayer sheet or film are coextrusion with a T-
die, and coextrusion with inflation. A sheet or film
thus obtained can be subjected to vacuum molding or the
like to cbtain a molded article such as trays, as
required.

Figure 1 illustrates an example of a multilayer
molded article according to the present invention, and is
a schematic cross-sectional view of a two-layer molded
article 1 which is provided on only one surface of a
substrate 11 with an antistatic layer 12 made of the
thermoplastic resin composition of the present invention.
Figure 2 illustrates ancther example of a multilayer
molded article according to the present invention, and is

a@ schematic cross—sectional view of a three-layer molded

article 2 which is provided on both surfaces of a
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- 89 - 0: no change X: cracking or dissolving (7-3)
Chem cal resistance C Using a 1 mmthick sheet as a
test piece, 114 strain 5 was applied thereto, and the
follow ng chemcals were then applied thereto. After
being left to stand at 23C for 72 hours, the surface
appearance of the sheet wasg84eval uated by visual
observation based on the followi ng evaluation
criteria. 10 0: no change X: largely cracking, or

f saBttrdng 11 %idnLAnONadGal 16eskst angedd 1 MehRaRobs
(7-3-2) Chem cal resistance C2: Methyl ethyl ketone

( 8heAnléstcatliastiesi st ancenpos8idh Adtilst atrieGent
resistance 1 A 2 mmthick disk having a 100
nﬂfPHP%‘Fﬁéftfér Wes thisrmegs ahdthd tartisdiatgccdaders ovitd
for %gays g} 23C and a relative humdity of 50%
s@Pfat £i W?ﬁ% orn@iEEREAN Gt TEAD Sl gdher-  In

Vgh& t%%ocgﬁ §§g§£g ggtin J%%é%@&ﬁs 12a

resrs anc’e et er (Fantf

Yakakena riHewhat Ehga&’r@é d:)r d&%fé)ceéﬂt f:?én@téa%hr gshetance

2 A2 mthick disk having a 1 di aneter was

f or medn ahd afa:tceroib@irﬁ)@u@@ﬁdl&I@f@'ﬂ?dr_@—sbnéaylﬁé 23C

and 25 a relative humdity of 300, surface

rééh%%i‘m w%soneésm,ediha samfappl b £ch \eoltsdige tof shad:
usi ng H gh - 90 Resjstance Meter MODEL "4339B"

nﬁﬁu?%ﬁﬁqﬁﬁ§& byligradhief the thermeoplastic resin

composition of the present invention can be subjected to
various known treatments such as corona discharge
treatment, flame treatment, acid treatment, plasma
Lreatment, UV treatment, ion bombardment treatment,
solvent treatment and the like for the purpose of
improving adhesion with a pressure-sensitive adhesive or
a primer layer. Further, these treatments may, as
hecessary, be carried out in combination.

Furthermore, for the purpose of enhancing adhesiorn
between a substrate sheet or film and a pressure-
sensitive adhesive, a primer layer may be formed directly
on the substrate sheet or film or on the above surface-
treated surface thereof. Specifically, an extremely thin
layer having a thickness of about 0.1 pm to 10 pm is
formed by use of a resin such as polyethyleneimine,
polyurethane, or an acrylic resin. Usually, the layer
can be formed by coating a solution of the resin in a

solvent (including water) and then drying.
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Technol ogies. (9-3) Antistatic resistance-3 A 2
mmt hi ck di sk having a 100 nmdi aneter was 5 forned,
and after being conditioned for 1 day at 23C and a
relative humdity of 50% surface resistivity was
nmeasured at an applied voltage of 500 V using a Hi gh
Resi stance Meter MODEL "433988"-manufactured by
Agi |l ent- Technol ogies 10 (9) Charge controlling
property (9-1) Charge controlling property 1 Using a

1 nn?tiﬂé3§r§Q§§LeM§Eﬂ§léf@% Qaﬁgsl@%tliéi o2d eﬂgfgfbéu

23C and 50% RH, surface resistivity was measured
atypppbiedimicht age & &0:M B BYsardd HEHRESTER UP
MCP- HT450 manuf actured by M tsubishi Chem ca

CaFpoeat inthod9- 2) meharys:tooht Bobhi ngogriope ey hadUsi ng
a % nmmt hi ck sheet which had been left for 24 hours
aF 936 Kird BOFNRA, SLYIHc & YPESPEE vtk HNomelt20ype one

Syl a6 d SRhRLL e, e e ol an popLed
W@B&&@Mé{o%damﬁ F%tfﬂ@ Sh}m?wo ltqgae Ogdggg?‘gu on (1%

Sust ai nabil'ity of charge con I'Ng proper

mix¢di clrusbret, Was d:lhﬂ@&eleg@roﬁocm@xpsfelseugé-géégﬂdﬂv%d
water, and then left in a constant-tenperature
caddistsinte Humndit gspdairdidly de f28€danshibQauRitlyThe in a
surface resistivity at an equilibriumcondition (No. 2
-ra@nge i FRevtréstetiGh gy was determined by measuring

t he an over tine in_surface resistivity using the
gﬁe gﬁus—é%talned molged article can be gsed 1élthe

met ho

fields of cases including relay cases, wafer cases,
reticle cases, ask cases and the like; trays, including
liguid crystal trays, chip trays, memory trays, CCD trays,
IC trays and the like; carriers including IC carriers and
the like; protective sheets for polarizing films;
protective shaeets used when cutting off polarizing films:
films including protective films for liquid crystal
display devices or plasma displays, protective films for
semlconductor related items, protective films for clean

rooms and the like; and the internal parts of automatic

vending machines.

EXAMPLES

The present invention will now be described in
further detail with reference to working examples, but it
is to be understood that these examples do not limit the

invention without departing from the gist of the present
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described in (9-2). Sustainability was eval uated based
on No. 1 surface 5 resistivity and No. 2 surface
resistivity in accordance wth the foll ow ng
evaluation criteria. 0: No. 2 surface resistivity is
equi valent to or lower than No. 1 surface
resistivity, and thus sustadfability is present. 10
X: No. 2 surface resistivity is poorer than No. 1
surface resistivity, and thus sustainability is poor.
(1d)yeSuidacerapPRar o wihqmekagsth &1t inglerbilsdd ren
Surface appearance 1 Using a 3.2 mmthick flat plate
mekdedn anddsclbesiibuevadsiatihenwias speci Bickdqut Viyious

vi sual observation based on the followi ng criteria.
(B2l hisgrs Ae $hakEwrsmideocadr Coapgrstuvfadeacohds t vere
of .the | ded article is smpoth. 0: Sone sink marks
o@@ﬁ?,l%ﬂﬁ‘%ﬁ‘ﬁf’ﬁ&é %%?ﬁﬁlttfetﬁln P§f°¥he 20 nol ded article

i'$ S”%'igé@%ﬁ'h&huoséb' e condition. X Large sink
mar k

s oceur, andror—stuf f ace condition of the nol ded
antj Cleall SoRPORL | dF STHOLIBBESS- Ak 1L 1@meypnusabl e
condition. (11-2) Surface appearance (gloss) 25 A
flat plaateedasuf ormettccddagbossi tla e asuhod dalsdFighedl
gl oss neter GW 26D manuf actured by Murakam Col or
ReBe®? ch Laboratory Co., Ltd. 92 - (11-4) Surface
a|c[)$earance 3 Eval uation was carried out on a
mitt | PYFERISRRELIEHE sdzer af B vinhbar-dbkernatimnt
bﬁg@gx_on the foll ow ng

Average particle size of the rubber-like polymer
latex used for preparing Component (A) was measured by a
light scattering method. Measurement was carried out
with an LPA-3100 (manufactured by Otsuka Electronics Co.,
Ltd.) using the cumulant method (70 times integration).
The particle size of the grafted rubber-like polymer
particles dispersed in Component (A) was confirmed with
an electron microscope to be almost the same as that of
the latex particles.

{3) Graft ratio of Component (A):

Carried out in accordance with the method described
above.

(4) Limiting viscosity [n] of the acetone soluble matter
of Component (A}:
Carried out in accordance with the method described

above.
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criteria. 5 0: Surface is snooth, and shape is not
skew. X: Uneven portions appear on the surface, or
shape is skew. 2. Thernoplastic resin conposition
conmponents (1) Conponent (A) 10 (1-1) Production
exanple 1: ABS resin (Al) In a glass flask having an
internal volunme of 7 I|iter87and equi pped with a
stirrer under a nitrogen flow, were placed 75 parts
of ion-exchange water, 0.5 part of potassium

r @S} Natctpoleht pamy @Hodd%ﬂt369E€£&|éﬁﬁﬂé%ﬁtaﬁlnﬁﬂ Houd
parts (solid matter) of pol ybutadi ene |atex (average

papnt%m@,snmémwfa@?ﬁmmbAmqﬁﬂcudamteaighﬁ fBR), 15 parts
styrene, and 5 parts of acrylonitrile. The
régﬁf-‘?%?‘ﬁatjfﬁ“xtréla% wasthenarwlyegred while stirring.
enperat re reached 45C, the

h i,nt.erna
x&gfuie%ﬁﬂg SR TR ﬁﬁﬂ%@ﬂ with a solution in which

0.2 p

ferrog%%ggﬁfggg ﬂﬂ%;%¥%$8q9ﬁ gégpﬁpparpegggagdgggg
VWBE e hSRQ] Wedni theGedaiidi:abnl e0rveXShangeater .
Next, the resultant m xture was supplenented with
Oi0frpard sofadgubesed hydrdee pexbaption 25 $hahll groups
pol ymeri zation. After polynerizing for 1 hour, the
nitkt @ % SMas- furt her continuously suppl emented over 3

h th. 50 parts of ion exchange water, 0.7 part of
?%éi m%?ﬂ@%? TG BPE e h RSt styrene, 10

partsM% su? Lriy\.llgl F-# rt'hlee y%gb%g Ici,rto 6’]‘ hgaﬁ%%%nation

tert- dO ecy nmercaptan a

hyek oRerRd ¢eon P éywﬂn@tﬂ%ﬁ @ﬁsoméwg}ﬁ%ycqabtpued
for 1 hour, and then 0.2 part of
(5-3} Vinyl bond content
Measuxed using the polymer prior to hydrogenation.
Determined from infrared study (Morello method).
{5-4) Hydrogenation rate
Measured using the polymer after hydrogenation.
Calculated from the spectrum decrease of unsaturated
double bond compounds in the 100 MHz H-NMR spectrum
measured at a concentration of 15% using ethylene
tetrachloride as a seclvent.
{6) Impact resistance
(6-1) Impact resistance 1
Notched Charpy impact strength (KJ/m®) was measured
in accordance with ISO testing method 179.
{6-2) Impact resistance 2
Breaking energy {(kgf-.cm) upon punching a 2.4 mm-

thick flat plate placed on a receiving tray (38 mm in
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5 net hyl ene-bi s(4-ethyl-6-tert-butyl phenol) was added
thereto to term nate polynerization. The [atex of the
reacti on product was coagul ated wi th aqueous sul furic
acid, washed with water, and then dried to obtain a
styrene resin Al. The graft ratio of this Al was 68%
10 and the limting viscosigy 4t)] of the acetone
soluble matter thereof was 0.45 dl/g. (1-2)
Production exanple 2: AS resin (A2) Two

J@ﬁ&ﬁgté%FJMQEﬁdapPéMﬂ%ﬂdfaﬂétgg iﬁi%%ﬂ‘ﬂlr $58! Se10c; ty
having an internal volunme of 30 [iters and equi ppe

Wf 2. A m/aeri bhonmedadesd.wer e connect ed toget her and
purged with nitrogen. To the first reaction vessel, 75
p&ftH ofimpatlyresmist2Bepats of acrylonitrile and 20
parts of toluene were continuously added. The first
r eact PR KRG slengys (keRtdmiuopshypieehidia @ 3 - §olmt i on

part .20 of. tert-dode rcaptan.and 5 parts
or T SRR RSt ALY R  EAd P o E o
S {
f"%‘“Ef*agic?b?éfcyc Botss et 5 etos 5 °5nd-B B g
tdd@nedas a polynerization initiator. In t he flrst
vessel, the polynerization tenperature was controll ed
at7)25Cha0C;alt heesaweérmage retention tinme was 2.0 hours,
and the pol ynmeri zation conversion rate was 57% The

obtdi'nedhepitainrgiesistanrertwas fed into the second

reactlgn vessel - 94 by continuously extracting it
with &°ptifeigt d(ﬁsdé‘B’Pléﬁ‘tjs'F%eat%@ Fr§pickattlidon wm-

v eI ﬁ the ane .a unt as fed ag&unts of the
styrene; acrylonﬁ{rﬁ P&8Fﬁeﬁ¥1 e &8 ﬁVlﬁ%ight

regWiabes A8 PObYINRI 28081 Nilek @l Obes 5 I dihe o
second vessel, the polynerization tenperature was

stand at 23°C for 48 hours, the surface appearance of the
molded article was evaluated based on the following
evaluation criteria.

