AN ‘ELECTR&CONDUCTI VE RESI N COVPCSI Tl ON The present invention
relates to an el ectroconductive resin conposition. Particularly, the
present invention relates to an el ectroconductive resin conposition having
a specified range of surface resistancg values and a remarkably snal

change (a fluctuating hﬂeﬁﬂﬁb%RoébnbbéTivﬁfﬁﬁQIﬁeébﬁ§6§§QIMﬁ|Ue An
el ectroconductive resin conposition conprising a polyphenylene et her

and/ or an al kenyl aromatic resin and an el ectroconductive carbon bl ack
etc. is well-known and used for an ICtray to convey electronic

conponent s. Thd @rgsahtarithvidntiokadlatem ey &l ect roni c conponents
must be able to protect the electronic conponents froma breakage by an

el ectri c sabe&trocdndoctiivgl yesin eompesitionupoBattbeulaellyf otheéC tray and
the like, a resin conposition having an excellent insulating property as
wel | as anpresemt| énvestioncrehatge tdi annelecyrpcopducyive desined. In
nore detail, there has been desired an el ectroconductive resin conposition
havi ng. a sgempesitienshaviegval specified aanaﬁgefosulﬁ@eer#esmstaﬁﬁerr] at

10 V as well __as at 500 V;
values and a remarkably small change (a fluctuating breadth)

of the surface resistance value.

An electroconductive resin composition comprising a
pélyphenYlene ether and/or an alkenyl aromatic resin and an
electroconductive carbon black etc. is well-known and used
for an IC tray to convey electronic components.

| IC tray and the like to convey electronic components
must be able to protect the eléctronic components from a'
breakage by an electric shock. Accordingly, as a resin
composition used for IC tray and the like, a resin composition
having an excellent insulating property as well as an
excellent static charge eliminating property is desired.. In
more detail, there haé been desired an electroconductive resin
composition
having a surface résistance value within a range of 10° to
1012Q at 10 V as well as at 500 V;
having a ratio of a surface resistance value at 10 V to a
surface resistance value at 500 V of 10° or léss; and
having no problem in granulating property and delamination.

However, conventional electroconductive resin



having a ratio of a surface resistance value at 10 Vto a surface

resi stance value at 500 V of 10[err] or less; and having no problemin
granul ating property and del am nati on. However , conventiona
el ect roconducti ve resin conp@si tions does not satisfy the
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conventl ona ectroconductive resin conposi tions have a Ssur
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val ue at 500 V of less than err e present
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surface resistance value at 10 V as well as at 500 V being wthin a range

of 10[err] valudOherip;v Sovidie AHa lmlo'fna SH/fICQ seTirakaneasidkuacatl 10
V to a surface resistance value at 500 V is 10[err] or less; and having

no probl envabugr abuba0i wgopr Desst yhandideltaw nati on. The present
I nventors have conducted intensive studies to develop such a desired
el ectroconduct i ve Aresibnj exneds itheo prezente invemd abde taptowidd htn
result, have found out that, by using a specific copolyner of a specific
al kenyl arehactroconductive resin composition
| having a surface resistance value at 10 V as well as at‘500 v
~ being within a range of 10° to 10:!20Q;
having a ratio df a surface resistance value at 10 V to a
surface resistance value at 500 V is 10° or less; and
having no problém in granulating property and delamination.
The present inventors have conducted intensive studies
to develop such a desired electroconductive resin composition
as mentigned above, anq, ﬁs the result, have found out that,
by using a specific copolymer of a specific alkenyl aromatic
compound and a specific acrylate compound as one of the
components of the electroconductive resin composition, the
above-mentioned object can be attained. Thus, the present
invention has been completed.
The present invention is an electroconductive resin
composition, |
having surface resistance values both at 10 V and 500 V being
within a range of 10°-10'2(Q and a ratio of a surface

resistance value at 10 V to a surface resistance value at 500

V being 10° or less; and



conpound and a specific acrylate conmpound as one of the conponents of the
el ectroconductive resin conposition, the above-nentioned object can be
attained.- Thus, the present invention has been conpl et ed. The
present invention is an el ectroconductgve resin conposition, having
surface rg h@& g8§gqval ues both at 10 V and 500 V being wthin a range of
10[err]-1 Fe r? aﬁd a ratio of a surface resistance value at 10 Vto a
surface regnpbadne Vehys ah %y?h&wméo[@dﬂér Olandy®t¥ and alkenyl

3 conprising” conponent (a), a polyphenyl ene ether and/or an al keny
aromati c LedmBticadregimgnent (b), a copolynmer having an am ne value of 170
or |less of an al kenyl aronmatic conpound represented by the follow ng
formul a(l b colmpbhknt (b), a copolymer having an amine value of 170 or

less of an alkenyl aromatic compound represented by the

following formula(l):

RC=CH,

(1)

wherein R ié hydrogen, an alkyl group having 1 to 6 carbon
atoms or halogen, Y is hydrogen, halogen, a vinyl groﬁp, an
amino group, é.hydroxy group or an alkyl group having 1.to 6
carbon atoms, and n is an integer of 0 to 5,

and a N,N-dialkylaminoa;kyl (metha)acrylate compohnd

represented by the following formula(2):

sk
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coo—_-Rz-N\R. (2)
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-

wherein R: is hydrogen or a methyl group, R: is an alkylene

group having 1 to 6 carbon atoms, and R3; and R., whiéh are



wherein Ris hydrogen, an alkyl group having 1 to 6 carbon atons or
hal ogen, Y is hydrogen, halogen, a vinyl group, an am no group, a hydroxy
group or an al kyl group having 1 to 6 carbon atons, and n is an |nteg¢r of
O0to5 and a N, N-dialkylamnoal kyl 4 (netha)acrylate conpound

repr esent eshiky S AiifHer@Nt)0 ak@l K?H%G&En Berah alkyl group @%r] s
hydrogen or a nmethyl group, Rferr] is an al kyl ene group aV|ng to
cdr bon at ecarbuh R{tonid; aml Rlerr], which are sanme or different,

are hydrogen or an al kyl group having 1 to 6 carbon atons; and a

conponent & cgomgoren¥S(Op;t2 by WS Purterby Ofedght Spby 1001 Palrt@ Ky t ot al
anount of a conponent (a) and a conponent(b) of a carbon black having a
di but yl t ervegdightao®t @ totaibamoyt cof aﬂunupbnﬁht7Qaw1éﬁ80a060ﬁ56ﬁént(b)

of a carbon black having a dibutylterephtharate oil absorption

amount of 70 ml/100 or more.

