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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 having excel |l ent inpact resistance,

chem cal resistance, surfaeelappearance of nol ded
articles and antistatic property or charge controlling
10 property, and also relates to a nolded article nmade
from such a thernopl asbrgckestipnconposition. 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

moT HEHOXEAPET @ SRE Bt CaMEOE RTEONVANS! YIOLOEH ART IGHe
fields of electrics/electronics, office

aut omat i on/ househol d el ectric appliance, autonobiles,

sapbdiAtrican ppghthe ike. However, depending on
aggircarronsr—é%enical resi stance 20 may not be
suf fi cirgdtpranGict RUShPESE de3 aReBC8H f0ine hhekic

i nprovenent in chem cal resistance. On the ofher hand,
ol sfdim eempasisimh hasingobyps Dpdtenapace exseddLiie,i n
chem cal resistance, heat resistance, flowability and
t hehdnilkel Teekstagian,| snkface @pesirpnerecfasdlid ol efin
resins_are also widely used in the fields of

el VLGRS AP @A drmtEd i coPF PR L Ya Po FREF B/ PRAUTEHI LAY
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Styrene resins such as ABS resins are excellent in
impact resistance, moldability 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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and sink marks easily occur in the nolded article. In
addition, olefin resins are also problematic in that 5
physi cal properties, dinmension and the like easily
change after nolding. It could be considered to bl end
an ASS 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 material when_they are sinply
P fi g pba et s orYer chbgetd e 30
o resi I | ene:.resin :
DY ERS o] £ th Ui aBp | YR o PO 2R razging

cop@d Wikl hbREreadiuly oScti! BNttRS Mb0dedanptes1d N 1h
which an ASS resin, ASresin or the like is mxed with
pohgduirtdpyl, engéef Ratwerti nBoeusents® psupdesbsithit tchat

pol yolefin resin and a polystyrene resin be bl ended

t oRfatH&e lwprarer tirf o féAanaies iandendebliikai enel bl cdlange
copolynmer, but is silent as to exanples in which an
A FedARNIAS resin or the like is nixed with a

pol yol ¢ igoufc?%en:co QESQE?WougﬁgéFg?ﬁ%%essi% with a

conposi ti on ~consisting of a p inresin, a ow

Ob SOy IBhGNEor RAY $LYPEEE A el Yh§NEn b AdiRRR
bl'ock copol yner, but does not disclose any exanpl e of

a mtendmsi.t HARvABS 2her€sd MatABiaksi rorpddre in ke.

Pat ent Docunent 4 suggests that an epoxy-nodified
potgmmecEphéhey anthd tdiugr previdsioan viesdi Prattie tiateriall
unsat urated carboxylic acid or anhydride be used as

cotheRt itheVi 2FRgE Syt felpakeerdabcuhetrns Rargedts 1

trgﬁggests that a polystyrene resin and a polypropylene
resin be blended in the presence of a styrene-butadiene
block copolymer rubber, but is silent as to examples in
which an ABS 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 a polyolefin
resin. Patent Document 3 suggests a c¢omposition
consisting of a polyolefin resin, a low molecular weight
polystyrene and a styrene-butadiene block copolymexr, 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



a polypropylene resin nodified with an epoxy group and
a styrene-butadi ene-styrene bl ock copol yner nodified
with 5 an unsaturated carboxylic acid or anhydride

t hereof be used. However, they are insufficient in

i mpact resistance and surfage_appearance of nol ded
articles. Furthernore, the nolded articles are easy
to be electrostatically charged, and thus difficult

to use in 1Q applications. where el ectrostati c danage

| SubSTeb ey PREPAACrELY Fh A GR, ba Yrenes

re - ns esi
poroiPai 1900 BUCRY. Tp Ay, BELhRt 13! ARagL Thar
el gcid Rirablytahé Yr&diar gedsrand wius dnh@podlegldup and a
difficult to use in articles susceptible to ge d%naged
bystwteata-buehéténie-edttprenkobl bt t @iped vimegUimddd Fysd atith
di spl ay devices, plasnma displays, peripheral parts of
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t he i ke that anﬁﬁysed or handl ed in, clean roons and

t he5%9 ke Ro%eY Hor ¢ BEF pHRBMFLGLRPF oV P nR3ch
d ks, Pat t t s .t,hat .
PYERA-a Tl RS TR B SR A Bt

po yanléb el astoner 1s

SUBLY 13583 rABSt £ € Shdhd Rt rkE 1 8s ﬂe?@la%?attbcbian t hat
antistatic property was not sufficiently expressed.

Si @id@rdostaPatent y Dacurgeat sadd 2huard £l canggestuse in
conposi tions which conprise rubber- reinforced styrene
r espisi.cardopel yaen ¢l e lelcisbeter sc dafmwmgiehérs, cRasedtby the
Docunents 6 and 7 suggest that specific 4 antistatic
ag®iitis&Se bl ended with polyolefin resins, but they

are pr?Q'SQE%&%%H,”SEQ%EnS”§é§¥§§ié%cRrSEe£E¥ Léﬁfﬁg and
clefin resins such as 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 like.

For the purpose of improving such drawbacks, Patent

Document 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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sustained or insufficient. As a nmethod for sustaining
antistatic property, Patent Docunents B and 12 suggest
5 that a bl ock copol yner conprising a polyol efin block
and a hydrophilic polynmer block such as pol yet her be
blended wth polyolefin resains, but they are
problematic in that antistatic property is not
sufficiently expressed. Patent Docunent 1: Japanese

Pat ent i nt
potie 37 SapuRE rtpa ERROr M et R AL r I b
S56n3833% B%sn&mmwrmnthé’»t JANaRGsecPBEERL ripi idr QRN
(Kokai) No. 556-104978 15 Patent Docunent 4: "Japanese
Pasestta ingidd o Op s iilcdient . N(vs HOthe tHdd SfbPateitiining
Docunent 5: Japanese Patent Laid-Open (Kokai) No.

HOZR igaes3 cParepe riDoc Fat ARt cRoQusates8 Padeld suggest
Lai d- Open _(Kokai) 20 No. HO4-258647 Pat ent Docunent

7 @%pénéé@cba?@ﬂlmrdcaﬁeﬁlim& Polmlemwlm?sd

o s BRSATEDLo i B RIESE ERE LARRED LA
ot ok o B o, Pt
Pairetits thee unphépddty Japasessufbiarhtial dxfPedsed.

Patent Document 1: Japanese Patent Publication

(Kokoku) No. $52-17055

Patent Document 2: Japanese Patent Laid-Open (Kokai)

No. S56-38338

Patent Document 3: Japanese Patent lLaid-Open (Kokai)
No. S56-104978

Patent Document 4: Japanese Patent Laid-Open (Kokai)
No. HO01-174550

Patent Document 5: Japanese Patent Laid-Open (Kokai)
No. H04-266953

Patent Document 6: Japanese Patent Laid-Open (Kokai)
No. H04-258647

Patent Document 7: Japanese Patent Laid-Open (Kokai)
No. 2000-313875

Patent Document 8: Japanese Patent Laid-Open (Kokai)
No. 2001-278985

Patent Document 9: Japanese Patent Laid-Open (Kokai)

No. S60-23435
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(Kokai) No. HO02-292353 5 Patent Docunent 12: Japanese
Pat ent Lai d-Open (Kokai) No. 2002-284880 DI SCLOSURE
OF THE | NVENTI ON PROBLEMS THAT IS TO BE SOLVED BY THE
I NVENTION 10 It is an object of the present invention
to provide a thernoplastic gesin conposition having
excel l ent inpact resistance, chem cal resistance,
surface appearance of nolded articles and antistatic
proper or arge_.contrplling. p erty, .and a nol ded
articl Egﬁ%%%c% She g@ t‘ﬁa & Q%Fa%%?%n? e a}lﬁ:{l%pen
copmasiili a8, ndEANISEHAT SOLVE THE PROBLEMS As a
result of extensive studies to achieve the above

obj ect patéite WRELAt 1DVeniehssbavecait ivgd-abehhe 20
present invention by way of the finding that a nol ded
ar tiadag )eNoel H@ht292358npact resi stance, chemi cal

resi stance, surface aggearance of nol ded articles and

ant i st 8EFenpri¥fsareptchh’ bEEPIBEaRnBEEBYE haddr@Panbl ock
CORpol r.co [,Si ol efin polymer block and a 25
hyggg%ﬁﬁlN8‘E€¢@%ﬁﬂﬁ§?§ck with a thernoplastic resin
conmposition conprising a styrene resin and/or olefin
resin. In addition, the present inventors have arrived
G pricTioBerRI €8 eME iTAveRtie by way of the finding that
the properties such as inmpact resistance, antistatic
PrERUEIEYS AKAT t1e 710 BE SQIVER BYnTHBYVENVENTIaN t her

m xing _a specific antistatic conpound and/or a

pol ynmekt hbyiatny okispecef itthe IPresknEt ty¢enfionprtogprovide

nmodi fi ed grodupt of ,a |OM/HQ|QCU|%Y ) )
a thermoplastic resin composition having excellent impact

resistance, chemical resistance, surface appearance of
molded articles and antistatic property or charge
controlling property, and a molded article made of such

thermoplastic resin compeosition.

MEANS THAT SOLVE 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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wei ght pol yol efin. That is, .according to one aspect of
the present invention, there is provided a

t hernoplastic resin conposition (hereinafter referred
to as "the first 10 thernoplastic resin conposition")
characterized in that it copgprises 5 to 100% by nass
of the foll ow ng Conponent A) and 95 to 0% by mass
of the followi ng Conponent (B) (with the total of

Copponent  (A) _and Conpaonent (B) bein 10Q% by ss),
and f“uqiret I?é:%s}égﬁ'pjrl?‘%eé’smp .nSB o‘(’i%)(f’iéih%s fwgi%gnggait 5‘%“’3
therdl lqwisng, Gorponey 0 ?

P e S T o e it
Cogppnafet 1GRAkacEn Be/ AR oesi By rastiHdBikiffMa specific
(co)pol yneri zation of an aromatic vinyl conpound, or
anant2i tartdra topvumy lancdd opoa npo ek rahat ey i spdcific
mononer copol yneri zable with the aromatic vinyl

cotsBth Ftirthchurpres endedsfiad seirprduadf of pubpermdligcalar
pol ynmer,; _Co nent (B): an olefin resin; and
Cdﬁ%gﬁghpoeﬁfyggﬂ1hlock copol yner conprising an 25

ol efin yner (cl-1)_ an hydrephi |l i ¢ _paol yner

bl ock E@?kzﬁ' 'F@c%%rﬁf'ﬁgﬁg‘a%%ogggﬁﬁ)ét Bgat per _réaggregg
emadinRoh, Othé A€ 1 PIESORHd NY U MR 16B8EE FS5in

provi ded the first thernopl astic resin conposition
whianipdisittibar (cargimaseer atfépnsd @NasCoOapReONetst

sel ected fromthe group consisting S of the follow ng
Cosormemt e st 2-09sin CRnRpsitBn'3) chadacte€rizgd iim dahat

anpunt of 0.001 to 60 parts by nass per_ 100
it 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
mass 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 another vinyl moncmer
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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parts by mass of the total of Conponent (A) and
Conponent (B), wherein Conponent (C2-1): a

pol yet her pol yam de and/or 10- pol yet her pol yest er;
Component (C2-2): a nonionic antistatic agent;
Component (C2-3): a boron eompeund; and Conponent
(C2-4): alithiumsalt. Further, according to another
preferred enbodi nent 15 of the present invention,

there i RROYI d&d-4N8 ol £Sta aﬂa@amehaéﬁnf)&d{r@&m of the

conposi ti on which further comprises | east one

coppesait - iselacted, foupet he f&btme“cortwestfhagt of the
fol | owi ng Corrponents (D, (E), (F), and (G in an
anbuetmaflabtic 208impardmpobythas svipierh FO@thart sodyyr iness
20 of the total of Component (A) and Conponent (B),

whak e]r?ﬁStO@#ﬁoﬁ@fﬁWf(EE})t salerbed tLeme thel gﬁeup s@cpré@tsééng

Tl e NS
O B o 1 ek (5 o

anﬂaﬁts &wdhﬁg§n§£eﬁhé”ﬂyiﬁﬁtofEt$ﬂp6ﬂéﬂ&eQB an@ Component

Component (E) : a graft polymer resulting from (co)

polBneniteatkian of an aromatic vinyl conpound, or an

aromati c vinyl conpound and anot her vinyl nononer

copol yferpeagite (GaH)the pelrfdtherpeilaghideonpolitd in a
resence of the Conmponent (D); Conponent (F): an

ar et eFBPy ¥aF boirat e bl ock  copol ymer conprising a

po'VWEEORLQQénéf(éEL 99n8|§£ﬁfg%1c antistatic agent;

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

Component (C2-4): a lithium salt,

Furthexr, 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 Components (D), (E), (F), and (G) in an
amount of 1 to 200 parts by mass per 100 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

hydrocgenated product (D-b) thereof;
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t he Conponent (D), and an aromatic carbonate pol ymer
bl ock (f-2); and 10 Conponent (G : a | ow nol ecul ar
wei ght polyolefin nodified with an unsaturated acid
and/ or unsaturated acid anhydride. In the first

t hernopl astic resin conpositgoR, the at |east one
conponent selected fromthe group consisting of 15
Conmponent (D), Conponent (E), Conponent (F), and

Conmpon e 6Hhn YR d>be uaggfw@& r \Q‘et:,nleg.n%ef’%?ﬁm one

conponent sel ected fromthe group consistin

ConpenssitymexG2at).on @MRenarbmé €2c 2}iny3ompapsthd( @r 3n
and Conmponent (C2-4)e 20 Further, according to

anarbmtm ofiamnyd e dompdoodi AL anotheﬂweumyés enhoner
invention, the first thernoplastic resin conposition

coﬁgna%:é%eraqaal%%@y thgs remathapoHbHt COMPOUBAJILiDS t o

RO o R0 L Ly
25 F“r |%ve%§ {]ﬂ' NGyt eré‘rgé’ﬁi‘ce R 33%%%0@?&&

pr esent 't her e er nop Hstic

r eabpbpﬁw%otnp%sm@raelpaq%sf bEsSE r@d1h0c88sisPeng of
second 9 thernoplastic resin conposition")
chahactaiparetti 1D} hadnd iah epopat sescaibdnat@7pblfyeiass
of the foll ow ng Conponent (B) and 30 to 3% by nass
of bk f dIH20wi AgdConponent (Cl) (with the total of

Conponent (B) and Conponent (C ) being 5 100% )
nass), C&WB"F%’FY’ het) cérrﬂ)PWs‘E%l?F@-Prt éﬁ’ei@hbaﬁ’?%ycti}/aflr’i’ass

?rfargéé]g?{%) e ta? ol? r&%‘%oﬁen %l% Bfe%( 100 uﬁﬁa’}g‘%{%iancm
anhydride.

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

Further, according to 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 Component (B) (with the total of
Component (A) and Component (B) being 100% by mass).

Further, according to another aspect of the

present invention, there is provided a thermoplastic

resin composition (hereinafter referred to as "the second
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Conponent (B): an olefin resin; Conponent (C): a

bl ock copol yner conprising an 10 ol efin pol ynmer bl ock
(cl-1) and a hydrophilic polyner block (cl-2); and
Component (C2-2): a nonionic antistatic agent. The
second t hernopl astic resin-cognposition may further
conprise at | east one conponent selected fromthe 15
group consi sting of the above Conponents (C2-1),

(C@héémoﬁ@%t&%églﬁ 0: ogmgﬁwpf 5%&%@&92%5% RS ¢
y ) -

by mass per 0 parts mass of onent

Fuit hS:_Fmpﬂ@@@r alo Ngo t9n samQt Ress aspadie FHo1tBRiRg e8P onent
invention, there is provided a thernoplastic resin 20

cokPosirtd 30 theB®imafass péf ehe etbllewing” Chepdientd (C1)

thermopl astic resin conposition") characterized in
t hAWith ttheofkpkrl et PmpeneBYs BY) Aok CofppRent o(CFldvvmgng

cOﬂfE@@%m WECF); Snghdt 3%%%%%%%@“@5 Bnctd oriionn Hg

Corrponent il(%) féﬂ% g {’&t’%D 37’8%08& b[SyE;‘)t

anfhd3iTdfh@heCRAPA SHS cgmgénéﬂtéo(a)p%rnfds ey) ”Bv?‘tﬁefglnt he
fol |l owi ng Conponent (C2- per - 10 Tparts by namss

of thecCbmpahemntf ﬂbnpanealeffﬁ,réaimponent (d) and
Conponent (0), wherein Conponent (B): an olefin resin;
Conpon€preempnt (E1hl: o@kbbmlqmmlyc@urpf:bmpn‘xﬁim ah
oIefln polgner bl ock (cI and a hydro h|||c polyner

VEE PO el ( :apg 3 dydrophdlpe| Bodemier
SekLleoCcIkeq t_Lr—Qm and

Component (C2-2): a nonionic 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 (C2-4) 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 to 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 (C1),
and 1 to 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



10

15

20

25

the group consisting of a bl ock copolyner (D a)
conprising a polyner block (d-1) mainly consisting of
an 10 aromatic vinyl conpound and a pol yner bl ock
(d-2) mainly consisting of a conjugated di ene
conmpound, and a hydrogenat ed product (D-b) thereof;
and Conponent (C2-2): a nonionic antistatic agent.
The third thernoplastic resin conposition may 15

f i t t I
upd hed 1KPMRELSEr athd %§a1089 CaRAReRt (&8¢! teg&f%é{erﬂce@

the group consisting of the above Conmponen

(CeB) amndofnpdndit i (D)gnwaseyy of 0.001 to 60 parts
by mass per 100 parts by mass of Conponent (B). The
second Camdotdnt d(B)hernoplabin cesdsi:n 20 conpositi ons
can each be used as a nolding material as they are,
and caff°BPSErBe (f¥dd asPhoFawarelerral Comrrisingdasi ng

the first ther astic.resin conposjtion., Further,
TS DGOl TR HT ACHEH B {haIEeEEnLL S B on,
trgiééﬂ:ic@L?yLded a nolded article forned of 25 at
| east one of ‘fhe first to third thernmoplastic resin

CONMPOS ichin®H®entl LY :MBLdEEa s¢ tdrd @olPMebesdt st £0bma
film 11 Thus, according to another aspect of the
prigseniroupneensioning lo€r @ biopk awipddgmarmibti) ayer

mol ded article conprising a substrate to which a
sheEwPgsingl m peolymar dfockt (debkstmagmd yoforhbstingsoft an

third thernmpplastic resin ~~ conpositions is |am nated
oI L HLPY b ROTRGREC BN  her SR TABLBRH ) 4)o TR inly

PR EReh TRk SR ABife? S0ES O
hydrogenated product (D-b) thereof; and

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 thermoplastic 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

compositions. This molded article may be a sheet or a

film.
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EFFECTS OF THE | NVENTI ON 10 The thernoplastic resin
conposition according to the present invention is a

t hernopl astic resin conposition conprising the
styrene resin of Conmponent (A) and/or the olefin
resin of Conponent (B), w-tRiwhich are bl ended the

bl ock copol yner of Conponent (C) and, as desired, a
15 specific antistatic conpound and/or a pol yner

havi ng speci f.i | ock s di fi

pr oducFﬁgf' agﬁg%%d%ﬁgl g%u?xgér{h\l/\ég %ﬁ?eggl c)gj/l%l et r?.r%‘lq‘ﬁﬂg,

|t pramiides eRbeedis dhbiehes £xealtiedlekMmbiRAllarticle
resi stance, chemcal resistance, surface appearance
of conpxded nar i shiescrand 20 anidistatsheepr opefid @ormed of
charge controlling property. BEST MODE FOR CARRYI NG
oAt TR SIENVERTS ONHEh & is & st thimde pheonopd #$t imowesen
expl ained . in npore. detail. In the present

S peRIHISEALPBA, 18 rﬂea“ti@laﬁFQSOH'f% o%tpéie?ﬁér PRat FonfeSfeans
ho ol rizatign apnd/ or__copolynerization; e term
e Al B g =Y E S HOE. e
t (weth) | at.e'rs | g, 80 POEY Plres i

e AT Rt o {15 amoeneit (A e okt o colot b res gy
according to the present 5 invention is a polyner
obt ai ned by (co)polynerization of, in the presence or
abSER R SOPFaTHE hBEENTIIRE pol yner (a), a vinyl nononer

(b) which conprises an aromatic vi ngl_ conpound or an
ar omat FBevERRANRIREE LA dr aFEn HMBPRELEyPRyACCaRsiidgeio the

| i zabl e, with th ic.vinyl, d. .10
FrIHRIEHE JNERROITH 'Ot & RBRERR EY] SeaRtaLnt HORTdAe

comprising the styrene resin of Component (A) and/oxr the

olefin resin of Component (B), with which are blended the
block ¢opolymer of Component (Cl} and, as desired, a
specific antistatic compound and/or a polymer having a
specific block structure or a modified product of a low
molecular weight polyolefin. Thus, it provides molded
articles excellent in impact resistance, chemical
resistance, 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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resin (A) preferably conprises at |east one kind of

pol ynmer obtained by graft (co)polynerization in the
presence of the rubber-1like polymer (a). Content of

the rubber-like polymer (a) is preferably 3 to 80% by
mass, 15 nore preferably 5 ti@ 70% by nmass, and
especially preferably 10 to 60a by mass based on 100%
by mass of the styrene resin (A). The rubber-Iike

& "
% utaé@kﬁéggb uta 2#% §§§$gn tg1fgﬁe£9e s

bU&é%&EHE% aﬁHYBQFMéﬁHAd%yQQEQ|y”EfS et hyl ene- propyl ene
copol'yrmers, ethyl ene-propyl ene-non-conj ugat ed di ene

copb) yeemponettyfzgne- but ene--1 copol yners, ethyl ene--
but ene-1| - non- conj ugat ed di ene copol yners, acrylic
rubber §he siyremmeaesibbéRs, a@#Qﬂd%@@etact@¢ Hﬂaﬁamxbbers
and the |ike. 25 These can be used al one_or

c ohBY 48N L8f 2 tRRL FIETnEPE 21N 1"t‘ﬁh <) PB@JW%{&%‘?%é’f
buj pdieheSLYLEDe . CORILXICLS. o SlilensspLopYl e o).
8ncm%ﬁ£

copolyne | ene - propy ene-n

di §%rﬁﬂp%}{ﬁﬁé§ kﬁcwlea cbHPPELSs and $bhh €008y 1 ny)
rubbers are preferab e. The ut adi ene-styrene

COPMpHEI Bgeln hefdndts custiall ycanpherobyaeanotier wihan
bl ock copol yners, particularly, a 5 copol yner other

t heonanee kapel yresicaied wvCbhpome rirofi@)ic mbnel compound.
particularly a random copol ymer. Wen Cbnﬁonent (a) is
obﬁ'%ﬂﬂhéé‘eby 1etRPSiort pBP§AEr FeRtIGHICegehe oft NS

| SR, P Eo e Fap b Ehe® ToF st R 6698 1%

MB5SLynfid oBPE Endd & £1yallky 400§ ﬁbf?%@ﬂx%ation in the
presence of the rubber-like polymer (a). Content of the
rupbber-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 rubber-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-1l copolymers, 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 combination of two or more.

Qf these, polybutadienes, butadiene-styrene

copolymers, ethylene-propylene copolymers, ethylene-
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mass. Wthin this range of the gel content, a

t hernopl astic resin conposition can be obtai ned which
provi des a nolded article with excellent inpact

resi stance, 15 The gel content can be determ ned by
the followng nethod. That is,-1 g of the rubber-Iike
polynmer is added to 100 ml of toluene, and the

m xture is allowed to stand at roomtenperature for

10RO fonel RS ILE Wi oy IBRe EhpdSERES, NaalPNLa

nesh net € mass | i ned”as W

gr 2d@b)eranghd EQlibéﬁ@%ﬂ:HeQ'sUQB@;jlbf@ﬂﬂé@l%. naid er and
the nmetal screen are vacuumdried for 6 hours at 80C,

anbuaadi evei-ghede (e heoprdsmeirs udedli nedk as VABuall ans)

The gel content is calculated by the follow ng
?qea@wg\gnerz@teelr ?_fﬁ?ﬂ éﬂTO(a% sfp : GFE['E, \mrggyui/ﬂz%%) 131
9) ] X .y e ontent can be adjuste

ap%%’% Wel#ﬁ%eiﬂ??rhg&ﬁ ﬁ&tﬁﬁadﬁ'ﬁ‘b{ﬂrﬁedof:o p%‘F%fcu?/Ddr'

wej ' ' - n rization time,
po?gﬁ%#%QQ#?EEQ?%%6%§§¥ﬁg§‘EBBB§#%$?zation conver si on

and t hgnlehk€ofidid REQAYEt bBfaifa Hhe hibbess | i ke

pol ymer. The aromatic vinyl conmpound constituting the
Vi pylyneminemesn( byel nedritdes SEYtROerurbarel iyl ShyT @ine;
hydr oxystyrene and the |ike. These can be used al one
or (2] Mot saerohl oflitvwd iov tadr ehbutfist pesferably ame
and a- nethylstyrene are preferred. Another vinyl
Wﬁ%rt%§ﬁ? néYif&aaf’[ﬂre afict RorRePIDr Aot 18 TP n3fs by

cof sosu.ndwiigﬁjl_llil q:%sis\/irg}[llgecxg ntl.:lgee é:eq.np:%lfllgggt, a
thermoplastic resin composition can be obtained which
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 toluene-insoluble
matter and the metal screen are vacuum—-dried for 6 hours
at 80°C, and are weighed (the mass is defined as W,
grams). The gel content is calculated by the following
equation:

Gel content (% by mass)=[{Ws (g)-W; (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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(et h) acryl ate conmpounds, nal ei m de conpounds, and
various other functional group containing unsaturated
conmpounds. Preferably, the vinyl nonomer (b) conprises
an aromatic vinyl conpound as an essential nononer 15
conponent, and optionally cqppLises, as a nononer
conponent, one or two or nore kinds selected fromthe
group consisting of vinyl cyanide conpounds,

("§5eh o EReP St o T ing. Do oNpoTaRE
3:2018) SIS oSS NGy anal o oduction

cont i ni ng unsat ur at nmpoun ari ous ot

f uBE tirRN &hbBE BUD; IO HAVR bgg unsat ur at ed conpounds
i ncl ude unsat ur at ed aC|d conmpounds, epoxy

gr oup- That arenatg cursay ur asrgebundnpounatstuthiyey akyl vinyl
gr oup- cont ai ni ng unsat ur at ed conpounds, oxazol i ne
grieeienes dbhtéﬁ¢ﬁuﬁpaJﬁ$atanateumeﬁﬁp@ahﬂsen@mid

hydrid t t d
g B
t t.ed d d. th h
SR B ok PO CHRES! nPRg EbAS (Yarens and o
cqmggﬁqg§¥g@gengyig@fgkggg or in conbination of two

nore he vinyl "cyani de conpound used here includes
acryl ophbthde WhGlNRbhaGsY | @picliinkei z i« ity the used
al one or in conbination of two or nore. if a vinyl
C Yo Amde icompoyhdampayedd inchetd  alinyds cgemide qq;npounds '
| arted. When a vinyl cyanjde conpound is used

s'Mptdd AFRY ARTS HRRNINEE - pRRteisley compgupdne Hp
o andBLe A0er eheralloy.? Lo, S0 TR, ALY LG
compounds. Preferably, 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 monomer 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 compounds, hydroxyl
group-containing unsaturated compounds, oxazoline group-—
containing unsaturated c¢ompounds, acid anhydride group-
containing unsaturated compounds, substituted orx

unsubstituted amino group-containing unsaturated



10

15

20

25

The (meth)acryl ate conpound includes nethyl acrylate,
ethyl acrylate, butyl acrylate, nethyl nethacryl ate,
et hyl methacrylate, butyl methacrylate and the |ike,
whi ch may be used al one or in conbination of 15 two
or nore. The use of a (nethhacryl ate conmpound is
preferabl e, since surface hardness inproves. when a
(meth)acrylate acid ester conpound is used, it is used

| el ARV Ofy PriSier 3y, Ly 1.0,80% Bc B3, a0d ot

mass re atirve He conponént

(b%roég)dgﬂ%aﬂﬁiﬁﬁ'Hﬂg%t%QEEQHrEEMﬂBHnHQeéaHH$§'JEéH%aﬂNhe

phenyl mal ei m de,” N-cycl ohexyl mal'ei m de and t he
who € hi maywmbenasth alfor@oobr i moxonbi nati on of tvvo or
nore. To introduce a nmaleimde unit, maleic anhydride
can beTheoputyinmykrédeapempdiad usedi kede drclades
mal ei m de conpound 25 is used, heat reS|stance i's
i ni‘)%ﬂ]@d”t%%% FhFeshargel °%’d?ﬁid1?ndw ichy STE%IY k?ﬁt Ysed

I n_an,amount. of pref%rgbly

na% ONE Q& B PFIPEAEBI §T YR %ro@‘*%ﬁ nafs@a Vé1ﬂ i ve
t
. nc Jlga%ogefap d () alsztae Hﬁaor&fla r%%lgg§ﬂc80{@%+{hdagted.

es acry acl I c aci et hac

aciikbn mAkehel a@yaiudfeu FBhp6und %itﬂ;,edi,t A€ 0D Cusikd Gn an
crotonic acid, cinnamc acid and the |ike, which nmay

beamsed alfopeefsrablycdnbbnéd$ dy ofastswoand meome e. The
epoxy_group- contalnlng unsat ur at ed conpound i ncl udes

glw’%ﬂab&&r%%‘téoﬁglbycméﬁ'ﬁ wetHdarey tat éheawwonem (b).

o1 vel 7k o het B e L koot o MY, be i@ one
acrylate, ethyl acrylate, butyl acrylate, 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 80% 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 introduce a maleimide unit, maleic anhydride can be
copelymerized and then imidized. If a maleimide compound

is used, heat resistance is imparted. When a maleimide

compound is used, it is used in an amount of preferably 1
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The hydroxyl group-containi ng unsaturated conmpound

i ncl udes 3-hydroxy-1(r)propene, 4--hydroxy-I|-butene,

ci s-4- hydroxy-2-butene, trans-4-hydroxy-2-butene,

3- hydroxy-2- 15 nethyl -I-propene, 2-hydroxyethyl

nmet hacryl ate, 2 hydroxyet hyligeryl ate,

N- (4- hydr oxyphenyl ) mal ei mde and the |ike, which nmay
be used al one or in conbination of two or nore. The

0 jan - ATy r.at C n
X8g 0 d N Ihakp; Cant lffuo% grupsalunated, ea@ma%{

i ncl udes vinyl oxazoline and the I'i ke, whic

usedll atailven&oothd necipdpiendt ilpn, of two or nore. The acid
anhydri de group-containing unsaturated conpound

i ncl ud8senmahsdtpirateydacde, conraooni dnahhyel iadesylic acid,
citraconi ¢ anhydride and the |ike, which may be used
25N E YA Ci ACEDAtRCcrEAief 2t it FalpdreacThe fumaric
substituted or unsupstituted amn r.oup- . cont ai ni n
rtatdir AreaeR LR CrerRass S roduRyRniE 9erd Bt the
ac t €4 1 RLORYY, 1d N h r te, ‘ :

G Ry PhaPhoRy U RS WoAETE A conbiination of tuo or
mekdacr yl ate, N vinyl di et hyl am ne,

N-acetyl vi nyl am ne, acrylam ne, nethacrylam ne,

N- met hifhaceyd-amgreupacoytainide; uNsaaduretdy|compouaa de,
p-am nostyrene and the |ike, which may be used al one
orlnFluseshPAREI dn sfcryweter abyeldvlf metbagaylais ctlded

(RSN (PRSP CPTLEl TLpa. unoakureled compound I,

POLy Tk 1 GAPPER | Y kY chehgen them can 10 be

i mproved. Preferable nononers for achieving this

ef f ect rha Ch iR, §ROYY o Gh WP e RN Aga HESAL A Ackfbound
includes 3-hydroxy-l-propene, 4-hydroxy-l-butene, cis-4-
hydroxy-2-butene, trans-4-hydroxy-2-butene, 3~hydroxy-2-
methyl-l-propene, 2-hydroxyethyl methacrylate, 2-
hydroxyethyl acrylate, N-(4-hydroxyphenyl) maleimide and
the like, which may be used alone or in combination of
two or more.