O: no change

X: cracking or fracturing

(7-1-1) cChemical resistance Al: Ethanol

(7-1-2) Chemical resistance A2: Brake fluid

(7-2) Chemical resistance B

1% strain was applied to a test piece (127 mm-long x
12.7 mm-wide x 1 mm~thick), and ethanol (EtOH) or methyl
ethyl ketone (MEK) was applied to the surface thereof.
The test piece was then left to stand at 23°C for 72
hours. Then, the surface appearance of the test piece
was evaluated by visual observation based on the

following evaluation criteria.
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at 130C, and the polynerization conversion rate was
75% The copol yner sol ution obtained fromthe second
reaction vessel was fed to a tw n-screw and
3-stage-vented extruder so as to directly vaporize
unreacted nononers 10 and solvents, to obtain a
styrene resin A2 having a- $¥mting viscosity [T)] of
0.48 dl/g. (1-3) Production exanple 3: AS resin (A3)
copol ynerized w th a hydroxyl group-containing
ugsatur ahedggompound Pol ynerization was carried out
in the sane” manner as 15 in Production exanple 1,
exceptrathahg pot yhiutsadiveng used in Production exanple
1 was not used; potassium dodecyl benzenesul fonate was
u&d )i nChrateabfrqsdishesrant rosinate; as the first

st age nmnoner_ conponent s

h
S R e st e
I . . . S. useaq. S
tsﬁ%s %%gg,t%ted tReFegcf ,edands t%e fQ?%?mtrﬁqe c%emlcgls were

I"AUGUSTY componen

ts%a/ém%{pa%g' gg;%eﬁ el gg_tgydg@f&ygeh@fk Hgtiel@a;_&[&paaé 8 3bd

e ratio o .9 parts were us he ["at ex
ofot M2 meaeki obhPradticenagppeaoaged ajfedhwi khed@h was
aqueous magnesi um sul fate sol ution, 25 washed with
werteuatanld byhensdrl edhseroatbtai bagedtonr éhe fokbowirkO,
The limting viscosity [ill of this was 0.44. - 95
(WA CRUEEL DR BXanpl e 4: AS resin (A4)
cppol ymeyized wth a carboxyl group-containing
u saF%rﬁ 28Tompound Pol yneri zati on was carried out

| R 13530 PR gk Prageg o oxami o 1. excep
Produqli oohaxadill @3 iveshcs hangedinhaot he
styrene/acrylonitrile/ methacrylic acid in the ratio
of 7-283-Z1/ 7Cl¢rdicalpaetss stande t¢re: ¢wmthiyduetisyy Hedne
{8) Antistatlc resistance
(8-1) &antistatic resistance 1
A 2 mm-thick disk having a 100 mm-diameter was
formed, and after being conditioned for 7 days at 23°C
and a relative humidity of 50%, surface resistivity was
measured at an applied voltage of 500 V using an ultra-
insulation resistance meter MODEL “4329A" (manufactured
by Yokokawa Hewlett-Packard).
(8-2) Antistatic resistance 2
A 2 mm-thick disk having a 100 mm-diameter was
formed, and after being conditioned for 1 day at 23°C and

a relative humidity of 30%, surface resistivity was

measured at an applied veoltage of 500 V uzing a High
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conmponents were changed to a

styrene/acrylonitrile/ methacrylic acid in the ratio of
10 47.5/15.8/ 3.4 parts. A styrene resin (A4) was
obtained, which had a limting viscosity [n] of O0.46.
(1-5) Production exanple 5: AS resin (AS)

copol ynerized wth an epoxyy gr oup-cont ai ni ng

unsat urated conpound Polynerization was carried out
in the sane manner as 15 in Production exanple 1,

e t fi st e opent s. 4
e TR et o S A o B i dhe
stysenslagkylonitrile/ glycidyl nmethacrylate in the
ratio of 23.7/7.9/1.7 parts; and the continuously fed
coBponeAhsiwentel chasgedatoethe 20
styrene/acrylonitrile/glycidyl nethacrylate in the
rati o® ef m7tisials Bjsk haparg st 10 0smp-dhemelesi vSAS)
was obtained, which had a limting viscosity hg; of
ofazmed, pndcaipendiiqBropditiomid oyl ypAspyRenes Fedhd

2 - |y | ene. . ATE! '(trade
ngrre lerrtglﬁ}&f géﬁﬁcri%gy béyJﬁr ﬁéénsﬁ’g%%}\/err%s&?? (ggr% [ %ans was
UgeLurd252) a§2;a\E£pié/oprv%ﬁxla§Qeof e530) v u@8ngP NI tyPE
pol ypr opyl ene " ATEC MA1" "(trade nane) manufact ured
bie dagramcRo My e be MEBRTP OT43BbBN Masu fiethred( By 3AgB3nt -
Pol ypr opyl ene resin A hono-type pol ypropyl ene "NOVATEC
Fichinqtagage -5 nanme) manuf act ured by Japan Pol ychem
Corporation was used. (3) Conponent (C) Cl-1: A

pbt { pFBpYFR R HdIY/ etREr PEPRRI X opol ymer " PELESTAT

308”1 (RS DA TRVl HE S By ;Sanyo Cheni cal
Using a 1 mm-thick sheet which had been left for 24
hours at 23°C and 50% RH, surface resistivity was
measured at an applied voltage of 500 V using a
HIGHRESTER-UP MCP-HT450 manufactured by Mitsubishi
Chemical Corporation.
(5-2} Charge contrelling property 2
Using a 1 mm-thick sheet which had been left for 24
hours at 23°C and 50% RH, surface resistivity (No. 1
surface resistivity] was measured at an applied voltage
of 100 V using a HIGHRESTER-UP MCP-HT450 manufactured by
Mitsubishi Chemical Corporation.
(10) Sustainability of charge controlling property
A 1 mm~thick sheet was dipped for 10 days in
distilled water, and then left in a comstant-temperature
constant-humidity chamber at 23°C and 50% RH. The

surface resistivity at an equilibrium condition (No. 2
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I ndustries, Ltd., was used. 10 Cl1-2: A

pol yet hyl ene- pol yet her bl ock copol yner "PELESTAT 230"
(trade nane) nmanufactured by Sanyo Chem ca

I ndustries, Ltd., was used. (4) Conmponent (C2-1)
C2-1--1: A polyether-polyam de "PELESTAT M 140" (trade
15 nane) nmanufactured by Sayoe Chem cal |ndustries,
Ltd., was used C2-1-2: A polyether-polyester

"TEP- 004" (trade nane) manufactured by Takenoto QI &

Falr £ HQQQSt1¥§¥3fU§£¥E de&élm£ﬁﬁﬁ’ Meab P % 4Q The

foll ow ng nonionic antlstatlc agen manuf act ured by

Kélga s Refeat kofe WBH & uiFRdease SOMPONANL usihg- Rle ettt
present invention. C2-2-1: ELECTROSTRI PPER-TS-5 (trade

ndeegrilredqglincép+h) . ester antistatic agent. 25 C2-2-2:
ELECTROSTRI PPER- EA (trade nane):. a di et hanol am ne
ant i sﬁ&?FEllale w9y erplpatpd HaEetROSTIY PRERUTSASR

CEHEATI Lo it Ao S e R oy g e L COE S e
) f act d 5b
Boroniﬁﬁ%erna$&£%) eéiyugqgfﬁag$QtéE%%y acture y

I on was ‘used as the

Corpapent £&2rade %s&@‘é‘m‘?{@irgfg Jft ‘i‘%Qﬁ.ﬁﬁ‘E‘ toﬂHrS SACBERON

product is a polyethylene ster” batc
400N No(.t nader fade)rastisthviigya od Wheisi euehatgmblllty
transfer type conjugate manufactured by the sane
chhpargsenther ein the 10 active ingredi ent as Component
(Q% %%.Ig g&?face resistivity is poorer than No. 1
surface resistivity, and thus sustainability is poor.
(11) Surface appearance of molded article

{(11-1) Surface appearance 1

Using a 3.2 mm-thick flat plate molded arxticle,

evaluation was carried out by visual observation based on
the following criteria.

©@: Almost no sink marks occur, and surface condition of
the melded article is smooth.

O: Some sink marks occur, but surface condition of the
molded article is smooth and in a usable condition.

X: Large sink marks occur, and/or surface condition of
the molded article is poor in smoothness and in a
unusable condition.

{11-2) Surface appearance 2 {gloss)

A flat plate was formed. 60° gloss was measured

using a gloss meter GM-26D manufactured by Murakami Ceclor

Research Laboratory Co., Ltd.
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(7) Conmponent (C2-4) The foll ow ng was used as
Conponent (C2-4) of the present invention. C2-4-1:
SANKONCL 0862- 10T (trade nane) nmanufactured by 15
Sanko Chemical Industry Co., Ltd.; 10% Ilithiumsalt
content. C2-4-2: SANKONOL AQ SOT (trade nane)

manuf actured by Sanko ChemdZal |ndustry Co., Ltd.
50% lithiumsalt content. 20 C2-4-3: Lithium brom de.
(8) Component (D) (8-1) Production exanple 6:

Part+al | yubysdcoggrizgdncst yrene- but adi ene-styrene

bl ock copol yner A jacketed autocl ave equi pped with a
stirrévalasti@b whs edranddponigesh wi mnlnilapgensheba the
autocl ave, was then added a cycl ohexane sol ution
contEhinyg vagupar eksefvatdepr bpaed Naxtthen £pLLgwing hi um
was, added, and the - 98 resultant m xture was
pofyeri®zed at 70C for 1 hour. Then, a cycl ohexane

spl|.uti on_contai ni ng,40 rts of . butadi ene was added,
aﬁ% %HéQ?SEU%?éﬁ¥X%¥&tﬁB§ WaPe ot 3 ng%ﬁ'for 1 hour.

