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DESCRI PTI ON  CONDUCTI VE THERMOPLASTI C RESI N
COVPCSI TI ON, AND MOLDED ARTI CLES USI NG THE SAME 5
Technical Field The present invention relates to a

" conductive thernoplastic resin conposition which has

hi gh- heat resistance, {l] rdance, high-strength
and high-rigidity, exctﬂgﬁﬁﬁiﬁﬁﬁgﬂgional stability and
can be suitably utilized for various electric and/or
mmifBRMOELASHHG: RESIN €@MPOSIFIONe AND
artlcles usi ng the conductive thernoplastic resin

conposi ti orVI(BRENEDOARIT L ESAISIRICG VEHFPS AME

t hernopl astic resins suitably used for various 1is

el ectric conponents and el ectronic conponents, for

exanpl e, there have been known pol ypropyl ene resins,

I £ resins, polyamde resins, polyester
Té?ﬁ%ﬁ&%gﬁ%ﬂa the like. Wth a view to inproving the
ical strength of these thernoplastic resins,
gI as eipaseniinveniinsurelatenée a ctmdmhrvgsmarmepilasuc
20 Further, with a view to inparting conductivity to

resihezmn dsehmphdﬂthmaghlgh—hédt&fe&étaﬁcbﬁﬁanh@ Qéfaﬂlance,

conductlve thernDpIastlc resin conp05|t|on in which

be %“{f. SRR #pé; Nt %;«w Hsticgomponent,
AT S S oo

amages of .
resin composition.

Background Art
Generally, for thermoplastic resins suitably used for various
electric components and electronic components, for example, there

have been known polypropylene resins, polystyrehe resins, polyamide

~ resins, polyester resins, and the like. With a view to improving the

mechanical strength of these thermoplastic resins, glass fibers are

added to these thermoplastic resins.

Further, with a view to imparting conductivity to these

thermoplastic resins, there has been known a conductive thermoplastic

resin composition in which carbon black is dispersed. By using the

conductive thermoplastic resin composition, electric and /or electronic
components with conductivity and antistatic properties imparted
thereto can be formed. Examples of the electric and/or electronic
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el ectroni c conponents such as Integrated Grcuit (10,
Large Scale Integrated Circuit (LSI), and Light

Emtting D ode (LED), by means of static electricity.
5 1n recent years, it is desired that electric and/or

el ectropic ,C onents such ears,. ,Lnk cartri,dges,
comppurals dbddmagings and By visharey eakslatages of

for personal conputers, and printers; and conponents
electronicemmponenitsisuch as Iodegrated Cireit IC), dsargebeale

hi gh-strength, high-rigidity, and high-di nensi onal
Intepahted @irtniﬂ@.ﬁiqi,oﬁmdiriﬁg}ﬁ Baridinpi Diode (RBDptgenéans of

high-fl ame retardance. wever, there are

statitoblcePFinigs that the pol ypropylene resins and the
'styrene resins are poor in heat resistance; and the

pol | resins.andsthe ster, kesi cause .
ooy g e yordy O R BTN mls 3y s R eronic
absor ption, have high-nold shrinkage factor d are .
compagnts sueh fsEearaink castmdges, an rﬁeﬁg guides which
thernopl astic resin conposition with carbon bl ack
arelcepypendntheuch msimadsetsored damipartges, amdprinters; and
carbon black to obtain a predeterm ned conductivity.

cotpodhts fRsscarimersfdRd¥acsimiles s ©higtha1deidthnee,

t hernopl astic resin conposition is significantly

e AR BER FetHity ArT ERehy AR B 1A
ad g St i6 el cE e e ARl Retiee':

obt ajning both conductivity and strength, it is
di f tileweves ibwraiareshortepmingsihaddherpohgpropylene resins
conductivity and strength, because the filling anmounts

andftheretyrenkaesitts htepoorrit hoat ptsistariceyend dhepolgamide
the resin conponents are limted. 2

resins and the polyester resins cause degradation in strength caused

by moisture absorption, have high-mold shrinkage factor, and are

poor in dimensional stability. A conductive thermoplastic resin

composition with carbon black dispersed therein needs to add a large

amount of carbon black to obtain a predetermined conductivity. In

- this case, the flame retardance of the conductive thermoplastic resin

composition is significantly degraded because of inflammability of

carbon black, and this makes it hard to ensure the desired flame

retardance. Further, when carbon black is used in combination with

a glass fiber for the purpose of obtaining both conductivity and

strength, it is difficult to obtain both of the predetermined

conductivity and strength, because the filling amounts of the carbon
black and the glass fiber relative to the resin components are limited.
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In addition, since the thermal conductivity of gl ass
fiber is as low as that of plastics, and the gl ass
fiber serves as a |lanmpw ck, this causes further
degradation of flane retardance. In order to overcone

t . Ry ' th ' . I D

In BTV ER IR erboat Sond i LR L Blnn fibRsgs asdow as
havi 9 95% b f

35 b o d it lves Ao ko Jmpic this causes
pol yphenyl ene ether or a m xture of 70% by mass or

funihver degradetipnl gfpflanyt eekaretamwe. and 30% by mass or

| ess of a styrene resin; (b) a resin conponent which

IS S5k bydeRred dvertdtnbithess %I”ﬁfrt@oﬂlﬁngt)éﬁjgl?&g“i;&% £6r example,

bl ock copol yner that the bondi ng anou yrene-

i . ai . r i .
a GRSl gt AR PR N R Ehving (2)
gonj ugat e di is 15% Db s§ to 60% by nmass, angd.
607 By Biars: i Zhe. bt andss Alaraliphanyiege ethdesinmwhich
wei ght of the copolyner is 100,000 or nore; and (c)
copheingra polphengdesetather o mobdureiofd/fatky imass on more
the resin conmponent (b) (see Patent Literature 1).

of ithegaly,phvéryleriecetbrerrasd30% by snakd bf tedstof @ s¥ptdné Yesin;

all 'the properties of high-heat resistance, -
(BLh o CEB% el AMIHEIST Wby S IR AR MR Eos o 5o
hy Ryl DRk < FROPHRRE Thnt the 1IRGng AREnATER L5 rene
cobSRp R B R R s ™
c:ogi hﬂgrg(}a’g’lt% éqﬂwegg&éﬂdmggmn;ga%gm}l&% by
and/ or el ectroni c conponents, has not
mass to 60% by mass, and the polystyrene-reduced weight average
molecular weight of the copolymer is 100,000 or more; and (c) one or
more selected from conductive materials in the resin component (b)
(see Patent Literature 1).

- However, with the proposal, it is difficult to satisfy all the
properties of high-heat resistance, high-strength, higil-rigidity, ,
high-dimensional stability, and flame retardance, although the form
stability, heat resistance, and impact resistance afe improved ata
certain level.