The oxazoline group-containing unsaturated compound
includes vinyl oxazoline and the like, which may be used
alone or in combination of 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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conmpounds, carboxyl group-containi ng unsaturated
conpounds and hydroxyl group-contai ni ng unsatur at ed
conmpounds. More preferable are hydroxyl

gr oup- cont ai ni ng 15 unsaturated conpounds, and
especially preferable is 2- 17 -

hydr oxyet hyl (net h) acryl ate. The additi on anount of
the various other functional group containing

un e h

R L O Y Bt s gt ety
unfiet ki @tyachteo w@@mm&%thpltm@ttﬁdﬁy&aee; egin, is
preferably 0.1 to 20% by mass, and nore preferably 0.1
t ovidpPdinthydssine] dl-Hacetiydvihel avigrel lacsyyeaeime r esi n.
The addition anount of the nononers other than the

ar BAeh 3 ¥haRe e o PRIt Liag v heminew 2 qRyAemdee( Y- i s 25
pr ef er abl o _greater than 80% by SS, e .
il e B e AT bv% T3kg: which may
es f Y. &k e 0 mass,
pr§§ﬁ3§%1¥ﬁ§%gt £a?%fé OFQEE 1%f V|ny# ﬁ%g%ner (b)

I's 100%¢cbynBEBssridisebenabl eunciianakens @énﬁiﬁm
nmononers constituting the vinyl nononer (b) include:

st ynenalateyl ennpsind;is sisgriehe/ neilydd ot haer yt pitaije
styrene/acrylonitrile/methyl 5 methacryl ate;
st yeede/aacr pnother ipa/veyei gympawettlﬁlald:ryybat:@een them can

styrene/acrylonitrile 2 h X ethylnethacrylate
st F HEEEH orfi s herapt %{?ﬁ%ﬁ ifOTaB PG dibdon:

%ﬁ%%gglgigycyc?%ﬁé&ﬁf e%§¥%aln17ﬁjqﬂﬁatPrﬁted
EspSfbctnds, Peatesapl & cRmhiBat h o0 Plurkhe urRROFEr

compounds and hydroxyl group-containing unsaturated
compounds. More preferable are hydroxyl group-containing
unsaturated compounds, and especially preferable is 2-
hydroxyethyl (meth)acrylate.

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
10% by mass relative to the overall styrene resin.

The addition amount of the monomers other than the
aromatic vinyl compound in the winyl 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 ynerized in the presence of the rubber-Iike polyner
(a) include styrene/acrylonitrile at a nass ratio
ranging from 65/45 to 90/ 10, styrene/ nethyl

met hacrylate at a 15 mass ratio ranging from 80/20 to
20/ 80, and styrene/acryl onitsr i-l e/ net hyl nethacryl ate
wherein the styrene content is 20 to 80% by mass, and
the total of the acrylonitrile and the methyl

me S ; BbLLT r abl i the
raﬁ%?%wog%ﬁ? g g%)f%)% 18%81.:921%&(5}&.@%%«8%! enof t he

pr es@sindtvast boNLiEAmoRBme PE OSWICA titiiAg Bhs opTmpl ¥
known pol yreri zati on method, such as emul sion
pohgmaedz dbi onpcludee polyyreel/zatylamitrddept i on

pol yneri zati on_and suspension pol ynerization, as well

asS Y x e ahY b e ece st 2 t anoilyy tened@ckil st 1 be/methyl
f er abl | i zat i t hod; | bt ai ned
DR RS s PSS G SOF Y F et r T SHSROMEE Cby i € e
b -1 . | si
D L L e PO R et om0

th@y&gagyéthgﬁﬁghhgufyyaﬁapIe pol ynmeri zati on met hods of
pol ymers obtained by (co) polynerization of the vinyl

nosoymine/brryi onithd lafyanck) afrihe raciber st ykenpat-yner
(a) are bulk 5 polynerization, solution

pabhersrlimad einide s yersednethvl yreri zati on and

emul I rization. |In the case of producing by

en‘{h‘?élfag’rr% gF e gAma L i S ez 0P okt Kii ti at or,

e T R R A

of pd RN YA Zald YrekBhLLALPTHNGWHRr-11ke polymer
(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 polymers obtained by
{co)polymerization of the vinyl monomer (b) in the

presence of the rubber-like polymer (a) are emulsion



cunmene hydroperoxi de, p-nent hane hydroper oxi de,

di i sopropyl benzene hydr operoxi de, tetranethyl butyl
hydr oper oxi de, tert-butyl hydroperoxi de, potassium 15
persul fate, azobisisobutyronitrile and the Iike.
Further, as a polynerizationginitiation aid, redox
systens such as various kinds of reducing agents, a
sugar-contai ning iron pyrophosphate fornul ation and a

sul foxyl ate. _prescripti.on.are preferably use
ek PRl LR BB BBl o The otnes

OCﬁyﬁﬂe@%@Eﬁébl@'ﬁyl@ﬁl_%%hngfﬁptn@%’hods of polymers

t - dodecyl ner capt an, exyl mer capt an, terpinol enes
ansbtidiged k¢. (Epallyaeratat hen eyfultdief kehyl Nnebnsiar (b)
al kyl benzenesul f onat es such as sodi um 25
dotedifichebzenes i dinat epbheiphidtd podyinbonédksasediulis
sodi um | auryl sulfate, higher fatty acid salts such as
po@%ﬂgwmwgmrat SO LYA1 a8 sPRHYRAEHALEN, B BRI THAD

ol eate - .20 . and tassi um palmate,. and rosin acid
SRS ERARALET AL TR T PR HS T LREF PR L ng T o ¢ he
manner i %I)&J@!Jé%eao UPPS&&&"@ #gp%lnﬁgﬂox( a;%%@ﬁ%ﬁz\é't%h,
nononer ( |n_ emul ston po rza |o_n, _ nononer
(ba prayneeieatideliniaddedrand ciRoly Wehhgedri fgdifte an
presence of the whole anmount of the rubber-I11ike
podmyuierifia)y, amd they li&ediwn dedlusear, atondbf nuiolist ymay be
added and pol yneri zed. Further, part of the
r BB oRR8- pol ymer (a) may be added in the course of
10 pol ynerizatiqn, After enul siqn I rization, the
obtginéHaT%&%ﬁ<q Sthe polymé?izatgonpgnggggtor include
cumene hydroperoxide, p-menthane hydroperoxide,
diiscopropylbenzene hydroperoxide, tetramethylbutyl
hydroperoxide, tert-butyl hydroperoxide, potassium
persulfate, azobisisobutyronitrile and the like.

Further, as a polymerization initiation aid, redox
systems such as various 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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usually made to coagulate with a coagul ant, and then
washed with water and dried-to give a powder of the
conmponent (A) of the present invention. At this tine,
15 | atexes of two or nore Conponents (A) obtained by
enul si on pol yneri zati on may sui-t ably be bl ended, and
then coaqgul ated. Exanples of the coagul ant used here
i nclude inorganic salts such as cal cium chl ori de,

sucﬁ§§hH%%s kfgélc aC|g%%hggrocﬁ%%#?gagnggﬂg%g%éds

achsagdifud Gosdfh€e and nallc acid. Solvents which can
be used when producing the conmponent (A) by sol ution
pol ynmeRefat i bmg dree theembnnsol v nissnbgon poeblyseriiaat i on,
which are used in typical 25 radical polynerization.
ExBehymes i(Ad| ade aroimtli eonhypdr otak kj@h@mg&éhoas

et hy| benzene ,and tol uene, ketones 21 such net hyl

etﬂ Y“keé:tl&ﬁélaﬁd Hhe umenezc &P bift¥ ik, entlrely added and
ch BB IS 9LIR T e NI LPUET O] 4908 aadobhe f Ko

ynmeri zati on terrpera ure I's pre era y I'n

faﬂ&l@oékf—l&(}'&et Boldts @nd @fﬁapfﬁé &idAlkdBy Lo 120C

5 During polynerlzatlon a polynerization initiator

mayoritel rieed L yosddded et ipsalihnepi F&y. DEueORetCtRi-DBE the
thermal pol ynerization wthout using a polynerization

| nFulkeetorl 1 kExpedyrese ofa)pokynkei 2édddrin nhei aberse whi ch
can be preferably used include organi c hydroperoxides
10PLEIPTAL2kéPBne per oxi de, dlalkyl per oxi de, di acyl

2ot s EBBE IMTEr PRLYERSGy 1 er SRP B BRI ohé e 1o
usually made to coagulate with a coagulant, and then
washed with water and dried to give a powder of the
compenent (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
sclvents for polymerization, which are used in typical
radical polymerization. Examples include aromatic

hydrocarbons such as ethylbenzene and toluene, ketones



Further, in the case of using a chain transfer agent,
it may be nercaptans, terpinolenes, a-nethylstyrene 15
dieters, or the |ike. Wien bul k pol ynerization or
suspensi on polynerization is enployed for the
production, the polynerizatdon initiators and chain
transfer agents described above for solution

pol ynmeri zati on can be used. 20 The nonomer content
remai.ning_in, the co nent (A), obtained_by, the, .

ol DHbr 1 BE LB el et s, ara ST e 2GrSRPLF 1
104500 1BAPo2RMN IBE © MRIEEABLYr IO HRALRG chBaf: R 000
ppm Further, the pol yner “cofmponents obtai ned by 25
pol ynermrhai pgl yier Matdlonmesapefatude KB pherraspnce, of
the rubber-I1ke polynmer (a) are usually constituted
byrange afolbynes i40%hi ehdthereiprelfetrabbpess (19 Ivasc.
graft 22 co

_copol ynmeri zed onto the rubber-1|ike polymer

5(a) an®vahng m%mﬁermzaéﬂovhea Rerd A FEPP ()1 ki ter

Is not grafted onto the rubber-1ike polyne

(iMdY P USFHol §he? LB L IZRELON YA Y ﬁ%&r‘?&d%gﬁféﬁ’-‘( h

e er). . i t he. i

o el pbyye £ A P gl | R R e Pt fon |

150% thiya RS S | E:ah 1 2S BECHE1 Imve DIAft8 babk i A0a £ O L 2000y

mass. The graft ratio can be determ ned fromthe

f otdrowengprequasbon; udadfihcl atie coXgarby: Mysispbparoxides

{(T--5)/8)x100 ... (2) 10 In the above equation (2), T

10| ssudie asnketeny RETr¢wigis, ublalkyhtretorgdisieai Addcpy

adding .1 g of Conponent (A) to 20, m of acetone (or
acRYTH e | BERRRYP SR e MY AFEPREBHES i s

azobisisobutyronitrile, benzoyl peroxide and the like.
Further, in the case of using a chain transfer agent,
it may be mercaptans, terpinolenes, o-methylstyrene
15 dimerxs, 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.

20 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

25 polymerizing the vinyl monomer (b) in the presence of the
rubber-like polymer (a) are usually constituted by a

copolymer in which the vinyl monomer (b) has graft-



used as the rubber-Iike polyner (a)), shaking the

m xture for 2 hours by a shaker, and then
centrifuging the 15 m xture by a centrifuge (at a
rotati on speed of 23,000 rpm for 60 mnutes to
separate the insoluble matiers, from the sol uble
matter, and S is the nmass of the rubber-1like polyner
contained in 1 g of the Conmponent (A). Limting

Vi SCOSity [V asyred 30C. in nethyl 20 ethyl
et SRR S e R SC of o RECEST obT " ARVA o 2L he an
Pr 8SRMnHATBENERE Ay 1l ﬁoﬁSﬁE?n?beHdQQPE%nhBE'&E YheD
an acrylic rubber 1s used for the rubber-I1ke po?ynEr
(aphto itheprabpeabl ykd .pdlydet. 2afl (0.e fOr@cppel erebs Yo
0.2 to 1.0 dl/g, and especially preferably 0.3 to 0.6
dl tiye 25 yAverageepafh)i eliéhsiezehofthdrd .graf t ed
rubber-1ike polynmer particles dispersed in_the

S Conpon&Reft Ay2tig &dr Ggﬁgci’%?‘?f?ﬁ?ltpr@éeﬁﬁ PROEREIRY &P to

pr é rably 500 to - ZSéQO,g 0 nor referably 1,000
o7 0B G0 MRZ 8T e Rar Py Ypr b e A0y PYSBBSTH #1900
A me% 348 PRLLEEL 151428 62026 ]:F&?tn‘caars@ negy by e
coe %%?gkxbgn netﬂ%aﬁusing an electron nlpr&écope. 5
Thea gilflidanOBeaRBEREmiHed @ o OARENEI ) A oMBGBt ion
constitutes the first thernoplastic resin conposition
of therpresemtid nebyi passs 5 @-500%kyooass, (2)
preferably 5 to 98% by nmass, nore preferably 10 to
10 9gtp Hyh veegawrtialy d2pr efetabtle I&39 (G3%pbyingskuble
still even mpre %%bpre,eraﬁlg 15 to 93% by mass, and
esPRiSH 1P tAEEer2bI13AdIDg {09 98% TYRANEDE Hadeloon? ™
100% S ? t l, ; of e .A) ,
O RS OF AEALLIGT o CRBIE ) e 15
used as the rubber-like polymer (a)), shaking the mixture
for 2 hours by a shaker, and then centrifuging the
15 mixture by a centrifuge (at a rotation speed of 23,000
rpm} for 60 minutes to separate the insoluble matter from
the soluble matter, and S is the mass of the rubber-like
polymer contained in 1 g of the Component (A).
Limiting viscosity ([n] (measured at 30°C in methyl
20 ethyl ketone as solvent) of 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.
25 Average particle size of the grafted rubber-like

polymer particles dispersed in the Component (A)

according to the present invention is preferably 500 to



If the addition anount is |ess than 5% by mass, there
is a tendency for inpact resistance to becone
inferior and 15 for antistatic property to
deteriorate. (2) Conmponent (8) The olefin resin (B)
according to the present | ntion is a polynmer which
conprises at |east one of the olefins having 2 to 10
carbon atons as a constituent 20 nmononer unit. This

ol ef i sinis preferahly.o whi ¢ ssesses a

qet O Poed RISt ian 1o B0k ForeBohe S0t h

X- iffracti e lsy O ' .

BB PO TRG6 LS AP oG AR BB 1

Pokide fannBel 886e i ARG aFHbkieH Ly MownOh8EhHd esi

25 nust have a nol ecul ar wei ght sufficient to be use

asam elregsironf ofcradabipgeg at room tenperature. - 24 For

exanple, when it is mainly conposed of pol ypropyl ene,
5t he nofeeukdditieingRmoghsubd Hee dpmppakent (At oviblakel t

flowrate as neasured in accordance with JIS K- 6758

ofcw%ﬁtr%srsytb? o A édylﬁr@mbawfirﬁnw,lnaﬁﬁmﬂfa?%tﬂson of
. 05 100 . 0,.m i
o1 Erf 2 tskal R ieed AR B s P i, R BBl

fins use e constituen (
regd g udes el Ml &g ro28da6¢y £ &ld BBsSUGINASs, even
propyl ene; butene-1, pentene-|I, hexene-1,

3-metddredbenst i, 15 -tetdngl penhese; -ski13- svthyhbexene- 1
and 10 the |like. Preferable are ethylene, propylene,
10 bupeeferbply3lhetdyd Putteneagsangnd -ergtdrikpént ppeferably
Additionallg, a non-conjugated di ene such as

o 4-

4-Frethty 1903| DY-Pesadikated 50 hRehAY mapshefalihenkotal of
7_ég¥ﬂggeh%’?Apcgégﬁé%E%on%gg %B?_of the present invention.
If the addition amount is less than 5% by mass, there is
a2 tendency for impact resistance to become inferior and
15 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

20 monomer unit. This olefin 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

25 must have a molecular weight sufficient to be used as a

resin for molding at room temperature.
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decadi ene can be used as a part of the polyner
conponent. 15 The olefin resin (B) used in the present
invention nay be at |least partly constituted by one
fromwhich polynerization catalyst has been renoved,
or, one which has been nodifj ed wth an epoxy group,
an am no group, a substituted am no group, a carboxyl
group, an acid 20 anhydri de group, an oxazoline group,

a hydr I a t | ke.. e | tion anmount of
t he Cbgéﬁn%ﬁ%&%%y &ﬁ?%hbgc%%gﬁFfﬁ$é§ @géé+$f%

t eSS TR B ke | O reQBRASEET Q8L Pt Shbe18rEs ival
iﬁ%intig%§is % to 95% by nmss, 6$Lferably 2 §%¥fﬁﬁb§@f
bytores sne 1D EBoPefter all nelsti6ed0UN R-cdRESNCEVRIth DUrSe K-
preferably 7 to 90% by mass, and especially

pretxd aifl prederab1gds %y FasE00 badldd manutes dyd mass of

- 25 the_total of Cbnpogﬁnt (Z) and Conponent (B) of
t iRrefsradeut Ot fv it i100. IWARNMEHEESRtdi ti on anount s

nore than 5% SS here is, a tendency f.qr inpact
o5t st HRRme TS Be cBReot AT HT croeBhast P artTanduieet

pr e i.Qr T |t un f the
Comnick, b QR 268 in Te B SEN AR ot

t heramplsastitE 45 Epesi biedn®fl, phatPheSENthexene~1,
invention is 70 to 97% by mass, preferably 75 to 96%
by3-meddy lhntdemorle greféhgbpynTand ol ,96%byhylsskerfEd-1 and
based on 100% by mass of the total of the Conponent

( Bhe dridrer hFredepshent 23T §thydgags -t RECRWERRS o PVERBENL

ok S oAb HESn il 2 dee B o (9T T Fpceddy 2
OG5t EQHi%fe such as 4-methyl-1,4-hexadiene, 5-
methyl-1, 4-hexadiene, 7-methyl-l,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
substituted 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 invéntion is 0 to 95% by mass, preferably 2
to 95% by mass, more preferably 5 to 30% by mass, even
more preferably 7 to 20% by mass, and especially

preferably 10 to 85% by mass, based on 100% by mass of
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controlling property and surface appearance of nol ded
15 articles deteriorate. The addition anmount of the
Component (B) which constitutes the third

t hernopl astic resin conposition of the present
invention is 30 to 96% by mgss,. preferably 35 to 91%
by mass, and nore preferably 42 to 91% by nmass, 20 and
especially preferably 42 to 85% by nmass, based on

19088 e Sl b o ComEREL (B, Componen

| eﬁﬁaséﬂ%a@.nggr/ﬁ% MBfRen CHMIT LR 5 881 SEANRE is more than

deteriorates, and when the addition anbunt exceeds

96%%‘3)bmss, ctterge idSaceshdaldy MppEnpect yrédiktance to
surface appearance of nolded articles deteriorate.

(PeowpanéarigCland 26 aCbhporeimt pEopyroy tde present
invention is a block copolyner conprising an olefin
;xﬂ%ﬁﬁﬁioﬁﬁéek (cl-1) and a hydrophilic polymer block

I f bI m
ggpolyne? % ﬁ%%ng§?Fé%t%ﬁ éiﬁh@%@?ﬁgg% % h * QC “These

%ﬁo%&ﬁggoﬂ%‘%ﬁnﬁntgéhg&gﬁs@ﬁ% EEQEﬂt é&&%ﬁ%‘%- of

mdﬂe @&@Eﬁtcﬂﬂﬁénﬂﬂoﬁglgﬁb Mo DIy %@ef:\b@g ;ﬁ&@&%ﬁbﬁh@s
ol efin polyner block (cl-1) is a (co)polyner

cansi%stti by misabaeane deser phefexdkdy 15, tTh2odlisf imask)
pol ymer bl ock (cl-1) has a nunber average nol ecul ar

wetagied 6n bPey yamay‘asse@ tloe Zmedo cfnbhe Gerp@rel ((B)

1,000, to_ 10,000, | ferably 1,200 t
6. 2000 15 O ALty - 9ol 450 HEabROe AT GHEVSGr Apn)=s=

(QREL %6% by mass, chemical resistance deteriorates, and
when the addition amount exceeds 97% by mass, charge
controlling property 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
controlling property and surface appearance of molded
articles deteriorate.

(3) Component (C1)



converted into polystyrene equivalent. 15 The bl ock
(cl-1) is chemcally bonded to the block (cl-2). They
are bonded via at |east one selected from the group
consi sting of an ester bond, an am de bond, an ether
bond, a urethane bond, an imge bond and the IiKke.
The bl ocks forma structure in which they are bonded
in 20 an alternately repeating manner via these
bonds [ asen, 0 the no ecu e
termnac{ém8 ngéhgﬁglggk £r$$%bsf'venL blqgk
f upgtd ol %ﬂgplstrn;atad %ﬂaeaﬁt bafyﬁ{tzt l%lEHnCtbgnﬁ)' and a
groups of both nolecule termnals of the bloc
( chy@)opHiXdrpbesytdr Bikt2%cliunpt | anal canpspenmt ndiydes
a carboxylic acid group, a hydroxyl group, an am no
gr ot e xzaip lac pdbaedly drdrde. yoreoupavimgm oxdzoktnee geloripsin
an epoxy_ group and the |ike. 27 Preferable nethods

S f oboth gﬁ hgget REREKS @it PGHQP ¥ pelitRErabelvddi ng

Z&%%ﬁ%ﬁﬁget‘ﬂﬁ@t oRLFs St gy ney 5 dlblocks,
Lhet el wodags anehaamanelto (il d2 Ml.CR g 2:£ar bon

5 ca nol ectl e term nal er eof
Exergtias. ofhé heldpier pphikés dee(rclofl)tbﬁ dl @ polymer
(cl-2) include polyether (cl-2-a),
potqmﬂﬂaﬂlnqonfaabnvq}ddapdabphlblefinﬁ ynehe (elefZmb) ,
and an anionic polyner (cl- 2-c). 10 Exanpl es of the
10 porglemest b(lepkziel) Tndlagde perber h@\rera@’eomolpeuy@t her
dlfled roduc r eof .

RS SEnBFE LG nong RarOphPT1 G5 FRERSRhLy 5000
el Ul B oPoL 8! A8Se RS, BILIE-LRN 9 B0 to 6,000, as

measured by gel permeation chromatography (GPC) and

converted into polystyrene equivalent.

15 The block (cl-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
ether 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 func¢tional 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.



10

15

20

25

pol yet her diol segnent, a polyether am de imde having
a 15 polyether diol segnent, a pol yether ester having
a polyether diol segnment, a polyether am de having a
pol yet her di am ne segnment, and a pol yet her urethane
having a pol yether diol or_pgl yether diam ne segnent.
Exanpl es of the anionic polynmer (cl-2-c) include 20
ani oni ¢ polyners which conprise, as essentia

[ t it di b [, id havi
sul Tons FERre S irerBid FoF Jo e pdTtBetS 2R opan
I .
e A e R T

becdripiraid BavbignahetboveSpest sbhed ekeishhe @odddo a
bl ock (cl-2) is the polyether (cl-2-a). 28 Exanples
of thdmmagdlyydehendatl alorgonrgtt helpol whtikbr h{s la Zz=abon-—
i nclude those represented by the general formula (I).

Fleq@yen dogpie - lppdyad) g Molandl ¢ Heyenalabheerafid a
11): H(O 0- E20- (A20) - H. | f |
() sEimp e ihe HodeiRittq i YRer Shivd Brpok
h | s - i ni ich .
) Lolieue fOlR T dcE RO Rkt Eeoncatning

al oy 1R 191 BUBo Dgvd NG o4 -b0p) 4 &M kAN AL BABE @5%,&@&@1-
a

n' represent the nunbers of al kyl ene oxi de added per
one-djy.dr oxyl group of the 10 dival ent hydroxyl
group-cont ai ni ng conpound. The structure (OAl)a and
the st Eyenmkes (@Athe, pohrgtier tird-Samk inglusle polyether
different _fromeach other. Further, when these

st ruPESY SR TR G e 8RBy o 161 REPEURT fdgteot -

Examples of the polyether—-containing hydrophilic
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 diocl 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 polymers which comprise, as essential constituent
units, a dicarboxylic acid having a sulfonyl group and
the polyether (c¢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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oxyal kyl ene groups, the groups may be bonded in a

bl ock 15 or random manner or a conbi nation thereof.
Generally, n and n' are from1l to 300, preferably 2

to 250, and especially preferably 10 to 100. Further,
nand n' may be the same orpglifferent. Exanples of

t he dival ent hydroxyl group-containing 20 conpound

i ncl ude conpounds containing two al coholic or

phenol i.c _hydr ox rou in one..ml ecule; .i.e.

i yar X5 Lemtuias. PBReelHPE LRlaraasi His Gipdvetnes

di yai ent,\al;6ehhs tr(@seg-reekeggéﬁé&,béﬁ'tmgyg&h&r formula

aromati c dival ent al cohols having to 12 carbon

at onp) ,H-diopd) po-EphBNElle) haui ngné e gend8atardamula
atons, diols containing a tertiary amno group and

t héI1) kdi- (OA’ RS OERAMp! @SObf: Bl | phagkoedaVatemula (I),

al cohol's include, for exanple, alkylene %{ycols such
asPeti¢preneny? yr diesidpgpophrens @ Fegrlant hvraxwe;

1, 4-butanediol, 1,6- hexanediol, neopentyl glycol,

T (MR e hAOBLEF SPae TEoR el e sbed ffSuss have
al | [ i.wal gnt_ _al ' 0 :

T, BEHE gipUetD B s oBkBRRALE ol crtytepl Shro @3ty 2 o

1, 4-exgdhaxansdi &hd nl.edcnel Qéﬁﬁi@d@ﬁﬂ FBEhARRbe AN A he

i ke. Exanples of aromatic dival ent al cohols incl ude,
10allorleacanpliide xydehedirolbnanbydiwexyli keoupxafipties of

di val ent phenol s include nonocyclic dival ent phenols
sudhvaley By 8§axnb rasoupaiceahsining swmpiopnd - urlishi ol

and the |ike;, pisphenols such as bi sphenol A

bi SEHATOIESF, (OBl s ABROFIS, SYEUPLEARN{OF axy dighisRy Ebg, ame

as or different from each other. Further, when these
structures are constituted by two or more kinds of
oxyalkylene groups, the groups may be banded in a block
or random manner or a combination thereof. 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 alcocholic or
phenolic hydroxyl groups in one molecule; i.e. dihydroxy
compounds. Specific examples include divalent alc¢ohols
(e.g. aliphatic, alicyclic or aromatic divalent alcohols
having 2 to 12 carbon atoms), divalent phenols having 6
to 18 carbon atoms, diols containing a tertiary amino

group and the like.



15 but ane, di hydroxybi phenyl, dihydroxydi phenyl ether
and the |like; and fused polycyclic dival ent phenols
such as di hydroxynapht hal ene, bi napht hol and the
like. in general forrmula (11), E2 represents a residue
that is the dival ent hydroxylg group-contai ni ng
conpound 20 descri bed above for the general fornula
(1) from which hydroxyl groups have been renoved; and

A2 at | r u n
aroup FEaPRLEnIH K RREEEAA AT £ e
(WBgLimbit, Ofé&k fef® {%lglq/dgls b8cR & Qi l%Héeéﬁﬁﬁ&_@' by
gener al fornu a (I 25 CHZQ(AJO) x t he ot her
bepngpyeticogépco Arehd mh@eneka} 1I4Hhuﬂaaediban X, 6-
denotes an integer of from1l to 10; R' represents
hydexapeediod - aneabdatty lgodygohav J@WQHE@QI) and3@he
carpbon atons, aryl group, alkylaryl group, arylalkyl

gr %&? or acyl group, and A3 represents an al kyl ene

e nERGTRDSS ) Tk Ap vEhan G STRohall ngtprbRy ofor

* 1 O g NOR | AL Oy 15 3%&558%%&1%@&”2“9 jheng
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structure (A20)m mey bé t same or ‘different from
eat-adfdloheRuAddi oM, are- ch‘:ch)l@é}éH}l@dlf'ﬂéQHhﬂol Gariid&he
nore preferably 2 to 250, and especially preferably
10like.10Bxafirashert, ampaadial divalenbeal behslarenglude,
different. 10 The pol yether diol represented by

F@ﬁzﬂxﬁmﬁﬂﬁvléyl%qﬁd%ﬁ%waﬁé Bie peired by an addi ti on
reactl n_of alkdgene

d di d |
o oup. CORVRIET (1 EOTRRGRE, PSR, PBE BIe MRS
OX§ én%c H;igﬁofé cqﬂ%l gggéqu er}g cfarﬁg%gl,t oreASsorcin,
;e.g. ethy

carbon ato
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), E? 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 (III):-CHR-CHR'- (wherein one of R and R'
is a group represented by general formula (IV): -

CHz0O (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 propyl ene oxide, 1,2-butylene oxide, 1,4-butylene
oxi de, 2, 3-butylene oxide, and 1, 3-butyl ene oxi de, as

well as conbinations of two or nore thereof. Wen two

or nore kinds of al kylene oxides are used in

conmbi nation, they may be bojgded 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

conbj [ f I oXi er_alkvl.ene

o e eRnl, ZL Rl hSE A0 PR TR
Therduptber atyal dydigine o descdirebentaddedilislene grou
pr%?erably 1 ¥o %Oégnnnre prefé?%bly 2 to 250, 25 gnd P
eshpecirg) [fropr 2f €5 abloarbdnt atd@g) , pavilenethy dtaaining A?
group of the divalent hydroxyl group-containing

c ofgio tied an- aBiylenefagoalyl saexagpfzon @f teheé prehctEtons.
net hod for the ol yet her di ol reEresenged by genera

{ OPFRIISERRESES | HEF ddeAth e o R SHF R frodialie TAY Bhdhe
( t Ln ich th bove- descrij bed divalent r
hC%?@iGﬁ'gggE%F%%nt£Qﬁ ﬁécgoﬁggﬁﬁd B §§?aFFan
mey.efdcAlan1l,S £ PO YIMRId 208, Whbpe 8o @l aGlEY, $1H81250, and
represented by the general fornula (V)]

Cld sbd¥GECH2p De £ )y N-OREo( VD0. OF(vbBELE) M Ahd m' may
represents an al kyl ene group having from2 to 10 4
cadvebdrheatsens; op diifstrentan i nteger of from1l to 10;

and Rl _represents hydrogen or an al kyl group having

from 17he Pakystdesofial ohePresftegr Buipgenaual foymula

ar P]Hp’ca%r %lealp}:(gllaare% %u a%r aggz}./il:loqlr (:)clé%’c):ion of alkylene
oxide to a divalent hydroxyl group-containing compound.
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 oxide, 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 alone 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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and optionally copolynerized with an al kyl ene oxi de

15 having from2 to 4 carbon atons. (B) A nethod in
whi ch the polyether diol is produced via a pol yether
havi ng a chl oronmet hyl group on a side chain using the
di val ent hydroxyl group-cant@ining conpound as a
starting material. More specifically, a 20 polyether
having a chl oronmethyl group on a side chain is

b I [ i f
oot & e b AL D80 B M AR P e s che
0x &ﬁ,etmddmfnrga%mtmt B;rgg{ef#al' %o Pﬁeﬁyc £r) by
reactlng the polyether with a po ylene g yco

havidlignder @Ae2£6 D1 dwidh; aritheas atzqrr&r@ndsﬂ X (wherein R
Is as descri bed above; - 32 and X represents

chl ori nd) By owithedoiniwdiaie) tha ddrwe-peresenoed ofiwient
al kali, or by reacting the polyether with a

omsy%ﬂqe«,w eﬁéogpy%@lta#éﬁ@@a%‘wo‘ﬁt%@ﬁ Ra¢tagtiromatrerdal

h | kal i
! 2 K HSPEE GBS Heklthg: S E LI Bt APORESSTRRTIY She.
&QE%EHEf°§EL%%F¢h’are descri bed above can be used.

nponent of the present invention can be

obt al ned b)C]ﬂOJ_)d’ﬁLI@Hn_g_dhquJ@f i n.gool ymer bl ock
(cl- éyhe hydrophl i ¢ pofyner block (c1-2) by

a knomn nEt For exanpl e, the Conponent--((@)) can be
produced by | ymerizing the block (cl-i) and the

bl ock (cl - 2) 0under reduced pressure at 200 to 250C
DU{ t.he , pol yneri zation reaction, a known

AiPabi PREECRPY S 2N 135 AR NSl 850w hasedi from 2 to

4 carbon atoms; p denotes an integer of from 1 to 10; and
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 chain is
obtained by addition (co)polymerization of
epichlorohydrin or épichlorohydrin with an alkylene oxide,
and then the polyether diol 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;



Further, while a known pol ynerization catalyst can be
used during the polynerization reaction, preferable
catal ysts include one kind or a conbination of two
kinds or nore selected fromtin catal ysts such as
monobutyl tin 20 oxide, anti4qpny catal ysts such as
antinony trioxide, antinony dioxide and the I|ike,
titanium catal ysts such as tetrabutyl titanate and

the [i i i t,al h I, '

h_yép%'z? FEe S PEBbNI U hiras, PoPPEUyT 12B4P! chrid he

! 'gﬁe%m Q:OUR é; £ 9ani Biyafééﬂc&%l&f AR, gg&fwﬁéé with
For the purpose o urt her Tnproving antistatic

Pr epss1pa 10y 1ehar ey QN notbkh ABy ProfRirt Navihg Chrd® Ao 4
33 object of the present invention, the Conponent
( Cearlman atoost ahntlee galetsefble of at d1&agdt.one nenber

sel ected from_ the group consisting of alkali netals
5and al Ral thearlkylenst gksde Thasingo@pbneht caporbatoms

i ncorporated therein 5 _before polynerization of the

CofSEHerE Ders. haeri ! SOPGers AR9GH06R fheve can be
Cogpopent (C), or after polymerization of the
Conponent (C). Further, this conponent can al so be

incorpq&@t@gm§$ﬁgﬁﬂl]cdvfBﬁﬁtm@gﬁ%%ghhoﬂnﬁﬁnﬁﬂBh 8% Be

conposition according to the 1 resent invention, or

i netiateat ®¢ pbeywétiFimgathanaesfim powingh biheciab@ie 1)
nmet hods are conbi ned. Exanples of the salts of the
10 Coapdridret hyHyophtlideolyakrsbbdclor dmi2¢ bgi @sknown
sul foni ¢ acids and _inorganic acids, and halides of
A Ra1odro KPS SAEIRIES ERE HiQRRORESES §61 Lirraih o SFRSEFaMh
gl oo 132l L1 88" 4k TRLRES (BHCl) 384 the block (c1-2)
under reduced pressure at 200 to 250°C. During the
polymerization reaction, a known polymerization catalyst
15 can also be used.