The polyphenylene ether of the component (a),_which is
a well-known polymer, is a polymer obtained by an oxidative
polymerization -of one or more monovalent phenol compounds

represented by the following formula (3):

OH

~
O

~
w

(3)

wherein Rs, Rs, Rz, Rs and R; are a hydrogen atom, a halogen
atom, a hydrocarbon group or a substituted hydrocarbon group,
- provided that at least one of them is a hydrogen atom
by using oxygen or an oxygen-containing gas and an
oxidative-coupling catalyst.
Examples of Rs, Reé, Rz, Re and Rs in the formula (3)
include hydrogen, chlorine} bromine, fluorine, iodine, methyl,

ethyl, n-propyl, iso-propyl, pri-butyl, sec-butyl, t-butyl,



The pol yphenyl ene ether of the component (a), which is a well-known
polymer, is a polyner obtained by an oxidative polynerization of one or
nore nonoval ent phenol conpounds represented by the following fornula (3):
[err] _ wherein Rlerr], Rigr], Rerr], Rerr] and Rerr] are a
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nmet hyl ethyl, n-propyl, iso-propyl, pri sec- buty
chl oroet hyhi1gydroxyet hyl, phenyl et hyl, benzyl hydr oxymet hyl ,

Examples of phenol compounds represented by the
formula (3) include phenol, o-cresol, m-cresol, p-cresol,
2,6-dimethylphenol, 2,5-dimethylphenol, 2,4-dimethylphenol,
3,5-dimethylphenol, 2-methy1-6-phenflphenol,

~ 2,6-diphenylphenol, Z,S;diethylphenol, 2-m§thyl-6-ethylphenol,'
2,3,5-trimethylphenol, 2,3,6-trimethylphenol, 2,4,6~
trimethylphenol, 3-methyl-6-t-butylphenol, thymol and
2-methyl-6~allylphenol. |

The polyphenylene ether oficomponent {a) also includes'
a copolymer of phenol compoﬁnds represented by the formula (3)
with othef phenol compounds, for example, poiyvalent hydroxy
aromatic compounds such as bisphenol a, tétrabromobisphenol-A,
resorcin, hydrogquinone and a novolack resin.

Examples of the polyphenylene ether of component (a)
further include a copolymer obtained by grafting an alkenyl
aromatic compound exemplified by styrene, methylstyrene such
as a-methyl styrene, and p-methylstyrene, a halogenated
styrene such as chlorostyrene to the above-mentioned
polyphenylene ethers.

Preferable examples of the polyphenylene ether of
component (a) include a homopolymer of 2,6-dimethylphenol or

2,6-diphenylphenol and a copolymer of a greater amount of .



car boxyet hyl, met hoxycar bonyl et hyl, cyanoethyl, phenyl, chlorophenyl,

met hyl phenyl , di methyl phenyl, ethyl phenyl and allyl. Exanpl es of
phenol conpounds represented by the fornula (3) include phenol, o-cresol,_
mcresol, p-cresol, 2, 6-dinethyl pheng, 2, 5-dinethylphenol, 2, :
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et her of conponent (a further “i ncl ude "a copo obt al ne y gra ng an

al kenyl STPhé £i 22PN NEaf XGEPhsdg €d by styrene, nethylstyrene such as
a- et hyl 2?yrene, and p-nethyl styrene, a hal ogenated styrene such as

chlorostyrene to ihe alorerd®dBionerlo18eb YRRV RLet r}.ea[rfgﬁ of +hie ©f
~erabl e exanpl es of the polyphenyl ene ether of corponent (&) include a
homopol ymejo DypRey léni@t divheh €9 t 6 component (a) is within the range

. of 0.30 to 0.75dl/qg, préferably 0.35 to 0.55dl/g, indicated in
intrinsic viscosity measured in chloroform at 25°C. When the
one haéing an intrinéic viscosity smaller than this range is
used, an electroconductive resin 'composition having low
mechanical strength is obtained; and when the one having an .
intrinsic viscosity more than this range is used, the
electfoconductive resin composition having insufficient
granulating proﬁerty and processability is'obtained.

The alkenyl aromatic resin of the component (a) is a
well-known homopolymer or a copolymer having'ét least 25mols
or more of a repeating unit derived from the alkenyl aromatic
compound of the formula (1) and containing 51% by weight or
more of the resin paff.

Examples of the alkenyl aromatic resin of the component
(a) include | |
a homopolymer of an alkenyl aromatic compound such as styrene

and chlorostyrene;

a 'copolymer of said alkenyl aromatic compound with a



2, 6- di phenyl phenol and a copol yner of a greater anount of

2, 6-di net hyl phenol w-th a smal | er anount of

. 3-met hyl -6-t-butyl phenol .or 2,3, 6-trinmethyl phenol . An oxi dative
coupling catal yst used for the oxi datiye polynerization of phenol
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range is el ectroconductive resin conposition haV|ng I nsuf ficient
granulatlng er y and processability is obtained. The al kenyl
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the alkenYﬂoﬁHﬁE@?ﬁé& of alkenyl aromatic compound or copolymer of
alkenyl aromaticlcompound with a copolymerizable compound with
. a natural rubber or a sfnthetic.rubber.such as a polybutadiene
rubber, a styrene-butadiene copolymer rubber, an urethane
rubber; an e£hy1ene-cz-olefin copolymer rubber and an
ethylene- a -olefin-non-conjugated diene copolymer rubber; and
an admixture of them.

When the component (a) comprises both the polyphenyleﬁe
ether and the alkenyl aromatic resin, an arbitrary blending
ratio can be taken, as they have an-excellent.éompatibility
each other.

Examples of the alkenyl aromatic compound representgd
by the formula (1), as a repeating unit of tﬂg copolymer of
component (b), include styrene, chlorostyrene and cr-methyl
styrene.