Thus, a conductive thermoplastic resin composition which has
high-heat resistance, flame retardance, high-strength, and
high-rigidity, and excels in dimensional stability, and can be suitably

utilized for various electric and/or electronic components, has not

3



10

15

20

25

3 been provided yet. Patent Literature 1 Japanese

Pat ent Application Laid-Open UP-A) No. 11-256025 5
Di scl osure of the Invention It is therefore an object
of the present invention to provide a conductive

I | ¢, resin conposition which can overcone the
beéﬁﬁ%@ﬁﬁﬂ%ﬁgygghortconings and respond to the requests,
hasﬂ?igh- at  resistance, high-strength, . .
hi ghcategitdittgratame hi lppanase Dageat Apphration Laid+Open
addition to excellent conductivity, excels in flanme
(JPrA)dNdadde256026 can be suitably utilized for electric
and/ or el ectronic conmponents, and QA device

conmponents; and to provide nolded articles using the
conductive thernoplastic resin conmposition. In view of

. '@Eﬁﬁhﬂﬂﬁg hort com ngs, the inventors of 15
Eh%ﬂgsgggﬁg i'nven |%ﬁ have i nvestigated vi gorously,

and ;have, obt ai ned he follow ng finding.. . .

Specit 7 LAFT§LOTRAn Qiileﬁmf thepresenhKdiitien to provide a

thernopl astic resin conposition containing a
copduginenthesmaoplantic resin enmpasitian wiichicareoveneane the

copol ynmer, and a carbon fiber has high-heat

comesntivmat shdrighathgsrgid resppohdricgilte kequess, has high-heat

hi gh-stability in 20 addition to conductivity, excels
resifat TR RgRY, B SOIEE st b g by
SR R R T R —
can be sﬁi%gfya{l%hsz%%{ %c?rogeré%rsicia?nc? 7 of e?e(f:tcélolni)(\:,\?:é)mponents, and
OA device components; and to provide molded articles using the
conductive thermoplastic resin composition.

In view of the above-mentioned shortcomings, the inventors of

the present invention have investigated vigorously, and have obtained
the following finding. Specifically, it is found that a conductive

thermoplastic resin composition containing a polyphenylene ether

- resin, a butadiene-styrene graft copolymer, and a carbon fiber has

high-heat resistance, high-strength, high-rigidity, and high-stability in
addition to conductivity, excels in flame retardance, and can be

suitably utilized for electric and/ or electronic components, and OA

- device components.

The present invention is based on the finding of the present

inventors, and how to overcome the aforesaid shortcomings is as

follows:
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4 <1 > A conductive thernoplastic resin conposition
containing a polyphenylene ether resin, a

but adi ene-styrene graft copolymer, and a carbon
fiber. 5 wherein the pol yphenyl ene ether resin has an
intrinsic viscosity (l1V) of 0.3 dL/1 OO0y to 0.5
dL/ 1 O0g < 2 > The conductive thernoplastic resin
conmposition according to any one of the item< 1 > |

' thd sonat N n ShabBorBR R oS <SP BhHE R BRiining
i 0, 0,
bl ste e riSuoobisdisme sk st g aner, and
of the items <1 >to < 2 > wherein the nelt

a canbenffiber.r ate (MFR) of the butadi ene-styrene graft
copolymer is 1 g/10 mn to 30 g/10 m n under the

me asyieaeii tlee @{B& yleénéQ@her Yesatad tuPaltrirtsi¢ viscosity

The conductive e nDpIastlc resin composition

GSoH @ f items <1 >to < 3 >,
I\aheresﬁmgéﬁgo ten?qig/lbpg but adi ene-styrene graft

copol duc ve thernpplastic resin.

conp%é”%e ohe SPRIORIAPDY TRt Cospositian e

uctive thernD?Iastlc re3|n copposj tion according

acqaze (hg tenanyponaef the item 4 1>y gvihenein theepaient gk the

content of styrene in the butadi ene-styrene graft

obgphéyyhme etlea¥sdsin mmstheoronduoctivetitermdplastic resin
conductive thernoplastic resin conposition 25

c mlﬁﬁhgiﬁé@w Ph&sPto Y0% byefass. 1 > to < 5 >,

<3> The conductive thermoplastic resin composition
according to any one of the items < 1 > to < 2 >, wherein the melt
ﬁlass~ﬂow rate (MFR) of the butadiene-styrene graft copolymer is 1
g/10 min to 30 g/10 min under the measurement conditions of 200°C
and 49.03N.

<4> The conductive thermoplastic resin composition

according to any one of the items < 1 > to < 3 >, wherein the content of

. the butadiene—styrene graft copolymer in the conductive thermoplastic

resin composition is 5% by mass to 40% by mass.

<5> The conductive thermoplastic resin composition

according to any one of the items < 1 > to < 4 >, wherein the content of

styrene in the butadiene-styrene graft copolymer is 90% by mass or
more.

<6> The conductive thermoplaéﬁc resin composition
according to any one of the items < 1> to <5 >, wherein the fiber
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5 length of the carbon fiber in the kneaded conductive
thernopl astic resin conposition is 100 pmto 500 pm
< 7 > The conductive thernoplastic resin conposition
according to any one of the itens <1 >to < 6 >,
wherein the content of s the carbon fiber is 5 parts

len®th'@Sthd eaBbRHBe Y R kRcaeled Eéﬁdmtﬁ@t}%ﬂ@}ﬁdsﬁc

ss of the resin conponents which include t

I etihar i he but adi ene-styrene
res@ﬁg}fy?ﬂ@?é%ﬁ?ﬁnég_1684;@?@6%0@'“@%%“ ive thernopl astic
resi n.co ition,according to any. one.of the itens <
15322 B iR She B nastic RS gommositgen. <
9 > The conductive thernoplastic resin conpositjon
aceredngi topamy aneeof thenterss= lindoet f >t Hwhesair fhe sontent of
the glass fiber is 1 part by nmass to 20 parts by nass

the edrdiory éibler i Mparistlsy masase 30fpatte by enass eelapirets 100
whi ch include the polyphenyl ene ether resin and is the

paRHSF SR O ST ys Rk 1 o

forne roma c ernoplastic resin

poli R I e A NS RSl AFreAE B Copglymer.

< 10 3z, 2Q.wherein the surface resistivity of the

mol dedl ar t1lee songluctvg thepmoplgsticgesin gompositian 12

> The nol ded article according to any one of the itens
accordingtotany otk of theitegnat< leato vfe detrtberdonhtaiming a

nol ded articles of electric conponents, nol ded
gﬂa@gﬁﬂﬁhes of el ectronic conponents, nol ded

<9> The conductive thermoplastic resin composition
according to the item < 8 >, wherein the content of the glass fiber is 1
part by mass to 20 parts by mass relative to 100 parts by mass of the
resin components which include the polyphenylene ether resin and
the butadiene-styrene graft copolymer.

<10> A molded article formed from a conductive
thermoplastic resin composition according to any one of the items < 1
>to<9>.