Further, while a known polymerization catalyst can
be used during the polymerization reaction, preferable
catalysts include one kind or a combination of two kinds
or more selected from tin catalysts such as monobutyl +in

20 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 crganic acid salt

25 catalysts.

For the purpose of further improving antistatic

property or charge controlling property, which is an



magnesi um and cal cium Specific preferable exanpl es of
t he Conponent (H) include halides of alkali netals
such as lithiumchloride, sodiumchloride, potassium
chloride, lithiumbrom de, 20 sodi um brom de,
potassium brom de and the li4ge,_ inorganic acid salts
of alkali netals such as |ithiumperchlorate, sodium
perchl orate, potassium perchlorate and the |ike;

f al k l.s h
CcEBIE A PrRoRbeedly IntRukitEn Yy ReReaRRuf IERY e
25(:31?1':51?‘1 %f sah%ykzgwctprytc 1esggsortga¥,{e%egsu?;éaéeow

to 24 carbon atonms such as octy oni ¢ aci

dOdE@yc_ijrS:hb!pf ebheigeiky dJetnadec heidlforing atkslli hrth
stearyl sulfonic acid, tetracosylsulfonic acid, 2-

et hgtdesxy| Sl $ arnmpoaent may Ydencokpprat&dliharetial
salts of aromatic sulfonic acids such as

5 phBRAIPRAIPPAHIMEr der i on r@afpﬁhﬁyqi@merwtc (§d) d dweinche
l'ike; al kali ,nmeta aI ts of %1I benzen sultonic

acpﬂ%y%zﬁﬁlaﬂ at K B‘EB“ﬁﬂh Yo §T18 E%\Fbon at ons

I f d .
@fep‘ﬁgﬁ)%sul %n‘TSlJ([:{4 ac%l ggn%ﬁ% Cl)pheny (ﬁ or%hés
aCthnpoern‘%oBMfpoEM|B:é‘|1fn‘2:’6lt‘§o§§1iegi aMbrlehe hiKkeigal kal i
metal salts of al kyl napht hyal enesul f oni ¢ aci ds havi ng

anpaddiydtibd g otipe iddln? coapd8i iciaorh Gt catrdiig Sti€ - tas
di met hyl napht hyl sul foni ¢ aci d,

10 di peefrTdpyhmaphi oyl ot fisgospatated therein in a manner in
di buté/l napht hyl sul faonic acid and the |ike; and al kali

meV &5 AiNes 2BPVE | Hothaist &de SHMP e aci ds such as

tri f) uatenetbancsyhfonle acld and cliothenl 6 (TS36
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 chloride, 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, tetradecylsulfoniec acid,
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conmbi nation of two or nore. Conponent (H) can be used
in a range of preferably 0.001 to 10% by nass, nore
preferably 0.01 to 5% by nmass, even nore preferably
0.01 to 3%by mass, and especially preferably 0.01 to
2% by 20 mass, relative to- tdye _Conponent (C) of the
present invention. A preferable ratio (mass ratio) of
bl ock (cI 1)/ bl ock (cl- in Cbnponent (d) of the

pr o] 1 re
prg %guﬂ§§ﬁgg %ﬁ%goqﬁ%% % iiﬁgié a ygp?gfé?gbly
30e€1@{;ﬁ’@.‘xmsu§§'§ﬂ1@ ahifac laneoggé YiBe;( Ghkat@mmde) salts
produced, for exanple, by the nethods described in
JapanesmaRdtentl ford: dcdidd- Epein {Kehanylbalfonic acid,
2001- 278985 and Japanese Patent Lai d-Open (Kokai) No.
2002rHgadeultheiConpshemd tok)lofe; vhéapiegetal salts of
|nv ntion can also be available fromthe PELESTAT 300

%%lb(%epﬁéuw%&wﬁ&#achaww B 8dkyd Bremriidd 6

Ltd. inclu 00 303 , and

i es r.odu ts
g H B ReRe Lo i8R P TN S TPRLe Sisbment
( it e resin
cé‘ﬂn%%%*‘f%l?é“ﬁngm%fh%ﬂ;‘fégéﬁ ?%%‘2%%17"8*%5?998?2&’%% i
pasiisoryl pheagisdDrqief eicall ¥nd. thd Q.1%e;palksl bymd@ss,
nore preferably 1 to 60 parts by mass, and especially
pr ed Eralpliy a2kybn&thigaatlenebyl fimsis; dsasiedhenidgGarparltkyl

by mass of the total of Conponent (A) and Conponent
(BSrQHPtW+§hp?e§%n&8|Q%F?ﬁpléﬁomsvvﬂﬁ¥ #Be addition

crreereBRoe DR Rde S el rosi stance

diisopropylnaphthylsulfonic acid, dibutylnaphthylsulfonic
acid and the like; and alkali metal salts of fluorinated
sulfonic acids such as trifluoromethanesulfonic 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 0.01 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 ratio (mass ratio) of block (cl-
1) /block (cl-2) in Component (Cl) of the present
invention is a range of 10-90/10-90, more preferably 20-
80/20-80 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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effects are insufficient and inpact resistance
deteriorates. when it exceeds 100 parts by nass,

i npact resistance deteriorates. The addition anount
of the Conponent (C) which 20 constitutes the second
t hernopl astic resin conpositjson of the present
invention is 3 to 30%by mass, preferably 4 to 25% by
mass, nore preferably 4 to 23% by mass, and

cSpecd 8.y RELETANY 309, 2HEY JRos. Based o040

e tot f he onen

ComwyenZQKsﬁam %o .t b@olt@@%ﬁ I @M@r@a@bnemenctmeof

addition anmount is less than 3% by nmass, antistatic
pr oipe rdne seéat et hosration chi\healweaeadchaﬁuamanmm the

exceeds 30% by mass, chem cal 36 resistance and
suPEIdET A pgear seitiesonmp ke dl Hra m@ln@gacul@r@d |kur demyo

The addi ti on anmpunt of the Component (Cd) wh
c oMt tle S PERRE E AR d thﬁer Hopt Sti% tPEsPﬁo‘é‘b?&ﬁ)sﬁ 40,0303

resen vention is 3 to 30% by nass,
pré?erégﬁte %%Eﬂby mass, nore preferably 4 to 23%

by ”B-Sffhea@&jdlﬁ%?xe%h@hhy BF el @Ielm oRed ?&éo%i%ﬂss,

based on 100% by nmass of the tota of the nponent

( Bondtie uCeppone i r stClt heai@pldit icompeNE NEorihd s ifidrhe f
present invention. 10 Wien the addition anmount is |ess

t hielre 3Yelspntrassyerghanges Gonttol10ngaptepey tyass,
deteriorates. Wen the addition anount exceeds 30% by

%efeeﬁéﬂfwcaﬁ r'es 8 RREES AR Masff BeEe appeEr rally df to
ed rt cles deterjorate, Conponent 51in
( BV URRE 1 rb SEPE RS b1 FIRIRFED DY dpeld o0 patts
by mass, based on 100 parts by mass of the total of
Component (A) and Component (B) of the present invention.
When the addition amount isg less than 0.5 parts by mass,
antistatic effects are not obtained, chemical resistance
effects are insufficient and impact resistance
deteriorates. When it exceeds 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



or charge controlling property, the first
t hernopl astic resin conposition of the present
invention may further conprise, in addition to the
above Conponent (A), Conponent (B) and Conponent (d),
at least one selected 20 frygmthe group consisting of
the foll owi ng Conponents (C2-1), (C2-2), (C2-3) and
(C2-4)a Component (C2-1), a polyetherpol yanm de and/ or
pol yet her pal yest er ;. Conponent  ( C2-2) . noni onj
e AT E e S S L
dro@pd Conponent (C2-4)r, a lithiumsalt. - 37
The second thernoplastic resin conposition of the
pr esentrhe Ny@&M+ i BRYuhtl §hetheC QORpbEENE NEC1BDAE ch
Component (C2-2) in addition to the above Conponent
( Byonsindu€Cerpomenthi(rd theamopbsstdesireedn omypdairtiier of
conprise -a at | east one selected fromthe group

cofR$ ftNesgnef LnFrntighove SobpoHEnty @ass) PR 4
- d Co t C2-4)._ The thi th | ast |
66 S M oTR T ot BT PRt (ndait PE ey hd °

f : . . t 32 . @
LRI b et A RS 2 BYRONST b Ty has, by
angh £oFoReat + (A1 d%th@SCgﬁﬁﬁﬂéﬁ% (@@%etﬁgr@$ﬁﬂonent

conprise at | east one selected fromt group

co®l)standgtbé Chepaleare (Cpnpdnerd pr€3eh), iCaamoient
(C2- 3) and Conponent (C2-4). 15 (4-1) Conponent

10 ( Ghen thenpodihton @rountolst esprideentsi hyem$on disrge
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controlling property deteriorates. When the addition
amount exceeds 30% by mass, chemical resistance and
surface appearance of molded articles deteriorate.
(4) Component (C2)

In order to further improve the antistatic property
or charge controlling property, the first thermoplastic
resin composition of the present invention may fuxther
comprise, in addition to the above Component (A),
Component (B) and Component (Cl), at least one selected
from the group consisting of the following Components
(C2-1), (C2-2), (€C2-3) and (C2-4):

Component (C2-1): a polyetherpolyamide and/or
polyetherpolyester:;

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

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

Component (C2-4): a lithium salt.
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pol yet her pol yam de and/ or pol yet herpol yester. Exanpl es
of pol yam des used here include a polyam de derived
froma diam ne conponent such as aliphatic, 20
alicyclic or aromatic diam nes, including

et hyl enedi am ne, tetranethy3enredi am ne,
hexanet hyl enedi am ne, decanet hyl enedi am ne, 2, 3,4- or
2,4,4- trinethyl hexanet hyl enedi am ne, 1,3- or 1, 4-

bi s(amimemetbyhd ced apiane;cbisd{itr aspebexybl et hane,

25 phenyl di am ne, m xyl enedi am ne, p-xyl enedi am ne and
t herebékie,invMehitian ahy phatther abmsyidd G&her adbognat i C

di carboxylic acid such as. adi pic acid, suberic acid,
3gCorpopgiitc (&€ird) tycidhdianetpcerd@bdviec Campdnent (B)
terephthalic acid, isophthalic acid and the |ike; a
poPPENF AP BEEEI hEY! - b@f‘cfiaﬁgg%éﬁ‘?%g Y FREENS At FRRPIESe

h I | | .am.and _th
" SRR TR SERL N DL T P R Bt e

aChgo§émébM§%n€hta?bﬁuﬁ¥%pQﬁh@oﬁghg’(d!jgy ggﬁnégﬁ Lfent
aci d, am noundecanoi c acid, 1,2-am nododecanoic acid
andcehe) li ke; and a copol yner pol yam de thereof, as
well as a m xture of these polyam des. 10 The

pol yet Héxepbhyadi e mfopCarpbnertsiCohpositibe ofpridsent
i nvention conprises a polyether conponent. As the
poPyetHer EFRPEARALMASE SR IFELE, CATPr kgt thenpbasat (cl -

2GBTS 1ca0) ol S OIBONEr .G TP, 4558
PoLUBLRHROIT s Lo CCTBT YL LT o oo
spectfidr @%aPRLES at least one selected from the group
consisting of the above Component (C2-1), Component (C2-
3) and Component (C2-4).
(4-1) Component (C2-1)

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

Examples of polyamides used here include a polyamide
derived from a diamine c¢omponent such as aliphatic,
alicyclic or aromatic diamines, including ethylenediamine,
tetramethylenediamine, hexamethylenediamine,
decamethylenediamine, 2,3,4- or 2,4,4-~
trimethylhexamethylenediamine, 1,3- or 1,4-
bis (aminomethyl)cyclohexane, bis(p-aminohexyl)methane,
phenyldiamine, m-xylenediamine, p-xylenediamine and the
like, with an aliphatic, alicyclic or aromatic

dicarboxylic acid such as. adipic acid, suberic acid,
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of this nmethod will be shown in the following. (i) A
nmet hod in which a pol yam de obt ai ned by
pol ymeri zation is mxed with a dicarboxylic acid to 20
carboxyl ate both term nals of the pol yam de conponent
and then mxed with a poly(sd kyl eneoxi de) gl ycol for
pol yneri zati on to produce a pol yetherpolyamde. (ii) A
met hod in which a polyetherpolyani de is obtained by
ad b e LN
glaﬂgcfc Aoy, %ﬁ)ﬁh%}? e‘i*u‘& é’%(”ﬁh >&° RRrEHRLL

5 pol ynerizat'i 0 fh ferm nal s

of abod yaiﬁdiﬂlt'ﬁ@'lﬁéué@ﬁd aarr@ %ﬁé end k& Iav AVRRXYE a&@@amed
and - 39 then adding a poly(al kyl eneoxi de)glycol for

pobynexmgﬁnpemnng(polgmdkuﬁmthod o aixdtam such as
pol yet her pol yam de i s obtained by adding pol yam de
gefePER Ity afenponert lacterc egd heli Kididroxry brdyaside
conpounds and a predeterm ned anount of a
poFi?Pa‘f?@Iféfrﬁ’é‘oilpdéljlbfllcgﬁﬁd%b%fwl? Rfeth egruqho as o=

pol yreri zat i.on

b BEE o aF AN any e AN hb° i @etgpupfetanoic

di séi@owl.2~@m%bdoa@@&&l@ act@l RO HL iNget hg,go) ecul e
termnal's of the pol yam de conponent i ncl Ude adi pi c

actopobuizar ipolgaintde sehacio, ags dyel ITRILiaC n@ktdre of
citraconic acid, maleic anhydride, citraconic

anhyere delyepdtdehexanedi car boxylic acid, 15
terephthallc acid, isophthalic acid and the |ike. The

nunber TheePab¥e thARUVaRLdRi YhiCHPONREtpéFyahl RE the

CEOLAIANG 119 b RS R ESENY JLIVENEL AL i P BREEZ0LY . | s

th
the polyether component used here, all the component (cl-
2) described above for the Component (Cl) may be used.

A preferable polymerization method for the
polyetherpolyamide of the present invention is a thermal
melt polymerization method. Preferable specific examples
of this method will be shown in the following.

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

(ii) A method in which a polyetherpolyamide is obtained
by adding a dicarboxylic acid compound in excess during

polymerization of polyamide so that both terminals of

polyamide molecules are essentially carboxylated, and



range of 500 to 20,000, nore preferably 500 to 10, 000,
and especially preferably 500 to 5,000 for achieving
the 20 object of the present invention. The mass ratio
bet ween t he pol yam de conponent and the polyether
conponent (pol yam de/ polyett¥&r) in the

pol yet her pol yam de according to the present invention
is preferably in a range of 90/10 to 10/90, nore

pr et alldi ng5a 894 RY( 410xy20h86xi @dy18aRpaciFak! y
preferably 70/30 to 30/70. Wile the nol ecul ar wei ght
of pe angydlzpsiber pol yani de according to the present
invention is not especially 40 limted, the reduced

vi §Eodi fymethad /) Whkshs gr Balyethorpodivanide di s traiiosd
0.5 9/1Q0 ml. . at. 25°c) is, .preferably 1 to 3 dl/g,
arty PG B r G fobergr ot T tant, | Sxcess | O

5 po&l:’)’c‘b%tﬂ?)%rxggﬂéag@)% c%%%%ﬁﬂhﬁ,g.é téqﬁz%%ig%?&n%%r%éc{]\r%{&yngn
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can be us al one or rn conbinatio

Exeim 219f(al bel arlarasies sl 8o Canponeatth82- F4, of the
present invention include polyners obtained :froxa (1)
a pdlymdirdaebbdeyl i ¢ acid having 4 to 20 carbon atons
and/ or ester-form ng derivatives thereof, and (2) a
di ol ABApGndm mekkadpt evetdiod Hé ) absven (d9passied Liver e
are E ig%gd bel ow, The term "carbon atons" as used
hete T 8PePs™e" e total number of carbon atoms

COnSt| LD S DG B DORMAR 8 U, QL0 1

ﬁaéaﬁ‘i%k 1§tgﬁ%%e ne13BRL St &imil3A Abgat RO FarGieds
avi ng to 2
component include adipic acid, suberic acid, sebacic acid,
maleic acid, citraconic acid, maleic anhydride,
citraconic anhydride, cyclohexanedicarboxylic acid,
terephthalic acid, isophthalic 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 to 10,000,
and especially preferably 500 to 5,000 for achieving the
object of the present invention.

The mass ratio between the pplyamide component and
the polyether component (polyamide/polyether) in the
polyetherpolyamide according to the present invention is
preferably in a range of 90/10 to 10/90, more preferably
80/20 to 20/8B0, 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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carbon atons include: (a) aliphatic dicarboxylic acids
having 4 to 20 carbon atons such as succinic acid,
adipic 20 acid, azelaic acid, sebac_Lc acid, u,u
dodec+anedi car boxyl i c aci d, dodecenyl succinic acid,
oct adecenyl di carboxylic acid and the |ike; (h)
alicydic dicarboxylic aci#® having 3 to 20 carbon
atons such as 1, 4-cycl chexanedi carboxylic acid and
the like, (c) 25 aromatic dicarboxylic acids having 3
t difPtedr hdre abdosed sticiread tyenqphthalncaagial in

i sophthalic acid, 1,4- naphthaienedicarboxylic acid,
2fgrmigptichgblentomi dhrfbhaxXyPPcrmlil addC) is

2, 6- = napht hal enedi boxyl | c acid 7-
n%ﬁ%ﬁ%ﬁﬁgﬁégig8r%o§§%9©, Wﬁrﬁnaf?ééfﬁq%&xl'edfo &8
sypgdituted aromatic dicarboxylic acids having 9 to 12
carbon atons and having a sulfonic acid group bonded

to ~ Sthkepal paBtd pdiivagihhes b r SUC S the present
sodi unsul f oi sophthalic acid, 5-pot

assvamsidn foansbphtdad .ad onaciod, ih combination of two or
nt et r abur _yl nhoosphoni unsul f oi sopl -t hha. 1i ¢ acid and
ther¢4 ke. -Exanples O the ester-f-o:nuinc

derivatives of di carboxylic, acid having 4 to 20
car bo xﬁ?Biﬁsi%gﬂﬁﬁbpf YEBWRF W CATRONgstefS2TH) tdie the

. - L.ncl.ud ' h
SoEu o b Sl s BESTRLES et Gupg ]

diret indxyaebagat @ nha iRt NYko@28- carbon atoms and/or
dodecanedi car boxyl at e, "di net hyl dodecenyl succi nat e,

déstar-tfdiwlingctiadieeanyledi cacbexy| aiwy @iynet Ayb11, 4 15
cycl ohexa: nedi car boxyl ate, diethyl succinate, diethyl
aehmrstentdi efxanplesebat ehe diler vty | (I9ebgedt bereiatehy|

cr., e- _dqdecanedi carboxyl ate, diethyl
§F§85Ciﬂgpeterm "carbon atoms™ as used here

refers to 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,0-
dodecanedicarboxylic acid, dodecenylsuccinic acid,
octadecenyldicarboxylic acid and the like; (b) alicyclic
dicarboxylic acids having 8 to 20 carbon atoms such as
1,4-cyclohexanedicarboxylic acid and the 1like; (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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di et hyl octadecenyl di carbox_yl.ate, diethyl 1,4-
uyci ohexanedi car bexyl . ate, dinethyl terephthal ate,
di et hyl 20 terephthal.ate, di(2-hydroxvethyi)
terephthal ate, dinethy". isophthal ate, diethyl

i sopht hal ate, di.(2-hydroxyethy".) isophthal ate,
di met hyl . 1., 4-naphthal enedita-rhoxyl.ate, diethyl
|, 4 uapht:tzal.e:ncdicarboxyiate, dinethyl 2,6-
napht hal enedi car boxyl ate, diethyl. 2,6 25

ezank; tinpéeﬁ@mtm&eb%véﬂb%xydwc%eya % 7r-
rapt.,thalen :t3z.r rl }=late, dlethy 2, 7--

napphtualemmiﬂoaarbbgyyicataaglcﬂ|anﬂtt: thézyike5 () 42 -

sodi unsul f oi sopht hal ate, dinmethyl 5-
péPh%%%EHﬁﬁﬂ1aﬂ0QéEh@r@dQﬂE?OXQZJHydcn#Wéﬁhymw'B to 12
sodi unsul f oi sopht hal at e, droazyet hyl ) 5-

pGEERYP (RS a?lgoiaﬁwéﬂ & éu&ﬁgrnfﬁeawk &rcipebengad e

UERd RIGNRIY iR CONDIN! i %gg'; Letuo or more. Véng

ese, terep | rcacid, alic acid, 2, f6-

na@mlﬂﬁﬁ&%qls%h@ﬁél’ié Q&Y. d5-BoBedi Qs gegﬂ&ﬂg@ii&

acid, and ester :f'o:rmn derlvatlves t hereo

paei@,r dbitet riButheppaainmetihesnokyess it efl itha cph eseat
i nvention conprises the above pol yester conponent and

atb@l¥@ﬁherEx®mﬁbﬁhenithﬁsesh@rﬂ@hyemnedecnwmmnuﬁu of a
all the above congonents -2) may_ be
Z

%%%%%Feﬁﬁbﬁehaw%/ﬁeﬁp Pi eATrn %@mﬁo#th@dQ
t: f 15 t t
p?%%e} ha sro%%hyes L eorﬁr }g,t eﬁ%tﬁ resegldérnvgn ion is

errra yrrer

s&%glég %@ﬁﬂh@sdﬂﬁeéﬂyls sﬁﬁ%hﬁgtév' ldiRE1SHOWR: p L [ e

| ow ng.
dlmethyl azelate, dimethyl sebacate, dimethyl «,m-

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-
naphthalenedicarboxylate, diethyl 2,6-
naphthalenedicarboxylate, dimethyl 2,7-
naphthalenedicarboxylate, diethyl 2,7-

naphthalenedicarboxylate, dimethyl 5-
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(1) A nmethod in which a polyester obtained by

pol ynerization is mxed with a dicarboxylic acid to
20 carboxylate both term nals of the polyester
conmponent, and then m xed with a poly (al kyi eneoxi de)

gl ycol for polynerlzatlon produce a

pol yet her pol yester. ) A thod in which a
pcl yet her pol yest er |s obt ai ned by addi ng a

di carb, oxylic acid conpound in excess during 25

PGPS HERFY YiGPrbhpdpestdimeddvihar bot h tern1na|s of
th | t | t || b | at ed,
TR A e

| t d whi ch
Ikygo) prom%gmmsigz@ | Qnyld gg/y Saniahe e in which a

pol ye erpolyester is obtain polyester

0pBes 8¢ 1 e NGNGBEALBal £XCeTS ahdl ¢ads hoxykie agl die
conmpounds, and a predeternined anount of a poly

(ab&ky| #lwoxicde)inglcpobinatiort egetther okofiore. Among these,
Pol yneri zation. Exanples of the dicarboxylic acid used

f SPreRvebdf aciidg iPeridladdgl ecidrmn@t s of the
onent i ncl ude adip:ic acid, suberic

| 10
A %hts% AP LTl alT AR S GHiSEPRE Rl 1
ride rmfﬁ%'&%%{ %1%Egr %é%%ﬁ. & &ci d,

cyc ohexan eglcar oxy| cacid
| pppRdallicc acid and the |ike. The nunber average
nol ecul ar wei ght of the polyester of the 15 present

i nventrhenpbiyptiedgsablesten bhethange 2ht30Qvé®tion
20,000, nore preferably 300 to 10,000, and, especially
pF%WEW%ﬂﬂ%/QB@OabQVQ mmﬂYdﬁﬂerachmsvnemﬁtdnﬁ @bp@tYetﬁer

t he resent_inventi qn.
compdnent. As the polyether component used here, all the

above components (cl-2) may be used. A preferable
polymerization method for the polyetherpolyester 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 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.

(ii) 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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The mass rati o between the polyester conponent and 20
t he pol yet her conponent (pol yesterl polyether) in the
pol yet her poi yester according to the present invention
is preferably in a range of 90/10 to 10/90, nore
preferably 80/20 to 20/89,ﬁ%ng especially preferably
70/ 30 to 301170. Wile the | ecul ar wei ght of the

pol yet her pol yester 25 according to the present

invention is not especially limted., the reduced

vIFBEBSTEYINT @) BpLYY 2t RernifoFd dphahyced X sol vent of

p o,1t.et:ra hloraethane at the mass - 44 ratio of
4§$gﬁ?g¥?ﬁe%ﬁﬁkentration of 1.0 9/dl, and 351'c) is

priet ey lalbllﬂfet(?ro% tQ %ﬁf’%}glg gaiolggghgpﬁglfﬁ%%%ﬁgl Xb?aJ.SneRP

2.5 cil%. The poiyetherp ester- o resen

| Byeaddiny qanyebtbe §seskalie8ecehpbiemaibichatisgn of

two or nore. For the purpose of, Inproving antistatic

prbparhgxylichecalovenonpiznentd( &) peade thandddadahaurithe

pol yet her pol yani de or polyetherfolyester of Conponent

(€5-3)PkY & YprBSRM IS alysolonl L nEedrthegudos of the
neri zation process (including before

10 |
p%?gﬁg%PffFFSH; at the start of polynerization,
duri n%x@ﬁkﬁg?ré&%a\{ﬂeo'aica?%x?i{@&ﬁ% %G%ggz%ggt ion).

The anoun nmponent use nmponent

(82rbosd)1 afingheher RsRMulieN ¥Rk QR & Sof itheApbaDPs: Of
0.001 to 20% by nass, nore preferably 0,01°15°to 15%

bgompasntanidcéspecadigic predtier abbyrl: hdial, 18¥hyic acid,
mass. In the first thernoplastic resin conposition of
thelelst ecdfy Fhvemomis, aCodpomehei¢ Griydrddn, be used
Ié&é&aconic 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
20,000, more preferably 300 to 10,000, and especially
preferably 500 to 5,000 for achieving the object of the
present invention.

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 10/90, 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 (Nep/C) (measured in a

mixed solvent of phenol/tetrachloroethane at the mass
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range of preferably 0,001 to 60 parts by mass, nore 20
preferably 0.5 to 50 parts by nass, even nore
preferably 0.5 to 40 parts by nass, still even nore
preferably 1 to 35 parts by nmass, and specially
preferably _ to 30 parts by mass, based on 100 parts
by mass of the tcUlll of €otponent (A) and Conponent
(B). When the addition 25 amount is less than 0.001
parts by nmass, antistatic prop ,rty and surface gl oss
ota Db ded 4/ codeshddelfideptatei ofien 1t e jaddi tigR 3500,
amount exceeds 60 parts by mass, inpact = resistance
désepreafataddy Dn3the Zécaidganand hiam phefappbBstd.S to
resin__conpositions of the present invention,
COnpoteffi- (C2-1) 5 can be used in a range of

pr ef er abl 001 to.60 parts_b mass, nore preferably
0.5 t o¥8g¥? PPAEE OBV it B AGRRF ot HARF 1975 Cab
40e PRULP YR58 P dditni QURRAOEL LY Befghly | Lo 35
parts by nmass, and especially preferably to 30

parts Fay BBSSpulRsRd o8N ihe PO NRY ta%t%t&@iéf&ﬁsci&frty,

Component (s,) . Wien the addition anount is less
t hlaen DB Cpapbdsedy (HSsanabei sdddd coprhperty and
surface gloss of nolded articles deteriorate. 'Wen.
t el ¥ridiariPen Yanhde mr @edyedberpo gttt rbpfnfigsponargact

' teriorates. i.5 The ratio (Cl)J(C2.1
o E4ehh HEh s heoREEAEI SEEPREAR 11 A OSRBGNENTE (G 1)

Qo B SSd B D L85 S IMERS 00k 1S DY BB o,

preferably in a‘fange o

el sl 38 A ntsspelly musigs st .
(£hg dfterepslihan Abily ) TasEhanthcduhe 6atdan@nenlte (H)
used in the Component (C2-1) of the present invention is
in a range of 0.001 to 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 (C2-1) 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

property and surface glcoss of molded articles deteriorate.
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Component (C2-1) is nore than 96% by nmass relative to
100% by mass of the total, of the Conponent (C) and
the Conmponent (C2-1), there is a tendency for
antistatic property to deteriorate undesirably. In
the region where 25 the ratio of the Conponent (C) is
more than 60% by mass and fhe ratio of the Component
(C2-1) is less than 40% by - 46 mass, there is a
tendency for surface gloss of nolded articles to
déheni oratalditdesi ambint ebeR)is Cohponeary blyCRal}, impact
Exanpl es of the nonionic antistatic agent of 5
CoRpofemCcy E2t2yigrateie present invention include

SR BT S B TR
gl 1 (1) T g P g ko

Réaﬁet@éaﬁs%ai&naﬁ hikyd A prlklkepyb1grouphayi Bo §ar1£§ by
22 carbon atons, X is a group represented by the

f oh$ 9 nogy- ef @lrmﬁéa&bw .G t2. 58, padts--HY hmasth anen nand
Z, which may be the same or different, are each a
gPbEberapive et e HY nasd st bl vabng Ftorldulegenymote Y- 2

°£re§§§§%f¥*%o 85 par‘Q B& igs;, and especially

preferably 1 to 30 parts by mass, based on 100 parts by
mass of Component (B). When the addition amount is less
than 0.001 parts by mass, antistatic property and surface
gloss of molded articles deteriorate. When the addition
amount exceeds 60 parts by mass, impact resistance
deteriorates.