Par.t e ' k | ut S
tacen 5Lt N RIR RAReGPREaE (o R KiREaSE, L MRS 15
dskdwert - butyl cat echol was added to 100 parts of the
bl ock copol yner. Sol vent was subsequently renoved by
heat i AjerrPhbagtaigynegin peopestt ivad cempeyerie cont ent
of  60% and a 1,2-vinyl bond content of the

pbty b GCRBPBARE pdHti on of 10 35% Nunber average

| L ght ther eof 4, 000. i ni
rhci cobSIHer s SPATPOR fad i praResta

In a glass flask having an internal volume of 7

liters and equipped with a stirrer under a nitrogen flow,
were placed 75 parts of ion-exchange water, 0.5 part of
potassium rosinate, 0.1 part of tert-dodecylmercaptan, 40
parts (solid matter) of polybutadiene latex (average
particle size of 3,5004, gel content of 85%), 15 parts of
styrene, and 5 parts of acrylonitrile. The resultant
mixture was then heated while stirring. When the
internal temperature reached 45°C, the mixture was
supplemented with a solution in which 0.2 part of sodium
pyrophosphate, 0.01 part of ferrous sulfate 7-hydrate,
and 0.2 part of glucose were dissolved in 20 parts of ion
exchange water. Next, the resultant mizture was
supplemented with 0.07 part of cumene hydroperoxide to
start polymerization. After polymerizing for 1 hour, the
mixture was further continucusly supplemented over 3

hours with 50 parts of ion exchange water, 0.7 part of
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with a solution of titanocenedichloride and
triethylal um num whi ch had been reacted in

cycl ohexane. Hydrogenation was then carried out for
40 m nutes at SOC 15 under a hydrogen pressure of 50
kgf/cn2. 0.3 part of 2,6-di-tert-butylcatechol was
added to 100 parts of the- 44 eck copol yner. Sol vent
was subsequently renoved, whereby a polyner D was
obt ai ned having a hydrogenation rate of 69% 20 (8-2)
P%Qéélgi'lﬂ(‘ anRLe, Ko GareLeLel é’t}%i{e‘?g%agsgts of
styrene-but adi ene-styréne bl ock copol yner | acket ed
adt ogl @via raqul, ppecs Wdt arsteif edod@s;1n@drbegdtandand
purged with nitrogen. To the autoclave, were then
allded mard oliexanenandydd@pparksdof ol sdeeimat MNextwas25
0. 025 part of n-butyllithiumwas added, and the

r Beuihancongiiruad ef s porymern cthet laZcpastanf 2,.2'-

SRR 5% S0l LB R e cenustsl o
| 4 - . 1 et d 65
SLPLETPRLC M. [hyBAEL 0L, 57 SROLSLA a0 98] o

Wakh & 1 Sird@ubPeyd £MRRIRLHER J:mma'igagoh@ 80CruMhen

the conversion rate had reached 5 100% the m xture
wasisupplgrenivétdh wdtherl5 apdr tsewfdrisdd/renebtain a
Pol yneri zati on was further continued to obtain an
uabyRy eratiadAN- BIhB2graf bl mck ccofokierAl Seampl6oig
was carried out in the same manner as in Production
exadpthe 6. imfkéngngl §aqsd tyedul t of sHyweGetRae fpkuble

obt ai ned,10 | yer, cqnsi.sted of a 15% styrene bl ock
(%?%%?:%f@rgggb%?%d?bnedéﬁgék havi ng 1, 2-vi nyl content

0f1.35% ERLAGK: i Bllexaapiedr buiadiene hhosk having

1, 2-vinyl content of
Two Jjacket-equipped polymerization reaction vessels

having an internal volume of 30 liters and equipped with
a ribbon blade, were connected together and purged with
nitrogen. To the first reaction vessel, 75 parts of
styrene, 25 parts of acrylonitrile and 20 parts of
toluene were continuously added., The first reaction
vessel was continuously fed with a scolution of (.12 part
of tert-—dodecylmercaptan and 5 parts of toluene as a
molecular weight regqulator, and a solution of 0.1 part of
1,1'-azobis (cyclohexane-l-carbonitrile) and 5 parts of
toluene as a polymerization initiator. In the first
vessel, the polymerization temperature was controlled at
110°C, the average retention time was 2.0 hours, and the
pelymerization ceonversion rate was 57%. The obtained

polymer solution was fed into the second reaction vessel
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10 (bl ock B2), and had a nunber average nol ecul ar

wei ght of 200,000. 15 In a separate vessel, 1 part of
ti tanocenedi chl oride was dispersed in cycl ohexane,
and allowed to react with 0.5 part of

triethylalum numat roomtenperature. The obtained
uni form sol uti on was added 440 -t he above pol yner

sol ution, and hydrogenation reaction was effected for
2 20 hours at 50C under a hydrogen pressure of 50

EQ%/ @d%inhguSQPt @:-L&a%tmlllgr 99%%8%) %%bxtﬁg?["cﬁpgd@@v' ng a

ydrogenation “rate of "al"nost roducti on

exarPlf: FheStYFONerdiid-adhenessdyri8Nehabbagk SRRAlY By
25 A jacketed autocl ave equi pped with a stirrer was

dthedeahdmpungedotibe wBityregen.adindeninktt egeroname,
stream cycl ohexane and 0.08 part of tetrahydrofuran
WBP ke culpgo we de dradvdpéry. arh erelamrariant i en wasl it verer
rai sed, and when the internal tenperature had reached

78, the SrerBHekatiel s dhgt PBRYRYNZE TRy FEMBS Bt Yo
n-p ol thi was -added. The resultapt mxture o
Ror Lihp| SR ER PROE 15 8 pAPPESbr 88 At "oand o°-
LR dR1PULUES) Wa%n BBEXTREN 28Dl HheblelbAYt ASaction
(first stage). Next, a mxture consisting of 3 parts
ofesdal ene dad 20 pantin-etrebudimdlieneayasvasided, and
the resulting m xture was polymnerized for 60 m nutes
(sxiconttrssaged . tA diinacily t8@peouist stiiregcbéd Snparmiesc=of
styrene and 20 parts of butadi ene was_agai n, added,
afief t30d VEBS A t PRSP STRESN JISHEY P72 eBaT BRI 6D
jnutes (third stagﬁ?. A nixéure consi sting of 3
PLHET I SEGreRbtandilo6 Splr £8 Bk/a-
(1-3) Production example 3: AS resin (A3) copolymerized
with a hydroxyl group-containing unsaturated compound
Polymerization was carried out in the same manner as

in Production example 1, except that polybutadiene used
in Production example 1 was not used; potassium
dodecylbenzenesulfonate was used in place of potassium
rosinate; as the first stage monomer components, the
styrene/acrylonitrile/2-hydroxyethyl methacrylate in the
ratio of 22.5/7.5/3.5 parts were used; and as the
continuously fed components, the styrene/acrylonitrile/2-
hydroxyethyl methacrylate in the ratio of 44.7/14.9/6.3
parts were used. The latex of the reaction product was
coagulated with an agqueous magnesium sulfate solution,

washed with water, and then dried, to obtain a styrene

resin A3. The limiting viscosity [n] of this was 0.44.
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but adi ene was agai n added, and the resulting m xture
was 15 pol ynerized for 60 mnutes (fourth stage), to
allow three tapered blocks to polynerize. Next, 15.5
parts of styrene were added, and the resulting
m xture was polynerized for 60 mnutes (fifth stage).
The polynerization conversion rate was 100% 20
During polynerization, the internal tenperature was
controlled at 70C. After polynerization was conpl et ed,
t he-ppl yreauseol st iGRRPAS SUHE er@nhedawm tbopolymerized
2,6-di-tert- butylcatechol, and sol vent was then
r ey et deyrblhegali agoup-tc@ndbtaing aurbd 0ok acegobympeuidB
having 3 tapered bl ocks 25 which had polystyrene
grad u%lollymﬁﬁﬁ%‘a]sqm gasn CeReigdIButiad f'lgﬁ eSHrpAEnNFE] 85
r had a nunper. avera t of

igg%%gfvcgﬁgnaeg?w %é'cé’ﬁ‘?@ﬂg Bl?nat)‘lﬂffé%%l - E‘f\ggi g?%ﬁ%)

fé?ékﬁ%f‘%gg§%§E§£§ f% ﬁ% 5%9?69”&55“. QFBragEélcha %ﬁ%|1

ocC ner A jacketed aut ocl ave equi ppe
acstid et yWase/dEE Ehrang 10Uy geth N A1 i begaenn thser
nitrogen gas 5 stream cycl ohexane ‘and 2.75 parts of
t ebt eyt @f3urrdn. Snkere added hhéreto.cothdnobxsly efevhs
suppl enented with 25 parts of styrene, and the
t CAPRYRNSe vRas ¢hanaRil tte¢ 80C. The mixture was then
suppl enented with a cycl ohexane so] ution contajnin

05 {75 RS VAP AL Bt TS HRC G L At 4D W héPPelBFtarf
1, Xt t.hen_pol rized faor 60 ninute fJ r.st
21429%{16‘5 .\'@')szit.’tl gar s ygesl: rens resin 'Ihg&‘ w% Sc(boqalned,

Xt ur'e” consi st'i ng of par

S&M{fd‘%a%n%. §9m9§{1{1’£ ‘%ﬁ@%&@?: g@g %(3@330 agded, and the

resulting mxture was po r 60 m nutes
(secondprafiage)on N&Xdinpla At XASINGGONSRSY | B¢p®f ymd: fiakkis
of styrene
with an epoxy group-containing unsaturated compound
Polymerization was carried out in the same manner as
in Production example 1, except that the first stage
monomer components in Production example 3 were changed
to the styrene/acrylonitrile/glycidyl methacrylate in the
ratio of 23.7/7.9/1.7 parts; and the continucusly fed
components were changed to the
styrene/acrylonitrile/glycidyl methacrylate in the ratio
of 47.5/15.8/3.4 parts. A styrene resin (A5) was
obtained, which had a limiting viscosity [n] of 0.42.
{2} Component (B)
{(2-1) Bl: Polypropylene resin
A block-type polypropylene "NOVATEC BCGC" (trade

name) manufactured by Japan Pelychem Corporaticon was used.

(2-2} B2: Polypropylene resin
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15 and 20 parts of butadi ene was added, and the
resulting mxture was pol ynerized for 60-m nutes
(third stage). Next, 29 parts of butadi ene were
added, and polynerization was carried out until 100%
conversion rate was reached. The resulting m xture
was supplenmented with 20 6. 96 parts of silicon

tetrachl oride as a coupling agent, and a coupling
reaction was conpleted. After polynerization had

fini shedonbbe p@'p’de %%bm&h@n"meumhewﬁ&@e Vel )
C

2,6-di--tert- utylcate and solvent was then

r eapvedcthyrdiedtyi Dgpatd Pabichien Qo ol Hig: twape u2bd.
stgrene but adi ene bl ock copol ymer D4 having tapered

TtRkE Bﬁhl§0éEE%ﬂBMﬁ§ﬂ9h§§Sanstyrene content of 31%
and a nunber avera nmol ecul ar ght of 200, 000. -

102 }G’j“oswll’rl‘%rféo PR LRES o Cbl%éE“céb%"i‘%er
?éam@bo%%ﬂ%% .Ls%ggfm“’%%;é@rna%ﬁlg?ﬂ%édé‘%“ena%%rS?o o

oft3st WehenbHt agégne bl ock 5 copol yner D6: A product

"DYNARON 4600P" (trade nane) nmanufactured by JSR

Can pdr aik i gl ywaspisetk —A)yeCorponbntk (BpAvauct PROESTAT

exanpl e 10: G aft polyner 10 A stainless stee

a@ﬂé&l@vexhamhmg)amamuﬁayﬂuabd byl SeeyofChedilciafler s and

eg pped with a ribbon bl ade was purged with
P?‘B@%’fﬂ-es?hé‘ﬁd B8Opart=q-sol i d matter) of the above

PELLZE G2 MULED RS DS, BLILY 590hed bl
SELLL P@réH%T%%ﬁB tﬁéﬁ&%aéﬁ%%eBaBQSséﬁy&‘Hdéﬂﬁ%ala”d 0.1
Industries, Ltd., was used.

{(4) Component (C2-1)

C2-1~1: A polyether—polyamide "PELESTAT M-140" (trade
name) manufactured by Sanyo Chemical Industries, Ltd.,
was used. _

C2-1-2: A polyether-polyester "TEP-004" (trade name)
manufactured by Takemoto 0il & Fat Co., Ltd., was used.
{5) Component (C2-2)

The following nonionic antistatic agents
manufactured by Kao Corporation were used as Compohent
{C2-2} of the present invention.