<11> The molded article according to the item < 10 >,

wherein the surface resistivity of the molded article is 1.0 x 102 Q to 1.0

X 10100,

<12> The molded article according to any one of the items <
10 > to < 11 >, being at least one selected from molded articles of

electric components, molded articles of electronic components, molded

articles of OA device components, and molded articles of packaging

6
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25 articles of QA device conponents, and nol ded
articles of packaging 6 electronic conponents. < 13 >
The nol ded article according to the item< 12 >, being
any one of a gear, a cartridge, a sheet-feed guide, a
magazine, and a tray. 5 Best Mdde for Carrying Qut
eh&jgbﬂﬁygﬁﬁl erftgonducti ve Thernoplastic Resin

Conposi tio The conductive thernoplastic resin

conp 40 e
ol yondy 2%@%%2@% e gcﬁéf@i#é sg“tﬁ?ﬁéﬁv% being
raft opol I&E\% a car]g £ furt her
any GPhS g 29 daBdgamshesiieed nfisméiu%atzé%%yand a
sel ected in accordance with the neceSS| ty.

tragol yphenyl ene Et her Resin The pol yphenyl ene et her
resin is not particularly limted, may 1is be suitably
sel ected from anong those known in the art, and may be
a comercially avail able one or may be suitably

BestYNMb@stg£ J\Ag}ﬁﬂ%@suﬁméllﬁ%bﬁ%rpol yphenyl ene et her

resin I s use esi zing nethod i s not

Limdte be sui,tably selected in
(C§ﬁé%lfﬁla/ﬁa@éfv}9ﬂlﬁsﬁ@f?sﬂa”€§%8 SR A es of t he
pol yphenyl e e et her re3|q7|nclude pol yp henylgge oxi de
(PPBEI®EP aslr yegm eempasKon ebthefaesent
by polynerlzatlon of 2-6 xylenol; poly

invéntipw conitainshg Ipdlyphreylghensthertresin sy biuttasliere-shyrene

oxi dative
graft copolymer, and a carbon fiber and further contains glass fiber,

‘and other components suitably selected in accordance with the

necessity.
- Polyphenylene Ether Resin -

The polyphenylene ether resin is not particularly limited, may
be suitably selected from among those known in the art, and may be a
commercially available one or may be suitably synthesized. When a
synthesized polyphenylene ether resin is used, the synthesizing
method is not particularly limited and may be suitably selected in
accordance with the intended use.

Examples of the polyphenylene ether resin include
polyphenylene oxide (PPE) being an amorphous resin which can be
obtained by polymerization of 2-6 xylenol; poly
(2,3,6-trimethyl-1,4-phenylene) ether synthesized by oxidative

- coupling of 2,6-dimethylphenol, 2,3,6-trimethylphenol, and the like; or

single polymers such as poly(2,3,6-trimethyl-1, 4-phenylene ether);

7
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coupling of 2,6-dinethyl phenol, 2,3,6-trinethyl phenol,
and the like; or 25 single polyners such as
poly(2,3,6-trinmethyl-1, 4-phenylene ether); 7

copol yners such as 2, 6-di net hyl phenol, and

2,3, 6-trinethyl phenal ; or ol rs .o ich thes
COBQEX%% shich fsd e rimeRhyinhensl and Q@Tgmm@%yfnhenol; or

acid such as maleic acid anhydride. Exanples of the
podpmensofamhichvthiesatpelymeyparephedifiedHey ansunsaturated

i ncl ude YPX-100F, YPX-100D, PX-100F (available from

catbISHERE Sbid SAShCHEMAIMic 881 anNgdridend PP0640
(available from GE Plastics Conpany). It should be

ol yoranflcsiof féonhfktidity RlagHle E’f&f@’i@)‘ entéSther
S e
MiTSURISPE GAS kEMIE AL SO NG e I G Odavnlable

resinis preferably 0.3 dL/100g to 0.5 dL/100g, nore
fromdEEr Blsyics. Gohpangy to 0.45 dL/100g, and still

nmore preferably 0.35 dL/100g to 0.45 dL/100g. is \Wen

the kirfhoulel be \HatedsiHat it iVHiftcerdd e[gré:tégs/ d Pﬁgicalll}?used

form ng processability of the pol yphenyl ene ether

polfihEnERaB A RAHRAINE o0 05 SHESHSIy MUATRE, bt

0.3 dL/100q,, desireq rigi.dity. not be . obtain .
resi s ne e Ry Saredymyriging if e GoRolyder oF Hipeding i

.20 pol yphenyl ene ether resin. The content of the
wiph bypabrsiyseae senpit, and itheilike, foraweduct i ve

thernoplastic resin conposition is preferably 60% by

massThe ifffinbic viscosity (IV) of the polyphenylene ether resin is
preferably 0.3 dL./100g to 0.5 dL./100g, more preferably 0.3 d1./100g to
0.45 dL./100g, and still more preferably 0.35 dL./100g to 0.45 dL/100g.

When the intrinsic viscosity (IV) exceeds 0.5 dL/100g, the

forming processability of the polyphenylene ether resin mﬁy be
degraded due to the excessive viscosity, and when the intrinsic
viscosity (IV) is less than 0.3 dL./100g, desired rigidity may not be
obtained because of the excessively low molecular mass of the

polyphenylene ether resin.

The content of the polyphenylene ether resin in the conductive

| fhermoplasﬁc resin composition is preferably 60% by mass to 90% by

mass, and more preferably 65% by mass to 80% by mass.
When the content of the polyphenylene ether resin is less than
60% by mass, desired_heat resistance and high-temperature
8
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mass, and nore preferably 65% by nass to 80% by nass.

When the content of the pol yphenyl ene ether resin is

| ess than 2s 60% by mass, desired heat resistance and

hi gh-tenperature 8 di nensi onal stability may not be
the content i s nor than 9Q0% by nass,

. obt ai, ned e [
dimgasiepal ﬁ%ﬂ@ﬁé@éﬁmﬁ 9 obtainedact thesostent 1s more

t he pol yphenyl ene ether resin may be degraded. -
theaubBd byentiss; ¢he ferafingGormiessability dinel impact resistance of
but adi ene-styrene graft copolynmer is a copolyner that

thé?bl?pheiﬁfleﬁé@tﬁér@eéﬁﬁﬁgira Be dedrddelene is
g

aft-pol yneri zed as a nch wth the styrene. The

_ -@,ftyf @%f' di ene-styrene graft
ng%%%ﬁrr%r |éM%re elrtgtocfﬁy&é%gy mass or nore, and nore
pr ef-gr abl % by .mass io0.to 95% by mass. \Wen the
Cont Che Rsftaghehesyy Eame gsa ftdapo hamtesdsab oRagame that
| ess, the compatibility with the pol yphenyl ene et her
styresers msed as acgnacand arhutadiens ingraftypelyangrided as a
copolynmer is not particularly I|imted, nmay be

braswh whith the! stytredef r om anong t hose known in the art,
15 and may be a commercially avail able one or nmay be

sui TRk vongoht be %!ff‘&le PR elfiehg%tﬁ?@ﬁ@ g‘i—% %éfdgolymer

avai | abl e but adi ene-styrene graft copofyner

s SRRSSAGE00 BRI bR OB el B RLB0%ERy s
to hlkchy mashe a3FReRctic contiti of o stpoBs 1s less than 90% by
mass or less, the compatibility with the polyphenylene ether resin may
be degraded.