The ratio (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 4-60/40-96,
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 Component (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 ratio of the Component (C2-1) is less than 40% by
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UHL OH2 OH and mt-rn, is an integer of from2 to 5. )
exanpl es of Conponent (C2--2--1) include glycerin 5
noncvt earate, glycerin nononyristate, glycerin
nonopal mtate-, glycerin nonostearate, glycerin
nonobehenat e, glycerin nonool eate, diglycerin

nmonol aur ate, diglycerin nondoryristate, diglycerin
nmonopalmt:tt:e, digl.ycer.in nonostearate,

di gl yceri n nonobehenate, 10 di gl ycerin nonool eat e,
sorbit athemndlsaur aéedesor MdraBur FIREOMYIdss dEemolded
sorbitan nonopaltritate, sorbitan nonostearate,
s@rbiehes niholsskoharate suxdsistanbhpnol aurate and the
I&ge These can be used al one or in coiebinat:ion of
tUB~8t rOFeorERbetS%a1dly preferable are glycerin 15

nonostear ate,. digl.ycerin nonosteanvqa glycerin_. nonol c
urate, “di¢ lﬁge?#%t}}r/reoﬁ]&n&ﬁpé?e?n?o%q? nag%ﬁo‘%‘f ear at e,

20EmBo P OReNL ) (G2~ £r2 kWi &Hv&rg{% §e81phhese
conpounds in an anmount of no |ess than 2Ws By mass.
Epabpresersd a@esnonesitdds 2c2)-21-0¢! mele ramdgensuch as
20 | aury chet hanol am ne, nyri styl di et hanol am ne,
pabnakitidietdeapohads neG2--@ar ryprdedenteanblyattRaegeneral

ol eyl d. et hanol am ne., 7-s.crryldiisoprcpanol am . ne,

n;?F%?%ﬁ(ﬁwq)Soﬁ?QﬁﬁﬁﬁGP&nPﬁe?sed alone or in combination
pglfmmt, Idri imsc% ropanol amne, -- 4 8

stearyi di'i §6propano! anmine, fjleyl t~7. ,'~arQg>t'e',
nano 3-fl 11 ne, Nr bi droxyet hyl al kyl am ne (the

al kyl group of whichhas "from 12 to 22 carbon atons)

and the 'li keroryxam des such as |aur yl(ﬁb et hanol am
i -de, nyristyl di et hagol ami de,
(z) ,—H
(wherein R! represents an alkyl or alkenyl group having 8
to 22 carbon atoms, X is a group represented by the
following formulae X-1 or X-2,
"‘""‘N\ (X-1)
]
——C——N_ X-2)
N\
and Y and Z, which may be the same or different, are each
a group represented by the following formulae Y-1, Y-2 or
Y-3,

——CH,CHy,—0—— (Y1)
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5 pal mtyl di et hanol . am de, behenyl di etl xanc |ram de,
ol eyl di et. hanol am de, | auryl d.ti sopropanol am de,

nmyri styi dii sopropanoi ani . i de,

pal m tyl di i sopropanoi tm de,

stearyl di i sopropanol ~ur.ide, ol eyldiisoprop;nolamde
and the |like. These can be%lised al one or in

conmbi nation of 10 two or nore. The am ne conpounds are
preferable. More preferable is a Conponent
(C2--2---2) which_ conprises at |east 20U by mass of
each of | auryiar&Hean. GHsm@e—and (Y-2)

st earyl di et hanol am ne. |For the purpose of inproving
anti static performanceCHgl 4 a commonly known additive
may be m xed with the above--- described conpounds.
Exanpl es thereof include higher alcohols having 12 to
18 carbon at ons.gy -Ubpeany.—silica, (ga)cium
silicate and the Tike. jurther, to I mprove mscil _.
i-]..ity, they may be Asgg {n a formof a 20 master
bat ch. The noni onic dﬁ ?stghic agent of Conponent
(C2-2) of the present invention is also comercially
aenfl| Bl dsagn RUtGFRODE RIrPEER €A, 5.7S-35, T , - - 6e,
TS-5, TS-2 nanes) and the |ike manufactured

trade . |
y RalaBpiss i f Bompogane) (L% 1Ie dnel BAasT vt 1

i tsranere s A WonoRbERE e iR s,

Pin&h&s 2 ) 2@ 00, l%ééﬁﬁ% RRNLS DY rIBSS 1R in 49
preferably 0.00 o 50 parts by nmass,” éven nore

prefieratanate, 04l yoeBth panio®lbyt&RSéiglsiddrineMeAc B fate,
preferably 0.05 to 20 parts by mass, and nost
prEgEyetiiy monemy bl stGtisar d gbyceabs ndrapedmohatie 00
pg{éfyé)rfga%gnggtearate, diglycerin monobehenate,
diglycerin monooleate, sorbitan monolaurate, sorbitan
monomyristate, sorbitan monopalmitate, sorbitan
monecstearate, 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
monolaurate, diglycerin monolaurate, sorbitan
monostearate, and a Component (C2-2-1) which comprises
these compounds in an amount of no less than 20% by mass.
Examples of Component (C-2-2) include amines such as
lauryldiethanolamine, myristyldiethanolamine,
palmityldiethanolamine, stearyldiethanolamine,

oleyldiethanolamine, lauryldiisopropanolamine,

myristyldiisopropanolamine, palmityldiisopropanolamine,
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the total of Conponent (A) and Conponent (B) . when
the addition anbunt is |less than 0.001 parts by nass,
charge controlling property deteriorates. Wen the
addi ti on ampunt exceeds 60 parts by mass, chemnica
resi stance and surface appearance of nolded articles
deteriorate. 10 In the secof® thernoplastic resin
canpy=-Lion of the present invention, Conponent
(C2--2) can be used in a range of preferably 0.01 to
16tparysdisoprspanobielngyr efleyabi ys & fpane18mpae SN oy
mass, and even nore preferably 0.1. to 5 parts by

ni$shyPeetethy ladby bamine pyrhesahhel ofourheft shakholfias
0 t and Conponent (dC When the addition
ggggﬂpf?stq( géscflﬁ}a‘?ln .Wsﬁataglg %ana’s‘%e' oFhamgees such
conpt ' . deterjorates. en.the ., addition
a%gu%éﬁéxgﬁiggggggiég%é%f g{rﬁgggfg%%% %%%aleSSistance

apaLAN § REQ RBREBERINE, WenBLadeald | fl-g5 20
deteriorate. In the third thérnoplastic resin

cobpphiidttanol ahhée, rassntiiipyppbpotslacaaponent

(C2-2) can be used in a range of preferably 0.01 to
10Ypb3 t ¥l diy sensepampkamidsy epelmbt yldi iGoprbpaBopamtde by
mass, and .even nore 25 preferably 0.1 to S parts by
nﬁg%?r@ﬁéa%ﬁf’&wlﬂﬁ b lerhdsiytradpenpdemidefand

t ( Conponent. (A ) and_ Conmponent (.D en
PP SR shasmanty PS - feed T 55 TROPO iAoy
MBSS oL hRfge op ragdihtengo@ﬁ&ﬁ?aé ﬁredskgﬂpéﬁiee.s- mypen
the addition anount exceeds 10 parts y nBss,
chesiccalbleesk st anaganmts Ucbages appgaharefpef se s ded

a:r.t:i_cles deteriorate.
least 20% by mass of each of lauryldiethanoclamine 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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5 (4-3) Conponent |1C 2-3) Conponent (C2-1) according
to the present invention 1is a boron conpound; i.e. a
compound whi ch contains the elenent boron. This boron
compound (C2-3) can be used alone or. in conbination
of two or rxore. 10 The boron conpound (C 2-3) is
preferably an organic bordt pol yner conpound. As this
organi ¢ boron polyner conpound, compounds contai ni ng
a unit represented by the below general fornula (VIT)
apeefrefdyabl €05 N \BD1 par@Q@HpY GHGE,- 'eMEn2mbbe Exanpl es
of conpounds containing a unit represented by the

abE e G AF 0% oFnACa PEVEF) bareassiefséidbl gvan more

ARG Db Oh PEEP Y 01 G ANRCBBF o BTy
COPOUS AR OIS SoebionBhaTUie 0 BEELLLY IOy
toidltotal 3f EERRAHENONAPT afecginenR t(ﬁ?)ge@‘n%tno%teo
one boron atom as represented by the bel ow general.
f addnitlin( ¥inbi)t -iss Lessnihyn O 0010HQraeHIy YmYss A ¢harge
lire N. R In the .fo.rmula (MIl) , gqis 0 or 1, and
VFRIH G922A1g" Proppgitot dsteriqrjtes ( TR)en -thg Bddition
(gggﬂﬁi gxléeggu%dn%ag%% 3 ﬁ£§2, chemical resistance and
surface appearance of molded articles deteriorate.

In the second thermoplastic resin c¢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) and Component (Cl).
When the addition amount is less than 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.

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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same or different, and are oxygen-contai ni ng

hydr ocarbon 5 groups having one t =.rmna:i- ether
residue and no nore than 100 carbon atons in total,
and 'T" is represented by, -OGC-W--C---- group
(wherein RO is a hydrocarbog group having, 1 to 82
carbon atons), or %1 --N i -group | nOH
HO (wherein RO |s a hyd r-ocarbon group having 2 to
1 carbon atons); s, t: and v each being 0 or 1); R6,

- O P RS bﬁi@assoriﬁﬁﬁQF gP@GEO iew Eﬁﬂ?q¥§ythe sane

Oriofb LA, e { e apbhe gt SXPspns) B8 CRTASS
'B?lﬂgg%r“@ﬂéﬁi@ﬁ?°?e§f§ﬁ§ﬁ kyEKQXXUP é%La F%hgggéé OFhe

group, ben yl oxy group l'ene g

| mseded hese Qreupst&Byoaft.ain a functi onal group - 52
such as a hydroxyl group or the 1llke, or nay have a
suiBsdl t Gempon&xian{fiZes’)of the pol yneric charge transfer
type conjugate include conjugates represented by the
bel ow CoFPERERT c HF2T0r I%FICQédH“J() te gtitexprpsens ineention

L he f yd t
g gt GURPPancL i 7 GURAVED G GRERgns the

t %[_I@P}lé}ﬁj‘pgag’croh)or rrand pRXBECBom S i - (&139 SEEL &P}
alone or in combination of two or more.

The boron compound (C2-3) is preferably an organic
boron polymer compound. As this organic boron polymer
compound, compounds containing a unit represented by the

below general formula (VII) are preferable.

-~ N
CH,0 OCH-GH,{—

vin
N

—1 OCH,~ CHO OGH,
N P

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
proportion of one basic nitrogen atom to one boron atom,

as represented by the below general formula (VIII).
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g( f~y j 0 0 OO? dei31f $ 011,0 NI 10 (where-in P is
a pol ybutene residue havling an ;average degree of
pol ymeri zation of 20) 53 - CHx3itl~ O Tc. CHO OHI G 3
(XI) QH CHCUO I 3 1.000 (XI 1) HCf,.CHE 1
11 CCk1t Gl dt CFhC}{sO 10 kCH OHC- GHB- ((r) GHSGH$- ),
(XI11) CsiUr)' ">t 11 N@ 1 DH k?11 54 - CHZOe
OHC-CH, O C (Ckl,)J,-g .$. p 0O 'OCHaCHO OHbC ( XW)
HOCHYCHL _

~ N

CH,0 /ooH—CH,-[T]q.__
é vin
[ \ )
=¥ OGHz"' CHO " : OcHz
N R \IEJ{H ~r
R R

In the formula (VIII), g is 0 or 1, and when g=1, T
denotes =(T%)4—(T?)¢— (T°)y~ (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-(I?ng—%—group
o

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

atoms), or

—0—C—N—R1°-N—C~group
o1 |
O H H

(wherein R is a hydrocarbon group having 2 to 13 carbon

7, and R® are

atoms); s, t and u each being 0 or 1); RG, R
organic¢ group which may be the same or different; and r
is from 10 to 10,000.

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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fO HOCHYCH, Cl11&0F1 40 C%iz Al O l~ QliFM HA i f
f Fla-Cl4 ~ea 00 t_... ~~ 0133L. (XV) cixlst\ #i
41C I13CNt{ CHC& Qu# CHI GlatS }'wWHO OCr HOI
Ql43CF3 $ (XV1) f ~F jli / CHCH QU 100 The

pol yneric charge transfer tgfe conjugate can be 5
produced by the nethods desefibed in Japanese Patent
No. 2573986. 55 1In addition, a comrercially
avai | abl e product nay be used as the boron conpound

( GR<B) as Aa fiydebeyabdrexamy ehei 3iké Gt BERONa4QON" or
simlar product manufactured by Boron International
C§ubstieue™:--The boron conpound (C2-3) according to the

present: invention may be mxed singly durin )
pr oductiBRIGF Phethq IPéﬁ%‘ﬁFé%t?t&a’f%%?‘rF%ﬁ%ng%n, or

”@Xn?§g£@8“¥%caﬁdg conjugates represented by the below
chemical formulae (IX) to (XVI). In the following
chemical formulae, a hydrogen atom or a hydroxyl group is

usually bound to each of the terminal carbon and oxygen

atoms.
[ cmo, OHC-CHO-C-(CH-C
B o6 0
-+OCHy~CHO™ | OH.C
(10
CIBHXJ\E, H
¢
L Culls  (CHyCH;0-)sH J 30
~ $$ L
CH:0 _OHC-CH:0-C-CHCH-C-
B 0 o
~OCH—CHO" | OH,C
X
i
CHf M
N?
/7 \
. HOCH,CH; CH:CH:OH 410

(wherein R' is a polybutene residue having an average

degree of polymerization of 20)



m xture (conposition) wth a polynmer of the Conponents
(A, (B), (d) or the like. Exanples of the latter 10
i ncl ude "H GH BORON MB400OM BLDBE" (a master batch with
pol yethyl ene as a matrix, or simlar product
manufactured by Boron International Co., Ltd. In the
first thernoplastic resin cohposition of the present

i nvention, the Conmponent (C.2-3) content is 15
preferably 0.001 to G0 parts by mass, nore preferably
0.001 to 50 parts by mmss, even nore preferably 0.01
to 30 parts by mass, still even nore preferably 0.05

to 70 pacﬁgxpxpﬁﬁsﬁh specially preferably 0.05 to 10
parf{s by |masB; abd st preferably 0.1 to 5 parts by
ma obasegoép(nncloo parts by mass of the total of

Co onent (A){and Cofponent (H). Wien th=e content is

than 0,0D01. part
antlstatlb pr oper

by mass, there is a tendency

y to deteriorate, wu¢n t he

_ts by mass, there is a
ppearance to deteriorate. 25 In
hernopl astic resin conpositions
‘ 03 on, the Conponent (C2- 3)

ent=f s preferably 00@O1 to 60 parts by mass, nore
56 preferably 0.001 to 50 parts by mass, even nore
preferably 0.01 to 30 parts by nass, still even nore
preferably 0.05 to 20 parts by nass, especially

phi”t'd

pr effer abl y 4 05 to 10 par by-mass, and nost
pr efier ably, O? _nass, based on 100
parjs by / Conpg (B),. Wien the content is
| es Ji 904y parts mass,| there is a tendency
H.C!
for an statr
| (X11)
{
HOCH;CH;, :{H
HGCH:CH: \CH:CHzOH Jd1o
i .
CH:0_ fOHC-CH;-(OCH,CH;—)r-
B-
OCH-CHO” | 'OH:C
X1
Can\ H

NG
O o e

Z OH H d1o



property to deteriorate. when the content. exceeds 60
parts by nass, there is a tendency for surface
appearance 10 to deteriorate. A preferably content
rati o of Conponent (C) and Conponent (C2-3) is 38 to
99.8% by mass/ 0.2 to 62s by nass, nore preferably 67
to 99. 7% by mass/ 0.3 to 33%by nmss, and even nore
preferably 75 to 99.2E by nmass/ 0,5 to 15 25e by nmss,
provided that, the total of these conponents is taken
as 100 -s by mass. Wthin this range, even better
antistatic property can be attained. (4-4) Conponent
--9) Exanples of the lithiumsalt of Conponent

- 4) o020, UK CHIQsLatfith tion include organic
aci|d salfs, Binogrgani © acid ¢dlts and hal ogenat ed

df OH{G t hi um Pref erjabl e exanpl es incl ude at
| eqst one conpound selected ffromlithium pergﬂ"{?r ate,
['itlhi um trifluoromathanesulf nate, lithium?2

(tri.f u.ioromethanesulf:onyj):imde and Iithium

trils yooy onet hanesul t ony| ; met hane. More

pr fé‘?’gﬁﬁgﬂ- ?{mpl es include | east one conpound
sellected fr 57 lithium

tritf AQGHEHet Helf@Bu: Lf: onat . e, J4at hium i>as (t
rifluoronmethanesul frx:yl) imde and Iit ai.um

tris(trifluoromethanesul fonyl) net hane. Even nore.
prefrerabl e exanpl es incl ude; lg{d east one conpound 5

sel ect ed from
bis(triff th‘%&ﬁ;ﬁlﬁtﬁqo‘ﬁ?ﬁ ‘mcle and lithium

trig trllflu t: h,9Exxesul@ anyl ) nxet har e,
Espei-HiT Wopré?*bFabl eis lithium

| o)
Cully | H
H'% .(
HO(I:HCH; cu,g{on
| CH, CHy 38
i CHO_ OHC-CH:OuC—N-C:Hr-N—-C—*
81 0 H H 0
—ocH~CHO” | "OHC
v

- ——

| H
@Nf—cmcmon

The polymeric charge transfer type conjugate can be
5 produced by the methods described in Japanese Patent No.
2573986,
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tri.s (tri-.fla oroneth:anesul fonyl)rnethane By m xi ng
t he Conponent (C2-4) of the present 10 invention in
the conposition of the present invention, charge
controlling property can be further inproved, and
sustainability of the charge controlling property can
be expressed. Wien m xi ng $%e- Conponent (2-4), the
Component (C2-4) can be sinply mxed as it is, or the
15 Conponen:. (C2-4) may be dissolved in a sol vent

(i ncl ugi AAdi WRbE) )a JFhmbReNaM ¥esyaAuHieproliBet may be
Conponent (C2--4) may be used as a master batch in
whbet a4 tihe diospersetaind (d2i-Gh.caneepffrabbde dxemple
polymer in advance. Especially preferable solvents in
whF cHH1Gte BOBORoAPpIMemr (dmidpri prefeshimped facsurad epy

o, a c ound_ ,represent by the bel ow genera
f%?ﬁ%ﬂ‘ %n”ECWPF‘fl‘?n °(-Ao§* X . (X6"11) co

coo
(AO) ':l"h]te EBPOE h@o %r,}l%;jal CEQE%%CCEJ:EM@I% toth[lgprreé:’seerHtS

an al kyl'ene group having fr arbon ons, a
c

dii ¥ o B ilond @a yhi 8 QG DR G QURUE PRY 3 PG +3BnaheNBL A
group, or a divalent alicyclic hydrocarbon group; R

| hidependentliy reept esemicsiaibnnear may hcandiked abkyl
group having 1 to 9 carbon atons; A independently

r Bp¥arent(sompoal kidwner il hgropp liaes nef Xheo Companbons
I e N S
ERLERRNL B oD UBlop QLB (XMdded"BalER witn
polyethylene as a matrix) or similar product manufactured
by Boron International Co., Ltd.

In 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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al kyl group whi ch does not have a hydroxyl group on
the 10 term nal thereof. Especially preferable are
bi s[ 2- (2- but oxyet hoxy) et hy. ] adi pate

(di but oxyet hoxyet hyi adi pate) or

bi s(2- but oxyet hy. | ) pht hal gg%halate. In the case of
di ssol ving the Conponent (C2°4) of the present

i nvention, th+- concentration is in a range of 15
preferably 0,1. to 809~ by mass, and nore preferably
t ®re60usbly faddl Far bharartisnh byhmagaseewdn fiormei ng a

mast er tc di spersi.ng.the Conpongnt (C2-4) at a
hiP§ﬁ?85%§]e>htrbr-g]¥‘i 6 §§ DO PASHdvahte <YSPr BPEfabl e
i r o e h_by_m xi.ng .t he
ChrsaattLl &%) BRGSO re A AN T onal 1y
apsek¥eMLy aNdst hgn108hdre Kngadiag, t Hed e birlGerably

m xture. The known polymer used here is especially
poefetald yamqel prenssshiledsddava anoephers bgnehassueh as
25 pol yal kyl eneoxi de and/or a

pEPRRPRsAte (B3 ecxi Weert dicaicrnhgnt pbd Vireesrs, tBpecP fO@L

exanpl es i ncl ude; pol yet hyl eneoxi de, ) )

pBPRY BT oY TSoxFaE TS pbt v tFETCRREY hy PE MK SFet 1&nd

b k copal rs_consisting of | yam de

pb%%%?% .toanéet%é%gor %%\/ehﬁsﬂt?%%ec n%o 3afaf€‘§?eé‘ﬁ%o§<q de.
| Bagddi gy ks st Nehe FOMPONEAenEhly0 RR3e
igsentig% iﬁswhigﬁgg poIyephg#LVSEaEE%Jaéﬁ%hgbpearance
hydr apthédicrateol ynmer bl ock (cal-2) 5 can al so be used
as the polyner having an ether bond. Therefore, the
Conporemtref€rablyl)caftentie rpcésent Gompemenon (Chhyam®
contained in the qu?onent ( or may be contained

i hoBRTaer (ESmponéht bt r?@-gr%)ebénmﬁs iton 62% by
mass, more preferably 67 to 99.7% by mass/0.3 to 33% by
mass, and even more preferably 75 to 93.2% 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 better
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
trifluoromethanesulfonate, lithium
bis(trifluoromethanesulfonyl)imide and lithium
tris(trifluoromethanesulfonyl)methane. More preferable

examples include at least one compound selected from



In the case of forcing a master batch of the 10
Conponent (C2-4) of the present invention, the
Component (C2--4) content is preferably in a range of
O5to 80%by nmass, nore preferably 1 to 60% by nass,
and especially preferably 3 to 4019 by nass.

Sol uti ons of the Conmponent $€2=4) of the present 15
invention is avail able as SANKONOL 0862- - - 20R,

0862-1 3T, 0862-10T, AQ 50T or the like (trade nanes)
maAbhaet red lubyosarikan<Ghdifiopake} ntisiiyn Co., Ltd. The

Conponent_ (C2- 42r is available as a master batch

n2Ae (i SareRpe tFanseuliionydy ippde| are Yithdam nane)
aksgs tp.ﬁactureghb% S‘ﬁd%ﬁo iﬁ) Chem cal _i ndustry Co.,
LEAES PR B OF PRSP Ho iy PECPaRe n EBRPORRES on of
t nt, .| i n -4) can be used
iEng@%agi%eEg? ﬁ{%gg% e%kb%uycc/i% gg 80%3%#6 epacro ? Owgmass,
NBE BecticffRbAablL ¥yt 0 @0 Dl 39 rRabE Smbih IS £ENEN) IR &
25 preferably 0,01 to 40 parts by mass, still even
naneé liprkefuer ablly (Or DE dcaxroR@thaneé subforplymetspeci al |y
preferably 0.05 to 15 parts by mass, and nost
pEePetiadily orefermlie par td thyumass, based on 100

part:, hy..mass of the total of Conponent (A) and
C%ﬁb%hteﬁ’}rﬂ(lgfomegﬁwl-ff’ﬁ‘é{l)QSH]P"{‘W‘%n anount is |ess

o not™ i b REE RS Ty, Sl et Sefiedt 6o’

10 PEfitSntBTRESEhS Usdidsitabhl bEYLRE Sh&er¢hakg6ntion,

15

20

controlling property and inpact re i stance
dett@rdeorcanerolling he-gpecendcandbé hiwtkHdieAppbasd ) Gind

resin conpositions of the present invention,

i ilepy f the charge controlling property can be
expressed. When mixing the Component (C2-4), the
Component (C2-4) can be simply mixed as it is, or the
Component (C2-4) 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).
COO0O (AQ) nR
e Qi

COO (AO) nR

(In the general formula (XVII), X represents an alkylene

group having from 2 to 8 carbon atoms, a divalent
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10 can be used in a range of preferably 0.001 to 60
parts by nmass, nore preferably 0.005 to 50 parts by
mass, even nore preferably 0.01 to 40 parts by nass,
still even nore preferab ivy 0.05 to 25 parts by
mass, especially preferabl%BO.OS to 15 parts by nass,
and nost preferably 5 0.1 t®# X0 parts by nmass, based
on 100 parts by nass of Conponent (B) . Wen the

addi tion anmbunt is Less than 0.001 parts by nmss,

chpdgecadmir gkbipge@riaderihg bs apdtmatinprgeved, dhen t he
addi ti on anbunt exceeds 60 parts by nass,
@Js‘t’éa}e?fabuahlr:vylw hydrasisabge gomer ol iingepeogertly 20
and [ act ilstance deterjorate. For the purpose of

i hpR oA cReFe S tHARED edcﬁ%'fﬂlcaﬂr%sbéifh%el g 9
SHéiﬁgﬁeéﬂyﬁgarﬁnfﬁﬁégeﬂg%nQ§9yror£égl s an a%k¥%her

i nprovi ng antistatic proper argé co ?lng

PEERGs thavibBeof t6si @ndhoneaeBtls 254 el MRkpshidchd BSI N

conpositions of the present invention nmay conpri se,
| deraiti g ia0n iheeyde Gomperent so(A)), (B), and (G ), at
| east one conponent selected fromthe group --- 61 -
consi Srefgreple rxafwleewr figtGo mpomwennds 0y epxormdrdnby

t d Co t (. F th
‘q#np%ga?%%e”eomﬁgn?%ﬁgep”%&%@ s WhgRehe ipalis an
t ce a rance of 5 articl

oﬁ#ﬁrt %%pl ﬁ%r oélcgogeégﬁ’t‘)% atfc pr%% g% °UP cHhr
COdn Q] %EeEEQPef *E%pe&thi?'ﬁx%ﬂe‘i%‘b‘TQpééétBl% [2-§sLN

COfT'pOSI tion of the present:” Invention may comri se

tiher d:oldthvkpge CoppriiEipa teD) dabutdk RsdRiitedhy L oAMIQNERY),
and may conprise, as desired, at |east one conponent
or bis(2-~ butoxyethyl)phthalate

In the case of dissolving the Component (C2-4) of
the present invention, the concentration is in a 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 (C2-4) with a
known polymer and optionally 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
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10 selected fromthe group consisting of the follow ng
Conponents (E), (F), and (G, wherein; Conponent (D)
at | east one polynmer selected from the group

consi sting of a block copolynmer (DIi-a) conprising a
pol ymer bl ock (d-1) mainly consisting of an 15
aromati c vinyl conpound ands®& pol yner bl ock (d-2)

mai nly consisting of a coniugated di ene. conpound,
and a hydrogenated product (D b) thereof; Conponent

(BpoBmg @ tonpOb iRy JEPHIERYdE) WBlyester and the
(co)polynierirati-on. of an aromatic vinyl conpound or

ambo Ry regrgrnenied wohydllgdrpevrddand Ianetfetion nydhe
nonomner conol nmerizab3.e with the aromatic vinyl

c%ﬁRRRRﬁP BFe%Qﬁuﬂiﬁﬂethént%m%bﬁenm WO}CEDMponent
ti b t e, bl
c%%]‘s‘{%'il’\ae&ge}‘%? T3edcad e BRECRPEHL1C BpioBRe, Biadhr(c1g)

R L R N
Vi e £ a@l, y ehef & dpmtfl(@d W the a«!hé“iﬁ%"s%étﬁ% (fém

and/ or unsat urated aci d anhydri de. The Conponent

Gongp dree nfont B} neCotrp antentCofbpneand(cly ,Cotpragite ( C)
can al so be used. together with at | east one selected
feamRaings gnoapoidunsiannipegent ohetlGompesent iyvention.

Cbnponent C2- onent (C2-3), and Conponent

(C2- 41 § %%ﬁ%éﬁéﬁngﬁﬁﬁglﬁI@BﬁﬁﬁhPﬁFc?Lﬁfdﬂmthe
Oﬁlgjrl e hg\(egthfyonfescl'% gjl(:%%kat 1r§) e tJﬁny(PBe Component
(C2-4) content is preferably in a range of 0.5 to 80% by

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 Sanko Chemical Industry Co., Ltd. The Component (C2-
4) is available as a master batch namely SANKONOL TBX-25
or the like (trade name) also manufactured by Sanko
Chemical Industxy Co., Ltd.

In the first thermoplastic resin composition of the
present invention, 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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consi sting of an aromatic vinyl conpound and a pol yner
bl ock (d-2) mainly consisting of a conjugated diene
compound, and/or a hydrogenated product (D-b) thereof.
15 The . Hydrogenated product (D-b) is a conpound in
which at least a part of the carbon-ca.rbon double
bonds of the conjugated dufé econpound of the bl ock
(d-2) is hydx:ogenat:ed. Exanples of the aromatic

vi nyl conpound which can be 20 used here include all.

ofo.theselorepiitoned abeye, baBNGn WODCPastyENeazrdor
a-net hyl styrene are preferable, and styrene is
e$pectatsy of darabpket BxanpleSooponhet c OB ugdhed the
di ene conpound include butadi ene, isoprene,

hégddiréng, amourd: disadeefythan 0.991ppagaf e mass, charge

1,3-:- i d,the like. Preferabl .
PR BRE P ands TeddTrgehe OB &r6netditien

gm ggtahggt £00- s ta0pQLL BOL €. fly t @%gir_?;n&bﬁﬁgg o TR

_63_ conprise two or il npx:e erent nj ugat ed
diceaegé o8ROLREIS. i nehbeBp&Byy keideRgadti Pe 2 SadHdeMm
bl ock or tapered block form The block (d-2) nmay al so
copperserdtom | to 10 tapered blocks in which the
content of the aromatic vinyl conmpound gradually
i ncr eadedheoperapdatnd W rd cbpongpeististhitelsivonpri ses
pol%ner.blocks %&ferent i.n .content of vinyl baonds

dEPTTREL 1 (He FEENPEEATHY TVERELEBnpGRRRPTRE BF6ch

(o) b1 Bk epaL e 0, OIORENLL O skl

bah8¥, 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
0.1 to 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 controlling 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 contreolling property, the first and second
thermoplastic resin compositions 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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formulae (XVII1) to (AX), or hydrogenated product
thereof. (A -R Y ... (XMI1l) (AA -X... (XIX
A-(B-A~~. . (XX) 15 In the structural fornul ae
(XVIT1) to (XX), A represents a polyner block having
an aromatic vinyl conpound as a main conponent, and
may partially conprise conjagated drone conpound as
long as it is essentially conposed of an aromatic

vi nyl conpound. Preferably, Ais 20 a polyner block

CeBRELStNgy X lt@ss FbhBdwihy bmPBaSHt 2() MoRponent (E),

preferably no |l ess than 99% by nass of the aronmatic

vCagporemtpoliid. aBdr épnmsentts (&)honopol yner of a

conj ugat ed di ene conpound, or a copolynmer of a

conj ug@fedhedPerpese cifpdiRgovineg e refbabARTS such

as, an,aromati.c 25 vinyl._conpound. X represents a

r SBFRHE" freflc‘;&ﬁBFangurdf@é?ﬁ 2PRegERdteLhamolAtdger of

f e " ' . of f 5.
R e e G S A

Conhbgat @shtdicanengopRsEd. 0 the UL i1hCarpenshic (D)

of the present inventionis preferably in a range of
areshi | comtiawilticonpduritd gorjsegat efvetitens eagposmsht fse
10-- 70/30_90 by mass, nore preferably 15-65/35-85% by
nmaks, fobknyiagpEemppngntpr @ergbhy 29sS0/i40- 80BpbyemBSS.
The bl ock copql ynmer consisting of an aromatic vinyl

cBAPJUHE R d SConf AT F tirefs LBAPOTE COMBORPBWN
SUIELENGE el URe! SEAL S 0RO Ol
Components (E), (F), and (G), 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
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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Japanese Patent Publication (Kokoku) No. 547-2693.5,
Japanese Patent Publication (Kokoku) No. S$S47-3252,
Japanese Patent Publication (Kokoku) No. 549--2423,
and Japanese Patent Publication (Kokoku) No.

548- 20038, A 15 production nethod for a polyner bl ock
having a tapered block is @ sclosed in Japanese Pa
Lent Laid--Open (Kokai) No. S60--81217. The content
of the vinyl bonds (1,2- and 3, 4-bonds) derived from

the canrjmpgaced déene: qeAPRAYDNE-OfaCaRPARENbo1 A f@h Of
the present invention is preferably in a range of 5

tmoébﬁée@TNitMUabeun$ﬂﬁungp9dnatédu¢md/omehghhtofated acid
ngonent (1)) of the present invention is preferably
18" -1, 000, 000, nore preferably 20, 000 to 500,

000, f b 000 to 200, 00

Koy M P kil e
o i 1y 0

Sidsyha 50t et Lt e 1 A0

t bel &l tireh ke PGS ES qﬁ@nﬁlst% o taler @Bg& ﬁ)ént5 @90
to 200,000, in the .formulae ( Il

Répu| Gtnpomenit Khé—?)JUQOMmonénton¢Zﬁﬁ) obnﬂheomponent
con gﬁted di me conpound can be perforned using am nes
as N, N,N,w -tet:ranethyi et hyi exeedi ai ui na,

thyl.arajn triethylam ne, diazocy |.o (2,2,2)
oé#ge O%ﬁﬂae?ﬁea?ike ethers such as tetrahydrofuran,
di et hy

d|hutyPeFEg?gg¥g%|4¥ qﬁghgyé%%loenﬁgbgig%nggthég%
phesPhART desSa) 1@0@]!‘%1@1%”éeﬁgl§rh’éf MRS (a2 K daS
of potassi um and

consisting of an aromatic vinyl compound and a polymer
block (d-2) mainly consisting of a conjugated diene
compound, and/or a hydrogenated product (D-b) thereof.
The hydrogenated product (D-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 especially 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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sodium and the |ike. Another preferable exanple of
Conponent (D) of the present invention includes a
pol ymer which is obtained by the above nethod and is
treated with a coupling a.gent so 15 that it has a
pol ynmer chain extended or branched via a residue of
the coupling agent. Exanpt &8 of the coupling agent
whi ch can be used here include diethyl adipate,

di vi nyl benzene, nethyl dichiorosilane, silicon

t ebipEidOtivdeor Shdite Ml AFut¥ht I E&HjufaitdE, diéke 2dmpounds
tetrachloride, tin butyl.trichlaride, silicon
dvimethytaghiber bdededjemaa; aahdomt etrcadhbor tagerdd 2lock
di br onoet hanee, 1, 4-chloroinethy'.| _benzene, his

(£9¥ehl dhesPigry (ErRanBay eplesd dioredife nieas loitp, 10
t ol yl i t, 2,4-b trii te and
T LR L oy En L SR IOk COpot JTASE (Haga

p j Lnt_of ] SIS e
e ret orgRRianeraRe { of mRAEE £E% ISRt
bliocdss dopMik68 pAlyRRBT bEo¥ks Vi cmRAUNds gsadyal Ly

i ncrease, and/or radial block type ones which have
beiary s lgingst édrived fromuphe ngod yaitrENtiede Rtbridteind as
Conponent SE», al so can be used those in which the
ca¥dsh-(dcdad bon doubl e bonds of the conjugated. diene

o7 coRpPErEr ST :rs%;g’ﬁﬁﬁﬁé%oy%@%%pge&)aﬁ»?ﬂ sb%i”
BTED opvabe 8T i0 S aRATARY P PUEr g 90 W Rooen

HomiilR® (XVIII) to (XX), or hydrogenated product thereof.

(A-B)y ... (XVIII)
{(A-B)yX ... (XIX)
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 5, and Z denotes

an integer of from 1 to 5.
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vi ewpoi nt of weatherability (light resistance) of the
obt ai ned conposition, those having a hydrogenation
rate of no less than 90% are preferably used. From
the viewpoint of .lowtenperature inpact resistance,
those 15 having a hydrogenation rate of. 50a or nore,
but Iess than 90% are pref@&fably used. Hydrogenation
reaction of the polyner which is obtained by the
met hod and co--iii p:rise-s a polymer block mainly
consi Sthienga@fio adif afHeMakbRiavi @Y BAMRSRpdusdito apd 20 a
pol ymer bl ock mainly consisting of a conjugated di ene
coppdudthetaticbe pendomuedobieknowd imetChogenedt s()) af
desi red pol ynmer can be obtained by regulat i.ng the
h{Be oetsfitodnFar el ¢y Yenbrpiasenbysin Spaense cofret hods
i ncl ude. t hase.di scl ose in.Jagﬁggs. Pat ent Publication
€

BT PRk ()N, SRR B £oN] 1P e PTRPABIY cat’i%n
(Rokokuodiay dds; 43 lapanese, Ml eny Bubll ot on,,

( Kokoku) No. 36 panese Pat ent I cation -

6dnd (dakia) 1NMopr&8:240Y, 2d2paneses Rabynkabgl d- Open
(Kokai) No. 1102-13340 and Japanese Pat ent

Lai d- Obenbl&ok atgpdlymer MOdn 2044t olfnat herdmatSic vinyl
therznopl.astic resin conposition of the 5 present

i AYEPRYh andhe gerlitdadsdadbene efmComdonent ¥KMwnis in
a range of .preferably 1 to 200 parts by .mass, nore

pP 7 §RSE£% kS rﬁ&?ﬁsfb?gﬁdggﬂﬂéFQﬁcnore

et SialLe 0. S gBIR AR RS Tl
Padhsndne massnef pig @ ibAt akoRd K GONRONEAY —£491 #And
Conmponent (B). Wthin this

Japanese Patent Publication (Kokoku) No. S$47-3252,
Jgpanese Patent Publication (Kokoku) No. S48-2423, and
Japanese Patent Publication (Kokoku) No. $48-20038. A
production method for a polymer block having a tapered
block is disclosed in Japanese Patent Laid-Open (Kokai)
No. S60-81217.