Exaﬁples of an N,N-dialkylaminoalkyl imetha)acrylate
compound represented by the formula (2), as a repeating unit
of the copolymer of component (b), include N,

N-dimethylaminoethyl methacrylate and N, N-dimethylaminoethyl

acrylate.



compound of the fornmula (1) and containing 51% by weight or nore of the
resin part. Exanpl es of the al kenyl aromatic resin of the conponent
(a) include a honopol yner of an al kenyl aromatic conpound such as styrene
and chlorostyrene; a copolynmer of saig al kenyl aromatic conpound with a
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As a repeating unit of the copolymer of component(b),
in'addiﬁion to the alkenyl aromatig compounds of formula (1)

. and N, N-dialkylaminoaikyl {metha)acrylate compound-of the
formula (2), one or more of other compoénds copolymerizable
with them such as acrylonitrile, methyl methacrylate and
maleic anhydride, can be used as long as the .effects of the
present invention can be attained.

An amine value of the copolymer of component (b)
measured by a method described in JIS K 7237 is 170 or less ’
preferably, 120 or leés. When the amine value exceeds 170, a
compatibility with the component (a) deteriorates and the
component (a) and the component (b) cannot be kneaded enough.

The amount of component (b) to be blended to the
electroconductive resin composition must be chosen so ﬁhat
both of surface resistance values at 10 V and 500 V of the
electroconductive resin composition become within a range of
10°-10'2Q and a ratio of a surface resistance value at 10 V
to a surface resistance value at 500 V becomes 10° or less.
The blending ratio is generally 1 to 18% by weight of the

component (b) per 92 to 99% by weight of the component (a).



ether and the al kenyl aromatic-resin, an arbitrary blending ratio can be
taken, as they have an excellent conpatibility each other.

Exanpl es of the al kenyl aromatic conpound represented by the formula (1),
as a repeating unit of the copolynmer o® conponent (b), include styrene,
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copol yner ?Em%%%i@ﬂg m&LQaghg? %?£$%$gg1noethyl acryl ate. As a

commer ci al A nabl 8- 6xa copol ymer, LUNAPALE nmanuf actured by

A akave Che cal g dabbbn LBﬂafzﬁeQiéé "¥oeTT 3080k 200, D MAkhaned.
peati ng unlt of the copolynmer o tionto e
-al kenyl ar ogph ¢ Sr SN poktb@aTULE éi&ctroconduct1v1ty and the like,
can be used as the component (c) The carbon black has a
dibutylphthalate o0il adsorption amount(hereinafter, named as
FDBP 0il adsorption ambuntJ ) measured in accordance with a

method described in ASTM D2414 of 70ml1/100g or more. As a
preferéble example of the carbon black, an acetylene black
obtained by the thermal éracking of acetylene gas, a Ketjen
black produced by a furnace type incomplete combustion from a.
crude oil as a raw material and the like can be exemplified.

The blending ratio of'the component (c) is 2 to 4S5
parts by wgight'per 100 parts by weight of a total amount - of .
the component (a) and the component(b), preferably, 3 to 42
parts by weight. When the blending ratio of the component (¢)
is 1less than 2, an electroconductivity of the resin
composition is not sufficient and when it exceeds more than 45
parts by_weight, the'component (c) cannot be kneaded.enough
with another component. ”

The electfoconductive resin composition of the present
invention may further comprise various kinds of arbitrary

components in addition to the component (a), the component (b)

~and the component (c). These arbitrary componenté are



‘and N, N—dialkylahinoalkyl (met ha) acryl ate conpound of the fornula (2),
. one or nore of other conpounds copol ynerizable with them such as
acrylonitrile, nmethyl nethacrylate and nuleic anhydride, can be used as

|l ong as the effects of the present inm@ntion can be aétgined. hod “An
am ne val u he.capgly conponent (b) neasure y a netho
descri bed §ﬁ8§P§Eg1§§38LigE&}8&SF |l ess , preferably, 120 or |ess. \Wen

t he am ne val ue exceeds 170, a conpatibility with the conponent (a)
deteriorates and the conponent (a) and the conponent (b) cannot be kneaded
enough. b - pper ). .9 be blended to the
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9 Generally, it is not preferred that the blen g ratio o conmponent

(b) exceedss 186 byrdgddt inRGAA 13 GlaF 13! 1B rbYe, 2 £bRi B%hhBReAfed
article of the electroconductive resin

impact strength of the composition. Preferable examples of

. the component '(d) inélude, for example; a rubber of an
ethylene- @ -olefin copolymer, a rubber - of an ethylene-a
-olefiﬁ-non-conjugated diene copolymer, a —rubber of
polybutadiene, a rubber of a  styrene-butadiene block
copolymer, a rubber of a styrene-butadiene-styrene block.
copolymer, a rubber of a styrene-butadiene copolymer, a rubber
of a partially-hydrogenated styrene-butadiene block copolymer,
a rubber of a partially-hydrogenated styrene—butadiene-sty;ene.
block copolymer, a rubber of a styrene-isoprene block
copolymer, a rubber of a styrene-isoprene-styrene block
copolymer, a rubber of a partially hydrogenated
styrene-isoprene block copolymer, a rubber of a partialiy
hydrogenated styrené-isoprene-styrene block copolymer, a
polyureﬁhane rubber, a rubber of a styrene-grafted-
ethylene-propylene-non-conjugated diene cbpolymer, which is a
rubber obtained by grafting styrene with an
ethylene-propylene-non-conjugated diene copolymer

(Hereinafter, the term "grafted” is used in a similar



conposition obtained is forned. A carbon black used for a
coloration, a rubber reinforcenent, a bestowal of electroconductivity and
the like, can be used as- the conponent (C). The carbon bl ack has a

~ di butyl phthal ate oil adsorption annunt{hereinafter naned as [err] DBP oi
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addition to the conponent t he conponent e conponen c)
These arbebpolymeéenPan&nt fiixehifes of these rubbers. Besides, a
. rubber-like substance wherein the above-mentioned rubber-like
substance is modified with.a functional monomer having an acid
group éuch as acrylic acid or maleic anhydride or with a
functional monomer having an epoxy group such as vinyl
glycidyl ether is included in the component (d). The resin .
part in the component (d) is usually 50% by weight or less.
- The blending ratio of the component (d) is 50 parts by
weight or less per 100 parts by weight of the component (a).
and preferably, within the range of 2 to 48 parts by weight.
ﬁhen the blending ratio of the component (d) exceeds 50 parts

by weight, a thermal resistance and a processability of the

obtained resin composition become insufficient.

Component (e) : Polyolefin
The component (e), polyolefin, can be blended in order
- to  improve, for example, a processability of the
electroconductive resin composition of the present invention.