C2-2-1: ELECTROSTRIPPER-TS-5 (trade name): & ¢glycerin
ester antistatic agent.
C2-2-2: ELECTROSTRIPPER-EA (trade name): a diethanclamine

antistatic agent.
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part of tert-dodecyl nercaptan were added to the
autocl ave under nitrogen gas stream and the
tenperature of the mxture was el evated under
stirring. Wien the internal tenperature had reached
50C, the m xture was 20 supplenented with 0.5 part of
benzoyl peroxide and 0.1 pa¥t -of di cunyl peroxide. The
tenperature was further raised, and after reaching
80C, a polynerization reaction was carried out while

MBp b ad NifGCrRESTR EAMET-AlUBe 3k r8QC naples :haugs yakiex
the start of 25 polynerization, the tenperatudre was

r assed/dvathahohaning ccorkd@Ed andittheticcagknon was
further continued for 2 hours and then finished. The
céﬁbeﬁ@ﬁ@nnﬁate(ﬁﬁﬁﬁ) 7%: - 103 After cooling down to
100 the m xture was Bglgnented wth 0.2 part of
2, 2- rret’%ﬁeﬁ%%@% %W@Nﬁ% B- té‘%ﬁa%wrﬂsheﬁ%mf%@md

rgacélon xture was_ .t out of the tocl ave,

nigrn oflal n t?t sa
BT ed AR AN oV ant %?ﬁé+e(%|§t Fed of f
bMoﬁﬁéﬁHﬂﬂm{%éLh a&f‘%he gPQSEHkyERGenH¥B% th@ﬂls product

pelletized to o taln a aft polynmer E. This polyner

had a gafdthyathe mds4a¥pbaaad bhe@omt oneosolvblhe
matter thereof had a limting viscosity [q] of 0.45
di{tgade (ri@e) Cohponmeid & BplibeAid MipotgarenaTNKS4L T¥pe
(trade nane of an SEPS- aromati c pol ycarbonate bl ock
cBPRI YT mraHbR ek iRt Y FheKapae agoNERnyY e rejasthe

z§$g¥%§éH%Vﬁﬁngngnt #ﬁﬁ% L%%F;ZF%%?‘ué% % -manuf act ur ed
by, Sanyg, Fg?%§% ?£thquStrleS Ltd., were wused as

Conponen e present invention.
The following was used as Component ({C2-4) of the

present invention.
CZ—~4-1: SANKONOL 0862-10T (trade name) manufactured by
Sanko Chemical Industry Co., Ltd.; 10% lithium salt
content.
C2-4-7: SANKONOL AQ-50T (trade name) manufactured by
Sanko Chemical Industry Co., Ltd.; 50% lithium salt
content.
C2~4-3: Lithium bromide.
{8) Component (D}
{8-1} Production example 6: Partially hydrogenated
styrene-butadiene-styrene block copolymer

A jacketed autoclave equipped with a stirrer was
dried and purged with nitrogen. To the autoclave, was
then added z cyclohexane sclution containing 30 parts of

styrene, WNexi, n-butyllithium was added, and the



16

15

20

25

Gl: XUMEX 1001 (trade nane: a product of maleic
anhydride content of 5% . &: YUMEX 1010 (trade nane:
a product of maleic anhydride 20 content of 10%.
(12) O her Components (H) (12-1) Hl: Aromatic

pol ycar bonate A product "NOVALEX 7022PJ" (trade name)
(viscosity average nol ecule -wei ght of 22, 000)
manuf act ured by 25 M tsubi shi Engi neering-Pl astics
Corporation was used. (12-2) H2: Pol ybutyl ene

terephthal at eeard Qhs ?oﬁ;{agyss?e% KA "4 fyr ade

nanme) (Intrinsic Vviscosity o dl / g) manufact ured
byhd&ol yplcgsl bhsx&ee solttdon wastaiserthg EXappkes d£1 to
1-23 and Conparative Exanples I-1 to 1-3 5 The
cowfrrHemes waer addddedinion thecoedahioan twitirtpie was
formul at.i ons shown in Table 1-1 by a Henschel_ m xer.

TRRhYMRHE =R XPhir & MR- neP A kiaddt G5t Agngd block
d I trud |.i.nd t t
peamar Somie o &a“ lea.tk(ecy?;gg hantf0o 8 1828 ot 2 6-

ant ~ pel 5 Weré

saiiﬁ&@%hkylégtg&&o ARd shhen wJﬁs?d iR+30Leethe bilock

(cylinder ténperature set to 0C) to obtain test

PEEESISee!. eyEl Wit Qs Eﬂj@sé@ﬁéntw QCRSVHRT By Used ilng .
eval uate inpact resistance, chem cal resistance,
sTir¢ asesudppedr pnodnadf hrwol dedtarene|ayntamd canéiPst atd

property, according to the evaluation nethods 15 as

dé Tiiped RBaYecomimntews] thei balyRatadiensr eosRom ?h

N
Té%%fa &u%ﬁeg)é%g}age mo?ecular weight thereof was 74,000.

The remaining block copolymer solution was supplemented
with a solution of titanocenedichloride and
triethylaluminum which had been reacted in cyclohexane.
Hydrogenation was then carried out for 40 minutes at 50°C
under a hydrogen pressure of 50 kgf/cm’. 0.3 part of
2,6-di~tert-butylcatechol was added to 100 parts of the
block copolymer. Solvent was subsequently removed,
whereby a polymer Dl was obtained having a hydrogenation
rate of 69%.
(8-2) Production example 7: Completely hydrogenated
styrene-butadiene-styrene block copolymer

B jacketed autoclave equipped with a stirrer was
dried and purged with nitrogen. To the autoclave, were
then added cyclohexzane and 20 parts of butadiene. Next,
0.025 part of n-butyllithium was added, and the resultant
mixture was polymerized at a constant temperature of 50°C

for 1 hour. When the conversion rate had reached 100%,
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O c-r Cjwo RNEIO9OT dwy QOOOOOhO U C
a 0OWONOO o0c~0. Nhh GOOOOOOCNNNN
N NO a Ux QAOQQQo!, o 0000000 2"z 90 Ye W
C ovobuvuvvooovuyvuuvuvuuvuvuuuuu
U U U U o ooov, 000000 0000 000000 mO O ~N NNN- NNNNNN
Nmnma mnmeoe NMNT NN LV O U xwnwwwggAa7 CaW

cC & [A~a7 WRI-\WfA cGWcO WT~r hv, ~nvi oor n

the mixture was supplemented with 0.75 part of
tetrahydrofuran and 65 parts of butadiene, and this
mixture was polymerized while raising the temperature
from 50°C to 80°C. When the conversion rate had reached
100%, the mixture was supplemented with 15 parts of
styrene. Polymerization was further continued te obtain
an unhydrogenated A-B1-B2 triblock copolymer. Sampling
was carried out in the same manner as in Production
example 6. The analysis results showed that the obtained
polymer consisted of a 15% styrene block (block A), a
butadiene block having 1,2-vinyl content cof 35% (block
Bl), and a butadiene block.having 1,2-vinyl content of
10% (block B2), and had a number average molecular weight
of 200,000.

In a separate vesszel, 1 part ol titanocenedichloride
was dispersed in cyclohexane, and allowed to react with
0.5 part of triethylaluminum at room temperature. The
obtained uniform solution was added to the above polymer
solution, and hydrogenation reaction was effected for 2
hours at 50°C under a hydrogen pressure of 50 kqf/cm?, to
obtain a hydrogenated polymer D2 having a hydrogenation
rate of almost 130%.

{8-3) Production example 8: Styrene-butadiene-styrene
block copolymer

A jacketed autoclave equipped with a stirrer was
dried and purged with nitrogen. Under nitrogen gas

stream, cyclohexane and 0.08 part of tetrahydrofuran were
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4 CG~~6~G COOTTTOOTQ WDO 00 QJ 00 N NN
NNWNOC-TT aVTT(nT't - RRVd NN'+V
.~bM TA CUC . MmMMN nn n M .. nmmop
opm M~vn M aC ~d6dHAGCEEE GGG - N Q'n b nmP
O-~NTVY bf> OCPON... NT NNNNNH -4c
mkq N 2~dunx3 oft ~' edwormg 106 - Table 1-2

Eval uation results Inpact resistancc-lI Chem cal

Chemi cal Surface Antistatic (K3/nR) resistarncAl

O R0 4, 15 B oRRI0TE 1t SH 00 1B e
crontig %*%ty'fﬁ%%or%a?h%%é% 0% a’@ié%%"?e

13%13516h0béﬂé3¢haﬂg 0.052 part of n-butyllithium was
added. The resultant mixture was then supplemented with
15.5 parts of styrene, and then the mixture was
pelymerized for 60 minutes (first stage}). Next, a
mixture consisting of 3 parts of styrene and 20 parts of
butadiene was added, and the resulting mixture was
pelymerized for 60 minutes (second stage). A mixture
consisting of 3 parts of styrene and 20 parts of
butadiene was again added, and the resulting mixture was
polymerized for 60 minutes (third stage). A mixture
consisting of 3 parts of styrene and 20 parts of
butadiene was again added, and the resulting mixture was
pelymerized for &0 minutes {fgurth stage), to allow three
tapered blocks to polymerize. Next, 15.5 parts of
styrene were added, and the resulting mixture was
polymerized for 60 minutes (fifth stage). The
polymerization conversion rate was 1003%.

During polymerization, the internal temperature was
controlled at 70°C. After polymerization was completed,
the polymer solution was supplemented with 2,6-di-tert-
butylecatechol, and solvent was then removed by heating,
to obtain a block copolymer D3 having 3 tapered blocks
which had polystyrene gradually increasing in the
polybutadiene block. This copoliymer had a number average

molecular weight of 128,000, and a styrene content of 40%.
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1-10 23 0 0 OO 2x10i0 1-11 28 O 0 OO 2x1010 1-12 1S
OO0 O3x10" 1-13 10 OO0 0 5x101 1-14 14 0 0 O 7x10"
1-15 22 0 0 0 S-101 1-16 19 0 0 O 5x1010 1-17 24 0 O
0 5x1010 1-18 27 0 0 O 5x101 1-19 19 0 O O 5x1010
1-20 22 0 0 OG0 240'* T-21 31 0 0 O 5x1010 1-22 20 O
0 o 3x108 1-23 20 0 0 O.3xiO0" -1 4 OO0 X 3x10"
1-2 2 0 O X 1x1016crntre (5 1-3 4 0 0 X 4x10 The
follomﬁng is.clear fromthe results shown in Table

(% 4? Tgl%dﬁgltqgg ?}% r{'&haga OfStEF?QB'k?&tJdJ_]e eorédggl of

t he present 1 nven exc ent I npact

r esi shaper, coglemeeal resistance, surface appearance
of nolded - 107 articles, and antistatic property.

Meanwhi | mcketanphesocllad? eaynd phed3wstiovedtiotkr was
chem cal resistances Al and A2 to be given the 0
mark edbymd thsgege e th| nghtqagﬁrpooﬁmder mitghvaeine ghs

resi stance than that of Exanples I-1 to 1-21. 5 On the

ot hEPRar ISt FUR ExANAFCE. 9 RRFEHYIRSeEAn

S@%&legdgggnggeggLOGO %9%&&t&%£ &ansﬁgb éﬂg%%ghleth 25
parts of styrene, and the temperature was raised to 60°C.
The mixture was then supplemented with a cyclohexane
solution containing 0.175 parts of n-butyllithium, and
the resultant mixture was then polymerized for 60 minutes
(first stage). Next, a mixture consisting of 3 parts of
styrene and 20 parts of butadiene was added, and the
resulting mixture was polymerized for 60 minutes {second
stage). WNext, a mixture consisting of 3 parts of styrene
and 20 parts of butadiene was added, and the resulting
mixture was polymerized for 60 minutes (third stage).
Next, 29 parts of butadiene were added, and
poelymerization was carried out until 100% conversion rate
was reached. The resulting mixture was supplemented with
0.1 parts of silicon tetrachleoride as a coupling agent,
and a coupling reaction was completed. After
pelymerization had finished, the polymer solution was
supplemented with 2, 6-di-tert-butylcatechol, and soclvent
was then removed by heating, tc obtain a coupling-type
styrene-butadiene block copolymer D4 having tapered
biccks. This copelymer had a styrene content of 31% and

a number average moleculzar weight of 200,000.
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range, and a | arger anmount of Conponent (B) than the

i nventive range, had poor inpact resistance and
surface appearance of nolded articles. Conparative
Exanpl e 1-2, 10 which used a snaller anount of
Component (C) than the inventive range, had poor

i mpact resistance, surface,@ppearance of nolded
articles and antistatic property. Conparative Exanple
-3, which used a |arger anount of Conponent (d)

than_t he inventive range, had poor inpact_15
r SETSh ANt aRE Ririee éﬁﬁé’é?%‘gc}%h?ﬁk (FOPREUMSF i cl es.