The butadiene-styrene graft copolymer is not particularly
limited, may be suitably selected from among those known in the art,
and may be a commercially available one or may be suitably
synthesized.

Examples of the commercially available butadiene-styrene graft
.copolymer include polystyrene H8601 (available from A & M Styrene
Co., Ltd.).

The melt mass-flow rate (MFR) of the butadiene-styrene graft
copolymer is preferably, under the measurement conditions of 200°C
and 49.03N, 1 g/10 min to 30 g /10 min, more preferably 3 g/10 min
to 25 g/10 min, and still more preferably 10 g/10 min to 25 g/10 min.

When the melt mass-flow rate is less than 1 g/10 min, the
forming processability may be degraded due to the excessively

9
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and 49.03N, 1 g/10 mn to 30 g /10 mn, nore
preferably 3 g/10 mn to 25 ¢g/10 mn, and still nore
preferably 10 g/10 min to 25 g/10 min. Wen the nelt
mass-flow rate is less than 1 g/10 min, the 2 s

. forning .proc abi ity y be graded .due to the

highyvdscisi y Pgﬂh&ﬂ&é,]gén@%-%ﬁﬂWri‘&tﬂéS gapre fhen-30 g4 10
rate is nore than 30 g/10 mn, the inprovenent effect

minf théémiprmsment efifedt ofehebimpedi séreng thnaybe teduced.
i nprove the nelt mass-flow rate (MFR) of the

In brdeg te impione ee ahalttma8edl yiEFa e Yof gwe where
the nolecular 5 nass of the butadi ene-st'yrene graft

bu GRBRne Eyrehe ot POt mer wilhirf Xt Cultfore i niblecular
content of the butadi ene-styrene .graft. copol rin, .
malh O W5 B Trnd Ao st cORuyiiebinBof rhgnaed it is
pr. fera%ly 10% by mass to 40% by mass, and nore
PO%ﬁlgl%i@i lond=oi sycheass misezedonlasrassinteonahbrbrinant.
content is less than 10% by nass, the form ng
pr oGdses abinltenly ofitle bhetaidienetstyeehe taacecopplpmer in the
degraded, and when the content is nore than "40% by
1 f s)
O R A R ISPAB IR Prc by 0A™BY mass
‘ rii.cul Lim.t o sui t abl | ected
to {0 PR rbhEs A kS ey T Py et S R tanch Ty Enes.
the,, i ntended use. les t eof include pitch
car t‘/éfhn §06‘|'§~em€: n’g Jf@ﬂ £ﬁ§§sg¥d@ﬁ5&f &%P%nmg
original yarn of PAN carbon fiber is_chopped. 20 In
progessabiity anddhesimpact npsistance mayiin! degradedeanyd wehen

the content is more than 40% by mass, the high-temperature
dimensional stability may not be obtained.
-~ Carbon Fiber -

The carbon fiber is not particularly limited and may be suitably
selected from among those known in the art in accordance with the
intended use. Examples thereof include pitch carbon fibers or
chopped strands each of which original yarn of PAN carbon fiber is
chopped.

| In addition, in order to improve the handling property, a
carbon fiber that the carbon fiber density falls within a range of 10 k to

20 k using a sizing agent, and the fiber length is 3 mm to 6 mm, is

* preferabie.

The fiber diameter of the carbon fiber is preferably 5 pm to 15

um, more preferably 5 pm to 12 pm, and still more preferably 6pm to

10



10

15

20

25

carbon fiber that the carbon fiber density falls

within a range of 10 k to 20 k using a sizing agent,

and the fiber length is 3 Mfmmto 6 nm is preferable.

The fiber dianmeter of the carbon fiber is preferably 5

pmto 15 25 pm nore preferably 5 pmto 12 pm and
108m. | nore preferably 6pmto 10 10pm The fi ber

| ength of the kneaded carbon fiber in the conductive

t her e lfiser lengthi of twerkosadethcarbon éftserain thd ednehactive

to 500 pm and nore preferably around 300 pmfromthe
thdiPhopRedti fedih dAMPRRABIFR! r&efésgﬁqpeggxg to 500 um, and

cond ctivity. The volune re st|V|t

S HEUAROD s B pmen

ffvqurrad:re is more than 9.9 x 10-192 c¢cm
etigels H@ H Vity may not be obtained. 10 The

fiber length of the kneaded carbon fiber in the

condlize modunméeesishivity iof thesiarboorfiber tis preferably 9.9 x

preferably 100 gmto 500 pm and nore preferably
10-8nouns $OReR) Ahdnhidie pesfepsbly 99 af10-EDNf@NCeRRs. When

ef fect and conduct|V|ty The content of the carbon

théz:%enlé%%{eeﬁit-%&é %S@%lfg %}%Elegxgoﬁﬁléggl gg][ g%?ﬁe :Cﬁflegl n
cofffietiffyl bﬁ‘ﬁ%%% *BERRE To 30 parts by mass, and
The%%&%ﬁg gttﬁé) fi%ﬂib%ﬂﬁ?@fﬂ@im f@)@%ﬁtﬁ%@gﬁaw‘re

thermoplastic resin composition is preferably 100 pm to 500 pm, and

- more preferably around 300pm from the perspective of reinforcement

effect and conductivity.

The content of the carbon fiber relative to 100 parts by mass of
the resin components which include the polyphenylene ether resin
and the butadiene-styrene graft copolymer is preferably 5 parts by
mass to 30 parts by mass, and more preferably 5 parts by mass to 20
parts by mass.

The content of the carbon fiber departs from the
above-mentioned range, predetermined conductivity, high-strength

(particularly; tensile strength), high-rigidity (particularly, flexural

- modulus), and dimensional stability of the conductive thermoplastic

resin composition may be degraded.
In the present invention, graphitization is more utilized than
the use of carbon black, and by containing a carbon fiber, which excels
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20 above-nenti oned range, predeterm ned conductivity,
hi gh-strength (particularly, tensile strength),
high-rigidity (particularly, flexural nodulus), and
di mensi onal stability of the conductive thernoplastic

. _kesin conposition, be rade In the present

in b EAnEIREI Al 1 Hie PR s shermapeabicrsam o5
the use of carbon_bl ack, and by containing a carbon

compesitioniit ks possible tolobiainboilhgondsidivty and filarhe
conductive thernoplastic resin conposition, it is

retagdainkkednt theobdadacbistiehtteamdoplasti¢ Yesittcd ition.