Examples of the component (e), polyolefin, include a low



10 exenplified as foll ows. Conmponent (d) : Rubber-like substance

The conponent (d), rubber-like substance, is a natural and a synthetic
pol ymer which are elastic at roomtenperature and can be blended to the
el ectroconductive resin conposition of2the present invention in order to

xampl o6 STEFREP By 14T o LA Uehled Tl PEBIIGALE o GHgES " ©
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st yrene- but e-styrene bl ock. copol yner

styrene- blgn@%; : e+ 1ld YadW qgﬁ{%;xeci '
styrene-buta |€@ %I ocC ﬁ/écrg%o]fd}’rrer , a Yr &L%%r%lg abgaraf [ ??{ y-"hydr ogeo_nvét ed
“styrene-b 'faﬁ- Ayl 44 ock copolyner, a rubber of a styrene-isoprene
bl ock coggﬁghen eayﬁbberﬁﬁ a styrene-isoprene-styrene bl ock copolyner,

copol ymer. a rubbarSofTeMn gy s oA V) P AT EY
bl ock copilefBt ox less per 100 parts by weight of the component (a)
| and preferably, 1 to 15 parts by weight. When the blending
. ratio of the component (e) exceeds 20 parts by weight, a
delamination is tend to be caused at the vicinity of the gate
of a fabricated article(a molded article), although ‘the

processability of the resin composition obtained is improved

. Therefore, it is not preferred.

Component (f) : Non-electroconductive inorganic fillers

The component(f), non-electrocoqductivé--inorgan;c
fillers, can be blended in order to improve, for example, a
rigidity, a thermal resistance or a dimensional stability of
the resin composition of the preseht invention. Examples of
‘the component (f) include inorganic fillers such as gléss
fiber, silica, calcium carbonate, talc, mica, clay, kaolinite,
magnesium sulfate, wbllastonite, titﬁnium oxide, zinc oxide,
antimbny o#ide and alumina.

The blending ratio of the component (£f) is 30 parté by
weight or less and preferabl& within the range of 1 to 25

parts by weight per 100 part by weight of the component (a).



pol yur et hane rubber, a rubber of a styrene-grafted-

et hyl ene- pr opyl ene- non- conj ugat ed di ene copol ynmer, which is a rubber

obt ai ned by grafting. styrene with an ,

- et hyl-ene- propylene non- conjugated digene copol ymer (Hereinafter, the

term " gr a d"h& E’?’?gﬁéﬂﬁr rajt ' 8 the fo%%gf?é‘ﬁ‘é ngﬁj éf’é@ejo Yarts

styrene-g opy ene copoly

styrene/ aglyl Qr | e-qraft ottt f i OB ARt 6 direne
copol yrrer(i’y rholo‘{edt %p rene/ ralﬂ'\c‘:| I"l‘-lqlt rl(ylfg g?‘af ted-ethylene- a -olefin
copol yner, r bl Blvaqry! ate-grafted-

et hyl ene- 00_1@.'{ s’f’ittil.L norﬁiectoe%(ll?d"aataceecf }[der?gpgépo ymear 1 a rubber of a

styrene/ nethyl methacryl ate-grafted-ethylene- a -olefin copolyner and

m xtures of these rubbers. Besides, a rubber-like substance wherein
the above-d&g;drfa}&d (PR d 5 oI ANGR ishoRfificed Mitldrs functi onal
nonomer having an aci group such as acrylic acid or nal ei c anhydride or
with a functionap,goRiyont g 7f eREX Yo A HOSYHducASi ve NYhorghieedy!
ether is included In the conpone (d). The resin part in the conponent

(d) is ususlipe20%dhn wai Bknakd), eiﬁ order to iMSréN&NUid &xdmpledf de
conponent (% i's 50 parts by melg or less per 100 parts by weight of the
conponent éﬁ@ctroconduct1v1ty, an anti-static property and a rigidity of.
. the electrocodductive. resin composition of the present
invention.

'Examples of the component (g) include a surface-treated
potassium tetanode whisker, a carbon fiber, a stainless steel
fiber, an aluminum flake and a graphite. As the component.
(g), one or more of the fillers may be blended.

‘The electroconductive resin compositions of the present
invention may further comprise usual additives suchi as
pigments, paints, flame retardants, plasticizer,
anti-oxidants,'weather proof agents and light stability agents
in addition to the above-mentioned arbitrary components (d) to
(g). The .electroconductive resin compositions may aiso
comprise a thermoplastic resin, other than the above-mentioned
components (e), such as nylon and polycarbonate.

Preparing method of' the electroconductive resin
composition of the present invention is not restricted. For

example, the electroconductive resin composition of the

present invention can be prepared by melt-kneading a blended



and preferably, ﬁdthin the range of 2 to 48 parts by weight. Wen the
bl ending ratio of the conponent (d) exceeds 50 parts by weight, a thermal
resi stance and a processability of the obtained resin conposition becone

i nsufficient. Component (e) : Polyquefin The conponent (e)'
pol yol efin, be_hl.ended
pr ocessabﬁ ’an"‘ of¥1t h@sug gg{éoﬁé “lpl(‘:‘%ﬁ%%m [ on o 5t he

present invention, of de a
| ow eXtr cPer, aBﬁrH%deesr a txjaeu denS| ty paqfu&ﬂhﬁ ene, |£Jgh

density poloﬁneptor}yé ne. ué\e‘%l pgar colng gggabﬁ exanﬁmlﬁgh%& QQL-)&IO a@PYd ene

and a poIﬁ’ ylpe ene-1 era es o0 e conmponent (e)

among t hesg. fbfie%dl% GR8ablY PRhyCLONbSRRAPRY GrdliSE diY c

pol yet hyl en ng rati o he conponent (e) 1s 20 parts

by wei ght i%;,q:q éq%ﬁﬂht of the conmponent (a) and

pr ef er abl ysO par"ﬁ%(}blywel ght en the blending ratio of the
conmponent (e) exceeds 20 parts by weight, a delamnation is tend to be
caused at the vicinity of the gate .

Examples

The Examples of the preseht invention are illustrated
. in comparison with the Comparative Examples as follows. The
present invention is not restricted by these Examples. The

following were used as the components.

Component _(a)

Polyphenylene ether obtalned by homopolymerizing
2, G-dlmethylphenol and having an intrinsic viscosity measured‘
in chloroform at 25°C of 0.41d1/100g (hereinafter, named as

CPPE-1) ) and 0.5d1/100g (hereinafter, named as [PPE-2] )

were used.