EE@!W’A epégd%%tpﬂ’egygq@ 'OR( add BE%E;I%S%%&&@%% by T8

ree-layer shee ree- was produced

ush Ag-achhotiatkhgse40 conpositions of Exanple 1-19 as
both surface | ayers (each having a thickness of 100

pi§-&nd Hyleocgenpone HrodBict 8§ stheni-ddi-adiayerblock
(thickness of 800 )nt). The resultant sheet was
veeredsfeor med to produce a tray. 25 - 108 -
Three-|ayer sheet £2% Lbiqﬁﬂthe conposi tion of Exanple
1092 2 iF <Sobon BERARPBI4E 00 't H Egade masve Is Feem fapguged
tgaxﬁgycyacuu ?orn1%% ey e produced in the sane

nahner as desceriBad’abovE "5 Three-|ayer sheet (3)

50 BB RAAPOSHL T on of Exanpl e 1-22 and ABS
%%oﬁposi??on coﬁ?isting of Conponent (Al)/ Conponent

(B2dduct 4R 68%pla 1d Q&d@?bl;ﬁ@ﬁt was produced with
the conposition of Exanple 1-22 as both surface

| ayer & Etadhldds hahdalg satbhilekadssviofy BQ0infeandl t he
ABS as the mddle

volume of 10 liters and equipped with a ribbon blade was
purged with nitrogen. Then, 30 parts (solid matter) of
the above polymer D2 which had been uniformly dissclved
in toluene as a solvent, 52.5 parts of styrene, 17.5
parts of acrylonitrile, 120 parts of toluene, and 0.1
part of tert-dodecylmercaptan were added to the autoclave
under nitrogen gas stream, and the temperature of the
mixture was elevated under stirring. When the internal
temperature had reached 50°C, the mixture was
supplemented with 0.5 part of benzoylperoxide and 0.1
part of dicumylperoxide. The temperature was further
raised, and after reaching 80°C, a polymerization
reaction was carried out while maintaining the
temperature at 80°C. Six hours after the start of
polymerization, the temperature was raised over 1 hour to
120°C, and the reaction was further continued for 2 hours

and then finished. The conversion rate was 97%.
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| ayer (thickness of 800 pm). A tray was produced by
vacuum form ng in the sane manner as descri bed above.
Exanples I1-1 to Il-15 and Conparative Exanples I1-1
to 11-3 15 Al the conponents were mxed in
accordance with the fornulations shown in Tables 2-1
and 2-2 by a Henschel mxep3s Fhe m xture was then
nel t - kneaded usi ng a doubl e- screw extruder (cylinder
tenperature set to 200C) to obtain pellets- The

eou patkrheL el WA SUTIhEEnth 1EGang Lhen

I njection no cylin enﬁera%ure set 1o 200C3

t oupiieaidhtba@stiph ees doot evap Jathaihy1ERebE 8SE ~Ré @62
were used to evaluate inpact resistance, chenica
r@5ﬁ&ﬂﬁﬁhﬂ§¥épdea@14sﬂhelreqmtmnnwmﬂytuaecmaﬂltﬁpﬁ(Iakbe
eval uati on net hods as descri bed above. 25 The

eVt ft i PESBFtaver @nghonker At Thmlad ter1 ang soLve@lto o)

SR NI R 1060 0 5o i gt o
Ol FSUp313005 0o ) 9:830:0,0; % B R W U
q&o%¥W?ﬁ§had~acb£hft\Haﬁﬂo B£VES3, and theCacefohe' sgﬂuble
’matter thereof had a limiting viscesity [n] of 0.45 dl/g.
{10) Component (F)

A TM polymer TM-S4L77 (trade name of an SEPS-
aromatic polycarbonate block copolymer) manufactured by
Kuraray Co., Ltd., was used.

(11) Component (G)

The following maleic-anhydride-modified polyolefins
manufactured by Sanyo Chemical Industries, Ltd., were
used as Component (G} of the present invention.

Gl: YOMEX 1001 (trade name: a product of maleic anhydride
content of 5%).

GZ2: YUMEX 1010 (trade name: a product of maleic anhydride
content of 10%).

{12) Other Components (H)

(i2-1) Hl: Aromatic polycarbonate

A product "NQVALEX 7022PJ" (trade name) (viscosity
average molecular weight of 22,000) manufactured by
Mitsubishi Engineering-Plastics Corporation was used.

{12-2) HZ: Polybutylene terephthalate
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C OM buxVUcroUb5ay rnGaMNna _ _ a
U.5L1 Q~g~p okmCN u nCrC ~Cr Cr L7 O
OC/ b [71t7 C7 c7 c7c7 CrCr Cffin'nO,1Nrln
nti CnPmau UJCUVUUUUUUUUUUUUUO
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'A"nw Cc 0 ~~mqg-CPpeQgg WqgqFnF P7TW
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N'N'~%h rgﬁﬁkt “ﬂﬁﬁﬂﬁ%&rﬁﬁk9$l ngéée name) (intrinsic

viscosity of 1.2 dl/g) manufactured by Polyplastics Co.,
Ltd., was used.

Examples I-1 to I-23 and Comparative Examples I-1 to I-3

The components were mixed in accordance with the
formulations shown in Table 1-1 by a Henschel mixer.
Then, the mixture was melt-kneaded using a double-screw
extruder (cylinder temperature set to 240°C) to cbhtain
pellets. The resultant pellets were sufficiently dried
and then injection molded (cylinder temperature set to
230°C) to obtain test pieces for evaluation. The test
pieces were used to evaluate impact resistance, chemical
resistance, surface appearance of molded article, and
antistatic property, according to the evaluation methods
as described above. The evaluation results are shown in

Table 1-2,



! mw zZ
G @)
VI
e 05t | 112 1oz | ord | ST | eV | €€ | T | w | W | Bl |zmog
= O 10 | o | oz | & | St | ev | &€ | @y | e | v | T ,mmm
Z_0 01 1110 86 14 1 £v i ¥ R
o 2 © 0% <1 110 z 14 65 v 6% v ]
@ 0% <1 110 09 v o7 AR
®© w 01 0l [« 01 110 03 E Z1 v g v 170
> o g ST v 10 0z | 14 8| v |zt | v _|_ 0%
@) 0T +d 01 1-10 08 d Al TV 2 1V §11
50— ® 0T | @ _|_ot | 1o | 08 | ta RN A I I T
o o oz EQ 01 10 | 08 Td zl v g T
T O OO oz | zd | o1 10 | 08 9 Z v 3 v | o1
0 az q 01 10 | 08 14 i v 5 v | si-
oO 0 1-10 08 Td ol £y 7 v g v vi-l
c® g 0T | 10 | 68 | ta | ot | &v | T [ &v | % 1 1V | 6T |
©.— = FO | tveo| 0 ¥ -0 | 0T d 8y v [ v | ¢ m
ol FaTy Z
zZz . ¢ 1K 01 4 11D 0T 19 gy v 43 v 11-1 3
O L 01 451 i v 110 | 0T 1q v v 7t V| o011
e 01 TH 01 B {10 | oz [ g v 7 v &1
DN o 01 ¥ 10 102 q 8P v 7t v &1
= © = m 07 ¥ -2 0T 14 BF v £ v -1
0t 1o | 02 14 51 £V tt v [ v 61
S o ¥ 10 | 4 19 51 £V BE v 43 v i
oX v 1o | 02 1" 31 Sy £€ v %3 v 1
. Oo ¥ 112 0T 16 Sl FY £E v 3 ¥ £l
- WmO 0 ¥ 110 [iY4 12 i BV £E v A v 1
¥ 10 | 0z K] 8% v € vV 11
>y O %) sWBd | pury [ sWed | PURY | sueg | sped | sueg | puly | Sied | Ul | Sued | PUIM | SHED | PEN | SWed | DUl | SWed | UM
— ®© ! {HD) wavodwen (-2 (d)uau 1 (F) 3w {@) weuodwory | ( d d d
- l jeaucdwon ~odwon | -odwon 2 | (10)1wedwed | (g) wsuodwe) (v)uauodw
Z <~ UONE|MII0 ]
<O o ~ T-T ®TUEL
20 o0 ®




(] &7
Ub Wb
&4 NN1
fol |l owi ng
2-1 and 2

(
b
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property. On the other
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is clear fromthe results shown
2. The nolded articles of Exanples Il-1 to
i nventd®n had excel | ent
resi stance and antistatic
hand, Conparative Exanple I11-1,

0.

nd Ei-
111 The

N

in

U -
Tabl es

i npact

CQ

Whiaglle Wsgd a snaller amount of Conponent (A) than the

B)

a)

-

Haventive —range.—and.-a larger ampunt of Conponent (
t han the |inventive range, Bwltdioprgts i npact resi stanc
and 10 antji,skaliGeRf ORGLLN [COBRRLAT Ve, fRxanpl suid 2
whi ch (K¥/m?) resistance-Al | resistance-A2 | appearance-l "“"(’;')‘y"
18] 7 o] O @ 2x10%
1-2 13 O Q © 2x107
I3 10 Q O © 2x10'"
14 12 O O © 210"
I-5 13 O O @ 2x1¢°
16 15 O O ) 9x 10"
I-7 19 Q Q © 2x1g®
-8 18 Q O O 2x10"
19 25 O Q ()] 2x10¥
I-10 23 G 0 © 2x1p™
a | 28 O Q @ 210"
§ | 112 18 O O @ 3x10°
i IR 10 O 0 O 5%10™
I-14 14 O O O Tx10®
I-15 22 O 0 O 5x10"°
I-16 19 O O O 510"
17 24 e 0 O 5x10™
I-18 27 O O @] 5x101
I-19 19 Q Q Q 5x10%
20 22 8] O & 2x10"
21 31 8] O O sx1olt
22 20 O O © 3x10*
-23 20 O O @ Ix1o*
ORI 4 O 0 X 3x10"
g_ g I-2 2 O O x 119 or more
§° 13 4 O O X 410"

Table 1-2.

chemical resistance,

The following is clear from the results shown in

present invention had excellent impact resistance,

surface appearance of molded

The mclded articles of Examples I-1 to 1-23 of the
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used a small er anpbunt of Conmponent (C) than the

i nventive range, had poor inpact resistance and
antistatic property. Conparative Exanple 11-3, which
used a | arger amount of Conponent (C ) than the

i nventive 15 range, had poor inpact resistance.
Exanples I11-1 to 111-18 _an@7Conpar ati ve Exanpl es
I[11-1 and 111-2 Al the conponents were mixed in
accordance with the formulations shown in Tables 3-1

aQ]Ejtﬁfm Dy Adensehel cz%lr'&oé%gw Meall, %;ﬂ&?c%‘ﬁ%rﬁ

edded using a € Scr

t enper{dire 23ekhbfed 3oh Pen@Bh i RePBidBles AhCang a2
resultant pellets were sufficiently dried and then

| B ei6d | PrveiDlcded adbkndelt terReatur 156ty o2286) in
to obtain test pieces for evaluation. 25 The test
pFeemrtcale g sistdnce Bl ake phpbstmpyssilstlafeel-21.
chem cal reS|stance surface appearance of _ nol ded

arti cl%®s thenthsk g CopPapattye %ﬁﬁﬂ@ﬁ&lﬁgltdWh“412
the gvaluatlog Qng%a aﬁgﬁ%IE gﬂ tgﬁdlgvint%ye

eva?ué?lon resu S are

f?%géa_é#%gallag%gkh££5uﬂ% gf @%Bh@%éﬁjfﬁthgﬁ Mﬁg E\

~yn€br§xi®@r@n@e0 12¥D) ;Qrﬁ} @u@a@toré}sgﬁndé favid ‘,éu%fé’/@(%
XWX X XWX XXX %X X
appearance of molded articles. Comparative Example I-2,
which used a smaller amount of Component (Cl) than the
inventive range, had poor impact resistance, surface
appearance of molded articles and antistatic property.
Comparative Example T-3, which used a larger amount of
Component (C1l) than the inventive range, had poor impact

resistance and surface appearance of molded articles.

Example I-24

Preduction of a three-layer sheet
Three—layer sheet (1)

A three-layer sheet was produced using each of the
compositions of Example I-19 as both surface layers {each
having a thickness of 100 um) and the Component (Bi) as
the middle layer (thickness of 800 pm}. The resultant

sheet was vacuum formed to produce a tray.
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Using the composition of Example I-22 and Component
{Bl), a three-layer sheet and a tray by vacuum forming
were produced in the same manner as described above.
Three-layer sheet (3)

Using the composition of Example I-22 and ABS
{composition consisting of Component (Al)/Component (A2)
= 40/60%), a three-layer sheet was produced with the
composition of Example I-22 as both surface layers {each
having a thickness of 100 pm) and the ABS as the middle
layer (thickness of B00 pm). A tray was produced by
vacuum forming in the same manner as described above.

Examples II-1 to II-15 and Comparative Examples II-1 to

II-3

All the components were mixed in accordance with the
formulations shown in Tables 2-1 and 2-2 by a Henschel
mixer. The mixture was then melt-kneaded using a double-
screw extruder (ecylinder temperature set to 200°C) to
obtain pellets. The resultant pellets were sufficiently
dried and then injection moclded (cylinder temperature set
to 200°) to obtain test pieces for evaluation.