retardance in the conductive Thernoplastic resin

- (71989 Pshet On. - G ass Fiber 5 The glass fiber is not
partﬁu?arly limted and may be suitably selected

fro o t hgse .kno in.th rt. i m agcordance,wth

t he TRRGAAs SRS T atticpull TirbRalf SRHORTGE b Slltably

chopped strands each ¢of which original yarn thereof
selggtad gﬁp@uamqng thepe 8‘@10% isvthe pst Haserordapee petthythe

a glass fiber that the |o glass fiber density falls

intendechusey ande>aimilek theresf indledegcloppednstrandseach of
and the fiber length is 3 mMmmto 6 nm is preferable.

whikh éﬁggnﬂmtﬁéré&ffsf&l%bgéa.fi ber is preferably 5

pmto nore prefera 7 pmto 12 pm and still

e FFOEIE, BapshefrdVE e FandIEhg drflintl o8 plaS8 fbrthat the
g1 TR R e foi RaTaER s b 0N o 300K phingarbidies
aggr(i{,sa%s ttilg %ii:?ef:r Ireerlgtfhoirsc???neg to %frfn(ilif isaggefce(i'g%lljg.t vy

The fiber diameter of the glass fiber is preferably 5 pnm to 15 pm,
more preferably 7 pm to 12 pm, and still more preferably 7 pm to 10
pm.

The fiber length of the kneaded glass fiber in the conductive
thermoplastic resin composition is preferably 100 pm to 500 pm, and
more preferably around 300 pm from the perspective of reinforcement
effect and conductivity.

The content of the glass fiber relative to 100 parts by mass of the

resin components which include the polyphenyléne ether resin and

the butadiene—stﬁene graft copolymer is preferably 1 part by mass to

20 parts by mass, and more preferably 1 part by mass to 10 parts by

- Mass.

The content of the glass fiber departs from the above-mentioned |
range, high-strength (particularly, tensile strength), high-rigidity

12
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The content of the glass fiber relative to 100 parts

by mass of the 20 resin conponents which include the
pol yphenyl ene ether resin and the butadiene-styrene

graft copolyner 'S preferably 1 part by mass to

r. re bly 1, par
(P38 Elaty S el mdRufiedn abd dbmbriibanl sty ft the
de arts fromthe above-nentioned 2s ran
Comﬁmts\re élm@ltmomastlc gasar compesisiore maygngdhgraded
hi gh-rigidity 12 (particularly, flexural nodulus), and

- (QitrarSbenpbnenadi1 1ty of the conductive thernmoplastic
resin composition may be degraded. - O her Conponents

be. 5 R0 T Aaper s ol B eIV Shhay B
Sﬂﬁ%iﬂx%@i’ffﬁsﬁgﬁmcq#ﬁe°%lkah 3bi1BenEa Si-ARY Samples

stabili ers ocess ai ds, various fI ame retar dant
thegpotinc udam’?@aﬁw xesias dmog gannetHiers: plasticizers,

Produci ng Conductive Thernopl astic Resin Conposition)
heao steteilizersoprécesspngdidspyarioumnfiaohé vetaruarinpgests, ¢

resin conposition is not particularly limted and nay

lubficatitd, alild cobbenited in accordance with the intended
use. For exanple, a polyphenylene et her resin,

I ‘e
(VAL PGS RO i B RBDRICetion
1 d t. th b ducti ve
her hogrBethad, E.eﬁ‘roe %&&a&o@ﬁu&aﬁi&m plasic resin
conductive thernoplastic resin_ conposition can_be
compegiomionet partisulaslydiovsed @ael may be suitably selected in

accordance with the intended use. For example, a polyphenylene
ether resin, a butadiene-styrene graft copolymer, and a carbon fiber
are mixed with, preferably, a glass fiber, by a known method, and
kneaded to thereby prepare a conductive thermoplastic resin
composition. For example, the conductive thermoplastic resin
composition can be formed into a pellet-like compound.

The method for forming a conductive thermoplastic resin
composition info a pellet-like compound is not particularly limited.
Itis pdssible to easily produce a conductive thermoplastic resin

composition using devices, and equipment used in mixing and

~ kneading typical thermoplastic resins. For example, individual

components are poured into a preparative mixer such as tumbler, and
HENSCHEL MIXER at the same time to uniformly mix the individual
components and the mixed components can be kneaded. N

13
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The nethod for formng a conductive thernopl astic
resin conposition into a pellet-like conpound is not
particularly limted. 20 It is possible to easily
produce a conductive thernDpIastic resin conposrtlon

sin Vi ces, nd e ment us in mxi and
AV SRREEC PRBAHOBPRG: canres ABArFislY ertiplied into a
i ndi vi dual conponents are poured into aﬁrepar ative

knepder usiog aquanittagive tedlery eder; or tharike.

time to uniformy mx the |nd|V| dual 25 conponents and

Nexttemiiotades ofithadntsvidimabeo eflts aﬂ@su hed into a

Al ternatively, speC| fic conponents can be ar_at ely

el KReadtE E?ﬁ?‘ﬁ?{%“%ﬂ P, Mo i
exifrﬂ@aéaﬁff%d# e AR Pl 3Re Hrdaiisiufing amelidizer.

ruded frao die to thereb el etize the m xture
usr %’( fny_fr@fkne aslgrpnek dﬂey Sfmglexﬁ@*@memtmdameach
si ngl e- screw extruders each equipped with vents,
equaipped smithdvents, idifferant shrmﬁemtﬂwudgcseuseﬁﬁuders, same
direction two-screw extruders. Instead of the

dirextiordBio-sdrevd exitBodeRS Sh@téaﬁoof‘ﬁ‘i‘e bﬁﬁ%f’(féf‘ KA 0

in the art such as Super Mxer Banbury m’xer,

poﬁﬁgg)i v%%?ﬁ%% ggll S ne%%ﬁé‘g@i? %@%ﬁ%&%{:ed
Ba@%ﬂar ARt i sHS b, A S0 deheastie: - Sperifically, the

wever, a side feed nethod is preferable in which
Hﬁﬂﬂefﬂlﬁém@pkasgl%@ﬁmrqmnpmsehﬂMSr pradieced dgt 2 of
the barrel of 15 a used two-screw extruder; and it is

continaomseberabion nhathddeusiensn dlsihgll@stf@wl@ﬂiraﬂerc ora
resin conposition be produced by a forced

two-screw extruder; however, a side feed method is preferable in

which carbon fiber and glass fiber are fed in the middle of the barrel of

a used two-screw extruder; and it is more preferable that the

conductive thermoplastic resin composition be produced by a forced

side feed method in which fibers are forcedly supplied into the used

 extruder barrel.