As the alkenyl aromatic resin,
Sumibright ST970(Registered Trade Markj,'a polystyrene résin
manufactured by Sumitimo Chemical Company Ltd., ;hereinafter,
named as [GPPS] ) and
Sumibright M584 (Registered Trade Mark), polystyrene resin
reinforced with polybutadiene manufactured by Sumitimo
Chemical Company Ltd.,(hereinafter, named as [HIPS) )

were used.



of a fabricated article(a nolded article), although the processability of
the resin conposition obtained is inproved Therefore, it is not preferred.
Conmponent (f) : Non-el ectroconductive inorganic fillers The

conponent (f), non-el ectroconductive igorganic fillers, can be blended in

order to iynprove, for exanple, a rigidity, a thernmal resistance or a
dlnen5|on§£B§F§E#¥+3§ubf the resin conposition of the present invention
Exanpl es of the | C SHCOE At

fiber, silica, CI um-ca %%Qs[ﬂe%duﬂg,ah%qg%ﬁmd %?bkgg?mn?t e, gneS| um

sul fate, weha%owaﬂn gflﬂéﬂﬂhé?ékﬂg% ZetheR mgrqea’te axﬂ&hﬂ?&é‘t@i‘ééeb%”d

al um na. ng ratio nent (f) 1s 30 parts by

wei ght or 4 a igrd.he range of 1 to 25 parts.by weight
per 100 par % VWHHQﬁié%l l?:lhe co oﬁﬁ%t (a).
13 Wen tfe&a%ie@@ G e rlle diRp Mt rghl-10ggeds 30 parts by

wei ght, an 1 npact strength of t He “obt ai ned resin conposi tion deteriorates

1EOI f‘n undegiddid &dotfdreina ¥l OMated Ws - MRS f Qc@p@uctive inorganic
|

Grades 912(hereinafter, named as [AA<3) )

were used. Refer to Table 1.

" Component (c)
'Carbon blacks shown in Table 2 as CB-1 to CB-4 were

used.

Component. (d)

Rubber of the styrene-grafted-ethylene-propylene-non
conjugated diene copolymer prepared in Reference Example 1
described afterward (hereinafter, named as FSEPR| ) and
Rubber of the styrene/meﬁhyl methacrylat;-graffed-ethylene-
propylene-non conjugated diene copolymer prepared in Reference
Example 2 described afterward (hereinafter, named as

SMEPR | ) were used.

Component (e)
Sumikathene (Registered Trade Mark) F210-6, a low
density polyethylene manufactured by Sumitimo Chemical Company

Ltd., (hereinafter named as [POJ ) was used.



The conponent (g), the electroconductive inorganic fillers, can be

bl ended, in order to inprove, for exanple, an electroconductivity, an
anti-static property and a rigidity of the electroconductive resin
conposition of the present inventigg. Exanpl es of the conponent

(9) includg @ QBFIECﬁEQreated pot assi um t et anode whi sker, a carbon fi ber,
a stainles r, an alumnumflake and a graphite. As the
component (), ORGQl 53908 Phrad ddid ) B EBYcPRabheidiedred by Hayabhs

el ectroconductive resin conpositions of the present invention may further

conprise u ;additi .su i nRFYEENt famedPakNt Bpalc Jf hagRd
retardants?ggglpﬁas{i%??e ,?HE%E%Poxidaﬁts?mgeather proo# ggents and |ight

stability §g§9§§i°5n gnggiogffadguaﬁgmayyrngniﬁm@g omRhbfaEYuseapopgnt s

(d) to (g e el ectroconductive resin conpositions may also conprise a

thernvp'aS&gﬁaaﬁﬁkea ébﬂ?&n&hEEdEDe(ﬁé@!tnﬁ?ﬂék?nﬁémeaoﬁﬁonénﬁaaﬂe), such
as nylon and pol ycarbonate. Prepari ng nethod of the

el ectroconguehi ygefesin conposition of the present invention is not
restricted. For exanple, the el ectroconductive resin conposition of the
“present invention can be prepared by nelt-kneading a bl ended

Reference Example-l (Preparation of SEPR)

In a 5 1 autoclave with a stirrer,

2200 ml of aqueous solution contéining 6 g of a dispersing
agent,'PLURONIC F68 (Trade name) manufactured by ASAHI DENKA
KOUGYOU Ltd., and

300g of Esprene (Registered Trade Mark) E502 of an ethylene- .
propylene-non conjugated diene copolymer manufactured by
Sumitimo Chemical Company Ltd. which contained repeating units
derived from propylene'in an amount of 44 parts by weight, had-
an iodige value of 8.5 and Moony viscosity of 63 at 120 °C apd
were cut into 3 to émm cubes |

were charged. The resulting mixture were suspended under
stirring.

Thereafter, 3bOg.of styrene, 9 g of f-butylperoxy
pivalage and 0.18 g of p-benzoquinone were added thereto, and
then, the autoclave was immediately immersed in a oil bath
heated at 30°C. It was heated until 110 °C at a temperature
elevating rate of about 1°C/min. and the polymerization

reaction was carried out by maintaining the autoclave at 110°C



.14 article with usual nelt-kneadi ng equi pnments such as an extruder, a
kneader, a roll m xer and a Banbury m xer after conponents used are
conpounded by a known method such as a dry-bl ending nmethod. The
conmpoundi ng order of the conponents i1y not particularly restricted.

Exanpl es £95 (30  Fifufga %\eOf%ﬁ%]]gzesm% ﬁwn&hagh%@alk\leuswareed in.

conparlso arati ve es as resent 1 nvention
i S not restr ct I wr P%a‘&'ﬁﬁn
conponent s é %g"ﬁé‘ y%tq'se% Fgﬁ%m t%%n’P eny ne et her obt ai n:gt

honDpon q? dlnethylphenol and haV|ng an intrinsic V|5005|ty
neasured |n @h orof ormat 25C of 0.41dl/100g (hereinafter, named as

[err] PPE-1[err] ) and 0.5dl/100g (hereinafter, named as [err]PPE-2[err])
wer e used. As the alkenyl aromatic resin, Sum bright

ST970( Regimsd 4 : : manuf actured by Sum tino
Chem cal err]GPPS[err]) and

npa
Suri bri ght N684. ( RaOkSheq culbatsebbkkin RObUSEVEED Tosin

2200 ml of agueous solution containing 6 g of a dispersing

agent, PLURONIC F68 (Trade name) manufactured by ASAHI DENKA
. KOUGYOU Ltd., and |

300g of Esprene (Registered Trade Markj E502 of an ethylene-

propyléne—non conjugated diene copolymer manufactured by

Sumitimo Chemical Company Ltd. which were cut into 3 to émm

cubes

were charged. The resulting mixture were suspended under

stirring.