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
9 to 80%. The number average molecular weight of
Component (D) of the present invention is preferably
10,000 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 150,000, and the number

average molecular weight of the B portion is preferably
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range, a nolded article with especially excellent

i npact resistance and chem cal. resistance can be
obtai ned. In the second thernoplastic resin
conposition of the present invention, the addition
anmount of Conponent (D) 15 is in a range of
preferably | to 200 parts b¥°ntiss, nore preferably 5
to 170 parts by mass, even nore preferably 10 to 170
parts by mass, and especially preferably 15 to 150
part & ppraasst Hd¥dddton2dQMhr tis byenfssnudfae (XVIII)
Conponent (B) . Wthin this range, a nolded article
Wi Q1(§6)especially excel |l ent inpact: resistance and
chem cgl s: L:, tapnce can.be ohtained. in the third
therno%?%%i%%%opeg%ng%%nﬁﬁﬂﬁlt%8ﬁgo?°?5ﬁ?t ﬁEeg fit

i ' t bl : t (D)...Ls
R e LS T
preeicer abl y, 16, N 'Q W0t e bYafi®Ss,1 L% ARG LariirRf erably 5 to
35% by mass, and especially preferably 10 to 35% by
ndsdmethpsadion I@Qephylsnineg, masszotythe(a,at al) catane
Conponent _(B), - 6 8 Conmponent (Cl) and Conponent
(Bpd Mhenlike sddierpopuchimsuitetrshydsetutian Biebhylene
mass, L Nproy, nt . in charge_ controlljng property is
RSPy TR EheF FLe RSt HARCOhOR R CHREEher and
c ' resj.st a : 5 rance_of nol ded
el o5 e i Gt S PR st

(Bl kQibéheey esambnb PYENtd10.IiSed OF ?gatas@%)npgha aner

resulting from(co) polynerization of  an aromatic

vispyliuwpmnpeiintheod iga. aromati ¢ vi nyl conmpound and 10

anot her vinyl nononer copol ynerizable with the

ar omatdother preferable example of Component (D) of the
present invention includes a polymer which is obtained by
the above methed 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, 1,4-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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vi nyl conpound in the presence of the Conponent (D)

Exanpl es of aromatic vinyl conpounds, and of the

anot her vinyl nononer copolynerizable with the

aromatic vinyl conpound, used here include all of

t hose descri bed above 15 for the vinyl nononer (b) of

Conponent (A) . Especial |y e%preferabl e conbi nati ons

are styrene/acrylonitrile and

styrene/ac. a:yonitril e/ methyl nethacrylate_ Further,

ashide capmdrentré®)l Wi Ao capebel usedikiers, whidd of

t hose described above can he. used, and preferable 20

areomhlbse vimwhicehpewrdsogrednbbly dowbleasbondsd 6r t he
ated di ene conmpound unjts are hydrogenated. More

OPEHLR RO @k SYPROSET PAMRRCR Y Teas SRARCHE%s it a he

cgg@oyicarbontggu | e bonds of the conjugated di ene

co P Gt S ar “hydrogenat ed, and especially 25

refer re i ' | e t 0, 0f  th
p Rk Bear aéftq%ogegm@g, na o %%FEga@g%@ﬁg%sE e

are hydrogenated. -- nponent
pwRSENttHa\carbbaAch SodtbidiaBed bdnagra thpokyiRidzald on

of the above nonomer conponents in the presence of
Odhponanirt(ibhs Fhet!Goiporéntopd)ymenompivies beed Gpd it i60 %y
by mass of Canonent (D), and has a S graft ratio of
pPEfetEiaFely RydepIsinrefas £redgerbaepergmpiesc &4 be
pr.oduced by &he I ri zatjon, met o%z descrj bed
BRI o dPhi BE CSHORSRE. (AY:n] % PYOZBBERR GHPD »ato
POEYI®Id ZalioQN: 2 R4l 6 ROLYARLLZ5E ¢ A t%n‘iO?L&yS%%ﬁl' ?He
pol ynmeri zatioh, as well "as a combination 10 thereof. A
gt 2ddipiolty BT wektiad ied 1iRyS ULyl M@k aWkk| of the
obtained composition, those having a hydrogenation rate
of no less than 90% are preferably used. From the
viewpoint of low-temperature impact resistance, those
having a hydrogenation rate of 50% or more, but less than
90% 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 requlating the
hydrogenation rate by known methods. Specific methods
include those disclesed in Japanese Patent Publication
{Kokoku) No. S42-8704, Japanese Patent Publication
{Kokoku) No. S$43-6636, Japanese Patent Publication

(Kokoku) No. S63-4841, Japanese Patent Publication
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usually contain a copolyner in which the nononer
conponent is graft-copolynerized to the Conponent (D)
and a non-grafted conponent ((co)polynmer of the
nonomer conponents with each other) which consists of
the nononer 15 conponents that are not grafted to the
rubber-like polymer. In the7first thernoplastic resin
conposition of the present invention, the addition
amount of Component (E) is in a range of preferably 1
t dK2BOkparis. [H63rads], npmn2Gepret enallasb-doenl (Rokai)
parts bg nmass, even nore preferably 10 to 170 parts
byora 82 -k Espastlalagansssf pabhy 1&idWpersdKphais My
. Eﬁ?ff on 100 parts by nass of the total of
oﬁ A) and Conponent (B) Wthin this range, a

nol de rdeC! excel l ent in

re3|s?gﬁgé ngrg%<§55%%§ﬁgét es”}f¥m%ﬁs l%n 1%§Pe
Co¥reBgftidvantabnl hehdrLrAM onl BMERLE WE I®r@Bnent (D)
aromatic polycarbonate bl ock copol ynmer which conprises

aispahyaeradgeook pteféyabagnsi 8bi REo Qdartie HHORREBLNhore

(L) , and 5 an aromatic carbonate pol yner block (f-2).

H@Féfemﬂely rx Ped U epadrnibyahesef ¢ven Gonpopertetd)ly
ferabl have a functional group that is reactive

htan' & dieitech Yd&FVbaPESnQFEecfﬂ%&ﬁﬂR§9ﬁ§FaPﬁYsl5 to
Lgﬁétw@é S, B:L L o2 O SV 81 O B e
grteaala@fi ddiohike. (A eafn%r @B{nsoﬁé@mra‘%s Mukuvdé‘ i@
hydroxyl group and a carboxyl group, and especia ﬁ
prefige abd endlsled Byt ey lwighOoUBpeciAESE excellent impact
resistance and chemical resistance can be obtained.

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 to 35% by mass,

based on 100 parts by mass of the total of Component (B),
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functional groups are preferably added to a nol ecul e
termnal _ of the aromatic vinyl conpound block (d--1).
(S Such functional groups may be bound to both or one
of the termnal,.,; of Conmponent (D), but it is
preferable fromthe viewpoint of inpact resistance
that the functional group- & -bound to just one of the
termnals. In addition, all. the nolecules do not
have to possess the functional group, 20 but
pcefpsedity (@19 ahd mon@ate (py et wheabt e Cadd 1td od-
functional groups may be present: on average per
meheenl 6.5 lksewbhaetHody vassbeinmeddnenti nbratucieng
functional groups to nolecular termnals. Exanples
t Rerleetlliing] paerert YrdthdatRRePEI renth wherokht {& WAnsy|
c ou nd a_25 conj.ugated di ene conpound_are
OB, B pRsfp Sl B e A P SRS
LorRouRrdy, Ak n | a functional
g?% pal s al ng\ga to %&g@%tﬁe%‘gﬁdgﬁf'amive site of
t he) olbabpgenpolyyrer; a nmethod in which ethylene
oxi de or propylene oxide 1.s added i::0 a_a term na
of th€ohpbosknico( wifetheapdeddran iatdnnfjomn act igraft
hydr ogen conpound such as al cohol s, carboxylic acids,
s{gRkralvawd rasuliicg fgeer d69) pmtornnd zpsionerf 2t i on
is tenninateg to introduce a hydrox I,%roup to the
t BFHHAC VIEKY SOTRIE OFn 2Rt E %‘{\;c‘fﬁ it oRPIERF YU andl

B%§K4ﬁg} %En?l %8”%&&?“&%%%?2@8{%@%%%$¥%%ﬂigﬂécar%gatic

ymerizatron 1s term oduce a car oxyI

H O lRmBohfEN Malhe pkRsThge COANANE FombBhe fONES) S NY

a functional group at a nolecular termnal is
pEsedrgrlasl yfoaeomat whivd iyt acbapeurtdy,banddesbtiee kotrds cef
t he conj ugat ed di ene conpound

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 hydrogenated. 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.
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units are hydrogenated by a known net hod.

Hydr ogenati on can be conducted using the known

net hods descri bed above 15 concerning Conmponent (D)

a ?lock (f--2) is an aromatic pol ycarbunate which

i ncludes all that can be obtained by known net hods,

i ncl udi ng those obtai ned byé®?mterfacia

pol ycondensati on of various hydroxyaryl conmpounds and
phosgene; those 20 obtained by transe.teyiica;itioa
(el t guipmendensatdidnrhe phegetli Midreaxyany b s copmoinrd
and a carbonate conpound such as di phenyl carbonat e;
afd ghelt |hel yRexiphetomfoditihed pbryarydnamsrp camdsnett < h
serve. . as a raw material for the aromatic

pAPy EBF b Sen eF uae e eBits fRénol The CRyBPBERT ndie,
2 2. pis(4 | L4 f
i E%I)I/lpgfr_%«%& &%%@2??@%%%@5 %nES‘H&bnént D), and has a

bigsh2t hydrr OMPRenYL I A N30 o 808 by mass.
1,4sl 4- hydr oxyphenyl ) mretthane and the |ike. Bi spheno.

A i s eapgciaabbyymeef@nhabkeprdtiseasidy tabsegagﬁnerization
nol ecul ar wei ght of the aromatic pol ycarbonate used

i pethedpradsentibedvem vorcansepnéher @irtponehts (B0Q foe-
50, 000, nore preferably 12,000 to 30, 000, and
eSPARFHPM P HvarEl agt ioms bydd PelysenimtipResand
different in.,viscosity average | ecul ar . wei ghts may
bELs %%Sl?rbéaéjtlﬁg?rh?%%oﬁr’oﬁﬁ gte%im THe ViSEbrey aWer age

MRhELLb Al We'gg!ﬂft FHolB{Eht%rlQb@éﬁ% ij]%e%g%?{cé‘rxﬁé’zg?ére wi3d

be cal cul ated by inp Ing I1ntot 'l ow N .
equadi D dodtatinea spesd Ty VEECRRLEY tHS3mmpowRi-Cch is

measured by using nethylene chloride as solvent at
2001 amenta icogecent ratpaiymefiri@ed gé 1k Momponent (D),
and a non-grafted component ((co)peolymer 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 Component (A) and Component (B). Within this
range, a molded article with especially excellent impact

resistance can be obtained.
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(et hyl ene chloride). 15 viscosity average nol ecul ar
wei ght- ([rix8,130}.2M..(3) Here, (n] = (~1s~x1l.!
2+1} ate.--1) /0.56 C (C representing concentration)
Conmponent: (F) of the present invention conprises a
bl ock (f-i) which is a functional group-nodified
product 20 of Conponent {Djgi-n which the functiona
group is introduced at. the term nal as descri bed
above, and an aromatic polycarbonate polymer bl ock

(t72) g ﬂayggg@e #y (E) can be produced by, for
exaﬁplé) (1) a ﬂe%hod in which the block (f--1) and

t he blagipohkn?) (BY efmhk gbeksigadtientich asnmeihod in
whi ch the block (f-2) is polynerized in the presence
ofarphat bt gek ychrbbyatarkd odki Eppolymet had dhn cahpehsédien
bl ock (f-1) is added at the final . '73 stage of

pBPYWRYT Aqdn (611t r@rtﬁlééknefoé)tlu% Gempsgyent D), and

reRHOE 5 TREE RRSSE AT gN6F © 55%2%&'}23?"&5 s
$§%§ﬂ§p9 gglgS(?%I&eC%gﬂ pr e‘f rablp%e%%%%g&?bhg{ve a

ZQﬁﬁ@tMleiﬁ%ﬁﬁaHlé‘t prefranabl e mér;%%r; Ar3Rhtdc it is
not necessary that all the Conponent (0) and the

Cpnpmwﬁnnon@tez) Bfartpespoesents ifwentbaslf erondlgek ude
copol ymers. The object of the present invention can
Wdd 9ESUPONYy %?srb&wylleasvugo%rb;ﬁms/s g@pum) ran of

then1 form bl ock co Such bl ock copol yne
nﬁi?fﬁ%ﬂftﬁhﬁrﬁgpp?% getrufreferable examples

include a hydroxyl group and a carboxyl group, and
especially preferable is a hydroxyl group. These
functional 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 inc¢lude
a method wherein an aromatic vinyl compound and a
conjugated diene compound are polymerized in the presence
of an organic alkali metal compound, and a compound

having a functional group is allowed to react with an
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met hods di sclosed in, for exanple, Japanese Patent
Lai d- 15 Open (Kokai) No. 2001-220506. Conponent (F)
of the present invention is also comercially
avai l able as the TM polyner series TIM S4L77,
TIMaL77 (trade nanmes) manufactured. by Kur al ay
Go., Ltd. In the first thernpplastic resin conposition
of the 20 present invention, Conponent (F) is
preferably used in a range of I to 200 parts by nass,

”%rc%iQEe%ﬂ@Qnygﬁj&?t?gb&ggneop otlsymm_t,-"a%ﬁetr?o\eeqnm}a%h

preferably 10 t parts by “mass, and especia

preehenaht Yoxide 0@ %5@ppﬁéﬁes JXM BB S, adha@sad AN tdr@dnal
parts by nmass of the total of Conmponent (A) 25 and

Corfpbhenbldd)) .copiblfinari sl rthrge addingl alechcaritviec! e
Wi th especially excellent. inpact resistance can be
obvaragen copoung) s@ekpvherc scofipbpretitl icCpcaflst he
resent _invention is a |qw ml ecul ar_wei ght . )
DA EFePih THRITARED WREFEFAn ARt fir AP LS HciAd 18R Br
‘ . de. I )
ot ot 68 PP BENEL £ a0 BBl T Phnal

| QWd HOohSAHAN WehIBh PO offidbNga COMP el (4B ¢ of

the present invention. Anong these, | ow nol ecul ar
waiocght empat atuirepyhenebwrar ioniad bet yhar i yedight is

pol yet hyl ene are preferable. 10 The wei ght average
mbespihatedwdiglintepdudre 4 merbeglydcdravp ikt ghtterminal .
ponoLa%%n is preferably 1,000 to 100,000, nore

pr ef erdlfl FOBPEBBNE ol o, IR L L8RAY e pBI AP Apr SF IRy 2

8m89gcﬁfﬁéx£é¥%aha1hfslé?%égﬁigigl%Eemfﬁgxﬁich carbon-

carbon double bonds of the conjugated diene compound
units are hydrogenated by a known method. Hydrogenation
can be conducted using the known methods described above
concerning Component (D).

Bloc¢k (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-dihydroxydiphenylmethane,
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pol yol ef n can be obtai ned by polynerization or thernal
15 degradation of a high nol ecul ar wei ght polyolef;in
Those obtai ned by thermal degradation are preferable
because they are readily nodified with an unsaturated
acid and/or wunsaturated acid anhydride, Low nol ecul ar
wei ght polvolefins resul timg fromthermal degradation
can be 20 obtai ned by, for exanple, subjecting a high
nol ecul ar weight pal olefin to thermal, degradation

i Usyal | 3

| B8ty tioneAgs notRh| Y1t o 300104900 P
i andapasesikdPat BiéphdmildACpene {fakiail )y MeesrEB362804,
for exanpl e% 23 Exanpl es of the unsaturated acid used
here iViclaggétyasvesdar acildcubet hecrght ofachd, axemaittn ¢
acid, cinnamc acid, ?taconnic acid, ma eic aC: 3.d.
aﬁalvﬁ%r?%@ée mﬁéhl@rﬁﬁmrﬁsensew&w%ﬂ%ﬁé Breferably

B0 8rt o Jocu"Sakt aF e TeRCRube: TR0 it ToaRRgar e,
. E@ﬁ@@i§lﬁ]lﬂf@%bgglﬁ%%hi§r®'0t %OEL:Co@@hyg gs different

chl oromal €i ¢ anhy ‘citraconi ¢ anhy e an
| Ekevisoiitgh afayafe misetuakentedfhid menagé@n of

two or nore. WMaleic anhydrlde is preferable ,
Conpetiesit asGapptophiafpresent invention is one which
has been nodified with the unsaturated acid and/ or
unsat l}"r*@t éféls‘&E%ItSérﬁﬂPGﬁHGemPhe%lhlmah@f opridier abI y
g_ rrass Epre er Ig/éwf 201 |
naggma%h% PoldBaEParT i ;ﬁﬂé\r FhBRy e appnﬁggn
LQQ%%QX o I ecul.ar
yoléﬂg ; %ngﬁﬁﬁﬂi Q%) Qﬂérgﬂeé§£f% v%g gggty
Uhp] 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)2%  (3)
Hexe, [n] = [(ngpx1.12+1)¥%-1]/0.56 C
(C representing concentration).

Component (F) of the present invention comprises a
block (f-1) which is a functional group-modified product
of Component (D) in which the functional group is
introduced at the terminal as described above, and an
aromatic polycarbonate polymer block (£-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 (£-1); and (iii)

a method in which the block (£-1) is added at the final
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(© can be obtained, for exanple, by nodifying a | ow
nmol ecul ar wei ght polyolefin with the unsaturated acid
15 and/ or unsaturated acid anhydride by neans of a
solution nethod, a nelting nethod or the like, if
necessary, in the presence of an. organic peroxide.
Materials correspondi ng +o/Xenponent (C) of the
present invention are comrercially avail able as, for
exanpl e, YOM x 1001, 20 1003, 1010, MOTS, 110,5, 2000,

CABQganek taathekfze(émd%f ea&reéa)oa@rktff@@t WhedepyoSanyo

chem cal industries, Ltd In the first thernoplastic
resa@tnmmpOShé|1nmu&trﬁhe1prgﬁﬁﬂﬁrabméemét@@d:ﬂbﬁn@ﬂent
(G is used in a range of preferably 1 to 200 parts
bpevess, (idore preferably 1 to 25 50 parts by nmss,
even nore preferably 1 to 45 parts b

ss, and
especi&fl S?afﬁ efErQoy She ooy é}/ﬁ%@on%&séé —6h

10 rt s, of t 0 nm 7

‘g (?93“ og‘nent '{F% 15 R ﬁ:rtaﬁiyaddﬁr}go %nnggﬁlsw\)s 52/595 ’
t gﬁ#ﬁ% n t
dﬂ?ﬁﬁléﬁéﬁ%eéb?gnd g% ?P??g'ééﬁea%yg%&5§6ypgf?§FiﬁPlY
NASA30 ity acl/7oesi stance and antistatic property
deteriorate. 5 Conponents (D), (E), (F) and (G of the
presedtt ipnwentricomsareyi higatedildnttheetCbppénaet f @) and
[ conpatibility anong the conponents of the

:oggé%m%%ﬁﬁéhéﬁ%)stqfc sPRe g ddivengAcanEo AP nbing
T BRI LA Pl RS
Somiers g 8 aeents, 0 g0
af &rid 3G dkN c6 98P katd .oN,

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

obtained.
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the total content of these conponents is in a range of
preferably 3. to 200 parts by nmass, nore preferably 5
to 15 150 parts by nass, and especially preferably 5
to 100 parts by nass based on 100 parts by mass of
the total of Conponent (A) and Conponent (B). the

t hernopl astic resin conpositd on according to the
present invention conprises an olefin polyner as a 20
mai n conponent, bl ending the Conmponent (D) therewith

I $8pr efoepahéet bawlause this increases conpatibility
anong the conponents of the conposition and enhances
i npactCompesert affdle ofcihbai padsardsiisvant éon sis fadew
aﬁgﬁar nce of _nolded articles and antistatic propert
0 ysightpotyolieldy probeied Wdherll Nysatyate
O RS AL I S

even nore prerera e

abgy Gno1RAL LONRE: I8S RRALLYE £ P APELY I1RS AN B hART YL ow
still further. Here, thé case of "'conprising an,

ohefddulpal ywERGhaSpEl yn@isN o€ OPRpe &iponegiens) t 6f thes
situation where the 5 thernoplastic resin conmposition
obredmntprioyentiomyeAong thatd,sfliogsmbheceltpratWedyht

B)+(C1) 1 {{T3)+f)+(C wh ' A, (B d (d
PSRBT ohr oY G RGSBAT it aly: b lgbhbyae A

Co ne (B) and Component (Cd), 10 respeclLi: aely.
Fﬁ’?%)% °, t1|ef the thernoplastic resin conposition of

the prrﬁéep&ig,ﬁw%ir‘agecagp%é &t el ){Eeﬂf UL Wy as a
mai n conponent, blending o nponent ( and/ or
molecular weight polyolefin is preferably 1,000 to
100,000, more preferably 5,000 to 60,000, and especially
preferably 8,000 to 50,000. The low molecular weight
polyolefin can be obtained by polymerization or thermal
degradation of a high molecular weight polyolefin. 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, subjecting 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 (Kokai) No. H03-62804, for example).
Examples of the unsaturated acid used here include

acrylic acid, methacrylic acid, crotonic acid, c¢innamic

acid, itaconic acid, maleic acid and the like, which may



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 main conponent” refers to the situation
where the thernoplastic resin conposition of the
present invention satisfieggthe equation: 20 { ( B)
J (A+(B)+(d) }< 0. 4, wherein (A, (B) and (d)
represent contents (on nmass basis) ol' - Conponent (A
, ent  (B),.and on ) espectiv .
Tﬁ)gotqﬁggrr%% astic’r eé?r{r;?plcnoarrﬁgﬁ oﬁw%fofﬁ‘g resg’ﬁ%/mplf@

| R¢eRLEOfn &AN::R8 B 8PRH eéhlﬂaeﬂldél RYci g ru%Slré%t i ve
conmponents by neans of nelt-kneading with various

t ypagdrode exitdideic BaNAFAg) XAlorkDeadalic CARYHBUGS

kneader. and the like. A preferable production nethod

i shaopenhbic whyhrides it maconidernhypdididm sespebealike,
ferable nethod is a nmethod which uses a

mE‘!EtIF s‘B?%vPeeﬂSreﬁldéﬂo'&? oxdds cambénrptHen it toe gn more.

eﬁta?%glg{a J]’V%SEQEE}%{%% :5)21 XS r, continuous kngader

€ i've conponents are m xed

t oget r@amponten@ @@ﬁp@ﬁ%@g@egep@ ARG 13 150051 N&: Y

may be m'xed in several tages or 1 n several

paeti bosn mdiE fibar Foph agld ankasuPatodnasid i-gr/et the
present. 1.0 invention may be further mxed with

k mopatingrefhricd doenhpdgiadd dnf ahl emsuntExsimpirefeabbly 0.5
i nor anic fillers used here include glass fiber,
'g|tas $|ka¥<@sassm rpEd pFelerapilyed: to YPhdy pesds, and

¢ 3rBERLE Y BirolRraBiac b, K A1 bin BADTARE i JRGH DY
mass of the low molecular weight polyolefin. Component
(G) can be obtained, for example, by modifying a low
molecular weight polyolefin 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, 110TS, 2000, CA60 and the like (trade
names) manufactured by Sanyo Chemical Industries, Ltd.
In the first thermoplastic 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 (a)
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1v wol | aston”*te, mca, kaolin, nmontnorillonite,
hectorite, zinc:: oxide whisker, potassiumtitanate
whi sker, al um num borate whisker, plate alum na,
plate silica, and organically-nodified smecc.ite,
ararnid ziber, phenolic resin fiber, polyesterresin
fiber and the -Like. These 2€ can be used alone or in
conmbi nation of two or nore. For the purpose of

i mproving dispersibility of fillers, those treated

Wi DO i g 1 ur, t
aggﬁtéo§|2|n59332ntwgﬁ%'%He %&%fthﬁhﬁ&gggtuggdngp%han
ExapplesbemdeigWane osp i g p2@pBE 6y | Aot 4148 2281, | 8RE
coupling agents, titanate coupling agents, al um num
cobphi hy Byents ghdnt he garke. b¥9madhe impeicgameeidtance
organic fillers can he used in a range of usually 1
ténéoanbhﬁastusypﬁﬁggrt&arﬂsat@répéaémy to 100 parts by

nass sed on, 10 ar b SS o t he, t hernopl astic

resin &ﬁﬁ@??FFoﬂDP &ﬁe %Fga ) ﬁgbﬁPFoHrégeQ§'The
tRELODP| S5, & g&ggf&mosé'cﬁsegphsf & peRethy
i nvention may a e nxe novin "We er-
(tb@PittbI11theSnshdMthadbeneAnt i §t alHsL p%g%ehé

antioxi dants, lubricants, plasticizers, coloring
aghetmoplhﬁﬁxc mey$ha¢ompugikeahlmgdammﬁﬁdylng various
anti bacterial, agents, fungicides, 10 foam ng agents,
f PRARE rReRatiies Fbﬁb@%orﬂlsexcocatramengseﬁl ahene or in

retardants, nltro en-containing flane retardants,
hgpﬁ%w% & nFHg Y BAFS éFéF‘g’é ¢ sLEARY thieprc BRgRect ive

81%1#?‘ QNG flang - O%a%?%wﬁén tfeldartrgH #ar dant aids

mony oxi dé  conpounds, hated 15
p@w@éﬁ%@ﬁq gan‘é}:; he(d ls%d T8s Lherymp] ast k6mb E5ton,
conposition of the present

the total content of these components is in a range of

preferably 1 to 200 parts by mass, more preferably 5 to
150 parts by mass, and especially preferably 5 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 accarding 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



10

15

20

25

invention may al so be appropriately m xed with other
known pol ynmers such as pol y+am de resins, polyest:er
resins, PMVA copolynmers of net:hyl !net:.hacrylate
with mal ei. mde 20 conpound, polyphenyl ene ethers,

pol yoxynet hyl ene, , pol yphenyl ene sul fides, epoxy
resins, phenolir_. resinsy 7EVA, EVO -1, ENE, LCP,

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

t Busans&paLApbhernap! ;aHdoC rhestf LAMRASHEKED9f 5 d he

present invention can be forned into nolded articles
bynknowsd nlidiingunetidmds such as injection nol di ng,
press - 80 nolding, sheet formng, filmform ng,
vacuurensp| dhagsaserodf I'temprisisd em wikdingpolymni rg a
mol ding and the |ike- Further, by use of multilayer
eREHUSTIP GG ngotem d&d thgr FitlasiafhsEeobhai ned,

i ch ri.se surface |.ayer de of the, .
g e Y
| BYeDsF ANy ARdegub@cdn.or internediate |ayer made of a
pol yol efin or styrene resin. In addition, the

resul timg+nullj ) ey (sheetirpm e processed into a
desired nolded article by vacuum nol di ng. EAaagl es of

10hepe ded2dnt i(B) esndvhiCd ceprbsembtaimedtby (bheasess
nol di ng nethods include the follow ng: Electrical and

ePatt¥borfifc CoaPPRERK etfil-i CraROBYNT vER) Gwsl Gempgnent (C1),

various casings, sensors, LEP [anps, connectors,
reigﬁctlve gu
socC . resi'stors, relay cases, wafer cases, 15 IC

1 ayS eolck Ak - £f YAk nEERYS1a M HBTn EGhL0 DR e
capacitors, variable capacitor cast's, optica
PtE&K-pikent invention comprises a styrene polymer as a
main component, blending of Component (E) and/or
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 situation where the
thermoplastic resin composition of the present invention
satisfies the equation:

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

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

components by means of melt-kneading with various types

of extruder, Banbury mixer, kneader, continuous kneader
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parts, oscillators, various term nal hoards,
tranS7ror[aaerS, plugs, printed wiring boards,
tuners, speakers, mcrophones, headphones, sma_i. |
notors, magnetic Head 20 bases, power nodul es,

housi ngs, sem conductors, liquid crystal FDD

carri ages, FDD chassis, nmetos -brush hol ders,
parabolic anten ire, conputer related parts and the
like; parts of hone or office electrical products
exadpthé i etke bya IR RaLbIe bEOEYISIANmRRLLS: 1d PN thod
hair dryers, rice 25 cookers, mcrowave ovens, audio
pahish poes sanofexavdier, emid pAEBspSHTAN 135 predic@abaser
di scs'rs and conpact discs, lighting parts,

r BEERQRrit or mpahed winich hseki Remubfftaereyl extruder or
conputer-!:-elated parts, tel ephone--related parts,

f &ggF M | SRR A AN patk 13 SEbERERY - Yttt BagRpry, ME¥RY

}/vglg{;{'é{}guglpsolk-ngglgglgegr Ralt éiiksanitary parts such as

Seat's, tank cover casi ngs, kitchen

peri phgyeal tpart h gﬁsin :
bat hr oom -r el atéesdp%;\r@l?% aélzﬁ t I%}rﬁd%itagg; Rﬁg%rae t(:)?gether,
buht disnpdreinatedapasd snisieehads YooElNer 0raRBS. be mixed
furniture, flooring materials, wall materials and the
| Lkesevyrudls stegeppt s cial sevepakcpsittivrianst runent s

exenpl ified by nmicroscopes, binoculars, canera,,

wat chéde18haRtPR RS tilick ges il t @RSt ipar Af nllhe present

a e:;.r.n _at.or. cennectors, | Cr | at org, exhaust gas
v% { e el e RO SMLYE0; BHET DS LPEFAEBLE 15

f ; st i a1t e Lr_intak
oA A Y S e300 L RNI LR Ate U fere
engtNeleC @Qbast £i1d Mt B1268" busRL S, kS 1% B18edi Eder,

carburetor spacers, exhaust gas sensors, = cool ant
selstr Peagdlisl hehper atlase, seasiosss, £ilreake mpadedeasirbon
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 alone or in combination of two 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.



10

15

20

25

sensors, throttle position sensors, crankshaft
position sensors, air flow neters, air conditioner

t hernostat bases, heating warmair flow control

val ves, radiator 20 notor ,-)rush hol ders, water punp

. inpellers, turbine vanes, w per notor-related parts,

distributors, Starter sw+-tthes, starter relays,
transm ssion wire harnesses, w ndow washer nozzl es,
air conditioner panel sw tch boards, coil bobbins for

fuel . Teel enoLgarval V&S orfiisEc CONNRGEOESH BOMLLD in a
termna s: , 1nsulating boards for electric parts,

stapge ot osupdlprk,td AP secketlsy naanp pefll peéBeissbly 1
| anp housi ngs, brake pistons, sol enoid bobbins,
ek P #artssy 133% &asedi ghi 1PdrPayist bih Baseset the

I t \ inters, displ , _CRT displ :
BTG bt er S5 11 ASFPEbRORES! IS P BEPSbap YV TRAR -
: _ i
e B R R LR TS

| ik@ant8leRC bl Cal s@nsk aligelr QLR BRS weSYRBr AS(1ight-)
chassis, relays, swtches, casing nenbers,

t rasisftamte agrenberant icaklk ibobdemiss anrchttibeidakes,
vehicle exterior parts such as bunpers, fenders and

t hebTideatsanalagbiinessot Retonppd i asnitonsdyad, Wieystiaie

t her |.astic resin cqnposition of the resent
i %]:%Pﬁptdﬁ‘gi 89pR bR e K PARE BTS2 L R Sy SBPW?&C‘E’E%'

CRERENY ele5, TRl SRR elhe 7 R Sepdce T ey

1"nay be a"sim . . .
Of 1AMy ReaddaHLL] | ANelhganldefc Atk &1hRe R eh-ddi s, 15

sheet or filmis lamnated onto at 1east one of the
st fapes cohtaisibstflahe. repandshitd and aipLesses e-
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, phenolic resins,
EVA, EVOH, ENE, LCP, thermoplastic polyurethanes,
aromatic polycarbonates, urea resins, phenoxy resins and
the like.