 (Molded Articles)

‘The shape, structure, size, surface resistivity, and the like of the
molded articles of the present invention are not particularly limited

and may be suitably selected in accordance with the intended use,

| provided that the molded articles are formed by use of the conductive

thermoplastic resin composition of the present invention.
The surface resistivity of the molded articles is preferable 1.0 x

14
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side feed nethod in which fibers are forcedly supplied
into the used extruder barrel. (Ml ded Articles) 20
The shape, structure, size, surface resistivity, and
the like of the nolded articles of the present
Lpvention ot particularly linmted and may be
1028 Fo § *BFE el aind ingwe srfedablin 1.0 % 16 (htaadba 1.
provided that the nolded articles are formed by use of
t he Eloreuthe sarfacecresiptizity of the mobde asticlencan hee
present invention. 25 The surface resistivity of the

meastiest] in biccbedanse WwiheDabl7eoflile ASTNI $8ndat@. 1. 0 X
10100, and nore preferably 1.0 x 102 0 to 1.0 x 108 Q

o DY S R et B 4 L on o
o RS RS R b B BB AS o

. _.exj.sting | di ng machi ne such_as for injection .
m]%herh@olggageaﬂd@mﬂsmam@mg, it ds pessilledot makek it into
it into nolded articles suitable for sem conductors
melded asidesauispels forcsemicond estofoetcexaem for dppecific
count er mreasures agai nst static electricity, or the
puh‘P&SeQ,ff(ﬁUéﬁm l&SfSIorPanReatPeadifed Egﬁﬁﬁ‘s fie! él%@iﬂcity,
u et-f es,

ilized io fo gea:rs, cartridges, sheet-feed gui
or 88 1ot By P GBI 33l O Byt peized
forcgierty srrtidBrs, Paiincel sigdes; aagigeyske; 4s Boldadaaticles

ticles for packaging el ectronic conponents such as
of ﬁﬁ@gﬁmpgnamsx molded aatiglessebelectromigrenmgporiénts, or
Crcuit (LSI), Light Emtting D ode (LED) and as
maoldedealrticles of 3 A device components. In addition, it is possible

to suitably use it as molded articles for packaging electronic

. components such as Integrated Circuit (IC), Large Scale Integrated

Circuit (LSI), Light Emitting Diode (LED) and as molded articles for
packaging electronic components formed into a shape such as a |

magazine, and a tray.

Example

Hereinafter, the present invention will be described in detail

referring to specific examples, however, the present invention is not

limited to the disclosed examples.

(Examples 1 to 3 and Comparative Examples 1 to 3)

- Preparation of Conductive Thermoplastic Resin Composition -

Conductive thermoplastic resin compositions of Examples 1 to 3

15
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packagi ng el ectroni c conponents forned into a shape
such as. a nmgazine, and a tray. Exanple 20
Herei nafter, the present invention will be described
in detail referring to specific exanples, however, :
t resent. invention is not Limted to the disclosged .
anid EipeTalise REapies b t6 Seaclobinyingta senERaRHIQs shown in
to 3) - Preparation of Conductive Thernoplastic Resin
thedi ingd able Iowrerectaspectivelptegstied aeirding to :
conpositions of Exanples 1 to 3 15 and Conparative
comanph grotetimrdseach having a conposition shown in
the follow ng Table 1 were respectively prepared
accosdieptritly CHE Y
vari otis con‘po%’ent S'S O\AI%C ?ﬁﬁﬁﬁgﬁ%e%{ﬁéﬁzﬁﬁﬁ%%?ﬁ% yere
' ' hiygh-speed m xey, and th t he ,carb ;
arfiiffy Y I pORTR SRS SR gty 1S FagBon fiber, the
S l.ied . to an extruder_using a sane direction .
catghdrlaghy and thes iaﬂﬂFﬁber veeresuppliad te ani exuder-using a
57 mm), available from Nakatani Machinary Co., Ltd.
sabye difenticnl teicscrédwesk irederd NRAI tberewarpéittiee diameter =
pol yphenyl ene ether resin and a i o butadi ene-styrene

57copn),yavetilaislesfromh TOaRhYarm Mﬂiﬁaggtﬁ_l@f‘ derd., byhae forced side

bef or ehand, and the m xture was su ITed Tnto

FoSLA, THR B AR SO A Bt rin and
TSR Gl e T
beforghaidi ond the ixhpT@was sappiied into the extruder. The
mixed components were kneaded at a temperature ranging from
250°C to 360°C, and the obtained kneaded mixture was water-cooled,
and cut into strand to thereby prepare each of pellets made of each of
the conductive thermoplastic resin compositions of Examples 1 to 3 |
and Comparative Examples 1 to 3.

< Evaluations of Performance >

The thus obtained each individual pellets were dried with

“hot-air at 120°C for 3 hours and then injection-extruded at an injection

temperature of 320°C using an injection molder available from Nissei

Plastic Industrial Co., Ltd. to thereby prepare each individual pellet

- samples.

The obtained each pellet samples were evaluated in terms of

surface resistivity, heat deflection temperature (HDT), tensile strength,

melt mass-flow rate (MFR), coefficient of linear expansion, Charpy
| y |
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and Conparative Exanples 1 to 3. < Evaluations of
Performance > The thus obtai ned each indivi dual
pellets were dried with hot-air at 120C for 3 hours
and then inj ect| on-extruded at an injection 20

i te eratur usi n |nject|on Ider
Spensgth, Qiéséamk@%ﬁ?a@ tohdnstia follewing mannegs.

t hereby prepare each individual pellet sanmples. The
able di skeawsaldte pealuwationmesedtoner e eval uated in terms
of surface resistivity, heat deflection tenperature

< $uFhce Registivgtyptr ength, 25 nelt mass-flow rate
(MFR), coeffici'ent of |inear expansion, Charpy 16

TR oo P SR RO ) 0 samples was
g B3Pt S8R AREe SER DR Y LSS s

I%@ ﬁ@i{!ed in accordance wth D257 of the ASTM

< Bea ectionebempenagore ¢lPdpper ature (HDT) > The
heat deflection tenperature (HDT) of the each
i ndi Thedsatat gefleetioswiamh erafea'@dil pof the aachrigrtivtdual
with 1 SO 75-2Af. < Tensile Strength > 10 The tensile

peHet sagipleaf whtenRaghrks %\ﬁc‘é%ﬂaﬁﬁb'&}ﬂfﬁg@ bspheiH

measur in accordance with |1SO 527-2

ngﬂ%@ﬂﬁ >(MFR) > The nelt mass-flow rate (MFR)

e eac di vi dual pellet sanples was neasured in
acc | SO,11 00C
fRaTeSstte sQ:rength ot thtFach hdividual pellet samples was

measured in accordance with ISO 527-2/1A/5.