Thereafter, 101g of styrene , 1%9g of methyl
methacryiate, 9 g of t-butylperoxy pivalate and 0.18 g of p-
benzoguinone were added thereto, and then, the autoclave was
immediately immersed in a oil bath heated at 30°C. It was
heated until 110 °C at a témperature elevating rate of about
1°C/min. and the polymerization reaction was carried out by
maintaining the autoclave at 110°C for 30 minufes. The
granular articles thus obtained were washed with water and,

then, dried under vacuum at 95 °C to obtain SEPR.

Examples 1 to 13 and Comparative Examples 1 to 11



reinforced with pol ybutadi ene manufactured by Sumtino Chem cal Conpany
Ltd., (hereinafter, naned as [err]H PSerr] ) were used.

15 Conponent (b) -LUNAPALE( Regi stered Trade Mark), a copol yner of
styrene wth N, N -di et hyl am noet hyl qgethacryl ate manufactured by Arakawa

& ee 900Chor of ndP eieac B , BREARTEE, NANCT colBUELL IS Siap1dhS 1))
Component  (EpFonered iels Rl &8 Condon Eidh EFthe RIEHq 'y "R Sed,
used. Cgm%)% 3‘?@%%&4 dlgl%x_xdin%yzfﬂ’;p@ s %af@f b

styrene- graf yl'€née- propyl efie- non = conj u t%ﬁf%ﬁ%&% copol yner prepared
0 e enfe Bl ey ALY Yol | YR I e PR ot
met hacryl af & Q% ahERJ 59! DY Cextruder manufactured by Toshiba Machine
Company Ltd. at a cylinder temperature of the extrﬁder
of 260°C in case of Examples 1 to 4 and Comparative Examples
1 to 6, and
. of 300 °C in other casés; and then
granulated by a strand cutter after cooled in water tank to
obtain'pellets.
. After the pellets thus obtained were dried for 3 hours
by a hot-air
at a temperature of 80°C in case of Examples 1 to 4 and
Comparative Examples 1 to 4 and 6 and
at a temperature of 130°C in other cases,
_ plate-like test pieces of 54mm X 75mm were molded by an
IS220EN type injection machine manufactured by Toshiba Machine
Company in the conditions of
a mold temperatufe of 80°C and
at a cylinder temperature of the injectioﬁ machine
of 260 °C in case of Examples 1 to 4 and Comparative Examples
l to 4 and 6 and
of 330°C in other cases. The evaluations of these test pieces
were conducted ‘as described below. The evaluated result is

shown in Tables 3 to 7.



propyl ene- non conj ugat ed di ene copol ynmer prepared in Reference Exanple 2
described afterward (hereinafter, naned as rSVMEPRJ ) were used.
Conponent (e) Sum kat hene (Regi stered Trade Mark) F210-6, a | ow
density pol yet hyl ene manufactured by Spgitino Chem cal Conpany '

) : : d _
16 ComponcRRegpye 289i8elice CaibRihereinackaRy) Ao ne LABraceuPlE by
Hayashi ] ' gl d., (hereinafter, named as [err]Talc[err] ) and
RepcoM caKg- g%SQPTr adé nane), a m ca manufactured by Canadan ca Conpany

Ltd., (hereinafter d [ calerrd ; I ed. Ref erenc
Exanpl fa- 1 (Prepar a‘} i‘;(;j% o‘%EBR)%QL I\élé%e Ioﬁé %45“%)65& Z%I"g@é"ﬁ i 'Ec;eglifﬁng\li c
2200 mM of Laq LOReCRRBt 2L NLLN | rsim n
2200 T aoreBMERURERBLULROBECR. 841 0oR Rl of Fh9RREEb{AastiE” nabH

as [SR10V) ) and SR at a voltage of 500V(hereinafter, named

as [srs00v) ) by using HIRESTA IP (MCP-HT 260 type ), a high

resistance resistometer manufactured by YUKA DENSHI Co. Ltd.

| _ _ ; . -
ASR was calculated according to an equation of ASR

= SRIOV/SRSOOV from the measured value of SR10V and SR500V.

Granulating property
At the preparation of the resin composition as
mentioned above, a case wherein kneading. and granulating can

be conducted continuously was represented as O and a case

wherein they cannot be conducted was represented as X.

Delaminati
A case wherein a delamination was not recognized in the
above-mentioned injection molding was represented as O and a

case wherein it was recognized was represented as X.



300g of Esprene (Registered Trade Mark) E502 of an ethyl ene-
propyl ene- non conjugat ed di ene copol yner manufactured by Sumtino Chem cal
Conpany Ltd. which contained repeating units derived from propylene in an
anpunt of 44 parts by weight, had an 20dine value of 8.5 and Mony
viscosity of 63 aipafhg2@ herr]C and were cut into 3 to 6mmcubes were
charged. The resulting m xture were suspended under stirring. °
Thereafter, 300g of styrene, 9 g of t-butylperoxy pivalate and 0.18 g of
p- benzoquisaone-were added thereto and then the autaclave was innediately
I nmersed ijn a oil bath heated at 30[err] ¢ Iﬁ was fheated urtil 110 [¢rr]C
at a tenpqrature elevating rate of about APz 1 iff=2 and i3

pol ymeri zati o reaction was carried out by naintailni ng the jaut ocl avejat
110{ er r] c| Sxade ' 0317 for] 9 ni nut|{t2 The
granular grticles thus obtained were washed wth Jater and,| then, dried
under vacy@®hipe Y8lu@rr]C to obtain SEPR| 1.5 Referldfce Exarpléd 2
(Preparatijon of SMEPR) Ina 5 I afitoclave With a stijrrer, 2290 ni
of aqueou¢ 2yonpti containizigiiagndtg of a d| 9pe8sing | 84 49

derived from styrene

(% by weight)

Table 2
CB-1 CB-2 ' CB-3 CB-4
Kind Ketjen Acetylene Furnace Furnace
black black black black
Maker . Lion Denki Kagaku Kyabot Mitsubishi
(Ltd.) Kougyou(Ltd.) : Chemical
Industry
(Ltd.)
Grade name 600JD Denka Black Vulcan C Dia -
Black # 45
DBP oil
adsorption 495 212 100 55
amount

(ml/100g)




agent, PLURONI C F68 (Trade name) manufactured by ASAH DENKA KOUGYQU Ltd.,
and 300g of Esprene (Registered Trade Mark) E502 of an ethyl ene-
propyl ene-non conj ugated.di ene copol yner nmanufactured by Sumtino
Chem cal Company Ltd. which were cut ifto 3 to 6nm cubes were charged.