The test pleces were used to evaluate impact
resistance, chemical resistance and antistatic property,
according to the evaluaticn methods as described above.

The evaluation results are shown in Table 2-1.
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~l dmax~ 3AU EA -wkEdma~ - 115 The following is clear
fromthe results shown in Tables 3-1 and 3-2. The
nol ded articles of Exanples II11-1 to I11-18 of the
present invention had excellent chem cal resistance
and 5 antistatic property, and the nolded articles of

Exanples I11- 1 to 111-17-alx=o -had excel | ent i npact
resi stance, and surface gloss of nolded articles.
Conparative Exanple 111-1, which used a small er anount

of Conpenent 16Aknkhas dhe,i nyent H{@ £ s WA in

| arger 10 anount of Conponent (B) than the inventive

r dageeshadl poat 2-2npact reS|stance and antistatic
property. Conparative Exanple 111-2, which used a

smal | eFhamulaedodr Conponerdt Ex@inples hB-1 he iTTvaBt bfethe
range, had poor, act resistance and antistatic
pPSFEFTY 13%@%&&?3%@@%%@% fired canbant staficahe
copponents_shown in Ta m xed by a Hensche

CARAnE S SRR AR i sr® RebRteY i me s
doubl e5$qn O%IEEU%F%“ nigg.@gmsr@eé W &r Sty Egch

220C) to obtain a pe ernnp IC resin

CQERASh! &N 1 AS 2BBSEEI BEL:ARMBHRNtE NR) PRLYSTHN eRfentive
content of Conponent (C2-3) was listed as B4 in Table

4 raggrceand a dentarnedojpot el prepacaor (BS paie et 0
t he Component (B). Next, the Conponent (B3) for
f éPﬁPﬂ‘@lY%efam@st hatiep¢ca1§/elrmpaaa¢d refléstareeropidist i ¢

n co€£03|t|on for forn1ngﬁan 25 antistatic |ayer

oﬁ‘“ RECF T ONPLEREThEck FHPASAOEVE Wex et Adrdr MhyeR
WeLECoeXtIUAGd AL LR t SRS N8 0T 210G s gl eby a 1

inventive range, had poor impact resistance and
antistatic property. Comparative Example II-3, which
used a larger amount of Component (Cl} than the inventive

range, had poor impact resistance.

Examples III-1 to ITI-18 and Comparative Examples ITI-1
and III-2 |

All the components were mixed in accordance with the
formulations shown in Tables 3-1 and 3-2 by a Henschel
mixer. The mixture was then melt-kneaded using a double-
screw extruder {c¢cylinder temperature set to 220°C) to
obtain pellets. The resultant pellets were sufficiently
dried and then injection molded (cylinder temperature set
to 220°C) to obtain test pieces for evaluation.

The test pieces were used to evaluate impact
resistance, chemical resistance, surface appearance of

molded articles, and antistatic property, according to



mmthick nultilayer sheet was obtai ned whose substrate
layer - 116 was 800 pmthick and antistatic |ayers
were each 100 pmthick. This nultilayer sheet was
eval uated for surface resistivity (antistatic
property), chem cal resistance and surface

appearance. 5 Further, the 1md t+i | ayer sheet was vacuum
formed to produce a tray. This tray was eval uated for
surface appearance. The results are shown in Table 4.
Exanpkes1da i fetNodd DI BSHI §hERS] NThe _
conpositions, sheets and trays were 10 produced in

t keasaseigranRenlas bie BEXedfl dnl YableexBeptaddhat-2.t he
speci fied amounts of the conponents shown in Table 4
were used. Surface resistivity and surface appearance
were evaluated. The results are shown in Table 4. q
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fromthe results shown in Table 4. Exanples TV-1 to

| V-14 of the present invention had |ow surface
resistivity, and excellent charge controlling 5

pr oper-ty—ghenj-calresi stance and surface appearance.
The |ef fyegEq on antijstatic property resulting from the
conpi ngt 2 gn wf{ Conponent (A ) and Conponent (C2-3)
are|cl e):’&;;fronp conpari son between Exanple I1V-1 and
Exanple-¥\V={14 | Thatl is, the amounts of Conponent (C)
10 gndg£CGdngonent, (¢2-3) in Exanple IV-1 are
respedts ¥€l{y226% and 1.19% neking a total of 27.19%
I n ¢entirast|, “the™ anmounts of Conponent () and
Compefent—C2=13)—Tn Exanple [V-14 are respectively
27. 19965 g 0%]| makiing a total of 27.19% Therefore,
in IN-[1 @dnd Exanple 1V-14, 15 even though the
t ot g nt lof the Conponent (Cl) and Conponent
(C2 h provide antistatic property is the "sane,
it egn that Exanple IV-1, which used

Cony a )l and|{Conponent (C2-3) together, had a
sur f st vity nore than 10 tinmes | ower and nore
20 { t antistatic property. Exanples V-1 to V-23
and .dtBvle Exanples V-1 to V-5 The conponents
wer ¢ I n jaccorjdance with the :
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formul ati ons shown in Tables 5-1 and 5-2 by a Hensche
m xer. The m xture was then nelt-kneaded using a
doubl e 25 screw extruder (cylinder tenperature set to
220C) to obtain pellets. The resultant pellets were
sufficiently dried and then injection nolded

(cylinder tenperature set--11519 to 210C) to obtain
test pieces for evaluation of surface appearance of
nol ded articles. A three | ayer sheet was produced by
coe r at a2 ) a
pn}tl%%ékgﬁggghgnpg éi polynégg:ﬁé%&#ks %P%QR 1n Tables
J-ayernqapoyve and beIOM/mh|ch was | am nated the reS|n
conposition in a 100 pmthickness, whereby a 1

mm t Thee ncdliedt avascDid aimaegtanphes sheet twaIIIeus $D the
formtest pieces for evaluation of charge controlling
PEeepet t yneard ichhe hizdat 2 eeblsttantenitel Usﬁ@ualwewovle
eval uatjon net hods, charge controllin

ahaft o bl < IRSIRST ANe 2B - Btrelded aphears e G a1 11
2L Sres e eyalual el ) Jaus et & L e D08 Y e

ned

gYoéﬁ y%ﬁmiﬂhii%ﬁtYﬁ?esv 15 11, V-21, and \L22 at a
preheating tenperature of 200C. The surface

r esicdnipdrky i Rearxifel € ormer , obhi bR d@y avamalak§oamount
nmeasured by the sane nmethod as the charge controlling

ofr 6pepoyergy alfatthen hie¢ hotvenftigeevahgat | ard reedulrgsrar e
shown in Tables 5-1 and 20 5-2. O0 0 0 OO OO O GO O
aggumb € @orapenEO(BD BB -hepdogentdve range, had poor

impact resistance and antistatic property. Comparative
Example III-2, which used a smaller amount of Component {C1)
than the inventive range, had poor impact resistance and
antistatic property.

Example IV-1

Specified amounts of the components shown in Table 4
were mixed by a Henschel mixer. The mixture was then melt-
kneaded using a double-screw extruder (cylinder temperature
set to 220°C) to cbtain a pelletized thermoplastic resin
composition. As described above, the polyethylene content of
Component ({(C2-3) was listed as B4 in Tabhle 4, since it
contained polyethylene corresponding te the Component (B).

Next, the Component (B3} for forming the substrate layer
and the thermoplastic resin composition for forming an
antistatic layer on the front and back faces of the substrate

layer were coextruded at a temperature of 210°C, whereby a 1

mm-thick muzltilayer sheet was obtained whose substrate layer




10

Vgdo00O0O0O0O0O0O0OO0O0OOOOOOOOOOOOO wuyv
d~0000000000O00O00O0OOCOOO0O0OOOOOO0 GuU
) -- ) WOO0OO0OO0O XXXFF YmMNOOOOOOOOODO
00000 XWNX%BXWBX%BXFXXXX N~nt~ M NNN
NNUNOLdL )O 2 ~nV. NNMNWMOO WWMO00 00
Ca ONNCONNNNNDNDN[pRYscV A" NN N ¢c G OOA
fl Ad d gqqf7rgCdaGgpp(] p'] NVo CCo
CdNN 0. KNNNNC?NNNNNNNNNNNNNNN
N 0 X&&&& & V V& GUUUJUQU c_.U
s ht) I SOh 870 TG U0 6 626 b o BN ROD PRk
Thi§'ﬁhfﬁiﬂngrNsﬁkgkbﬁiirgdﬂlN%tEH"foffsJYface resistivity

{(antistatic property), chemical resistance and surface
appearance.

Further, the multilayer sheet was vacuum formed to
produce a tray. This tray was evaluated for surface
appearance. The results are shown in Table 4.

Examples IV-2 to IV-14

Thermoplastic resin compositions, sheets and trays were
produced in the same manner as in Example IV-1, except that
the specified amounts of the components shown in Table 4 were
used, surface resistivity and surface appearance were

evaluated. The results are shown in Table 4.
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The following is clear from the results shown in
Table 4.

Examples IV-1 to IV-14 of the present invention had
low surface resistivity, and excellent charge contrelling
property, chemical resistance and surface appearance.

The effects on antistatic property resulting from
the combination of Component {Cl) and Component {C2-3)
are clear from comparison between Example IV-1 and
Example IV-14. That is, the amounts of Component (C1)
and Component (C2=-3} in Example IV-1 are respectively 263
and 1.19%, making a total of 27.19%. In contrast, the
amounts of Component (Cl) and Ccomponent (C2-3}) in Example
IV-14 are respectively 27.19% and 0%, making a total of
27.19%. Therefore, in Example IV-1 and Example IV-14,
even though the total content of the Component (Cl} and
Component (C2-3) which provide antistatic property is the
same, it can be seen that Example IV-1, which used
Component (Cl) and Component {CZ-3) together, had a
surface resistivity more than 10 times lower and mere
excellent antistatic property.

Examples V-1 to V-2Z3 and Comparative Examples V-1 to V-5

The components were mixed in accordance with the
formulations shown in Tables 5-1 and 5-2 by a Henschel
mixer. The mixture was then melt-kneaded using a double-
screw extruder (cylinder temperature set to 220°%C) to
obtain pellets. The resultant pellets were sufficiently

dried and then injection molded (cylinder temperature set
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V-1 to V-4 and Conparative Exanples V-1 to V-3 relate
to the second thernoplastic resin conposition which
conpri ses Conponents (B), (C) and (C2-2) of the
present invention as essential conponents. Exanples
V-5 5 to V-B and Conpar ati yggExanples V-4 and V-5
relate to the third thernnp?astic resin composition
whi ch conprises conponents (B), (d), (C2-2) and (D
of the present invention as essential conponents

BAarRPEs! Ve 0 2YN28eST PR §oFngYRipEion of suiface

HHERERES (R R P oT0) and (D) of the

preseft ¢ AVveNtdsRR 35:66SRM iRlok@BRORENESexttiRion
followwng is clear fromthe results shown in Tables

SttkrpRttabn2e Jhexamwbded @i ticlses ph-Examplasal- bt Bhe
V-23 of the 15 present invention had excellent charge
dortyinglrl i(Rg) Peogdrt yorehdayenlaads sndnbelandviahf deée
appearance of nolded articles. Conparative Exanple

\Aaznlnﬁﬁﬁéhtuge@e%m Sogeesakbomtin 6f 18nHBnER CKI®)SSrhan
ébere gﬁgt%ve Iéﬁ#é% %@%tawggm%ﬂéﬁi %p fgﬂéﬂget was

€ i nventive range,

QHﬁTQ% @QE&TE%éﬁ'Bidﬁé%p%Bkyeéﬁﬁhé%ﬂaha%% éﬁ@ﬁ@éaﬂce of
nol ded articles. Conparative Exanple V-2, which used

controlling property and chemical resistance.

Using the above evaluation methods, charge
controlling property, chemical resistance and surface
appearance of molded articles were evaluated.

Trays were further molded by vacuum forming the
sheets obtained in Examples V-1, V-4, V-5, V-7 to V-8, V-
11, v-21, and V-22 at a preheating temperature of 200°C.
The surface resistivity near the corner of the tray was
also measured by the same method as the charge
controlling property evaluation method.