< Melt Mass-Flow Rate (MFR) >

The melt mass-flow rate (MFR) of the each individual pellet
samples was measured in accordance with ISO 1133 (at 300°C, 21.
18N).
< Coefficient of Linear Expansion >

The coefficient of linear expansion of the each individual fellet

samples was measured in accordance with E831 of the ASTM Standard

(at a temperature from 30°C to 150°C, under a nitrogen atmosphere,

29.4 mN).
< Charpy Impact Strength >

The Charpy impact strength of the each individual pellet

-samples was measured in accordance with ISO 179/ 1eA.

| ._ <Flexural Modulus >

The flexural modulus of the each individual pellet samples was

17
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15 18N). < Coefficient of Linear Expansion > The
coefficient of |linear expansion of the each individual
pell et sanples was neasured in accordance with E831
of the ASTM Standard (at a tenperature from 30C to

150C, pnder a Rnitroge sphere,, .20 29.4 mM\). <
my %Epr@@%ﬁ&&}ﬁéﬁé%v&gﬁfl npact strength of
t he each individual pellet sanples was neasured in
agie HacBo 279/1 eA.  <Fl exural Mdul us > 25
The flexural nodulus of the each individual pellet

sanplhe total lehgtiees eael indietdaatsnetchied HdlRP samﬁles
178/ A/ 2. < Mold Shrinkage Factor > The total |engt

£ N | I . )
WIRKLERA bk M ol SRR Rty ot i ion
r ' 5ithereof. and t die (cavi.t size.pf the
the3 phA et dle (aite) 3 pf acleaeh Tidist iyl harfRt saniples
t enper at ur re respectively neasured by use of a
leftpf decaftoblad tempaTREuroMERHFespe elyuneasaredty use of a
.each individual pellet sanples was cal cul ated based
slide catipem aindhting mhotdshainkage factor of flet ehchéndihidhial
stretched pellet sanple) = De size |o < Flane

i e A S M S L
(DI E&eU—L%iﬂ?'leﬁgﬁ? B?lstt]éjt%ﬁ@?fqﬁ)eﬁet sample) + Die size
< Flame Retardance >

The flame retardance of the each individual pellet samples was
measured in accordance with UL94-HB.
< Total Jud gment >

The total judgment on the each individual conductive
thermoplastic resin compositions was based on the following
evaluation criteria. A conductive thermoplastic resin composition

satisfying all the items was evaluated as A; and a conductive

thermoplastic resin compositioﬁ having any one of unachievable items

‘was evaluated as B. The evaluation results are shown in Table 1.

[Evaluation Criteria]
- Surface Resistivity (€2) :  1x 106 or less
- Tensile Strength (MPa) : 100 or more
+ Flexural modulus (MPa) : 8,000 or more
- Melt mass-flow rate (MFR) (g/10 min) : 2 or more
- Charpy impact strength (kJ/m?) : 3 or more
18



The total judgnent on the each individual conductive
15 thernopl astic resin conpositions was based on the
following evaluation criteria. A conductive

t hernmopl astic resin conposition satisfying all the

ite |l uated as A and conductive

t herﬁlaf;%aagéff?@%%%nrtew%%%u :nkpiky 05 MBOBE
unachi evabl e itens was evaluated as B. The eval uati on
r esul Moolsh shximdwage factatl &/1,00000f ksssl uation Criteri a]

Surface Resistivity (Q : 1x 106 or |ess Tensil e

St r en@oleffiMemt JO0Rnear BRpAnskhAXH s'allomewllés?s (MPa) :
8,000 or nore Melt nmass-flow rate (I\/FR (g/ 10 mn)

2 O e e Tpafle SEFABHREL HABRs 3§ coes
s nofBfot hfAoRld 1RS8, MARLA voedhir08% ot B¥Spuring rate s

E%ir/e tardance: "flane retardance"” neans that it
stag amd flapae és extimguished seomt whi ch neasur enent
of the burning rate is started, and a flane is

extingui shed soon. 19 ANLOo OHp Rp O~ OV P] vy
ON x xi+ N
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C~-COD CDLO a 001 coCD'nlLO'oxti O cr M'" vy
LOV\ cmmCP, o !'1Ifll1l oooa) cou(u Z2 jjRp
uuF vygqgvVvd4dinsal uot}enieng Note 1: It was
i npossi ble to neasure the coefficient of |inear

ex on, .because the.conductive th stic resin
ﬂ?ﬁst@*%#’ Was layqssiale e raeasue %ﬁ%@&&il@ﬂéo linear
reached 150C. Abbreviated letters shown in Table 1

expaspedy,ihegauseathe conduwtiot thedrmgplastic rgsin composition
Pol yphenyl ene ether resin Trade nane: YPX-100F;

waswoftehtd Before theSdehplratehie reddBACAS0LCMPANY, | NC. |
intrinsic viscosity (I = 0.41 dL/100g Trade nane:

AP R O R i
following meaning;:
- Polyphenylene ether resin -
Trade name: YPX-100F; available from MITSUBISHI GAS
CHEMICAL COMPANY, INC,; intrinsic viscosity (IV) = 0.41 dL./100g
Trade name: YPX-100D; available from MITSUBISHI GAS
CHEMICAL COMPANY, INC.; intrinsic viscosity (IV) = 0.35 dL./100g
Trade name: PX-100F; available from MITSUBISHI GAS

CHEMICAL COMPANY, INC,; intrinsic viscosity (IV) =.0.38 dL./100g

- Butadiene-styrene graft copolymer -
Trade name: Polystyrene H8601, available from A & M Styrene
Co., Ltd.; MFR = 18g/10 min (200°C, 49.03N); Content of styrene =

more than 90% by mass

- Butadiene-styrene block copolymer -

Trade name: D1155]P, available from KRATON Polymers;

styrene-butadiene-styrene straight chain type; Content of styrene =

40% by mass

- - Ethylene-butylene-styrene block copolymer -

Trade name: G1657, available from KRATON Polymers;

7
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Trade nane: PX-100F; available from M TSUBI SH GAS
CHEM CAL COVPANY, INC.; intrinsic viscosity (1V) =
0.38 dL/100g - Butadi ene-styrene graft copolynmer 15
Trade nane: Pol ystyrene H8601, available fromA ﬁ)M
Styre ., Ltd.; /10, mn (200C, 49.03
et}t&é)ép@ggu&?eé‘sﬁyﬁwr@ Siwaléitg ehaintypeyCentent of styrene =
But adi ene- styrene bl ock copol ynmer 20 Trade nane:
7%1bgamassavai | abl e from KRATON Pol yner s;
styrene-but adi ene-styrene strai ght chain type; Content
of styrene = 40% by mass - Ethyl ene-butyl ene-styrene
bl ock copolymer 2s Trade name: GL657, available from
- CKRBE nmers; 21 ethyl ene-butyl ene-styrene
Cstragqﬁfﬁgai n type; Content of styrene = 17% by nass

g
- bon Bl ack .s Tr ane.. hi. F-20Q0, ,avai l,abl
{1 on) Ttk RodsAbabi F200; BVailaBi kromadsata Kaiben G,
/100g - Carbon fiber 10 Trade name: CF EPU LCL,
Lt vai l able from Ni hon Polyner Co., Ltd.; PAN type;
Vol unme resistivity = 2.3 x 10-20cm chopped in 5 mm

DBReogtabsdipteond: aFdtral. A00gpm - G ass fiber is Trade
name: RES03-TP78, available from Ni ppon Sheet @ ass

- Carbon fiber -

Trade name: CF EPU-LCL, available from Nihon Polymer Co.,

Ltd,; PAN type; Volume resistivity = 2.3 x 102Q-cm, chopped in 5 mm
| length; fiber diameter = 7 pm -