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

by known molding methods such as injection molding, press
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sen.sit:i.ve adhesive or the like nmay be | ayered on
the sheet or film Also, a known gas barrier film my
be Ilayered on the sheet or film 20 Wien a nultilayer
sheet or filmis forned of the thernoplastic resin
conposition of the present invention, the

t hernopl astic resin conposi8?on of the present

i nvention may be processed into a two-:Layer sheet or
film together with a substrate, or a three-|ayer

sheeting, faHaa2Foraoed hefil tBraisypstdahe Wdakihgr ms
an. internediate |ayer. Exanples of the substrate

u@@dfhé¢eexunnsm@e nghdigtasy doafiihg matdingf dagowhe like.
ymers- Anong them_ a - 83 - sheet or film nade_ of

c@#ﬁ&ﬁ%ﬁt k(%)ust?r oEofpHiHetY e T( Brtévswhéncﬁ:dé@snt molded
b f er abl d. E

oPETAF LT s B3 SRERS (AP nGHEOE St GIERfer BaTeE

Fok ab hsf PY{P rﬂfv w@elqy 15' m}%ﬂ%{’?’ AN g ¢

resi st ance, %tS or contal |norgan|c

Er@égﬁﬁlﬁlﬁédtheh,s £ aﬁ'b%@kb%ru§§€ierrﬁéhﬁal%% Tubbr AY&EE
sheet, the thernoplastic resin conposition of the

peésentolynieftinonr hatsyertehirekiass of adadiefenabtlye no
| ess than .10 lam nore preferably no |l ess 10 than 50
plrﬁsuhﬁwc.éﬁfpléélléﬁ}{?r piefedr gignybaopresssad4ing0 arm

h f h
cBREFBT pw‘#&%%%es%’ag’i%%g%é@%éfﬁél”%xﬁq er BEREPHRA 1R

 9b1abAal ARG o SHEDGR JH el BYEL: 3084l Gl M 308

coextrusion wth --- coex siron w
Iﬁfatﬂédi@rhnc‘luﬁﬁe%ﬁeofolfldﬂ‘nlﬁ thus obtained can be

subj ected to vacuum nolding or the |ike to obtain a
nol de&larctirdbel sueh edectirayse Bsrts exemplified by
various gears, various casings, sensors, LEP lamps,
connectors, sockets, resistors, relay cases, wafer cases,
IC trays, liquid-crystal trays, switches, coil bobbins,
capacitors, variable capacitor cases, optical pick-up
parts, oscillators, various terminal boards, transformers
plugs, printed wiring boards, tuners, speakers,
microphones, headphones, small motors, magnetic head
bases, power modules, housings, semiconductoxrs, 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 VTR parts, television parts, iromns, 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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required. Figure 1 illustrates an exanple of a
multilayer nolded article according to the, present
invention, and is 20 a schematic cross-sectional view
of a two-layer nolded article 1. which is provided on
only one surface of a, substrate 11 with an
antistatic layer 12 nmade of8ihe thernoplastic resin
conposition of the present invention- Figure 2
illustrates another exanple of a nultilayer 25 nol ded
akcbinplite BORALERA! fartd, 1t PheBENLei AVENtiHRs and is

a schematic cross-sectional view of a three-|ayer
mfbdetni bytiedlagée@ phitcd ieppeovicdédted pgrafts,sanflaces

of a 84 substrate 11 with antistatic |layers 12a and
17BShb@e ool tRé2tperipiiSds srBlEasy noaopaichi em bilet
t he gresent i nvention.. The %hiﬁgness of the

aREFET at 1N SP8PES1 A5 T9E 1 BhE ARG et b esate PRF S,

di I C er. addition, the

compoe i P o barBopa BT oS 2u g
beikbe same of wliffamgnteliomm qach Otheh. as! piddis, case
of producing a pressure-sensitive adhesive sheet or

f Eramet hefwswitace, of laSuwhsieateisheptwaldr mawbst & 8 €and
filmmade of the thernoplastic resin. 10 conposition
ofhe hblksie pamtsi Avemptdradanrbpreabf ten dasttoungats ous
known treatnents,such as corona di scharge treatnent,

f PRAEPL i cLR et M SETSFARREat ARSI bR AR anerese meRtchasy

t£§f§‘twtl:i’kﬁi'ohlg:%‘??x%égggﬁélfrﬁ{r?aafsqegg_’é:egfcig gent

tTeatment and e purp “15%i nprovi ng
agdbesd bW, t RcarPh ey e, - 88AshbL V&aé%ﬁr‘e\ée agg ofher

primer |ayer. Further, these treatnents may,

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 sensors, brake pad wear
sensors, throttle position sensors, crankshaft position
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 boards, 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 bobbins, engine oil
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necessary, be carried out in conbination. Furthernore,
for the purpose of enhanci ng adhesi on between a
substrate sheet or filmand a pressure_ 20 sensitive
adhesive, a prinmer layer may be formed directly on
the substrate sheet or filmor on the above surface-
treated surface thereof. Spezifically, an extrenely
this, Layer. having a thickness of about 0.1 pmto 10
Pmis formed by use of a resin such as

pehyethy) enpiiming, s¢5cael uueth Eegsof:)&l A rRdodisC
resin. Usually, the layer can be formed by coating a

sokihtens ofdilspe ayesi CRT rdisgalayent Lgpoeh usbngitsater )
and then drying. he>_ pressure seas _t:ive adhesive
i ﬁ@baé%sphﬂﬂﬂ35|éﬁs {ypesoved. Wandll phaondse) cdaednby &or
screen net ho a gravure -nethod, a nesh nethod, a

béFOE%%? i lﬁ@ﬁhaaclaras tHP W%’esor%%rﬁ-‘alw wérerthhe

ot I y one . which_is
oEe s BT, AL bty Do) gk r hoe® Sarbo g arte
t | k€. crARy 5 of £5¢s 2 [ c Sedy s
Fggfké%g t he #%lckﬁess ‘of %gﬁggesgﬁ?g&%en3|tlve

atdhess #ernes meinbespeciall ybo%fmeeénd btie Uusiu@l;l ¥ehscia
a range o' - about 1 to 100 jun. 10 The t hus- obt ai ned

nmekdexricr thagite eanh bes Uswygpeins, t iendérelasl dhecadks; and
including relay cases, wafer cases, reticle cases,
ASRTEA R OHRE PRBLIFXEONS-ays, including i quid

t t h ry tra rays,
|cyfr3§% ;ﬁ St?ﬁ?%#ﬁa¥g§ééFr?gggnyéﬁﬁﬁﬁ%ﬁﬁjoﬂcp%agg?ers
aﬁgegéhéiY%thkgonp{ LM o sﬁ£§ 4 oy %&jélgglm, it

Ims  protective sheets use en cuttin
ppké&éﬁ%ﬂl& hiakMB; thickness of 10 pum 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
layer. Examples of the substrate used here include

sheets or films made of known polymers. BAwong them, a
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films including protective filnms for liquid crystal

di spl ay devices or plasma displays, protective filns
for sem conductor related itens, protective filns for
clean 20 roons and the |ike; and the internal parts of
automati c vendi ng nmachi nes. EXAMPLES The present
invention will now be desergdbed in 25 further detai
with reference to working exanples, but it is to be
understood that these exanples do not limt the

| Bivent ian fah lhhQide W@o&n‘p@ﬁeﬁﬁo@{ S Ho iaogfanf:h?B) of

present 86 invention. In the follow ng exanple

"plag tn'esand €h%010tidl @a@ANbBBESe AL WRIsesS OfdpINaS8y
specified. Various evaluations in the Exanples and
Gorpiarabilee s s Bx axipieds owefélmmealde i of tde odmfiner resin.
described below. 5 1. Evaluation Methods (1.) ‘Ge

cit érfte BrrPRES rUbbEeAoVReIpELghiFty @id hedtonesiatance,

d wth the method. d bed ab
AT ShaF L T CoCe kG TaBbaG B Fapoter

If%f@&r%vggﬁgglggugé(qsgd3|ze of the rubber--Ilike

ymer latex used for preparing Conmponent (A) was

maasumdtbay uldinghbrsenéé el i e MRlhadpl Measdrensnt
was carried out wth an 1, PA-3100 (nanufactured by

CGraupkcss iElient pHnites p@@s;antSdem)mrsmm@ thehtorhéantof
nmethod (70 tinmes integration). The particle size of
tm(‘-?f@rr gdne ubtrsr -thiake 1folynencrpantefelrebl di spelsed
t a one?tan /2s§g§§a§89f££gﬁgt§%fgwno less than 80 um
for the purpose of stably expressing charge controlling
propexty. 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 obtain 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-secticnal 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 another example of a multilayex
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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an electron mcroscope to be al nost the sanme as that
of the latex particles. 20 (3) Gaft ratio of
Conmponent (A) Carried out in accordance with the
nmet hod descri bed above (4) Limting viscosity [ti] of
t he acetone soluble matter of Conponent (A) 25
Carried out in accordance~w4 h the nmetho descri bed
above. (5) Conmponent (D) (bonded styrene content,
vinyl bond content, nunber average nol ecul ar wei ght
asdbsthyreoganat tonatata aefi st heyeos yIEs Jandb12h Beadesk
stérene content 5 Measured using the polynmer prior to
Foffesiatdipdast iPeterim medpbsdm-eheoLalliehpatbentcur ve
obt ai ned by infrared st ud¥ based on the absorption of

pﬁ@ﬁ?ﬁ‘ “g?’oupghe&t iskgesm ot ‘(@ Zanq\ll@rrﬁéﬁcaif@%@e 12a
10 Me

TEh A balob Sa&%afé?fﬁn e R, T gethoarheh T

CBB@I@&gr %ﬁgyc&ﬁ n3)ofvﬁzﬂ¥| a fk‘lhctgrét €L Fs 12a

[ measured using e po yner prior t rogena 7 o
Deher ramee yf ban.hafsated rstudyef M ehloxrp eBBhhe€her 15
(5-4) Hydrogenation race Measured using the polymer

af t er Inythegensat A0 p3oduCahg W gimtsfurersthei spect rum
decrease of unsaturated double. bond compounds in the
188"ME79 Isheel aR GSiddet the ShEbaer «f &t sabstrate sheet

Cgpcsergsrt%taltgnf]?{m ke uSlfn%h(eEt DXcLEr{\]oplastlc resin
composition of the present invention can be subjected to
various known treatments such as corona discharge
treatment, flame treatment, acid treatment, plasma
{reatment, 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
necessary, be carried out in combination.

Furthermore, for the purpose of enhancing adhesion
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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20 tetrachloride as a solvent. (6) Inpact resii t:
x!'nc (6--1) Inpact resistance 1 Notched Charpy i npact
strength (FCJ/ nz) was nmeasuresdl in accordance with

| SO testing nmethod 119. 25 (6-2) Inpact resistance 2
Breaking energy (k:gfcm wupon punching a 2.4 mm,

thick flat plate placed om asreceiving tray (38 mn i.n
- 88 dianeter) with a 16 ngt-di aneter inpact bar at a
velocity of 2.4 nmisec was neasured. (6-3) inpact

resi st@anpe %r%sgaﬁéké&gslec%regxdﬁggi&mmbq%eeUQ@QiQﬂ?

1.6 .am- 5 thick flat plate wth a 1 i nch-dr ane

| Mppetothrwhﬂwvwg BetégatRDbylA2sbpén atethowgl CI tY

of 2.0 nfsec wa= neasured. (7) Chem cal resistance

(Prayuchemtdad, pesésh amtthodl, 18 bar statding washagpbied

to a 3,2 mthick x 12.7 mm wde x 127 mm| ong test
pi-BEel il rgants| F%W%t tywenPaar san@ e tapgiltetiype one

t Aft r left. to. stand, at 23C for 48
Qﬁégﬁ fd0d Eér fjag AT R éawn?ﬁjeng msitded 2B PREFRI Y

V‘@éeﬁﬁ’ﬁléﬁ@negngaﬁﬁﬁ Pikd heAB f[iv’él'[&elg EX@H@Q & be

criteria 0: no c ange Xs C Ing or rac
(@sdd 1) rOhendgal the @3liskanss &f tifd fgﬁ@@guré%éé«sl%)ve

Chem cal resistance A2s Brake fluid
adhesive is not especially defined, but usually is in a
range of about 1 to 100 um.

The thus-obtained molded article can be used in the
fields of cases including relay cases, wafer cases,
reticle cases, ask cases and the like; trays, including
liquid crystal trays, chip trays, memory trays, CCD trays,
IC trays and the like; carriers including IC carriers and
the like; protective sheets for peolarizing films:
protective sheets used when cutting off polarizing films;
films including protective films for liquid crystal
display devices or plasma displays, protective films for
semiconductor 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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20 (7-2) Chemcal resistance B 1o strain was applied
to a test piece (127 nun-long x 12.7 ntu-w de x |
mmt hi ck), and ethanol (EtOF.) or nmethyl ethyl ketone
(Mer) was applied to the surface thereof. The test o
ece was then left to stand at 23C for 72 25 hours.
Then, the surface appearancgsof the test piece was
eval uat ed by vi sual observati on based on the
followi ng evaluation , _.:r:it Brice - 8 9 - 0: no
changgtksn Cr agkimg ﬁ?fll@wi&@' M Deb1ds- IhaEhem gad non
resistance C Using a 1 mm--thick sheet as a test
pRecern Ihst bakshs Bnless appleredst hesatirieand Ve ous
follow ng chemcals were then applied thereto. After
b&Vagudiefanst dnsthadbzamp3c andr Cappaialrise Exemplies acee
aﬁggaranc of the sheet was _eval uated by visual

BREBE” oI HEOG P6WPY  eval uati on
Chi tergvgluglgjr&rppe‘q;hotb%nge X: largely cracking, or

fract orrmg—t7~=3=—%——cheni cal resistance C: Methanol

( (18- 2e1CheRt &Rt dreinst %BBEeQnIM?&J&&i? gpbyl. ketone
(8) Antistatic resistance 15 - Istatic

r esi stCameded. ok Zl.mmccblirdékcél vSitth&\Hengleahéd Ofsscribed
mm di aneter was forned, and after being conditioned
f8povedays at 23C and a relative humdity of 50%
zéface resistivity was neasured at an ag plied
\V} e

)fa&é{es?g%@avltfshenﬁléﬁ of t¥he rubber-like polymer

latex:

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 polymér
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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20 insul ation resistance neter MODEL 14329A"
(manufactured by Yokokawa iiew ett---Packard) (8-2)
Antistatic resistance 2 A 2 nu-ii-thick disk having a
100 mm -di aneter was forned, and after being
conditioned for 1 day at 23C and 25 a relative

hum dity of 30% surface re87Vstivity was neasured at
an applied voltage of 500 V using a Hgh -- 90

Resi stance Meter MODEL "4339H' manuf actured by

AgE) erGlimpoeehnolmgi @Rndel- 8} yAhid sdaitieht] egigyBmHdS A
2 mmthick disk having a 100 nm -di aneter was 5

f 6PARENt amimbErerVoRigRy cdrdiulronedidior ahdday at 23C
and. a relative humdity of 501, surface resistivity

wﬁ¥ r%‘%&ﬁfrlé?& E‘f‘t%‘mo%ﬁﬂﬁ &@ \YS‘Pthe of 500 v using a

Lslance Met er I\/QDE "433913" manuf actured by
%%a %tr%ﬁene °n JC_ 10 (9) Charge

S?SEE?@;‘S?QE%L‘?%S{%“%%&%“ Sher Snr it adhann

| Bétefmimed Frbautise aéalawa@adnw%%i obtdlihagepy
resistivity was nmeasured at an applied vol tage of 500

Viugranpda stBdpl IGHRESKERHHR REPeokfdbth nenphaoyUr @tougay

M tsubi shi,, Chem cal Corporation. (9-2) Charge

c%ﬁt?%‘? qu‘hg- property 2 Using a 1 snr.-thick sheet
ﬁ}négeen | eft for 24 hours, at 23C and 50% RH,

surf PEtTEATAY S RBLIeTUb%F J(fflite resistivity) was

"EﬂSUM%Qsﬁkeé“héﬂﬂH 16d ¥8hEARGE prior to hydrogenation.
Determined from gel permeation chromatography (GPC).
{5-3) Vinyl bond content

Measured 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 lH-NMR spectrum
measured at a concentration of 15% using ethylene
tetrachloride as a solvent.

(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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of 100 'J using a H CHRFSTRR UP MCP- HT454 manuf act ured
by M tsubishi Chem cal Corporation. (10)

Sustal nability of charge controlling property A1l
sumthick sheet was di pped for 10 days in 25 distilled
water, and then left in a constant-tenperature
constant-hum dity chanber-agg 23' C and 5096 RH. The
surface resistivity at an equilibriumcondition (No. 2
- 91 surface resistivity) was determ ned by nmeasuring
t Beam&hAN 0@ eMeh 16 MR} Sdibacenp &S HalrV kY aUss NG Re
nmet hod described in (9-2) Sustainability was

evhl 2t ed seasedsomedouredl.  surface 5 resistivity and
No. 2 surface resistivity in accordance wth the

f 661 i AgPevial trttistmneerteria. 0: No. 2 surface
resistivity is equivalent to or lower than No. 1,

sur f aB&eRESRS1$RATTY, (G FHuPSTSPRTh A 5 dy 6 Fg-

pgﬁf‘&{bfla op{at wrt:?hSurf ce %ﬁ:‘:’l ztnnlgw%:yg paggobar

sOrface tésidti vi
Sh/ b t r (11) r
R TR RGP 17 Sr A AR o

nmedixedd.f | at plate nol ded article, 15 evaluation was
carried out by visual observation based on the
f 6T} oWhagical teysiwtafaeAl nost no sink nmarks, occur,

and surface condition of the nolded article is
shbot’h. CoenisgHe Iﬁsﬁr@tﬁﬂFﬁsAoccur but surface

condi gkon of . t he rio ged artlcle i S, snpot h and |n a
usabl e*cBheR 1T diRs app ied to a 3.2 mm-thick x 12.

wide x 127 mm-long test piece, and the following
chemicals were applied thereto. After being left to
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) Chemical resistance Al: Ethanol

(7-1-2) Chemical resistance A2: Brake fluid

(7-2) Chemical resistance B

§ 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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X: Large sink marks occur, and/or surface condition of
the nol ded article is poor in snoothness and in a
unusabl e condition, (11-2) Surface appearance . _
(gloss) 25 Aflat plate was fornmed. 60 gl oss was
nmeasured using a gloss neter Gw 260 manuf actured by
Mur akam Col or Research tab®or-atory Co" Ltd. 92 -
(11-4) Surface appearance 3 Eval uation was carried out
on a nultilayer sheet and a tray by visual
opseryat-hgighased on the following criteria. 5 0:
Surface is srmoth and shape is not skew. X Uneven
pot i icaskappear @Isg.dl&lﬁqrface or shape is skew -
2. Thernopl astic resin conposition conponents (1)
Cé?rpi“heéibemésbal 1egistapcpr 6duct i on exanple 1: ABS

resi nul(S In a glass flask having an internal. volune

of 7 USiP8rd Lntfe e‘ﬂlﬁcﬁ‘péé}e%tﬁs f S-te'lsrtr BleGRider® Ftrain

PLELOSSR LlO0hortele BLAGRS 19,0a1s, o donzexchange
F pé%&SSIUﬂ]fOG = 6 par

t‘éﬁén 3é|de g@@{@n A%Qe}%@ﬁ{ Sle(f%oltbds@mc; %gt) z%t

pol ybut'adi ene at ex (average ticle size

506A, 7heloueent ent ofrB8h% appéér@ﬂd&é SooftheSkleeneyaand
5 parts of acrylon”®-trile, The resultant m xture was
t henl yrdade HywWii bea b tdlrsdanvgt ivhepasdrd on her fiallowing

tenperature reached 15C., the m xture was
evaluation criteria.

O: no change
X: largely cracking, or fracturing
(7-3-1) Chemical resistance Cl: Methanol
(7-3-2) Chemical resistance C2: Methyl ethyl ketone
(8) Antistatic 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 voltage of 500 V using a High
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20 supplemented with a solution in which 0.2 part of
sodi um pyrophosphate, 0.01. part of ferrous sulfate
7--hydrat.e, and 0.2 part of glucose were dissolved
in 20 pa.rt_s of ion exchange water. Next, the
resultant m xture was supplenented with 0.07 part of
cunene hydroperoxide to 25 sgdart polynerization. After
pol ymeri zing for 1 hour, the mxture was further
cone-i.nuously supplenented over 3 hours with 50
PRELSs Ofnd LHLLENGHGE, Waon - OndnPBde e B9 agilent-
pot assi um r osi nat e, parts of styrene, 1 pa?%s 0
agceyhesidgiidse, 0.05 part of tert-dodecyl nercaptan and
0.01 part of cunene hydroperoxide. Polynerization was
f uBther Aoonstaved fegristahoer3 and then. 0~2 part of
2,21 5 anet hyl ene-his(4--ethyl--6--tert--butyl phenol)
was addédmn hetek gt FerRRAR & (oRyal ARaLsBHEThe

Igtex of the _reaction product was coaqul ated with
a

DEBRY &Mk aFer BRing SpRdRbécwRd Hatlefayapll $hénand
S5 840,10yt e LB cTie Bipll Lot o

and ing viscosity [Ti)

Oheif\&-ACQLORA SAHUDLL vdIRbLEl ot B Eaf uRg Q- 4Byn
dl./g. (1-2) Production exanple 2- As resin (A2)" Two

aBekittague ppedr pddYELR M 4238B0ONmARatidtarcdebgeh§ilent -
having an internal volume of 30 liters and Eeqlli pped
Weehnolmgdesi-bbon bl ade, were connected together and

pgéged wth nitrogen. To the first reaction vessel, 75
part s CBRTIGt RO BB IpRFPRETEY acryl onitrile and 20

PISLR, koo GLUIRMBIGHORL fuRPLY 200ed, The (st
of 0. 33iR§r4 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.
(9-2) Charge controlling 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 constant-temperature
constant-humidity chamber at 23°C and 50% RH. The

surface resistivity at an equilibrium condition (No. 2
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20 of t-rt-dodecyl nercaptan and S parts of toluene as
a nol ecul ar weight regulator, and a solution of 0.1
part of 1, 1' azohis(clycl.oinexane 1

cax:bou_ i.t:'cid-e} and .5 parts of toluene as a

pol ynerization initiator. In the first vessel, the
pol yneri zation tenperature sms- controlled at 25 110C,
the average retention tine was 2.0 hours, and the

pol yneri zati on conversion rate was 57. The obt ai ned
PSLyfiREe SAHLeD1 AP M deibont hed SRFARALEARL| Ol
vessel - 94 Dby continuously extracting it wth a punp
pehyhgle bveuttsimdei h heudffidcet resegeiviy wessgl the ddtdiod
same anount as the fed anmobunts of the styrene,
adeytoibad iilne,(9t8) uene, nol ecul ar wei ght regul at or
and polynerization initiator. S In the second vessel,

t he poluperinzatl by vegperatwreeddasest o Boc, 1 awdfere
paol ynmeri zation .conversion rate was 75% .The copol yner
SRTHTT G Q8 AT ACHCT rom PHECEeEBT FEAct oR Geetd s
fad i [2ToRehe AN aR18hadrr E &ML extruder so as

to directly vaporfze unreacted xnononetrs 10 and

sgvept s Lerptainsasstyiepeid Q%Lﬁvéieﬁﬁvté‘gua lower
limting viscosity (Ti] of 0.48 dl/g. (1-3) Production
eRbap|Np 3.1 ABrifese nrgdik3)iviopol ymertitned suatkthnability
hydr oxyl group''-containing unsaturated conpound

P6F yRPEFIS i on was carried out in the same manner as

18 in Production exanple 1, except that polybutadiene
ued Noi-n 2PPREtRYS ditSéREmpEeY LECHEE tR8Y: ¥MPotlassi um

d%&é@%ﬁ@%ﬁgiﬁﬂ‘ﬁn@i ‘@%ﬁs“é&gtﬂha%ﬁ&%goﬁs p;géo%f.Si um

rosinate; as t _ ! stage nonomer conponent he
styrenehaesey | Siddrian@t 2o £ sl ey ety k1o met hacryl at e

in. the
(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 1s 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 Color

Research Laboratory Co., Ltd.
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20 ratio of 22.5/7.5/3.5 parts were used; and as the
conti nuously fed conponents, the styrene
/acrylonitrile /2- hydroxyethyl nethacrylate in the
ratio of 44.7%4.9/6.9 parts were used. The | atex of
the reaction product was coagulated with an aqueous
magnesi um sul fate sol ution, 925-washed with water, and
then dried, to obtain a styrene resin A3_ The
limting viscosity [ii of this was 0.44. (1-4)
Prioduct i osuréxadphspckirafiSer 8Si N (A4) copol yneri zed

W th a carboxyl group-containing unsaturated conpound
Pol yndhiadatsitannwess camriied out om 4 hmlsaieyarnnsteretasind
in Production exanple 1, except that the first stage
mBnbReY Rorifichest sPsarmrtogucbrend exmnplee £31hertng
changed. to the styrene/ar_rylon5_tril.e/methacry is
abfy-Fhtthe ratio of 23.7/7,9/1.7 parts; and the

cent i sly.fed nponents_were changed to a

SO IR TR BRITN &7 Aot 3T y11 CXeFRST'h the rati o
ofx . 5 S Y4 5138 L esl

obt aijﬁﬁlggy,%n %?gﬁ&%aépgglﬁ%mo? ﬁ}%é vsri SCOS iEf bea%I'}\Qpc‘)afvw?ﬂcg
Oskéw. (1-5) Production exanple. 5: AS resin (A5)

copol ynerized w th an epoxy group-contai ning

ulsat UheregpéanpbmesiPorympes Hatdmconasneats i ed out
ig the, same manner as 15 in Production exanple 1,
extepCARIPePhe #) rst stage nononer conponents in

Pr cti | e re.c ed_.to
aé@?%%ef§§9§?§#§ﬁr?%%EPng%r y ﬁ%fﬁgcﬁépgte in the
rati o 1Qf a231444- sk haR@hkSan AL dR81C001 LaYQusly fed
conponents were changed to"the. 20 styrene/acry .on it
riied g yrid dyhipped haaly laakeikbet hehdedt iOni@kogen flow,
4'7,5/15.8/ 3.4 parts. A styrene resin (A5) was

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 3,500A, 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 mixture was
supplemented with 0.07 part of cumene hydroperoxide to
start polymerization. After polymerizing for 1 hour, the
mixture was further continuously supplemented over 3

hours with 50 parts of ion exchange water, 0.7 part of
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obt ai ned, which had a limting viscosity [,|I] of 0.42,
(2) Conponent (B) (2-1) 3l: Polypropylene resin 25 A
bl ock-type pol ypropyl ene. "NOVA i' EC BC6CP1 (trade
nanme) manufactured by Japan Pol ychem Cor porati on was
used. (2-2) B2: Pol ypropylene resin -95- A hone-type
pol ypropyl ene "NOThTEC MM "9y t+ ade nane) manufact ured
by Japan Pol ychem " Corporati on was used. (2-3) B3:
Pol ypr opyl ene resin A hone--type pol ypropyl ene

" NOG A RY8Cnatdr ade ;2 hangy g?g#ngtgbegapy?%f§an

Pol ychem Cor por ati on was used. Conponent

| actyldhipaliypr, opyd nerpacly et herdddaskmeepebya®rand
| | PELESTAT 303" (trade nane) manufactured by Sanyo
Chebi crt lofdgsiene hydrogeronide us @dlyaér ClatZonAwas
pal yet hyl ene- pol yet her bl ock copol yner "PELESTAT 230"
(FraErh AR LREAGT BT Jdr 8uBy Ity chénicaprt of 2,2'-

gt rhge i WP osed () Compongnt (R,
15, BA0E) POULRELJEE Dm0 S AL 3 S

" FER- O drbade e Rbagti@AYEACHiHIE Rk otiakenDt@ri O |
& Fat Co., Ltd?., was used. (5) Conmponent (C2-2) 20
Thaeid ol4ambiedgwhbini watiea:,anhtstheart : dici elgént sbtain a
manuf act ur ed bx Kao Corporation were used as Cormponent
styrene resin Al. The graft ratio of this Al was 68%,
and the limiting viscosity [n] of the acetone soluble
matter thereof was 0.45 dl/g.

{1-2) Production example 2: AS resin (A2)

Two jacket-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 solution of 0.12 part
of tert-dodecylmercaptan and 5 parts of toluene as a
molecular weight regulator, and a solution of 0.1 part of
1,1'-azobis(cyclohexane-1-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

polymerization conversion rate was 57%. The obtained

polymer solution was fed into the second reaction vessel



10

15

20

25

(C2--2) of the present invention. C2-2--1.

ELECTROSTRI PPER-TS-5 (trade. nane): a glycerin ester
antistatic agent. 25 C2-2-2: ELECTROSTRI PPER- - EA
(trade nane): a diethano.lanjne antistatic agent.
--97- C2-2-3; ELECTROSTRLPPER-TS-3B (trade nane) : a
gl ycerin ester/di et hanolammne. conbi ned antistatic
agent. (6) Component (C2-3) "H GH BORON

MB40(c) N-BLDPE" (trade name) manufactured 5 by Boron

I%geégﬁﬂ @k gbextfgdkin Wag @@ffﬁn&% 8agpﬂ8§fent

3) o the present 1 nvention uct

pahy@i&%ﬂtﬂ{éﬁ fABst efeRation okssél G BERONaADMoudd rade

nane) which is a polyneric charge transfer type

cthe ufed emoentfact urted shyrehe, saney looiipanye, whehedme,
the 20 active ingredient as Conponent (C2-3) is 7%
(mylwﬁf%@ﬁ@g{lmr&gulﬂ’@@rf and oE?@hgﬂelm@aGS@@ bitiator.

Cg K@ﬁ{{&ﬁ%ﬁ% %ﬁs g E se i nvention. C2-4-1:
R ¥ ?lvr& & afaéf;l STgfifeCt GRPBRCBHYUES vas
Sa k (f%en1c Indu Co. 10.lithium sa
Bh B SAREEE 3 TGPV EF AL b TRy e 5%
nm@f@&;tdl@@ﬂrbyolﬁqr&sp obeThedl riddugler ¥elona td&ktion
505 lithiumsalt content. 20 C2--4-3: Lithium
bressele was( &dCosponenih—-cpye¢8add Frsaddet-ventexanpl e
6: Partially hydrogenated
extruder so as to directly vaporize unreacted monomers
and solvents, to obtain a styrene resin A2 having a
limiting viscosity [n] of 0.48 dl/g.
(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 44.7/14.9/6.9
parts were used. The latex of the reaction product was
coagulated with an aqueous 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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styrene b:zt:ariaene. :.t;rreane block copolyner A

j acketed autocl ave equi pped with a stirrer was 25

dried and purged with nitrogen. To the autoclave, was
t hen added a cycl ohexane sol ution containing 30 parts
of styrene. Next, n-butyllithiumwas added, and the -
9 8 resultant m xture was—p®¥ ymeri zed at 70C for i
hour. Then, a cycl ohexane sol ution containing 40
parts of butadi ene was added, and the resultant
m(1tdy e PvdslucPOby refanged forad. rdiaur .(ARPAr tod1ha-ized
obt ai ned bl ock 5 pol ynmer solution was taken as a
sanphea Gadopailt godup;@nidiintiegt unaltylacatie chupowas
added to 100 parts of the block copolyner. Solvent
was s euasRER LR MEPe G2BY 1R AU thd t}n/!ﬁeswé%umatrmr as

.odyct . had t t ent 60% . 1, 2-vinyl
B FRETE FoB Ch b SBar ATY
N | [ 4
ool oo Lo el g 4R

sypptiesrestyedneh E Py Borsidl rtillieORe Ohadt 1A zageENgOage ; 11,
ride and triethylal um num which had been reacted in
cystobhexiarss.. 7/Hydf bgbenatiten wad tinerncaainueds byt fédr
40 m nutes at 50C 15 under a hydrogen pressure of 50
k§PTRPRENTE Fepar chaftge toga i j.-tert.-butyl eatec

hi ol dded to 100 t _the . bl.ock | .
A Ry v B A PSP g v A S

i i ti .09
587 (WP5 M BEr0aY| RO <2y UGl AZENA | RY) LA ella RRH,
st enahuty akh engy %i%gc@ﬁile&o?#] coPq) yrger A.j acketed

aut ocl ave equi pped with a stirrer was
(1-5) Production example 5: AS resin (AS) copolymerized

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 continuously 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 BCeC" (trade
name) manufactured by Japan Polychem Corporation was used.

(2-2) B2: Polypropylene resin
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dried and purged wth nitrogen. To the autoclave, were
t hen added cycl ohexane and 20 parts of butadi ene.

Next, 25 0.025 part of n--buty.llithiumwas added, and
the resultant m xture was polynerized at a constant
tenperature of 50C for ]. hour. When the conversion
rate had reached 100% Pa- %fhe m xture was

suppl enented with {1.75 part of t et:rahydro uran and
55 parts of butadiene, and this mxture was

pol ymex itmed-whbd epdlaipgtiopglbhe tenparat Mae” {£ 0508540
80C. When the conversion rate had reached 5 100% the
mROvEechaseds byplepent kel weihich ¢Srpearatioh wskyneaé.
Polyneri zation was further continued to obtain an
udkydl odhafetyREmyLlege £RFbRock copol ymer. Sanpling
was cayrrnied out in.the sale mg L.p_Production
i s R e T A R (R

Olb Ak Nefbrhs cos a3 s e, kL o

(bl il A)rg‘ff%ém%%?ggd’( e“ﬁﬁ’ﬂstgggy a%r?ng ,‘%‘#ﬁ% wls 45ea.

cqpf erdonpbndd? (diljock Bl), and a butadiene bl ock
having 1, 2--vinyl content of 10 (block B2),' and had
aChubbex mlegpageyheheqmdlarther ghtoclofcdp@ly®ed. "PBLEST2T
sesarate vessel, | part of tit:ar:ocened -chior:F-L:e
wad83di sperdseaamn) cjrtwinstared andSayowbgnisakeact

CShPer S Lifler A A9 uni or m SOl uti on vas added
R S R S
hydoogeivdacessHe £ nbQdtaibanBy dshyPRhakical
hydr ogenat ed pol ymer D2 havi ng-~ a hydrogenati on
Industries, Ltd., was used.
(4) Component (C2-~1)
C2-1-1: A polyether—-polyamide "PELESTAT M-140" (trade
name) manufactured by Sanyo Chemical Inaustries, 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 Component
(C2-2) of the present invention.