The evaluation results are shown in Tables 5-1 and




- 120

a smal |l er

range,

anmount of

and a | arger

25 inventive range,

Conmponent (B) than the inventive
anount of Conponent (C) than the
had poor chem cal

resi stance and

surface appearance of nolded articles. Conparative
Exanple V-3 i sed a sma|ler anmount of ponent
(C212) Jghanithel -l 423 jinventiye| rangg, (hgd fpqor
chaj g 9|d 118 PaNeIdYe o [RIBRI & 6 18188 816
whi ¢h A | ar ger] ampumt | of | Conponent| (|C3- 4 han
theji iye age. |had|poo chefifcdl |rdsi|stlaricd ang
surfa e |off nol dedi 5| aftic|l ds.] dorparatijve
Exanmp Eﬁﬁsgd a I@ 3601 UE)t ctg ?rn
(D) |thg t\?ﬁg@19 0 gkmgglgs5
r esi sg ur flage |appear apce pf| nol|dgd | gr i ¢l e¢s.
Exanp VIT-A5Tand | Cpnpaf af 1[veg BXgnql € 1T
10 vwerte jmi xed|i h hcicor dancg wi tih |t he
f or i ShiGWR [PnOTaP ¢ 62 By | §4REP |Ri|¥eP.|OTHe
m Xx4g mel t|- kneaded bs| ng |a |[dqulgl g- 4criew
ext 12 rtenperature setto 220Gt g gbtfaimn
pel (@ | tlant |pel hets| were [suffli gi gntjl y drifeg
15 an Eilanznelded L cy| i nder| tlenpgr.gt.yed=get
to {2 il t|é3€ |pleces for | npdct| rlegi $€dnge
evalu eg- llayet s$heet has [prloduced Qy
coext peratur ¢ of [ 2200 t[h [an g0
gm { hj c¥c shee tthe [20 pol ypef | )} flor{ tjhg gorje
| ayer E:] Bl [evEvhiE e yass [ R (Be |22 |3 |D
t het nEgE R || & @SN 5danpos] & (B || 2lZ100 & (BhEgElass,
wher ebye&@| 1t n i gk |sheet |was| opt @iingd.| Thils | sheet
was [.cut t o) edt ipile¢ces fof bvialludtilon af
@%Ill'mwmmmw e foo |og Jos Jeo foy oo |eo d Jw s | ea
= & L e I e B T A I Ao B o AN I S B R B R I R B e
g
2
E[:I..INNN—mmmmmm—tﬂvvvaﬂm
SE AN alalalaja|lalaala|laaiala
&
Q’Eﬁﬁﬂﬂﬁﬁ_.A_.._'gg__.___.__.___§
T =
5uT‘T‘.‘TT'?T'T'T'TT*.“‘.“?TTT'TT'TT’T'T
R R S N L R R N S Ll R L G Lol Bl DR Ll DR ol bl Bl B Bl B IS
SI*ICIT|S|D 1B |8|C |0 |DB|0|C|8|80|3|CB|8|8|8|8|0
AR R E Y Y Rl M EY R R EY Y ET R R EY Y I I A
& 2
E % o Rl R R R R R R R R R R Rl R e D
AP B R B B E E E B E EE E R E I E R
S S EL A B A A R BRI R B R EIEY Bl EY e I R R
:
Sl
Eﬂmﬂﬂmmﬁﬂﬁrﬁﬂﬂﬂﬂmﬂﬂtﬁﬁﬂﬂ—'—tﬁ
[3Emmmmmmmmmmmmmmmmmmmmmmm
g ﬁ U I B BT A T I BN it st Sty st s sG] St Sl S]] Skl mweet RS VS| SNt
= | &
b 5 AP I Sy IR PRPY ISP PR IR B
i 3 1 I IR K R I I = ) o e w2y i b i e o ek o
(U]
@ ~lalolzrle el =2 [z(g o222 =280 (s
o Lo Bl Ll Bl ol Pl el Rl ol P Pl o P P P S P P o P o) P
S odoexy




- 121 -

charge controlling property, sustainability of charge
25 controlling property, and chem cal resistance. The
results for each of the evaluations are shown in Table
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~wiidh lconpribet compbnedts YB),/ (Cl) - dnd @2-2) of the
present invention as essential components. Examples V-5
to V-8 and Comparvative Examples V-4 and V-5 relate to the
third thermoplastic resin composition which comprises
components (B}, (Cl), (C2-2} and (D) of the present
invention as essential components. Examples V-9 to V-Z3
relate to the first thermoplastic resin composition which
comprises Compenents (A),-(B}, {Cl), {C2-2}) and (D) of
the present invention as essential components.

The following is clear from the results shown in
Tables 5~1 and 5-2.

The molded articles of Examples V-1 to V-23 of the
present invention had excellent charge controlling
property, chemical resistance and surface appearance of
molded articles.

Comparative Example V-1, which used a larger amount
of Component (B} than the inventive range, and a smaller
amount of Compenent (Cl) than the inventive range, had
poor charge contrelling preperty and surface appearance
of molded articles. Comparative Example V-2, which used
a smaller amount of Component (B} than the inventive
range, and a larger amount of Component (Cl} than the
inventive range, had poor chemical resistance and surface
appearance of molded articles. Comparative Example V-3,

which used a smaller amount of Component (C2-2) than the
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N N a~dwox~ 8.'- FG - 125 The followng is clear from
the results shown in Table 6. The nol ded articles of
Exanples VI-1 to VI-15 had excellent charge
controlling property, sustainability of 5 charge
controlling property, chem cal resistance and inpact
resi stance. The nol ded artiigkes of Exanples VI-1 to
VI - 14 had especially excellent charge controlling
property On the other hand, Cbnparative Exanpl e V-1

whi £ 10, 1580 08 | ALIET. ATRHAL . Of c ARy Anenl F % oih@n

t he |nvent|ve fange, had poofr chen1ca nce and
| OPRss r{tEVeSERBRBle VNQUSHREALUARPL] GABLLL TYndher of

t hernopl astic resin conposition according to the 15
pEesprerntnU€atLonthan noree iexertientrarkgn pedopoart in
i npact resistance, chem cal resistance, surface
apherkaic Fegi shphae gt tﬁuélfé§ea4‘1@[3%ﬁ”ﬂf’if§teat3ﬁ chprdpérty
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lgure 1 is a schematic cross-sectional view
| htwustTeat.i ng a nol ded article having a two- Iayer
structure as a nmultilayer nolded article of the
pExzmmtes VivéntpoWl -HnhdntPeomparative Example VI-1

The components were mixed in accordance with the

formulations shown in Table 6 by a Henschel mixer. The
mixture was then melt-kneaded using a double-screw
extruder (cylinder temperature set to Z20° )} to obtain
pellets. The resultant pellets were sufficiently dried
and then injection molded (cylinder temperature set to
210°C) to gbtain test pieces for impact resistance
evaluation.

A three-layer sheet was produced by coextrusion
(temperature of 220°C) with an 800 pm~thick sheet of the
polymer (Al} for the core layer above and below Which was
laminated the thermoplastic resin composition in a 100 pm
thickness, whereby a 1 mm-thick sheet was cobtained. This
sheet was cut to form test pieces for evaluation of
charge controlling property, sustainability of charge
controlling property, and chemical resistance. The

—

results for each of the evaluations are shown in Table 6.
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Figure 2 is a schematic cross-sectional
illustrating a nolded article having a three-| ayer
structure as a nultilayer

present
Two- | ayer

(D) .. (]
o -2 5 ° °SE
c < <TCZ s8c ©38
n 0N Oy C - C O N
O - OO (V)] L C c C o .
© e N N - 5 5 (] m —~
ICtSSV,nmsemo O..C N . .
m — 0 e umﬁmgd mﬂmﬂu A BAVAP SEHIRI] A SPISUT SAT[EA S [ITA WS Wil § 58 sired Furpeo] NP 910UIP (P70} WWAUKIIOD Jo SIRIG 21 SPISIC S2RTRL AYT I
=y @O o = = Lo o
V) O Clu—o~ X — Ol— O C T OO ) drexs
| @© OO Q> - CVnyawpll\g
O_ > @ o (o T3 c- - D1 |1+ of P@ | oy | TI0 | T | |1V L | IV T11A | AR
OO _-Awn Mc_|—_0 C . -sduioyy
[( v Il @ ent fant i) Q.> 010 bW ont nv
T S R5 BE s on ot & 3R P g-] - | O o | oe | va | st fTd ] or | a@ |t oy | L | v st
OB | ® 2wy |c AE o bt [zd| @1 |z | 0 [ ya [ o1 tzio| 9t [ 1 [Ty ] L TEV ] pTIA
FOR CIEes s B St o [ized] @1 (o] o [ va ] osr o] e Jag uufov] o v ] EriA
HUYR [P a0 <[C<nxz-Cp @1 [0 @1 Jzro] o v | 5t [ zio | e [ 1E [ fev | L 0w |T-lA
L WTolcCo oo Ele Bt b - 101 [+ st [ wa | 91 Jeio] T | 19 |01 v | L | IV | ITIA
Nz = O~ 15~ Ol_ O OF 1 |1zz0] W | ivzd | 0f P | ol [zl o J1dfnfev] o [vioral
ML S O QT ©/C Gxe . D »° - J@To 110 0f ta | oz [0 e [ ta[ufevl L ]1v] 1A Z
Tg TR sl &y clo odE D o - U1 T 1rTo | of va | o {eiol v jrglufev| L [1v] g1a | 32
= —~ = am.hmo_x.hl = .- C- = s L1z | o¢ ¥ 91 | 1o | 9t e njv| L v ald @
B8 cl < . |o J®E.L o - @1 [z ot Tyal ot Tzio| oc Jug [ i [ev | ¢ [ 1v | 914
82l . ° =t S - et [rzo| o fzal g Jro[ e @[ ofev] £ [iv] sia
= C O.— S = Cf— .o PxE D .- - o1 | 1rvzo | ot £a 91 | T1D | 9¢ || 1|y | L | 1v | A
® c B Wm g . m,\ﬁ&xmmlw.m v ~ [OD1 [0 | o0f | ¥a [ o1 [0 | 9 [ 18 | U [2v | L [V ] FIA
s B5R 50 =0 S B - Lot 2] oc | va | 91 |z10 | 9t [eg j U fov | L |1V ZIA
L E OO Nl Offi~_ | O - (001 [ 10| ot v@ | 91 [0 ot [l wled ] L v ] -IA
+ ﬂ anmn_| O R | 4 I D il 1 & Jp—
ST ol i
Amm m%mm o et P @ed | puni | swed | puiy | seg | pupt | sued | pury | sieq | pur sl puny | sy [ pury
0 (e) D ¢ Q.
N — > C C O Hy@) wsusdwo) | {F-zo) swuedwap| () weuedwo [17) wauddwoy(g) 1ustsduwioy () wauaduwon
< W e OO U | = -.—O_a.m_n.—ﬁ._u_cnm
QO N Q ——— .
B-555 52585080k G2 sTqe
— (&)

- 2T -




10

15

20

25

20 claim 1, further conprising at | east one conponent
sel ected fromthe group consisting of the follow ng
Component (C2-1), Conponent (C2-2), Conponent (C2-3)
and Component (C2-4) in an anmount of 0.001 to 60
parts by mass per 100 parts by mass of the total of
Conponent (A 25 and conppg%@t_(B), wher ei n: Conponent
(C2-1): a polyetherpol yam de and/ or
pol yet her pol yest er; 128 Conmponent (C2 2): a nonionic
antlstatlc a ent ; nponent (C2-3): a boron conpound;
and 'f’“"(r@ 15) Clﬁalrl ?ﬁ‘?fﬁlrﬁrsealrtesuété shpgn in
g@ﬁg astlc resin conmposition according to claima1l,
fu er ‘conprising at |east one conponent sel ected
from tipe QEOMR: CANSI kNG £ Ofxie JOraw pg vEorpanent
(D), Conponent (E), Conponent (F) and Conponent (G in
asxeeDEt ehalgkocOO-qarihg byopassy pefust@Rnpat i sty 10F
by mass of the total of Conponent (A) and Conponent
( Byargamemairnll ConpomesrtiyD) chanitehstedseapokyard
sel ected from the oup consisting of a bl ock
cyw@/ﬁréieseataylceco??bﬁ Bphged PAiphes BF oBkameley VI-1
consisting of an 15 omatic vinyl co und and
BTy BaoeRbrat ) By ) BB Goaf T LR
cgg% d di ene conpound, and a hydrogenated product
thereof ; Conponent (E): a graft polyner
r esul N@nkr GMRe GR)RQ| YBRPA ZaE 1 N Fdfam@le @V ONRtIG ch
vi nyl conpound, or an 20 aromatic vinyl conpound and
ans¢dier largyk mnmmﬁenﬁtﬁpm@@n&ntzaﬁhetﬂuﬁhthbelnventlve

aronmatic vinyl conpound in a
range, had poor chemical resistance and impact resistance.