- Glass fiber -

Trade name: RES03-TP78, available from Nippon Sheet Glass
Co., Ltd.; alumina borosilicate glass (E glass, alkali-free glass),
chopped in 3 mm length; fiber diameter = 10 pm

From the results shown in Table 1, it was found that the
conductive thermoplastic resin compositions of Examples 1 to 3 had

high-heat resistance, high-strength, high-rigidity, and

high-dimensional stability in addition to excellent conductivity and

enabled obtaining molded articles which were excellent in flame
retardance. In contrast, with molded articles formed using the
conductive thermoplastic resin compositions of Comparative
Examples 1 to 3, it was impossible to obtain predetermined properties

22



10

Co., Ltd.; alum na borosilicate glass (E gl ass,

al kali-free glass), chopped in 3 mmlength; fiber

di ameter =10 pm Fromthe results shown in Table 1, it

was found that the conductive thernoplastic resin

i.tions of Exanples 1 to 3 had 20 high-heat

an?ggggﬁﬂﬁ%gycﬁigh-strength, high-rigidity, and

hi gh-di nensional stability in addition to excell ent

conductivity and enabl ed obtaining nolded articles

whi ch were excellent in flame retardance. In
IndustriabApplicabilityded articles formed using the

conductive thernoplastic resin conpositions of

Co t 1 * - I 1 I

nPEha ddfﬁiﬁébgéatﬁérﬁ%oégsﬁcgréesgﬁ @ﬁpeppogr%ﬁ & &hd Present

obtai n predeterm ned pr mance.
- ri .| b gy T duct i ve ther | astic
iny GHBh oot bERRITTBE Wil By R Al BF TR
suitably utilized for _e]ectri¢g and/or electronic .
COE&%%%@%‘% such as %%argqe&ﬂié,‘?ﬂi'fﬁllaggﬁt sherfefeed gaddeseuthich are
gui des, which are conponents of electric and
compenents of dladtriesand dledsopic dewates suchwsepersamal
printers; OA device conponents such as for printers,
comtpautees santlgosintbls O Aadeviar &6 enfNSudR|fAefdr l})l;]inters,
C

articles for packaging io electronic conponents s

scaney g%d':sﬁﬁ%ﬂeé r&yd 'caﬁ?ﬁ‘iﬁgféﬁ %ﬁﬁh%@iﬁggﬁ%%gfes for packaging

t hernopl astic r'esin conpo

resistanc hi gh-strength, high-rigidit and
elel PTG CRIRposr e SHal o mjagde ks Ta%s hesatien the

excel l ent conductiyity, and excels in flane .
coxﬂépgpgg rmaplasiieaesin composition has high-heat resistance,

high-strength, high-rigidity, and high-dimensional stability in
addition to having excellent conductivity, and excels in flame

retardance.
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1. A conductive thernoplastic resin conposition

conprising: a polyphenylene ether resin, s a

but adi ene-styrene graft copolymer, a carbon fiber,

and a gl ass fiber, wherein the pol yphenyl ene et her

resin has an intrinsic viscosity (1V) of 0.3 dL/100g

to 0.5 dL/100g, 10 wher e ATDSont ent of the

pol yphenyl ene ether resin in the conductive

t her ' ' S ' o to 80%
TORPA T Futfek p‘}}g i la*s'tf&r!réfsﬁé %B@a?és{%)

by mass, wherein t nmass- of the
but adj . rene graft copolyner is 3 g/10 mn to 25
g/ 1%‘}?&&@(@@ t he neasurenent 15 conditions of 200C
and 49921?§p|\|b\ev\hirei n fhe content of the

but &P WYe®aC SLaet 8¥Pol yer in  the conductive
thernopl astic resin conposition is 5% by nmass to 40%
by reabutadienestytare goaftexipalymer, carbon fiber is 5

parts by mass to 30 20 parts by mass relative to 100

par tschbom$thai alge resin components which include
-the pol yphenyl ene ether resin and the

but BRg ene graft copol yner, and wherein the
cont%g t ofﬁ?ﬁfe’ glass fiber is 1 part by nass to 20

b l.at | 10 . b .of .the . .
oo RNgREb R P01 Dbl Ene eltRE seSimbancr INwprGrpiscosity
(W?toqed.Srcff / Toﬁ‘gdtot(?.% dIE?lOOg,

wherein the content of the polyphenylene ether resin in the

- conductive thermoplastic resin composition is 60% by mass to 80% by

mass,

wherein the melt mass-flow rate (MFR) of the butadiene-styrene
graft copolymer is 3 g/10 min to 25 g/10 min under the measurement
conditions of 200°C and 49.03N,

wherein the content of the butadiene-styrene graft copolymer in
the conductive thermoplastic resin composition is 5% by mass to 40%
by niass,

wherein the content of the carbon fiber is 5 parts by mass to 30
parts by mass relative to 100 parts by mass of the resin components
which include the polyphenylene ether resin and the
butadiene-styrene graft copolymer, and

wherein the content of the glass fiber is 1 part by mass to 20

parts by mass relative to 100 parts by mass of the resin components

‘which include the polyphenyiene ether resin and the
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but adi ene-styrene graft copolynmer. 2. The conductive
t hernopl astic resin conposition according to claim1,
wherein the content of styrene in the

but adi ene-styrene graft copolyner is 90% by mass or
nore. s 3. The conductive thernoplastic resin

butadperse-styrerecgoafticugpdlymeny one of claims 1 to 2,
wherein t'he fiber length of the carbon fiber in the

kneaﬁﬂh@%&ﬁ&ﬁ%etﬂpﬁr@g#ga?y&résﬁﬁi MRigsli ;1' 88cdi’ling to

100 pmto 500 pm 4. A article roma

I PRl B SR Bht ot iR ) BB Sl rspypene graft

article a Q)r%in%é;o claim4, wherein the surface
copplymsrisil 7o FaasmPEEOticle is 1.0 x 102 Q to

1.0 x 1010 Q 6. The nolded article according to any

one &f Theaionductivesherbeoplpsiic resintcampasitiont according to

fromnol ded articles of electric conponents, 15

anfobiedfalaimkasto, evhetéianiite fibepdeast ofbledesrbon fiber in

articles of QA device conponents, and nol ded articles

AR LORSISESE L frn OTBERS R, cmBRRIABRCI00 im o

50 one of a gear, a cartridge, a sheet-feed guide, a
ine, 20 and a tray. 25

4. A molded article formed from a conductive thermoplastic
resin composition according to any one of claims 1 to 3.

5. The molded article acéOrding to claim 4, wherein the surface
resistivity of the molded article is 1.0 x 102 Q to 1.0 x 1010 Q.

6. The molded article according to any one of claims 4 to 5,
being at least one selected from molded articles of electric components,
molded articles of electronic components, molded articles of OA
device components, and molded articles of packaging electronic
components.

7. The molded article according to any one of claims 4 to 6,

| being any one of a gear, a cartridge, a sheet-feed guide, a magazine,

and a {ray.
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