C2-2-1: ELECTROSTRIPPER-TS-5 (trade name}: a glycerin
ester antistatic agent.
C2-2-2: ELECTROSTRIPPER-EA (trade name): a diethanolamine

antistatic agent.
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rate of al nost 100% (8-3) Production exanple 8:
Styrene- but adi ene-styrene bl ock copol yner 25 A

j acket ed aut ocl ave equi pped with a stirrer was dried
and purged with nitrogen. Under nitrogen gas stream
cycl ohexane and 0,08 part of tetrahydrofuran were 100
added thereto. The tenperat®te-was then rai sed, and
when the internal tenperature had reached 70C, a
cyci ohexane solution containing 0.052 part of X

bebyblit hinsrwasTr st TsIRE (Era&s Wdnt: W ¥hyreryad

then supplenented with 15.5 parts of styrené, "and

t kehet hdiatihaholemias cqxadiyrser bzeds fori CRgrnmut es

(first stage). Next, a mxture consisting of: 3 parts

ofl 65t yiaapeaeard(@D-Parts of butadi ene was added, and

the resul m Xt ur e was Eolgmerizedfor 60 m nutes
0

(secon Iaggy.m ABROONGPEDEED Hordes PaRg! o?‘a%ugiﬁ’z‘éreéjf
; . !
2%gr§§E%§”E%t%?nQ@{$ﬁﬁ Co.9u£§g[en agwﬁéé%gggpg 868 !

e resulting mxture’was “polynerize

NtBibSferdtt Nicbd351 888he AeBeXtUl BvarfORe StHRYs AfrRiyct
parts of styrene and 20 parts of butadi ene was agai n

added, paingthip@enesmd dtidaig baivchuse WassHL Bogoky repized
for 60 mnutes (fourth stage), to allow three tapered
bl{btade tromed| yhieeh zes Neotlyngsis platee ¢iranstferengpe
wer e, added, and the resulting m.xture was

pGPYHEFd Fe d2rBf26bu R e S hEf PRER <QURFEY - THBerein the
20 During

ary e e RS e THE Rl (Bhotr drE s
conf r Aednaht 7RG -Af ter pol ynerization was conpl et ed,
The following was used as Component (C2-4) of the
present invention.
C2~4-1: SANKONOL 0862-10T (trade name) manufactured by
Sanko Chemical Industry Co., Ltd.; 10% lithium salt
content,
C2-4-2: 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 a cyclohexane solution containing 30 parts of

styrene., Next, n-butyllithium was added, and the
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the pol ynmer solution was supplenmented with 2,6
---di--tert- butylcatechol, and sol vent was then
renoved by Mating, to obtain a block copolyner D3
having 3 tapered bl ocks 25 which had pol ystyrene
gradual ly increasing in the poi.vbutadi ene bl ocks This
copol yner had a nunber averd@ge nol ecul ar wei ght of
128,000, and a styrene content of 40% 1(31 (8-41
Production exanple 9: tyren> butadi n: radia

t gboblagle GORPhYIBIAA HJoAGKEE 88QUiOCIAY erSAUI RRRE Wi th
a stirrer was dried and purged with nitrogen. Under
nThemmgen cgadobesdne amluty ohoborxaite nand 07 bapas t of of
tetrahydr,ofuran were added thereto. The m xture was

S’B‘ﬁ'{fﬂ@?@ﬁt ¥gs mﬁ@qife% angaths BEsekiandnaixznget wes

SGpprttericad Suirﬂlcf ﬁ%ﬁtﬁﬁ% théﬂ?ﬁ%%%e”é I i mo
4 1
R Bt yerad for Bt i dm T e

Safﬁﬁﬁrt—bNeyleaébéHd@'W%% SQHéaSEé'Mb005a§t935kstﬂ€ block
styrene and 20 parts of butadi ene was added, and the

renpdkymmylnsdhneatwaasp@tbwﬁquéhﬂiyfmém6WEanwynhﬁst1ng.
(second stage). Next, a mxture consisting of 3 parts
ofhgtipsgpgant mﬂﬁw ;blaldt g @tymneadioewgnmgfa@@edanchrad

nre resul.ting ynmer -zed for 60
ritesYd ¢ FPRd %?ratgee’ot raéxiﬂﬁez@olpsaw@d&ﬁnswaa%% Yer e

d, | Q
e ﬁ%ﬂeﬁ BTEEL ABL Lo P i Bh Bfip P Y4 T 0 0b.
VPt Se %ﬁ@nin&%c]@%o\yo&%gp Qoﬂjﬂ%nt wagf sﬁbbi&ﬁ)@nted

tetrachl oride as a coupling agent
with a solution of tltanocenedlchloride 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 D1 was obtained having a hydrogenation
rate of 69%.
(8-2) Production example 7: Completely hydrogenated
styrene-butadiene-styrene block copolymer

A jacketed autoclave equipped with a stirrer was
dried and purged with nitrogen. To the autoclave, were
then added cyclohexane 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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and a coupling reaction was conpl eted. After

pol yneri zati on had fini-shed, the polyner sol ution was
suppl enented with 2, 6-di-tert-butylcatechol, and
solvent was then renove,,! by heating, to obtain a
coupl i ng-type 25 styrene--butadi ene bl ock. copol ymrer
1) 4 having tapered bl ocks.9%This copol yner had a
styrene content of 31% and a nuiiaE er average

nol ecul ar wei ght of 200, 000. -- 102 - (8-5)

Stiy¢ enectnutads e neusdlanenecll ockh oo yaet b5 A
product "TR2S00" (trade nanme) manufactured by JSR
Chepladreduras arddd ERL6y ¢f drwyehiared prdduis of

GRS AR g BRI b B

{ {
Rt L N T
ayp e aye H@Xtﬁ‘ﬁe afhd %%F:@@Jnenﬂéﬁ L{FRhOflSlBaLté eg$ and

eqU|pped wth a ribbon blade was purged wth

nsty:agen. HoBMmer3Qapabhswdsofurdheat teh}ivied the odayva
pol ymer D2 which had been uniformy dissolved in

t ot ey daogansbeéd eniBl-B2. Srpatock gforstlymene, SHmMpBih§
parts of acrylonitrile, 120 parts of toluene, and 0.1
PR GFriErt CUt dRISAA ereapiaRe et @da‘éedtl@t%m

t ocl d t t
R LI R

Z%élrﬂe'*g%}‘%?%@ﬁ?afﬁ %gﬁkt &P el Z:Ic‘kr qﬁlﬂgggrﬁ)e\,chaed

pp enent e art of
benzaileper pxbdr ﬁﬁ&hdb 1,2-vinyl content of 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 vessel, 1 parxt of 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 kgf/cm?, to
obtain a hydrogenated polymer D2 having a hydrogenation
rate of almost 100%.

(8-3) Production example 8: Styrene-butadiene-styrene
block copolymer

A jacketed autoclave equipped with a stirrer was
dried and pupged with nitrogen. Under nitrogen gas

stream, cyclohexane and 0.08 part of tetrahydrofuran were
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part of dicunyl peroxide. The tenperature was further
rai sed, and after reaching 80C, a polynerization
reaction was carried out while maintaining the
tenperature at 80'C. Six hours after the start of 25
pol ynmeri zation, the tenperature was rai sed over 1.
hour to 120C, and the reactdgon was further continued
for 2 hours and then finished. The conversion rate
was 97% - 103 After cooling down to 10000, the

'ndﬁdéﬁeﬁﬂﬁéﬁ%%Hg@h@nggm¢?¥éﬂdE§ fas utyﬁ 1éd2’an? when

- - net t est - Hheno!

r a3t i QPe XTI W \@.@éthbsnhécﬁ&%cheat 708%c,t %e AUt BRLAYEe
and unreacted nmatter and solvent. 5 were distiiled off

byscdiedon desttidilndtnigon. 0Fheppa] yifen-buagllhenium was
pelletized to obtain a graft polymer E. This pol ynmer
haddgdgr Jihe rgenbtant /o0t uxsdvehctkrretiRp legleabpd with
ter there had a Iim c05|t Ni ) of 0.45
gﬁ 5 ko)) ‘tffor?&é(ﬁéﬁf"'(%‘)‘é 1tr}%’“At f1 BORGWET RN 54L77

S 0 rb e bl ock

9‘3 R 80, Ty t%éy (s, S5¥EP T PRERS &
U%ﬁQtuEélaoﬁgﬂgﬁyﬂﬁnbf( Ehﬁ;kglgeykaﬂe and 20 parts of
mal ei c---anhydride --nodified polyolefins 15
it B &£ ke edasb)adSaﬂyOaﬁheme: deshndingrinestutd dias were
used as Component (G of the present invention. G:
YUREXer 53891 forr #@empnnees algucoddcstagehnl @ aixture
anhydride content of 5% . &: YDMEK 1010 (trade name:
a P4t b g Q@Etanﬂ%‘?“ryof@“ezénéo%?eﬂ%r 0% .

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
polymerized for 60 minutes (fgurth stage), to allow three
tapered blocks to polymerize. WNext, 15.5 parts of
styrene were added, and the resulting mixture was
polymerized for 60 minutes (fifth stage). The
polymerization conversion rate was 100%.

During polymerization, the internal temperature was
controlled at 70°C. After polymerization was completed,
the polymer solution was supplemented with 2,6-di-tert-
butylcatechol, 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 copolymer had a number average

molecular weight of 128,000, and a styrene content of 40%.
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(12) O her Conponents (H) (12-1) H: Aromatic

pol ycarbonate A product "NGVALEX 7022PJ" (trade nane)
(viscosity average nol ecul ar weight of 22, 000)

manuf actured by 25 M tsubi shi Engi neering-Pl astics
Corporation was used. (12--2) H2: Pol ybutyl ene
terephthalate - 104 - A product- "DUR NEX X0477" (trade
nane) ;intrinsic viscosity of 1.2 dl/g) manufactured
by Pol ypl astics Co. Ltd" was used, Exanples I-1, to

-23 @6'(brdgagfﬁén_éiéﬂﬁﬁeE@a @k?rénéhﬁd%éhiéne rdBEs1

conponents were nixed in accordance wth

f aedebadtionohowerin Table 1---1 by a anschel m xer.
Then, the mixture was nelt--kneaded using a

doubl e sercéwtedxanimiera e iguigpedt witge ratstiiersot wa®
240'' C) to obtain gellets The resultant pellets were

s@FFFel%#ﬂIRPQ%BFedl P BREFAFREn | BpdRT it TREPBeEES
bRt o BUREHArForrd The'§ @8FEoVeE e IR NS SV AP Bat o
| pRAGT 2 &S %@geo.cfﬁm m}thf a&q&&;&%ﬁe% with 25

appear ance o nol ded artic

I pAELY, o ACAYENRY LRJt g aMR|J4abiARe MBLHOMLS sl t6560°c

descrlbed above. The evaluation results are shown in
Ta&bkemnixtirg Was- then-supplemented @ibh:a.cyddhexantl E 1

1soi&££o£-ésﬁtéihiné-é.i§§-péfgé ;%-;—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). Next, a mixture consisting of 3 parts of styrene
and 20 parts of butadiene was added, and the resulting
mixture was polymerized for 60 minuteg (third stage).
Next, 29 parts of butadiene were added, and
polymerization was carried out until 100% conversion rate
was reached. The resulting mixture was supplemented with
0.1 parts of silicon tetrachloride as a coupling agent,
and a coupling reaction was completed. After
polymerization had finished, the polymer solution was
supplemented with 2, 6-di-tert-butylcatechol, and solvent
was then removed by heating, to obtain a coupling-type
styrene-butadiene block copolymer D4 having tapered
blocks. This copolymer had a styrene content of 31% and

a nunber average molecular weight of 200,000.
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e e e e (~EEw 0Ci 1111 { UV VIUu
F.3U UcUuJUUUUUouUU 7 NNtOVt~4~ N
NINc N.”6 H{w +~nm~v N ,ng~.ENN n ~r Ait f4

~~C '"t-i~FI 4A Pl 2~1 d iC ~, 14~~EWi' '~~~ 0.1 f.~
~7TAl A tAEW ~ ~~ M~n ~..wM:0. k~ uo a.~ca ~w fc
N x~l:. ra oo xY c~ s~. _n102m_{ vmu+ an to ~cr r E
ac~N {v:.-~hmr" 1~66~ cx1Nzo

Nl're3+v~rvcnilnee E1 . i --- -- 1.. 1~9N NON rv

ploip) St taiegofly e nilbel cepoltgr g m
Xf5; & ot !'@Rﬁé%'sc\/ﬂ}%dg Qar%)ﬁzqan%fégfhgelii;}sg ISR
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D6: A product "DYNARON 4600P" (trade mame) manufactured
by JSR Corporation was used.

(8) Component (E)

Production example 10: Graft polymer

A stainless steel autoclave having an internal

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 dissolved
in toluene as a solvent, 52.5 parts of styrene, 17.5
parts of ac¢rylonitrile, 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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6-tert-butylphenol. The reactlon mixture was then taken
out of the autoclave, and unreacted matter and solvent
were distilled off by steam distillation. The polymer
was then pelletized to obtain a graft polymer E. This
polymer had a graft ratio of 45%, and the acetone soluble
matter thereof had a limiting viscosity [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.

{1l1l) Component (G)

The following maleic—anhydride-modified polyolefins
manufactured by Sanyo Chemical Industries, Ltd., were
used as Component (G) of the present invention.

Gl: YUMEX 1001 (trade name: a product of maleic anhydride
content of 5%).

G2: YUMEX 1010 (trade name: a product of maleic anhydride
content of 10%).

(12) Other Components (H)

(12-1)} HI1: Aromatic polycarbonate

A product "NOVALEX 7022PJ" (trade name) (viscosity
average molecular weight of 22,000) manufactured by
Mitsubishi Engineering-Plastics Corporation was used.

(12-2) H2: Polybutylene terephthalate
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fromthe results shown inr 1gable 1 The nol ded articles
of Exanples I-;1 to 1-23 of the present invention had
ePce: L: Lent= inpact ro---istance, chem ca

res! ShapESau S IARANBRPEAI ANCE ALAROhARE) < (1t ns 1o

artic and antistatic property anpl es

Iv 2-cd ylo2 31 shayetd) bekhueheti i Hye@bﬁypmwlﬁ cand
A2 to be given the O mark, but they were slightly

pot.er wiais ughkéni cal resistance than that of Exanples

-1 to |-21 5 O the ot her hand Cbnparat|ve Exanple
E : -1 ke % xepapahehrl (b9 I-3

h | .I
EoﬁgohE%té{‘lé?o”r{%%ﬁ fvrﬁi‘gg@%ﬁﬁecﬂﬁnvac?é fndnat odne
Ifﬁ¥%ﬂia&€%h§t9ﬂ&ﬁlq%ﬁT%BﬁLafgi by a Henschel mixer.

Then, the mixture was melt-kneaded using a double-screw

extruder (cylinder temperature set to 240°C) to obtain
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.
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appear ance of nolded articles. Conparative Exanple
1-2, 10 which used a smaller anount of Conponent (Cl)
than the inventive range, had poor inpact resistance,
surface appearance of nolded articles and antistatic
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vacuum form ng in the sane manner as descri bed above.
Exanples I1-1 to I1-15 and Conparative Exanples 11-"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 mxer. The m xture was then

nmel t - kneaded usi ng a doubtetO&er ew extruder (cylinder
tenperature set to 20040) to obtain pellets. The
resultant pellets were sufficiently 20 dried and then
| maggt: 1-»n nol ded (cylinder tenperature set to 200C)

to—oebtain-test—pi-eces—forev i S
P

wer e used| to eval uate i Mpa Etaluatiprrei ¢ ance. cheni cal
resi st aﬂcqmﬁ&%b@%'l 5t @lelna PTOP&ELYy | 2GERALI ”9"“‘"’(‘9‘"‘t hie
eval uati on mathHds Pssdesal i|bededdoV Pappdioe[The™pew-1
eval uat;Oﬁ—res-H&ﬁe—shew i ~—Fablte—2-1— u P
7 - - [ N LS . Y 10
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4
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I-21 31 @) O O sx104
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1-23 20 O O © Ix10*
g | ™ 4 o) O X 3x10"
Ze
] g‘ -2 5 O O X 1x10' ot mare
5
3 I3 4 O o X 410"
The following is clear from the results shown in
Table 1-2.

The molded articles of Examples I-1 to I-23 of the
present invention had excellent impact resistance,

chemical resistance, surface appearance of molded
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used a smaller amount of Component (3) than the inventive
range, and a larger amount of Component (B) than the
inventive range, had poor impact resistance and surface
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 I-3, which used a larger amount of
Component (Cl) than the inventive range, had poor impact
resistance and surface appearance of molded articles.

Example 1-24

Production 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 pm) and the Component (Bl) as
the middle layer (thickness of 800 pm). The resultant

sheet was vacuum formed to produce a tray.
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Three-layer sheet (2)

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.

5 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

10 having a thickness of 100 um) and the ABS as the middle
layer (thickness of 800 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
15 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 (cylinder temperature set to 200°C) to
obtain pellets. The resultant pellets were sufficiently
20 dried and then injection molded (cylinder temperature set
to 200°C) to obtain test pieces for evaluation.

The test pieces were used to evaluate impact
resistance, chemical resistance and antistatic property,
according to the evaluation methods as described above.

25 The evaluation results are shown in Table 2-1.
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ClL 7 cﬁhp mglﬁeds@r§qqhes ngExqmplqﬁyixgl to II-15 of the

present invention had excellent impact resistance,
chemical resistance and antistatic property.

On the other hand, Comparative Example IT-1, which
used a smaller amount of Component (A) than the inventive
range, and a larger amount of Component (B) than the
inventive range, had poor impact resistance and
antistatic property. Comparative Example II-2, which
used a smaller amount of Component (Cl) than the
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 III-18 and Comparative Examples ITI-1

and ITI-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 (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
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the evaluation methods as described above. The

evaluation results are shown in Tables 3-1 and 3-2.
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5 Further, the nmultilayer sheet was vacuum fornmed to
produce a tray. This tray was evaluated for surface
appearance. The results are shown in Table 4. Exanpl es
iV--2 to I V-14 Thernopl astic resin conpositions,
sheets and trays were 1is produced in the same manner
a. in Exanple IV-7., except that, the specified

anouys ofrt+he—eoenponents shown in Table 4 were used,

S PrTne—e
Surflace §€si stlivity and surface appearance were
evalua@%@a The resllts are shown in Table 4, Fj ~.. U
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The following is clear from the results shown in Tables
3-1 and 3-2.

The molded articles of Examples III-1 to ITI-18 of the
present invention had excellent chemical resistance and
antistatic property, and the molded articles of Examples III-
1 to III-17 also had excellent impact resistance, and surface
gloss of molded articles.

Comparative Example IIXI-1, which used a smaller amount
of Component (A) than the inventive range, and a larger
amount of Component (B) than the inventive range, had poor
impact resistance and antistatic property. Comparative
Example IIT-2, which used a smaller amount of Component (Cl)
than the inventive range, had poor impact resistance and
antistatic property.

Example IV-1

Specified amounts of the components shown in Table 4
were mixXed by a Henschel mixer. The mixture was then melt-
kneaded using a double-screw extruder (cylinder temperature
set to 220°C) to obtain a pelletized thermoplastic resin
composition. As described above, the polyethylene content of
Component (C2-3) was listed as B4 in Table 4, since it
contained polyethylene corresponding to 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 c¢oextruded at a temperature of 210°C, whereby a 1

mm-thick multilayer sheet was obtained whose substrate layer



10

The followng is clear fromthe results shown in

Table 4. Exanples IV-1 to IV-14 of the present
invention had |ow surface resistivity, and excell ent
charge controlling S property, chem cal. resistance
and surface appearance. The effects on antistatic
property resulting from theggconbination of Conponent
(Cl) and Conponent (C2-3) are clear from conparison
bet ween Exanple It!-1 and Exanple IV-14 That is, the

no of_. Conpon 10
TOU o0 SRO0S ™ (A A0, 300 oponent, () o L i
Talgqa@ithfa %Z éﬂ&/@atlebé?Wa'l@%Eedtf@r ﬁm&%sreélstluty
Component Fo) and Conmponent (C2-3) in Exanple 1V-14

(aneistespecpiropbyt )/, 19%ndrad 10Yes dtkimg: andosakfate 27.
| g% Therefore, in Exanple IV-1 and Exanple |V--14, 15
aéD%ﬁr‘iflfRﬁjgh the total content of the Conmponent (d)

and Conponent C2-3). which provide antistatic
pr ogeriyeFs ?lh‘“e(m RN T (i E‘é‘g '35 R PHR %‘E%%Ité’

pr.B/dl}?% t%%guseﬂu G:%FE% g% é% %‘?1 %Wgneﬁacﬁ(cz 3)

oge e resi y nmor e 0
E}E%ﬂc@“’erTﬁ@drémﬂQszgrgxgﬁ&br?mn anbh gt @t' C property.
anples V-1 to V--23 and Conparative E :anplea: V-I.
EkamplesS IvFReteomponent s were mixed in accordance wth
the fornulations shown in Tables 5-1 and 5-2 by a
Henstleginophiiierc rRrd mricrinpe el weens, hehestbt akdetackats were
usi.ng a double 25 screw extruder (cylinder tenperature
P’s’%%‘u?%j AP06OF E8Mme JIATST ﬁ’él F-Bt Examiples rldsifl-t §REepPt that

ffi d h
tge %Rﬁﬁ%%g%ﬁeﬁﬁéPnﬁ%ﬁﬁgﬁ%¥hF@kég?e ﬁjépéﬁ% Egjﬁab e 4 were

used. Surface resistivity and surface appearance were

evaluated. The results are shown in Table 4.
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to 210"C) to obtain test pieces for evaluation of
surface appearance of nolded articles. A three-layer
sheet was produced by coextrusz.on (teanl perat:ure of
220C) with an 300 pmthick sheet of the 5 polyner
(83) for the core | ayer above and bel ow whi ch was

| am nated the resin conposition in a 1.00 im

t hi ckness, whereby a | mm-thick sheet was obtai ned.
This sheet was out to formtest. pi.eces for

evaluation of charge contraolling propert §30
chemi ¢al 1esistance. 13 Usilngs t hesapole| eyval @ati on
met hodig| “chasge| wontlr i fi ng Br opgr f Y} © (RER cal
r esi stafre¢—angd—suyfia ppearance—ot-npl dedf}@rticl es
vere eZal vared. | Jrays Syesie |furthex Lo e(gl y vacuum
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orm ng| t helw t ngd & n |EXahp| ep 3 :
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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 26%
and 1.19%, making a total of 27.19%. In contrast, the
amounts of Component (Cl) and Component (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 (C2-3) together, had a
surface resistivity more than 10 times lower and more
excellent antistatic property.

Examples V-1 to V-23 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
mixXer. 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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to 210°C) to obtain test pieces for evaluation of surface
appearance of molded articles.

A three-layer sheet was pfoduced by coextrusion
(temperature of 220°C) with an 800 pm-thick sheet of the
polymer (B3) for the core layer above and below which was
laminated the resin composition in a 100 pm thickness,
whereby a 1 mm-thick sheet was obtained. This sheet was
cut to form test pleces for evaluation of charge
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-9, V-
11, v-21, and V-22 at a preheating temperature of 200°C.
The surface resistivity near the corner of the tray was
2lso measured by the same method as the charge
controlling property evaluation method.

The evaluation results are shown in Tables 5-1 and
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15 present invention had excellent charge
conLroll.-Lng property, chem cal resistance and
surface appearance of nolded articles. Conparative
Exanpl e V-i, which used a | arger anmount of Conponent
(B) than the inventive range, and a smaller 20 anount
of Conponent (C) than the inventive range, had poor
charge controlling property and surface appearance of

nmol geg—artyces,T Gonppar ati ve Exanple V--2, which used
a sralleg pnpynt| of | Conponent (B) than the inventive
range{ @ df &l d |ar|gek | anount of Conponent (C ) than the
25 ilnyengi ve rlange, |had poor chem cal resistance and
sur flagce_“appedr ance|of nolded articles. Conparative.
Exanpl e[ \M8B,| |wWhi ¢ghjused a small er anmount of Conponent
(C24{2)ultthgn [t He |- |123 inventive range, had poor charge
cont p§ | 8¢ [BY|6h&n¥y. Conparative. Exanple V-4, which
usedggz(Magger |aoyny of Conponent (C2-2) than the
i nvedt¥verange;—hatl poor chenical resistance and
surfa:%u pearfance of nolded 5 articles. Comarative
Exanr§ BV | Mbif ghotised a | arger anpunt of Conponent
(D) |€aw glhg ilnvent {ve range, had poor chenical
resi stanc® and sufface appearance of nolded articles.
Exa gs_MS-[-1]. [to VI-15 and Conparative Exanple VI-I|
10 \E}s; nmgnants|were nmixed in accordance with the
f or zg'-‘orfs%s'hd‘im’é n Table 6 by a Henschel nixer. The
m x{uf & Yes |&h émw’é &gl t - kneaded using a doubl e-screw
ext udgg.(c?yl iinde enperature set to 220C) to obtain
pel let & Thg negultant pellets were sufficiently dried
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15 and then injection nolded (cylinder tenperature set
to 210"C) to obtain test pieces for inpact resistance
eval uation. A three=:-layer sheet was produced by
coextrusion (tenperature of 220C) with an BQOO

gsni -thick sheet of the 2g polyner (Al) for the core
| ayer above and bel ow whichosas | am nated the

t hernopl astic resin conposition in a 100 pin

t hi ckness, whereby a 1 mm-thick sheet was obt ai ned.

Thi s ,f}lg% t C\g/a? gl‘f? ® for rm Ee | ec%r%sE;or?fe\f/alvualt i.on

of charg proper i Veistal na

Chaﬁgﬁeiéhéﬂvaikﬁé|é@ébﬁH‘Hﬁ%ﬂﬁ%glé@éléfEHEfﬁanmp031tlon

resi stance. The results for each of the eval uations
awhishovshp i skabtemponents (B),- {€1} -and qd2-2h aeL0aRe

nt- r c4oao a a~y, x oa [ten e~<Eh MN nMWMM MN ..N

NekesehiN-pnCRoN &k vesdgntSali cGupopents .eabxpinpl as FO5

Ct~:.. 04 0 "Crj XXX XXXXNMXWXXXUA4e

Mee, V-& q\nds&%lpﬂrats'%@w@hqw i and Ni-5-rgletw mrlma
ki PRAFR RS e e ebpe el 17
components (B), (Cl), (C2-2) and (D) of the present
invention as essential components. Examples V-9 to V-23
relate to the first thermoplastic resin composition which
comprises Components (A),-(B), (C1), {(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 Component (Cl) than the inventive range, had
poor charge controlling property 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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_Component -(C2=2) -than -the inventive -range,- had-pd@&r 5
chemical resistance and surface appearance of molded
articles. Comparative Example V-5, which used a larger
amount of Component (D) than the inventive range, had
poor chemical resistance and surface appearance of molded
articles.

Examples VI-1 to VI-15 and Comparative 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 220°) to obtain
pellets. The resultant pellets were sufficiently dried
and then injection molded (cylinder temperature set to
210°C) to obtain 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 obtained. 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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illustrating a nolded article having a three-|ayer
structure as a nmultilayer nolded article of the
present invention 5 DESCRI PTION OF SYMBOLS | -

Two- |l ayer nolded article 11: Substrate |layer 12, 12a
and 12b: Antistatic |layer 2: Three-layer nolded -
t.icle 10 127 CLAI M5 a._ A hernopl astic resin
conmposition conprising 5 to 95% by mass of the

foll ow ng Conmponent (A) and 95 to 5% by mass 5 of the

fol | oy, ng onent, (B th the total of Conponent
(A a%‘edﬁgg I 38) é@l(:’ﬁgf‘i%%rﬁy TRgEsTS SHRFT Ut her
ceopyising 0. 5 to 100 parts bymass of the follow ng
Conponent (Cl) per ].00 parts by nmass of the total of

Conpongft mof Add and i€ARROBENEx &) 1e ARG -AUEL NEF-15 had

conprising at |east one 10 conponent selected fromthe
gertpl baftsictkirgg entidea ifiokl pwbpgrtGorperanhabD ity of
Component (B) , Conponent (F) and Conponent (G in an
afbyrde ofontrpd1 200 mramrtes tlyy n'aslsicpfe]r JesdBtpare salby
mass of the total of Conponent and Conponent &B
WhBPRFh: rese&ﬁﬁaﬁ%m Tm)m d@@yarretﬁ@lﬁéspﬁ Fraplang

cEondind, "B SRS, ¥ oFE itona Rk Lt her

Vi RYhe _oner copolynerlzable W th the aromatic vinyl
conmpound in a presence or absence of a rubber-like

pol ymemn, taxcbttinaahnhe Eohbovitige Eaappnent-1 Dhihich
used a larger amount of Component (Cl) than the inventive

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 contrelling 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 OF THE DRAWINGS

Figure 1 is a schematic cross-sectional view
illustrating a molded article having a two-layer
structure as a multilayer molded article of the present

invention; and



10

20 Component (B) : an olefin resin, Conmponent (C) a
bl ock copol yner conprising an olefin polyner block
(cl-1) and a hydrophilic polyner block (cl-2)
Conmponent (D) : at |east one polynmer selected fromthe
group 128 consisting of a bl ock copolyner (D a)
conprising a polymer blackisgd-1) mainly consisting
of an aromatic vinyl conpound and a polyner bl ock
(d-2) mainly consisting of a conjugated diene

conpo s ..an hyd nated product .(.D-b) thereof;
Conpoﬁ%ﬁ#uééE%:gg %r%§ﬁgﬁﬁgﬁ§n8E°$%s%ﬁ%ﬁ%%5a?r8&%“
(qorpetyaefi7al heNaoh At RneMBhignyi Qyéhfe@m]%%% or
an aromatic vinyl conpound and anot her vinyl “nonomer
cepelytere zablae mult h1d e alclmeti ervicyd ompeUpdesane
presence of the Conponent (D) ; 10 Conponent (F) : an
arfomanttompol ycar bonat e bl ock copol ynmer conprising a
mer bl ock (f-1) consisting of the Conmponent (D)

pol

aH&gﬁﬁI%FHﬂﬁﬁﬁbsgﬁ Pehat e pol yner bl ock (f-2); and
mpanen Q: | ow nol ecul ar wei ght pol yol efin

rcr:gdi V%diﬂ“?%mgralrdﬁgs rt%I’cglteed aci d and/ or unsat urat ed

aghd Suﬁ%@gﬁﬁéﬂﬁ%?gr 2. The thernoplastic resin

conposition according to claim11, further conprising

at2| easd e 10eApRReEtRaleatgdy fromthe group

consi sting of the follow ng Conponent (C2-1), 20

CanpBimesr—(a(2x- Rl d€drponierite (C2-3) and Conponent

(C2-4) in an amount of 0.001 to 60 parts by mass per

100 parts by mass of the total of Conponent (A and

Conmponent (F5), wherein: Conmponent (C2-1): a

pol yet her pol yam de and./or 129
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pol yet her pol yester; Conponent (C2-2] a nonionic
anLista.t:i.c agent; Conponent (C2-3) a boron

conmpound; and Conponent (02-4i a lithiumsalt. 3, A

nol ded article fornmed of the thernoplastic resin
conmposition according to claiml1l or 2. 4, The -nvol ded
article according to claim3 which it a sheet 10 or a
film 5 Anulti:l.ayer nolded,article conprising a
substrate to which a sheet or T .i.1lmformed of the

t hernopl astic resin co position according to claim1.

or 2 is lamnated onto at | zeastys 1S one surface of

the substrate. 5. The nultilayer nolded article

according to claim5, wherein the substrate is a.

sheet or filet formed of an olefin resin. 1(31 (8-41
Prbduct drhesxanmlastic mpsdm> chmpadii taony ggingrising 5 to 95%
t el ebl ock copol ymer A jacketed autocl ave equi pped with

a syimasy afashedfbgiionndg pbeogechant h(Ai endgéh. tontferby mass
nitrogen gas 5 stream cycl oE exane and 75 parts of

t eb f advysl rEafleang wempoadded(Bhefwetth theetotal uw® Gvagonent
suppl enented with 25 parts of styrene, and the

t eNREr 2h&r €oMBSndt segh tise £y G o0%The, miadsyr,e anas t hen

suppl enmented with a cycl ohexane solution. containing

0.175 paitchdf cOmpBUs¥hd bt 5 Rbumo @t shfPmb BE ofedid fdllMtowing
m xture was then polynerized for 60 mnutes (first

o8N e S BRI R Bt e
(A) and Component (B), and further comprising at least one
component selected from the group consisting of the following
Component (D), Component (E), Component (F) and Component (G)
in an amount of 1 to 200 parts by mass 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 another vinyl monomer
copolymerizable with the aromatic vinyl compound in a presence
or absence of a rubber-like polymer, excluding the following
Component (D) ;

Component (B): an olefin resin,

Component (Cl): a block copolymer comprising an olefin
polymer block (cl-1) and a hydrophilic polymer block (cl-2);

Component (D) : at least one polymer selected fromthe group
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resulting m xture was polynerized for 60 m nutes
(second stage). Next, a mxture consisting of 3 parts
of styrene 15 and 20 parts of butadi ene was added, and
the resulting mxture 11 - was polymer -zed for 60
mnutes (third stage) Next, 29 parts of butadiene
wer e added, and polynerization was carried out untl
100% conversion rate was reached. The resulting

m xture was sLapp l.enent:ed with 20 0.1 parts of
silicon tetrachloride as a coupling agent, and a

Cotphé NG 118RCH T BN Bias kCc aploalyedr ADtel cpopyteingad iplymer
had fini shed, the pol yner solution was suppl enented

Wbhode G3-di)- hRihibubyheatechglor and asohvent viagl td@ipound
renove, , ! by heating, to obtain a coupling-type 25

stynene-shukRd eneckl 0gks) CRPOA MMRINkL41R8VHR0a conjugated

tapered ™ bl'ocks. This copolyner had a styrene content

%Péii%@g%RO%f@g' LA 2P UEEA0% T ALl Shoreor,
nanufac ?%& AE%F%%'atpgﬁ§é§gousegﬁe?gg ?98%
cog%?gﬁ% ted prqﬁf k%%%ﬁbﬁg%gé§ ??m éu%%he roan
e ST O%Ffmoc? eaééra V@%””d' o' By 10

A stainless steel autoclave having,an_internal ., volu

of CALP} YT IFHHE BHUR P TP 1€ WB}S%:’FOB}P&&’@GV@% 3 presence

of the Component (D) ;

Component (F): an aromatic polycarbonate block copolymer
comprising a polymer block (f-1) consisting of the Component
(D), and an aromatic carbonate polymer block (£-2); and

Component (G): a low molecular weight polyolefin

modified with an unsaturated acid and/or unsaturated acid

anhydride.