The resulting m xtjure wef e suspended under stirring. Thereafter,
101g of styrene} , 19 of nmethyl nethacrylate, P g of t-butyl peroxy
pival ate and 0.18|g of p benzoqui none were added tg[ereto, and then, the
autoclave was imjediate]l]y imersed in a oil bath heagfed at 30[err]C It
was heated until |110 [efr]C at a tenperature elevatiphg rate of about
1ferr]C mn. and thg, pol yneri zation reaction was carrjed out by
mai ntai ning the aytqclavp at 110[&rr] C, for 30 m nutep. The granul ar
articles thus obts Le yas el VBt B water and, then, dried under
vacuum at 95 [err]CEo optai 8 PR x xExarrpIe@ 1 t% i3 and Conparative
Exanples 1 to 11 18 In each of
Exanpl es and Corrpcrah-ve Exanpl es,
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conponents were bl ended as conposition illustrated in Tables

blending ratio is parts by weight);

kneading with a tw n-

Machi ne
260[err]C in case
of 300 [err]C in d
cooled in water t4g
obtai ned were dri e
case of Exanples ]
tenperature of 13(
75mm wer e nol ded |
Toshi ba Machine (
80[err]C and at 3
[err]C in case of

and
wer e conducted as

Table 4

of 330[err]c i

3 to 7(the

the resulting m xture were extruded by

screw TEM 50 type extruder manufactured by Toshi ba

Conpany Ltd. at a cylinder tepperature of the extruder

of Ex les 1 to 4 and Conparat.i ve Exanpl es

tQ@r chpses; and then granulated by a stran
nk to | obtain pellets. After the pe
di¥ of B hours by a hot-air at a tenperatu
t0 & pud wConpar asi ge Exanples 1 to 4 artS
[&rg‘c Ph other ca®esy —~plate-like t@st pre
y §an@ | S220EN type i A eftion machi ne manuf a
lodpary| in the conditions of a nold tenpera
cylinder tenperature of the injection nmach
Exanples 1 to 4 and Conparative Exanples 1
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descriped bel ow. The+emglggted result is
o L g :
> Q 0+ 5 0
AT ~ M -
Y a 8 0 g b
g @ - u P g4 og
4 ~ |0 n o n o 0~ X |
s 2| w3 g 283
5 =2 B o5 28
O ®\, H..Q O 4 o
< © " ~
2 |y SR
un o X
%. N < 2‘(, AR O @)
»
(4
m .
Q ho © ~
i 313 o o©
~ Mmom X
o o §. N o~
%
S
o~ <
ES ]
I [P 525
< %. - - = ! O O
Q AV
&
0 X
O M
g
o o
g -
o o
L Dy o
8 » g
> - M o
> © g o &
N - - N O O N e O

of
1to 6, and
H cutter after
| ets thus
Fe of 80Cin
6 and at a
ces of 54mm X
Ct ured by
fur e of
ne of 260
to 4 and 6

5t pi eces




shown in Tables 3 to 7. : 19 Surface

resi stance value(hereinafter, named as J[err]SRerr] . The wunit is [err].)
A plate-like test piece of 54 nm X 75 mm was subjected to neasurenents of
SR at a voltage of 10V(hereinafter, named as [err]SR10OV[err]) and SR at a

vol tage of 500V(hereinaffter, named as [err] SR500V[err] ) |py using H RESTA
| P ( MCP- HT 260 tyPe ), 4@ high resistance resistoneter manufactured by YUKA
DENSHI Co. Ltd. Satid of SRIOV to SR500V (hereinafter, [named as [err]
ASR[err] ) B[ & 1] SR was cal culBt &l according to an equation of ASR
= SR10V/ SR500V fr onft i [nBaRired valuie=ofy SRL0V an@)SR500Y Granul ating
property A8, BHe preparatﬂ)nﬁé ~the resin conmposition as
nmenti oned above, 13 ga wherei n kneading and granul ating [can be conducted
continuously was fegrdddnted as O and a case wherein they| cannot be
conducted was repfesentdd as X Del am nati on
» & ©
dl® "X xXxX O X
0, s ' n m N
g X
O ®
7] 2 .
o o "°
Q O~ ey
) o " X xX ©c O
;) "o
%
4]
T2
Q = %
- e
e ~ -t
X X
E o ™M gﬁ " o~ O O
4]
o
>
Fr 2
AR o%
g aq a a = X 1 @) O
o) 5 A~
E .
o %
O ®
n
0
3 o §
o =] -
B4 -~ +
T o
> L
- > o 30 5
| =~ N MO N O O w» s o




A case wherein a delam nation was not recognized in the above-nentioned
case wherein it was

injection nolding was represented as O and a

recogni zed was represented as X

p

|
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24 [err] : | 25 [err] 26

Tabl e 8 Conparative Conparative

Exanpl e 10 Exampl e 11 HI PS 90 PPE-1

97 AA-2 10 26 3 SR10V

>10 11 >1Q44e gROO0V >1012 >10[ err]

[err] SR

Comparative Comparative

Example 10 Example 11

HIPS 90
PPE-1 97
AA-2 10 3

. SR10V ' >1011 BEESTIT
SR500V >1012 >1012

" ASR - -
Granulating
property @) @)
Delamination O O

According to the present invention, the

electroconductive resin composition - in which surface
resistance values at 10 V as well as 500 V are within a range
of 10% to 10'? Q and a ratio of a surface resistance value at
10 V to a surface registance value at 500 V is 10° or less and
which has no problem in a granulating property and a
delamination can be obtained.