INDUSTRIAL APPLICABILITY

The thermoplastic resin composition according to the
present invention is more excellent than prior art in
impact resistance, chemical resistance, surface
appearance of molded articles and antistatic property or
charge controlling property, and can be used as various
parts in fields requiring high performance, such as the
fields of vehicles, electrics or electronics, office

automation or home appliances, and sanitary care.

BRIEF DESCRIPTION QOF THE DRAWINGS

Figure 1 is a schematic cross-secticnal view
illustrating a molded article having a two-layer
structure as a multilayer molded article of the present

invention; and
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presence of the Conponent (D); Conponent (F) : an
aromati ¢ pol ycarbonate bl ock copolyner conprising a
pol ymer block (f-1) consisting of 25 the Conponent
(D), and an aromatic carbonate polymer block (f-2);
and - 129 Conmponent (G : a | ow nol ecul ar wei ght

pol yolefin nodified with gpgunsaturated acid and/ or
unsaturated acid anhydride. 5 4. The thernoplastic
resin conposition according to claim2, further
conprising at, Least_gne conmpaonent _sel.ected fromthe
or oup TSSHECati g DI TREF AT Shi i S Corhsgrent 1 ¢E) |
CompepeR iy o fBIRODEN: (T ARYiLOMPANEY—16GL, I N an
anmount of 17to 20 parts by nass per 100 parts 10 by
messu@futded at aliefiLanmenaabd( At adrtk GHRORERre6BLT:
wherei n: Conponent (D): at |east one pol yner sel ected
f Lomentimn.gr oup consi sting of a bl ock copol yner (D a)
conprising a polynmer block (d-1) mainly consisting of
aHgE@R%F%%ﬂEﬁ@'§ ¥PLEonpound and a pol ymer bl ock

(d-2 i nl consi,sting of a conjugated diene
cgrrp %%ayﬁédmﬁggﬁ‘%d?%tg]&%ﬁ ed product (D-b) thereof;
Conpo tﬁéﬁk:1§59£aft pol ymer resulting from

(co) pol'yneri zafion of an aromatic vinyl compound, or
anz, 20> arQuahize : ViRl s GAnrouRgeand anot her vinyl
nononer copol ynerizable with the aromatic vinyl
CRapDune:-lnyar poesdencertdfcltthe Conponent (D);
Component (F): an aromatic pol ycarbonate bl ock

copol ynmer conprising a polynmer block (f-1) consisting
of
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25 the Conmponent (D), and an aromatic carbonate

pol ymer block (f-2); and - 130 Conponent (Q: a |l ow
nol ecul ar wei ght polyolefin nodified with an
unsaturated acid and/ or unsaturated acid anhydride. 5
5. The thernoplastic resin conposition according to
any one of clains 1 to 4, l%grrprisi ng 5 to 95% by nass
of Conmponent (A) and 95 t0°5% by mass of Conponent
(B) (with the total of Conmponent (A) and Conponent
(B) being 100% by mass). 10 6. A thernoplastic resin
conposi tion conpri sing 70- i M9 79, by mass of the

foll ow Co nent (B).and 30 tao 3% by nmmss_of _the
(311 o HEBBEREe Fab R Rele R b e B Bl st
(Bhoansl, GRTROBENERL Q&ll%'iﬂ% E0RRB N 1TBES) analBsapd ox
further conprising 0.01 to I0 parts by mass of the

f i | v NG CORBORSNL oy ey LompeheRf0 (AT tuwsl thy thBS800h1 of
the total of Conponent (B) and Conmponent (C),
whempenentCdapoardt Cé)oneany dBef bainesit 2@ Gespdnennd
(A): a block copolynmer conprising an ol efin polyner

bl ock fuethey aereprisiydr phi Fo clYbiBARES bhl Bagrs (of -H)
P WP AMRETP At 1 i FEpOL: PRERS JBIASS, G 36°to
cOERLY P SEafhoblE, A EangRImeelly (e 20,
by - E3kponent (A): a2 styrene resin resulting from
(co)pelymerization of an aromati¢ vinyl compound, or an
aromatic vinyl compound and another vinyl monomer
copolymerizable with the aromatic vinyl compound in a
presence or absence of a rubber-like polymer;
Component (B): an olefin resin; and
Component (Cl): a block copolymer comprising an
olefin polymer block (cl-1} and a hydrophilic polymer

block {cl-2}.

2. The thermoplastic resin composition according to
claim 1, further comprising at least one component
selected from the group consisting of the following
Camponent (C2-1), Component (C2-2), Component (C2-3} and
Component (C2-4} in an amount of 0.001 to 60 parts by
mass per 100 parts by mass of the total of Component (A)
and Component {B), wherein:

Component (C2-1): a polyetherpelyamide and/or

polyetherpolyester;
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mass of the follow ng Conponent (D) (with the total of
Conponent (B), Conponent (O ) and Conponent (D) being
100% by mass), and further conprising 0.01 to 10 parts
by mass of the 5 follow ng Conponent (C2-2) per 100
parts by mass of the total of Conponent (B)
Conponent (C) and Conponentg(D), wherein: Conponent
(B): an olefin resin; Conponent (Cl): a block
copol ynmer conprising an 10 ol efin polyner block
(C|'1hoﬁﬁg?%S@YﬁHéﬂ%2'|gcn88i é Ayf%%gtgﬁ % =
Conponen ast one o yner selected from
the grempogomsi qid-3g :0h %%@%M&nﬁﬁdwa)
conprising a polynmer block (d-1) mainly consisting of
an 15Campom¢nic M2yl :canpbuinthmarsthia .pol ynmer bl ock
(d-2) mainly consisting of a conjugated diene
conmpound, and a hydrogenated product (D-b) thereof;
agd Cb onent &§§§ a nonionic antistatic agent. 20
itd or EEFHD COMRRTHGLOR QEEBF%% %

J:f‘él'H il °furtﬁ1gg[t3&¥rgoﬁghe§ fgat least, paten

conponerit grotp- consiStPRY BF the

f o1 QWielg fr&qnpl‘?@et_ﬂ_to C%oi‘i);ms@ﬂ?o@]_er{the( %l&bw.@ﬂg
Component (C2-9) 1n an anount 0.001 to 60 parts by

nesspPehtlQ0) pacdigpatienty (ARSSCOMps&RONENt a(B) Component
wher ei n: Conponent (C2-1): a pol yetherpol yan de and/ or

pttlyetrhenpehyast erf 1 18220Tqreporemy 0€2s3per alMbirarts
Cﬁ??ﬁﬂﬁ?of Ege gﬁﬂ?ﬁ?ﬁ?%e&%ﬁn?&t (AJIQQQ %g%;gLént (B);

wherein:

Component (D}: at least one polymer selected from
the group consisting of a block copolymer (D-a)
comprising a polymer block (d-1) mainly consisting of an
aromatic vinyl compound and a polymer block (d-2) mainly
consisting of a conjugated diene compound, and a
hydrogenated product {D-b) thereof:;

Component (E): a graft polymer resulting from
(co)polymerization of an aromatic vinyl compound, or an
arcomatic vinyl compound and another vinyl monomer
copolymerizable with the aromatic vinyl compound in a
presence of the Component {D);

Component (F): an aromatic polycarbonate hlock
copolymer comprising a polymer block (f-1) consisting of
the Component (D), and an aromatic carbonate polymer

block (f£-2}; and
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9. Anolded article forned of the thernoplastic resin
5 conposition according to any one of clains 1 to 8.
10. The nol ded article according to claim9 which is a
sheet or a film 10 11. A nmultilayer nolded article
conprising a substrate to which a sheet or film
formed of the thernnplasgig resin conposition
according to any one of clainms 1 to 8 is |amnated
onto at |east one surface of the substrate. 15 12. The
mul til ayer nolded article according to clai

11, .
wher eFRTMPARERY b rafe 1PY BoLtER oMol P‘Bﬂﬁ%]oe%f“ an

%Lg ifkéae%&gh an unsaturated acid and/or unsaturated acid

anhydride.

4. The thermoplastic resin composition according to
claim 2, further comprising at least one component
selected from the group consisting of the following
Component (D), Compeonent (E), Component (F}) and Component
{G) in an amount of 1 to 20 parts by mass per 100 parts
by mass of the tetal of Camponent (A} and Component (B),
wherein:

Component {D): at least one polymer selected from
the group consisting of a block copolymer (D-a)
comprising a polymer block (d-1) mainly consisting of an
arcmatic vinyl compound and a polymer block (d-2) mainly
consisting of a conjugated diene compound, and a
hydrogenated product {D~b) thereof;

Compornent. (E}): a graft polymer resulting from
(co)polymerization of an aromatic vinyl compound, or an
aromatic vinyl compound and another vinyl monomer
copolymerizable with the aromatic vinyl compound in a
presence of the Component (D);

Component (F}: an aromatic polycarbonate block
cepolymer comprising a polymer block (f£-1) consisting of
the Component (D), and an aromatic carbonate polymer

block (f=2); and
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Component (G): a low molecular weight polyolefin
modified with an unsaturated acid and/or unsaturated acid

anhydride.

5. The thermoplastic resin composition accerding to any
one of claims 1 to 4, comprising 5 to 95% by mass of
Component (A) and 95 to 5% by mass of Component (B) (with
the total of Component (A) and Component (B) being 100%

by mass]}.

6. A thermoplastic resin composition comprising 70 io
97% by mass of the following Component (B) and 30 to 3%
by mass of the following Component {(Cl}) {with the total
of Component (B} and Component {(Cl) being 100% by mass),
and

further comprising 0.01 to 10 parts by mass of the
following Component (C2-2) per 100 parts by mass of the
total of Component (B} and Component (Cl}, wherein:

Component (B): an olefin resin;

Component: (Cl): a block copelymer comprising an
olefin pelymer block (cl-1) and a hydrophilic polymer
block {cl-2); and

Component (C2~2): a nenionic antistatic agent.

7. A thermoplastic resin caomposition comprising 30 to
96% by mass of the following Component (B}, 3 teo 30% by

mass of the following Component (1), and 1 to 40% by
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mass of the following Component (D) (with the total of
Component (B}, Component (Cl) and Component (D) being
100% by mass), and

further comprising 0.01 to 10 parts by mass of the
following Cemponent (C2-2) per 100 parts by mass of the
total of Component (B), Component {(Cl} and Component (D)},
wherein:

Component (B): an olefin resin;

Component (Cl): a block copolymer comprising an
olefin polymer block (cl-1) and a hydrophilic polymer
block {(cl1-2);

Component (D): at least one of polymer selected from
the group consisting of a block copolymer (D-a)
comprising a polymer block (d-1) mainly consisting of an
aromatic vinyl compound and a polymer block (d-2} mainly
consisting of a conjugated diene compound, and a
hydrogenated product (D-b) thereof; and

Component (C2-2): a nonionic antistatic agent.

8. The thermoplastic resin composition according to
claim & or 7, further comprising at least one component
selected from the group consisting of the following
Component (C2-1), Component (C2-~3} and Cemponent {C2-4)
in an amount of 0.001 to 60 parts by mass per 100 parts
by mass of Component (B), wherein:

Component (CZ-1}: a polyetherpolyamide and/or

polyetherpolyester;
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Component (CZ-3}: a boron compound; and

Component (C2-4): a lithium salt.

9. A molded article formed of the thermoplastic resin

composition according to any cone of claims 1 to 8.

10. The molded article according to c¢laim 9 which is a

sheet or a f£ilm.

11. A multilayer molded article comprising a substrate
to which a sheet or film formed of the thermoplastic
resin composition according to any one of claims 1 to 8

is laminated onto at least one surface of the substrate.

12. The multilayer molded article according to claim 11,
wherein the substrate is a sheet or film formed of an

olefin resin.