2. The thermoplastic resin composition according to
claim 1, further comprising at least one component selected
from the group consisting of the following Component (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 polyetherpolyamide and/or



purged with nitrogen. Then, 30 parts (solid matter) of
t he above pol yner D2 which had been uniformy
di ssolved in toluene as a solvent, 52.5 parts of
styrene, 17.5 15 parts of acrylonitrile, 120 parts of
toluene, and 0.1 part of tert---dodecyl nercaptan were
added to the autoclave wunder nitrogen gas stream,
and the tenperature of the mMxJure was el evated under
stirring. Wien the internal tenperature had reached
50C, the m xture was 20 supplenented with 0.5 part of
bepzoyd pespdideanrd ;0.1 part of dicunyl peroxide. The
tenperature was further raised, and after reaching
80C, a AMUPHRIZald0B) .r gaabh9Bn Ve Sakad dtiad Olgent;l e
mai ntaining the tenperature at 80'C. Six hours after
t he st 25 polyner.i zat, ] er.ak ure was
rai sedaéc‘)cg/mé):'&fgéhoﬁiry?g' %2%%3,?&%& ﬁtelﬁgga%lt%igon was
further,continued for, 2 hoyrs..and.then finished. The
conver Scl:%rQ a8 nt:t mﬁad;? é‘)% Q lii%glaﬁf ts%?Eéool ing down to
10000, the m xture was supplenented with 0 ~ 2 part
Sof 2, 2-me:~t hyl enebi s-4--net hy. 1- 6-test-butyl phenol .
The reaction. nm xture was then taken ut of the. .
aut ocl & O FhteLite Oﬁﬁ‘?ﬁei’% %) s@?%ﬁ??l%ge‘iﬁecr gesin
distilled off by steamdistillation. The polynmer was
t hepmpes } etqry F I BBEGaith §1§F&fF + Polymer E. This
pol ymer had a graft ratio of 45% and the acetone
soluble matter thereof had a Iimting viscosity N)
of 0.45 dl/g. (10) Conponent (F) 1.0 A TM pol ymer, ,
TM: 541 7Th¢ trcddednantei ol e @t SEPINIak @ fHdig 3 which is a sheet
pol ycar bonat e bl ock copol yner) nmanufactured by
10 or a film.

5. A multilayer molded article comprising a substrate to
which a sheet or film formed of the thermoplastic resin
composition according to claim 1l or 2 is laminated onto at least

15 one surface of the substrate.

6. The multilayer molded article according to claim 5,
wherein the substrate is a sheet or film formed of an olefin

resin.
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Kuraray Co., Ltd., was used. (11) Conponent (C) The
foll ow ng mal ei c---anhydride --nodified pol yol efins
15 manufactured by Sanyo Chemical Indu tries, Ltd_,
were used as Conmponent (G of the present invention.
G : YUNEX 1.5301 (trade name: a product of maleic
anhydride content of 5%- & -YDMEK 1010 (trade nane:
a product of maleic anhydride 20 content of 10%.
(12) O her Conponents (H) (12-1) H: Aromatic

Palyedr banalec AoRr OF o NGVALEX.{032RL4 (ah(aaggd{‘ﬁm)

(viscosity average nol ecul ar weight of 22, 00

mardbbLbei esbday.yabrM t subi shi  Engi neeri ng- Pl astl cs
Corporation was used. (12--2) H2: Pol ybutyl ene

ter eph?t Halckeged d@oclavprodipped DURINEX sX04F2t (45 ade
nane) ;intrinsic viscosity of 1.2 dl/g) manufactured
b;?rpsﬁyﬂdaﬁqrafdcwlth pierogamas udRdpr DAdFPTER $31, to

C()S%rgﬁnéhtcsyq/ve hgk ne %n‘?n acc@raﬁgﬁcgf\/\ﬁtﬁ%ﬁ'éisromran
f%%l Q&ﬁéwsth%li@% ' %Ea[*ﬂh%t re v}agys p:%ﬂ%ﬁ'eg!i W L2s

hen the m xture was ne neaded

deuble-s¢ raWre8¥l r 48 tkEWd %rathgmac@tf&i%e%%ot Bo°c,
240''C) to obt ai n pellets. The resultant pellets were

sFhei nienidey wdsi eted Oseppll drfeereidnpvéth i orcymlahetane
(cylinder tenperature set to 230C) to obtain test
piSeeBELPy camFal nand of: 1 Therardst ofverutigldd tthd-uav appdt e

| n hem cal
Ingacgesusiéi amggtugeewas 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). Next, a mixture consisting of 3 parts of styrene
and 20 parts of butadiene was added, and the resulting
mixture was polymerized for 60 minuteg (third stage).
Next, 29 parts of butadiene were added, and
polymerization was carried out until 100% conversion rate
was reached. The resulting mixture was supplemented with
0.1 parts of silicon tetrachloride as a coupling agent,
and a coupling reaction was completed. After
polymerization had finished, the polymer solution was
supplemented with 2, 6-di-tert-butylcatechol, and solvent
was then removed by heating, to obtain a coupling-type
styrene-butadiene block copolymer D4 having tapered
blocks. This copolymer had a styrene content of 31% and

a nunber average molecular weight of 200,000.
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resi stance, surface appearance of nolded article, and
F3nti :t: etic pr :perty, according to the eval uation
met hods 15 as descri bed above. The evaluation results
are shown in Table 1-2. t[7 - -- - ----- r-:. 0
5~1-.~9 17 O UE 11 ---- ---- -non mom mmon o
e LT 710 EEw 0Ci 1111 { UV
ViIUu F.3 U Uc UulJ UUUUUoOuUuUU 7 NNtOV
t~4~ NNINc N .76 Hw +~nm~v N ,ng~. EN N n~r Ait’
fq, . o~CL. ! t-1~ '~~~ 0.1
e R e R Al
~ij G '}Lr’&“dluct “@R?ﬁb @("Y &FaE nafle) rJQnilf\é@tH"r'eénb§ Or$R
crr ac -~ {v:.- ~hmr" 1~66~ ¢cx1I Nzo
Mioflﬁﬁ:ti\tlthwﬁﬁ M\ece.,e E1. i --- -- 1.. 1-O9N NON rv
<V <l N4IES<~~-NNN Nup x a NJ*. NN iii{m"'f 4 i+1
Pi>8-M~) ~Rydreq@6(teet pr€dScM of-styrehr-bc@iidie Gildek
XC. ~"~d 4c~i ,a mC SC pp-0: CC <t~"'p <C<td I<td
cpolymer o MWN, ' Jul  Vep

D6: A product "DYNARON 4600P" (trade mame) manufactured
by JSR Corporation was used.
(8) Component (E)
Production example 10: Graft polymer

A stainless steel autoclave having an internal
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 dissolved
in toluene as a solvent, 52.5 parts of styrene, 17.5
parts of ac¢rylonitrile, 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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fe---- _ PdR -- 10 6 -- Table 1-2 .... u ..........
.e.. .--- .. Evaluation nutts tan +ac; rc~atancQ i
{. 6onmacnl Cheni cal Antisuti, b5eai'ac aro 7 (KFlm
resi lancoA aesiswncz-A 2 ep ~SneC1 7 ------------ 7
(O - ---- 1L 11 C 0 C 2x10- - -----

--------------------- 13 10 0 J Lf ?X1011 1-4 12 G 7
2401 | .s 1.3 C 0 @2x 100 1.6i500 G 9.10. 1-7

19 Safhot Dellinh afuh %R0, f&)e Rkthdlyad- 10 23
00 ) 7x10t0 7-17 28”0 © ai 2x1014 . E.

Gubpl2ment8d Ovlchr 0~ 2f p3xT0BE - &&eiﬁy@eﬁelﬁls 4-met.hyl—
54010...... E. { EE14 14 0O

6-tert-butylphenol. The reaction mixture was then taken
out of the autoclave, and unreacted matter and solvent
were distilled off by steam distillation. The polymer
was then pelletized to obtain a graft polymer E. This
polymer had a graft ratio of 45%, and the acetone soluble
matter thereof had a limiting viscosity [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.

{1l1l) Component (G)

The following maleic—anhydride-modified polyolefins
manufactured by Sanyo Chemical Industries, Ltd., were
used as Component (G) of the present invention.

Gl: YUMEX 1001 (trade name: a product of maleic anhydride
content of 5%).

G2: YUMEX 1010 (trade name: a product of maleic anhydride
content of 10%).

(12) Other Components (H)

(12-1)} HI1: Aromatic polycarbonate

A product "NOVALEX 7022PJ" (trade name) (viscosity
average molecular weight of 22,000) manufactured by
Mitsubishi Engineering-Plastics Corporation was used.

(12-2) H2: Polybutylene terephthalate
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"t . L L> 0 7xwW 115 22 0t).. C.. 5x10" -

5X1& - ----- S 1-14 19 {"3 G Sx1U37i °_
1.20 Verommmmmmmm- b ~0104 - 2xkf.~ 1-21 31 r J
-1 -- 1-22 20... ~1i > u~ 4x1E}5 1-23 200

.......... 0 3x70" ,? 1-A 4 t-} O x 3XILY,

----- jon T, ~i x ECBO: e
A" pradict " NURANEX 70 Teleda& 18 e

cu --_ F% Li1cx 4X TEe %ﬂowi(ng I'S gl%e%;)r romtnhe

resdddss tyhewniin dilap)| eahufherumided abtiglestods co.,

Exanples I-;1 to 1-23 of the present invention had

ek, L weentized npact ro---istance, chem ca

resi stance, surface appearance of nol ded
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 obtain
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.
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-- 107 articles, and antistatic property. Meanwhile,
Exanples 1-22 and 1-23 showed both chem ca

resi stances Al and A2 to be given the 0 mark, but
they were slightly poorer in chem cal resistance than
that of Exanples I-1to i-21. 5 On the other hand,
Conparative Exanple I-1, which wused a snaller anount
of Conponent (A) than the inventive range, and a

| ar gen amgunt| p O)n"p;goento( t han| tfhe | [| hvent| ve
rangg, ag pdof i jImpact=[F(Est|st ance |apd sur|f age
appepl ah ¢ce—pf—ohded—aftiches—CorRpatativie ;x}jrke
1-2,| 10 Vi ch used| g Elser [ anount | of | Canrpgnen cl)
t han| {he |¥|i hyentilve |r amge,” |had jpoqr i|mpaclt | rlesi st ance,
surfpage [gdppeay ance [of [npl ded|arii|c| ¢s| and[an{ijstatic
5 Cqnparlat i|ve | B > 113, | whj ¢ Liged
propenEyd| Canparfati|ve |Exand| ¢ 3, [whj ¢ch pged ja
| ar gef &gpmuht! bfi | Conpanent] (C 1)t hanltlhe |i hvienti ve
rang § E Dol |i|mpact |15 r8si|st arjce |and |sur|f acle
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). | Thé&|tebul t ant | [shedt wak [vla¢dum| | fidr ped|tlo
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(El), a three-layer sheet and a tray by vacuum form ng

were produced in the sane nmanner as described above. 5

Three--1ayer. sheet (3) Using the conposition of

Exanpl e 1-22 and ABS (conposit on cons:-sting of

Conponent. (Al) /Component (A2) = 40/60%, a

three-1l ayer sheet was producgeEd-with the conposition

of Exanple 1-22 as both surface |ayers (each 10 having

a thickness of 100 par.) and the ABS as the mddle

| ayele(th2 ckness of 800 )am) A tray was produced by
manner—as—described above

v-aeuum-Fora g HA—the—sanme .
Exanples |1-1 to 11-15 and EClHiemeds | ve Exanpl es 11-"[1
to 11-3 fgnuhldiubde| COIRRACIt SciRLE M %Gfl,l N[ Andstatic
accor dance Wit he| rdi@hi@al gt dsise-h DMheakdds- (TR BTOREY-D - (1
aft2=2 Uy a—Hensechel —cetr— ekt e —was tunpll;‘
nel t;E’d_ea}ded using B dofibl el screw ektrd@er [ cy¥r®nder
tenperi@ ure sd8 to PO040) tq olstain| pel@ets| The®
[resyl tiant| pel Ilets were guffijciemd |y PO dgi ed| angedhen
I n gcti=jom gl ded (cytgnder—tenperaturesseti—to-2660)
to cbtlgi f *resﬂ piec 3 'Jl onlThe tekt %Y S
ver d_Zed to d¥al uate i Bpactl réXisthncd® chleni%il
resi|stlgncle andsantitat®©c prlopel@y, |accdrdihg «n‘the
evalfuatyl on metlhods AS d@scrl bed @bove. &5 The 5 g
evaluagign regytts |are show T Aaable 24— uN—ttts
vV n au- W b I\II i'yl\l I\I | l\I 8’ 1t : ’O . L \/ "leom
-9 O O © 2x10%
£-10 23 @] O © 2x10"
g | U 28 o) O © 2x10"
g 12 18 e} 0 © 3x10°
%
I-13 10 ®) O @] 5%10™
I-14 14 O O @] 7x10*
I-15 22 O @] O 5x10"
I-16 19 O O 0] 5x101°
17 24 0 o O 5%10"
I-18 27 @) O O 5%10'°
I-19 19 @] @) O 5x10'°
120 22 @) O © 2x10'
21 31 O O ®) sx10'
[-22 20 O O @) 3xl10®
I-23 20 O O @ 3x10*
g | ™ 4 o) O X 3x10"
Zeo
] g‘ -2 5 O O X 1x10' ot mare
E 3
§] 13 4 0 o X 410"

The following is clear from the results shown in
Table 1-2.

The molded articles of Examples I—i to I-23 of the
present invention had excellent impact resistance,

chemical resistance, surface appearance of molded
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chemical resistance than that of Examples I-1 to I-21.
On the other hand, Comparative Example I-1, which

used a smaller amount of Component (A) than the inventive
range, and a larger amount of Component (B) than the
inventive range, had poor impact resistance and surface
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 I-3, which used a larger amount of
Component (Cl) than the inventive range, had poor impact
resistance and surface appearance of molded articles.

Example 1-24

Production 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 pm) and the Component (Bl) as
the middle layer (thickness of 800 pm). The resultant

sheet was vacuum formed to produce a tray.
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~+ ~ 46ih3 fhe lomgesition &4 Mkample T-22-and -Componéht
L(B{)jna ii&ee—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 um) and the ABS as the middle
layer (thickness of 800 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 (cylinder temperature set to 200°C) to
obtain pellets. The resultant pellets were sufficiently
dried and then injection molded {(cylinder temperature set
to 200°C) to obtain test pieces for evaluation.

The test pieces were used to evaluate impact
resistance, chemical resistance and antistatic property,
according to the evaluation methods as described above.

The evaluation results are shown in Table 2-1.
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used a | arger amount of Conponent (C ) than the

i nventive 15 range, had poor inpact resistance.
Exanples iii 1 t.o U 18 and Conpar Live Exanples I1l-1
----------- and 1lil--2 Al the. conmponents were m xed
in accordance with the fornulations shown in Tables
3--1 and 3--2 by a Henschel 20 m xer. The m xture was
then nelt-kneaded using a doubl e screw extruder-

(cylfinder, tenperatureg sef to 2213C) to obtain
pel lfets. The, resulfantypel lets were sufficiently
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surflacg afgaearjafce @f| Onpl ded articles, and antistatic
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desqrghed abovie. The | evpl uation result are shown in
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On the other hand, Comparative Example IT-1, which
used a smaller amount of Component (A) than the inventive
range, and a larger amount of Component (B) than the
inventive range, had poor impact resistance and
antistatic property. Comparative Example II-2, which
used a smaller amount of Component (Cl) than the
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 III-18 and Comparative Examples ITI-1

and ITI-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 (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
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the evaluation methods as described above. The

evaluation results are shown in Tables 3-1 and 3-2.
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and the thernoplastic resin conposition for form ng an
25 antistatic layer on the front and back faces of the
substrate |ayer were coextruded at a tenperature of
210C, whereby a 1 mmthick nmultilayer sheet was
obt ai ned whose substrate |ayer - 116 was 800 pin
thick and antistatic .layers were each 100 pmthick

Thi s—uit-Hayer—sheet was eval uated for surface_
resis{isvd€y (Janti static property), chem cal
resiisté& and sgrface appearance. 5 Further, the
mul 11 | &k [sheet s vacuum fornmed to produce a tray.
Thi 3 t+&was jevalllated for surface appearance. The
restl {4 ar e shown in Table 4. Exanples iV--2 to IV-14
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The following is clear from the results shown in Tables
3-1 and 3-2.

The molded articles of Examples III-1 to ITI-18 of the
present invention had excellent chemical resistance and
antistatic property, and the molded articles of Examples III-
1 to III-17 also had excellent impact resistance, and surface
gloss of molded articles.

Comparative Example IIXI-1, which used a smaller amount
of Component (A) than the inventive range, and a larger
amount of Component (B) than the inventive range, had poor
impact resistance and antistatic property. Comparative
Example IIT-2, which used a smaller amount of Component (Cl)
than the inventive range, had poor impact resistance and
antistatic property.

Example IV-1

Specified amounts of the components shown in Table 4
were mixXed by a Henschel mixer. The mixture was then melt-
kneaded using a double-screw extruder (cylinder temperature
set to 220°C) to obtain a pelletized thermoplastic resin
composition. As described above, the polyethylene content of
Component (C2-3) was listed as B4 in Table 4, since it
contained polyethylene corresponding to 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 c¢oextruded at a temperature of 210°C, whereby a 1

mm-thick multilayer sheet was obtained whose substrate layer
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clear fromthe results showmn in Table 4. Exanples
IV-1 to IV-14 of the presentigi aventi on had | ow
surface resistivity, and excellent charge controlling
S property, chemcal. resistance and surface

p ce. .The effects .on.antistatic propert .
vBBEER ARG Tra S = fa SR TS ol Yog) e ok
TER PRI alye2- Shee Bl oS |LRAN ubEOM EQMPANI SRR PREVEE ity
Exanple 1tf-1 and Exanple IV-14. That is, the anounts
(aht Corporepi-opEryy 0 dndhiGanpeasist{c? 3nd suEfac¢kp e
IV-1. are respectively 26% and 1.19;, naking a total
apgperati®4 In contrast, the amounts of Conponent (d)

and Conponent, (C2-3)..in Example [V-14 are
r es gt PFE! ytlﬁé/.’&%g%ﬁéreéﬁﬂgﬁ‘ki‘?‘?& Yacsrg) foFmed Lo

% . Therefore,.i.n I V- Le --14, 15
ppddhod RougRY Dt AR Te e e TR TR OREE (O
apPlard{RPongid £L2ns WokbChhBPVide20kI gtatic

property is the sane, it can be seen that Exanple
EkMndlesviiivel usedv-Cpnponent (O ) and Conponent. (C2-3)

together, had a surface resistivity nore than 10

t i mherpapiagnic mysdn 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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20 excellent antistatic property. Exanples V-1 to
V--23 and Conparative E :anplea: V-I. t:o V-S The
conmponents were nixed in accordance with the

formul ati ons shown in Tables 5-1 and 5-2 by a Henschel
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low surface resistivity, and excellent charge controlling
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 26%
and 1.19%, making a total of 27.19%. In contrast, the
amounts of Component (Cl) and Component (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 (C2-3) together, had a
surface resistivity more than 10 times lower and more
excellent antistatic property.

Examples V-1 to V-23 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
mixXer. 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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appearance of molded articles.

A three-layer sheet was pfoduced by coextrusion
(temperature of 220°C) with an 800 pm-thick sheet of the
polymer (B3) for the core layer above and below which was
laminated the resin composition in a 100 pm thickness,
whereby a 1 mm-thick sheet was obtained. This sheet was
cut to form test pleces for evaluation of charge
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-9, V-
11, v-21, and V-22 at a preheating temperature of 200°C.
The surface resistivity near the corner of the tray was
2lso measured by the same method as the charge
controlling property evaluation method.

The evaluation results are shown in Tables 5-1 and

o2 -
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third thernoplastic resin conposition which conprises
conponents (B), (d), (C2-2) and ([}) of the present
i nvention as essential. conponents. Exanples V-9 to
V-23 relate to the first: thernoplastic resin
conposi tion which 10 conprises conmponents (h), (B),
(d), (C-2) and (u) of the present invention as
essential conponents. The following is clear fromthe

resyttsshpwrrn—Tabl es 5--1 and 5-2. The. nol ded
artijclesiof [EXanplies V-1. V-23 of the 15 present
I nvent |~§)§ d |eX&ekl ent charge conLroll.-Lng
propef ty g cheri gall fesistance and surface appearance
of | d&d| art|i gl es| Conparative Exanple V-i, which
used a [|_axpgedr |anount of Conponent (B) than the
i nventdMesr dnde,| and a smaller 20 anount of Conponent
(c z,é] 5fHe&|eiti ve range, had poor charge
conf Bk |l '@lg priopenty and surface appearance of nol ded
art if gl gs—Campatatiye Exanple V--2, which used a
small£p¥ unt| of |Cpnponent (B) than the inventive
AlE|C
range| giang i | géo| anount of Conponent (C) than the
25 i[Hydutzlve rlange, | had poor chem cal resistance and
surface pgedr an¢e| of nol ded articles. Conparative.
Exa é",\\/-S, whi ¢h|lused a snal | er anmount of Conponent
(C2{2) a®dE |t he |- | 123 inventive range, had poor charge
con{r alg'-‘ni prapelzy. Conparative. Exanple V-4, which
used aagrg,eﬁ énTéx’h of Conponent (C2-2) than the
inventi@/E <gnge| hag poor chem cal resistance and
surfac® appganance bf nolded 5 articles. Comarative
Exappl g ¥-|5,| whilch_used a | arger
al 8 1@
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anmount of Conponent (D) than the inventive range, had
poor chem cal resistance and surface appearance of

nol ded articles. Exanples VS--I. to VI-15 and
Conparative Exanple VI-1 10 the conponents were m xed
in accordance with the fornulations shown in Table 6
by a Henschel m xer. The _ nioxture was then

;mel t-kneaded using a doubl e-screw extruder (cylinder
tenperature set to 220C3 to obtain pellets. The

resultéygmﬂﬁgkggtf Suffigient]y drlgd?églan%ﬁép%¥

i nj ecti‘on*nolded (é?l nder te rature se

t g-gbtai e d ast tBéegééorid)ftHé?EHl% i 3£ €5¢ STANGE composition
eval uation. A three=:-layer sheet was produced by

C@RXER UShipt i slelseop@patattes oiB)22Q€)) wakd @2-BPQof the
gsni -thick sheet of the 2g polyner (A) for the core
| ayesembovercaridobet ovesirtiialasohpoierissd Ereuples V-5
t hernopl astic resin conposition in a 100 pin

t kPckn@sand \M‘Pé‘PéE?tjqu Rgisc K4 haed ‘(Aésr%ﬂ*a?n@a the
Thks eet Wﬁﬁ g to forn1testtg|ec s. for eval uation
B A I OB HEP G TGP B GORPy L LoR AL D PRy L 5re

CE% Sn@&sco(@t)ro'(biﬁg {Eﬂpﬁ”a}ﬁd apg shenjic @Eesent

resi stance resul for each of the evaluations
an8veROWh idk EabkRtHal -comporrents: - -Exapled @laoooan 23

nt- r c4oao a a~y, x oa [ten e~<Eh MN NWMM MN ..N

Nrallate Nee tieCPiNsN Whedthoplastic resin composition whlch
comprises Components (A),-(B), (C1), {(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 Component (Cl) than the inventive range, had
poor charge controlling property 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



10

15

20

25

S~ Gop. oeagq~-~"nOOC+~:.. 04 0"Crj X X# X
XXX XOMXBX X XU4e M~.. ~M5e b Nb S ao
FS Neri N+n M, ~ 0o L NNNN1ly - ----------
---- - ---- --- @ dr ITITI7 1T [~V WV
Gs.J.~UucC1yJ cg7ud Vv fYUr-1t, 0i- O GO

In(? G9 4 fRMInRmMMPZ MmMMAJ { VF U{
[>Ms: ~i- tt ittj$(~ NS ? *Mtl ~- MY W:F -r tai
N~e~EQ Q Q Q QQlQQQQQfWQ”W%r';b“ ezV"7 (a
aj i % " ! (= ~e~
LN R g R B e R P L
UColparative Example-¥-4,YwBich usked dr JarderQuhiobntN & €
N~OWI" r. N(RM~M S"/1 MMi TM~ t QO
CEomporpitA (C¥12 Grahay tewiovengivanmange, Chad poddl in
1> 1> @ fl Cf --vmmmmmmmmmmmm-

chemical resistance and surface appearance of molded
articles. Comparative Example V-5, which used a larger
amount of Component (D) than the inventive range, had
poor chemical resistance and surface appearance of molded

articles.

Examples VI-1 to VI-15 and Comparative 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 220°) to obtain
pellets. The resultant pellets were sufficiently dried
and then injection molded (cylinder temperature set to
210°C) to obtain 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 obtained. 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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aut omati on or hone appliances, and sanitary care.

BRI EF DESCRI PTI ON OF' THE DRAW NGS
----------------------------- Figure 1 is a schematic
cross-sectional view 25 illustrating a nolded article
having a two-layer structure as a nultilayer nol ded
article of the present iny%Q ion; and 126 Figure 2 is
a schematic cross-sectional view illustrating a

nol ded article having a three-layer structure as a
mul til ayer | ded artiile of the present invention 5
DESCRF% R SEABEL S P2 THET dytsr TRsldbd Shevt|id

11 . pubstrate layer 12, 12a and 12b: Antistatic |ayer

Z%a ree-layer nolded - t.icle 10 127 CLAIMS a. A

ther mapleagbh ged &5/t 4REPESI Bk M GATRILS! B Prifs 9 by
mass of the foll owm ng Conponent” (A) and 95 to 5% by
masselberdf dbhegé otdrmialg iGepespatt | B)suswalnbbiihey of
total of Conponent (A) and Conponent (B) being 100%
byhaegs )condnwg 1L img haronsoryy i shegichl Sesdsto0cpartd
bymass of the follow ng Conponent (C) per ].00 parts
by"RSs IS Ithanedt alf N§f MebApd et clea) o hneramsen i1

( %, fL further conprising,at {e st_one 19 C g§ﬁnent
sg et ewézl4 PSP RE ot peé‘(?%&'ig? ny BT K™ 5?? i hg
property.

On the other hand, Comparative Example V-1, which
used a larger amount of Component (Cl) than the inventive

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 contrelling 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 OF THE DRAWINGS

Figure 1 is a schematic cross-sectional view
illustrating a molded article having a two-layer
structure as a multilayer molded article of the present

invention; and
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Component (D) , Conponent (B) , Conponent (F) and
Conponent (G in an anount of 1 to 200 parts by nass
per ].00 parts by nass of the total of Conponent (A)
and Conponent (B), wherein: Conponent (A): a styrene
resin resulting from 15 (co)pol yneri zati on of an
aromatic vinyl conpound, orqisgh_ aromatic viryl
conmpound and anot her vinyl nononmer copol ynerizabl e
with the aromatic vi nyI conpound in a presence or

Fol | ovd i Cgmbane e o B f e el Y AR of et i n
re_auast@m@eanhoi&éa @rﬁa%hswﬁgymhfe@n&“ ing an

ol efin polyner block (cl-1) and a” hydrophili ¢ pol ymer
blsaekctete s ja memapmw& n(dihed ai:ti@PétofO'ﬁhepPh:}éﬁ'@ﬁt
sel ected fromthe group 128 consisting of a block
copukyhken{D-a) conprising a polymer block: (d-1)
nalnhé conS|st|n9¥of an aromatic vinyl conmpound and a

pOEFBRF LI IO §X¥BOkRi nl y consi sting of a conj ugat ed
di,en ound n rogenated product (D b)
tgérg% {%)%@ﬁéﬁ?g(ﬁt glgraft pol ynmer resulting from
(q@)pgﬁyg@gﬁ%gﬁb F of an aromatic vinyl conpound, or
an aromatic vinyl conpound and anot her vinyl nonomer
copo! yrerdzahlos : Wahti dtheid Qagbi-c vinyl conpound in a
presence of the Conmponent (D) ; 10 Conponent (F) : an
akondbhrespalyecanbbded eaxiliedle copol ynmer conprising a
pol ymer block (f-1) consisting of the Conponent (D)
and an aronmatic carbonate pol yner block (f-2); and
Conmponent (G : a | ow nol ecul ar wei ght pol yol efin

nodi fied with an unsaturated acid and/or unsaturated
aci d



5

10

15

20

.5 anhydride. 2. The thernoplastic resin conposition
according to claim1l1, further conprising at |east one
conmponent selected fromthe group consisting of the
foll ow ng Conponent (C2-1), 20 Conponent (C2--2),
Component (C2-3) and Conponent (C2-4) in an anmount of
0.001 to 60 parts by mass per 100 parts by nass of
the total of Conponent (A) angd,fConponent (F5),

wherein: Conmponent (C2-1): a polyetherpol yam de
and./or 129 polyetherpol yester; Conponent (C2-2j a
noni oni ¢ anLista.t:i.c agentiarfgegnponent (C2-3) a
boron compound; and Conponent (02-4i a lithiumsalt.
3, Anolded article forned of the thernoplastic resin
conposition according to claiml1l or 2. 4, The -nvol ded
arti cl ed ddvomdinig sttol « lrgishrd campel Litdoa sheerisindop & 95%
film 5 A nmulti:l.ayer nolded article conprising a
subgtmate dfo thehifohlawsheeComporient . Frh fodned b Fhey mass
thernoplastic resin co position according to claim1.
orof tlse |famlvatied qohpoaent=e@st (wikth ahe sotfacef afomponent
the substrate. 5. The nultilayer nolded article
accRy dhng tomsd@di 5(B) wWhelred nddwe subsigat,e ansl a.
sheet or filet formed of an olefin resin.

further comprising0.5to100partsbymassof thefollowing
Component (Cl) per 100 parts by mass of the total of Component
(A) and Component (B), and further comprising at least one
component selected from the group consisting of the following
Component (D), Component (E), Component (F) and Component (G)
in an amount of 1 to 200 parts by mass 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 another vinyl monomer
copolymerizable with the aromatic vinyl compound in a presence
or absence of a rubber-like polymer, excluding the following
Component (D) ;

Component (B): an olefin resin,

Component (Cl): a block copolymer comprising an olefin
polymer block (cl-1) and a hydrophilic polymer block (cl-2);

Component (D) : at least one polymer selected fromthe group
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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
comprising a polymer block (f-1) consisting of the Component
(D), and an aromatic carbonate polymer block (£-2); and

Component (G): a low molecular weight polyolefin
modified with an unsaturated acid and/or unsaturated acid

anhydride.

2. The thermoplastic resin composition according to
claim 1, further comprising at least one component selected
from the group consisting of the following Component (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 polyetherpolyamide and/or
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polyetherpolyester;
Component (C2-2): a nonionic antistatic agent;
Component (C2-3): a boron compound; and

Component (C2-4): a lithium salt.

3. A molded article formed of the thermoplastic resin

composition according to claim 1 or 2.

4, The molded article according to claim 3 which is a sheet

or a f£ilm.

5. A multilayer molded article comprising a substrate to
which a sheet or film formed of the thermoplastic resin
composition according to claim 1l or 2 is laminated onto at least

one surface of the substrate.

6. The multilayer molded article according to claim 5,
wherein the substrate is a sheet or film formed of an olefin

resin.
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