As shown in éomparative Examples 1 and 7, a resin

composition not containing the component (b), and, as shown in



~ Granul ating property O O Del am nati on
(@] @] : Accor di ng to t he pr esent I nventi on,
the electroconductive resin conposition in which surface resistance
values at 10 V as well as 500 V are watzhin a range of 10[err] to 10[err]

vl ue ot SRR BfadgRle F1°8, ¥lalh, Honpbhdt deh PrildgTenttheRt TUce

val ue at § C m i1 n a granul ating

property 3@QE§§h%ﬁ%§E%ﬂgﬁ%Q?pea%xmﬂhRQF%Epﬁgfect relatihgs ROVER." as

Conpar at i a resin conposition not cdntaining the

conmponent %E? d | 1 esin composition having theé
Conparati \?é' a?r.& e,cs??@,a%@#gsﬁ %ngl gsi3t'i gn ﬁ'avi ng‘pt he too I ttlge

component (o) e ié%r%dﬂ%n‘%f f(%gt - aakallas te‘ih§@iﬁ:és anS [R@¥e it XA | Ve

Exanpl e 3, resin conmpOsition having the” too nuch conponent (b), altHough

exhibi ts 4 eR.CHadl & Pridlent 053 dBAhudpRidnem Of a del am nation.
np I

Besi des, as shown I n arative Exanple 4, a resin conposition having the

too little conponggii§és, €Xb Hhéwn "Pn Comparative Example 4, a resin
composition having the too little component (c) exhibits no
effect relating to SR. As shown in Comparative Example 5, a
. resin composition héviné the too much component (b) could not
be granulated.
'Furthermore, as shown in Comparative Example 6, a resin
composition comprising ‘a carbon black having a too small
adsorption amount exhibit no effect relaﬁing té SR. As shown.
in Comparative Example 8, a resin composition comprising the
éomponent (b) having a too large amine value and, as shown in
Comparative Example 9, a resin composition having a too'much
content of the component (b) have a problem of a delamination;
As shown in Comparative Examples 10 and 11, resin composition
not cbmprising component (c) exhibits no effect relating to
SR.

To the contrary, according.to the present invention,
as shown clearly by the Examples, the electroconductive fesin
composition having an excellent insulating property as well as
an statiq eliminating property and having no problem in a
granulating property and a delamination can be obtained. The

electroconductive resin composition of the present invention



effect relating to SR As shown in Conparative Exanple 5, a resin
conposi tion having the too nuch conponent (b) could not be granul ated.
Furt hernore, as shown in. Conparative Exanple 6, a resin conposition
conprising a carbon black having a toggsmal|l adsorption anobunt exhibit no

effect relating t R. S . enlD j i s
conposi ti (ﬁ?%&%pﬂ%%?ﬁg ?ﬁg Hggﬁmgﬁgn%@?ﬁ?é%%%ﬁéﬂ?%ﬁ}fa%%a%éﬁﬁ%? ue
and, as s i . i anple 9, a resin conposition having a too
much con%g\r%bt#qlgg%rﬁ%‘ﬁe%tﬁb) have a problem of a delam nation. As
shown in Conparative Exanples 10 and 11, resin conposition not conprising
conponent (c) exhibits no effect relating to SR To the contrary,
according to the present invention, as shown clearly by the Exanples, the
el ectroconductive resin conposition having an excellent insulating
property as well as an static elimnating property and havi ng no probl em
in a granulating property and a del am nati on can be obtai ned. The

el ectroconductive resin conposition of the present invention

28 can be nol ded and used for ICtray and the |like for conveying



el ectronic conponents 29 VWhat we claim
I S: 1. An [err] electroconductive resin conposition, havi ng surface
resi stance val ues both at 10 V and 500 V being wi thin a range of
10[err]-10[err] and a ratio of a surfage resi stance value at 10 Vto a

surface r ﬂa&@ecyﬂﬂjeisa.t 500 V being 10[err] or less; and _conprising
-conponenQﬁz a pol yphenyl ene et her and/or an al kenyl aromatic resin;'

a -conponenj (b) anc9peh&ee&obaﬁaaataoeaﬁbasnvab Po@iti&ﬁ or less of an
al kenyl aromatic conpound represented by the follow ng fornula(l) [err]

wher ei N R fsving I Ri3daced Fedlibthneeovaliayi Beth &€ $0Cordnd 560 oWEbéing
hal ogen, Y is hydrogen, halogen, a vinyl group, an
within a zrange of 105-10'2Q and a ratio of a surface
resistance value at 10 V to a surface resistance valﬁe at 560
V being 10¢ or less; and
comprising
;component (a), a polyphenylene ether and/or an alkenyl
. aromatic resin; '
a component (b), a copblymer having an amine value of 170 or

less of an alkenyl aromatic compound represented by the

following formula(l):

wherein R is hydrogen, an alkyl group having 1 to 6 carbon
atoms or halogen, Y is hydrogen, halogen, a vinyl group, an

amino group, a hydroxy group or an gikyl group having 1 t6 6
carbon atoms, énd n is an integer of 0 to 5,

and a N,N-dialkylaminoalkyl (metha)acrylate compound

represented by the following formula(2):



am no group, a hydroxy group or an alkyl group having 1 to 6 carbon atons,
and nis an integer of-0 to 5 and a N, N- di al kyl am noal kyl

(et ha) acryl ate conmpound represented by the follow ng formula(2):

30 [err] wherein R err] is3pgydrogen or a nmethyl group, Rerr] is
an al kylene group having 1 to 6 carbon atons, and Rlerr] and Rl err], which
are sane or different, are hydrogen or an alkyl group having 1 to 6
carbon atons; and a conponent (c 2 to 45 parts by weight per 100 parts
by weight of a total anount of nponent (a) and a conponent(b) of a
carbon bl ack havi ng ?jThPutyltgréphtharate oi | absorption(jgéynunt of 70

m /100 or nore. 9 = ' /R3

- COO —-R,— N\R
4

wherein R: is hydrogen or a methyl grdup, Rz is an alkylene
group having 1 to 6 carbon atoms, and Rz and R«, which are
_same or different, are hydrogen or.an alkyl group having 1 to
6 carbon atoms; and

a component (c), 2 to 45 parts by weight per 100 pa:ts.by
weight of a t6ta1 amount of a component (a) and a component(b)
of a carﬁon black having a dibutylterephtharate oil absorption

amount of 70 ml/100 or more.
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