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sheet suitable for packaging onduct ors, wherepy 'S
caused by falling of e.g. carbon | ack due to abrasiq ALAGER:
e.g. IC 1is substantially reduced, and anlerectroconductlve pH-ast
cont ai ner obtained by form ng such a sheet. DI SCUSSI ON OF BACKGROUND As
packagi ng containers for IC or electronic parts 15 usi nQurCRef.: DK-11l1
I nj ection-nol ded trays, vacuumforned trays, nagazi nes, enbossed carrier
t apes, etc. have been used. TITLE OF TEE INVENTION

CONDUCTIVE COMPOSITE PLASTIC SHEET AND CONTAINER

BACKGROUND OF THE INVENTION

5 FIELD OF THE INVENTION

The present invention relates to an electroconductive
composite plastic sheet suitable for packaging
semiconductors, whereby staining of e.g. IC_caused by
falling of e.g. carbon black due to abrasion in contact

10 with e.g. IC, is substantially reduced, and an
electroconductive plastic container obtained by forming
such a sheet.

DISCUSSION OF BACKGROUND

As packaging containers for IC or electronic parts
15 using IC, injection-molded trays, vacuum-formed trays,
magazines, embossed carrier tapes, etc. have been used.
To prevent breakage of IC, etc. due to static
electricity, these packaging containers have been treated
by e.g. (1) a method of coating an antistatic agent on
20 the surface of the packaging containers, (2) a method of
coating an electroconductive paint, (3) a method of
dispersing an antistatic agent, or (4) a method of
dispersing an electroconductive filler.
Method (1) provides a sufficient antistatic éffect
25 immediately after the coating. However, during the use
for an extended period of time, the antistatic agent

tends to flow out dué to moisture or tends to be lost by

is Sheet Has Been Replaced
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To- prevent breakage of IC, etc. due to static electricity, these packagi ng
contai ners have been treated by e.g. (1) a nethod of coating an antistatic
agent on 20 the surface of the packaging containers, (2) a nethod of
coating an el ectroconductive paint, (3) a method of dispersing an
antistatic agent, or (4) a nmethod of dispersing an el ectroconductive
filler. Method (1) provides a sufficiemt 2mtistatic effect 25 i nmedi ately
after the coating. However, during the use for an extended period of tineg,

the antistati GHRgGTod ehdfededy |DWAHEtAHE det YN in tryihd 0 be | ost
by -2- abrasion, whereby a constant performance can not be obtained.
Further, the spfsiafedesimidttdy, ithetsuxrfiaelresistivity is at a level
of from 1079 to 10120, which is not satisfactory for
packaging IC, where a high level of an antistatic effect
5 1s required.

Method (2) has a drawback that during the
preparation, coating tends to be non-uniform, and the
coated paint is likely to fall off by abrasion, whereby
the antistatic effect will be lost, thus leading to

10 breakage of IC, and the lead of IC tends to be stained.

Method (3) has a demerit in that it is necessary to
incorporate a large amount of an antistatic agent,
whereby ﬁhe physical properties of the resin will
deteriorate, and the surface resistivity will be

15 substantially affected by humidity, whereby a constant
performance can hardly be obtained.

In method (4), the electroconductive filler may, for
example, be fine metal powder, carbon fiber or carbon
black. With.fine metal powder and carbon fiber among

20 them, adequate electroconductivity can be obtained with a
small amount of incorporation, but the moldability will
thereby substantially deteriorate, and it is difficult to
uniformly disperse them. Further, a skin layer composed
solely of the resin component is likely to form on the

25 sﬁrface of a molded product, and it is difficult to
obtain a constant surface resistivity.

Whereas, carbon black can be uniformly dispersed by



of -from109 to [err] which is not satisfactory for packaging IC, where a
high level of an antistatic effect 5 is required. Method (2) has a drawback
that during the preparation, coating tends to be non-uniform and the
coated paint is likely to fall off by abrasion, whereby the antistatic
effect will be lost, thus leading to 10 breakage of IC, and the lead of IC
tends to be stained. Method (3) has a dendrit in that it is necessary to
i ncorporate a |arge anount of an antistatic agent, whereby the physi cal
properties of glepéEsy Nealiddt tieg cthoicadiong ddmistidmee atasi stwhetebyi | |
be 15 substantially affected by humdity, whereby a constant performance
can hardly be ®htordtegnt | suntddedrésl)stinitel cat reasiidudie wbiainet. nay,
for exanple, be fine netal powder, carbon fiber or carbon black. Wth fine
met al powder afwlr ctibonréasen, avanipn black is most commonly employed.
However, carbon black is required to be incorporated in a
5 large amount, whereby the fluidity or the moldability
tends to deteriorate.
As resins for dispersing carbon black therein, a
polyvinyl chloride type resin, a polypropylene type
resin, a polyethylene terephthalate type resin, a
10 polystyrene type resin and an ABS type resin have been
used as resins of general use, and a polyphenylene ether
type resin and a polycarbonate resin have been used as
heat resistant resins for use at a temperature of 100°C
or higher. BAmong these resins, a polystyrene type resin
15 as a resin of general use, and a polyphenylene ether type
resin as a heat resistant resin, are superior to other
resins in that no substantial deterioration in the
fluidity or moldability is observed even when carbon
black is incorporated therein in a large amount, and they
20 are also excellent from the viewpoint of costs. Japanese
Unexamined Patent Publications No. 205145/1982 and No.
18261/1987 propose methods for improving moldability and
mechanical strength of a sheet as well as mechanical
strength of a packaging container obtained by forming
25 such a sheet. However, compositions obtained by adding a

large amount of carbon black to these resins, héve had a

drawback that carbon black is likely to fall off from the



20- them adequate el ectroconductivity can be obtained with a small anount
of jncorporation, but the noldability will thereby substantially
deteriorate, and it is difficult to uniformy disperse them Further, a
skin [ ayer conposed solely of the resin conponent is likely to formon the
25 surface of a nolded product, and it is difficult to obtain a constant
surface resistivity. Whereas, carbon bl ack tan be uniformy di spersed by
-3- properly selecting the kneading conditions, etc., whereby a constant
surface resistsyifaceapfethely h6106d apréductorby habrasbson, carbon bl ack
I's nmost commonly enpl oyed. However, carbon black is required to be
incorporated in a 5 | arge anpur8UMMARY &%/ THRE: INVENAIION or the nol dability

It is an object of the present invention to overcome
such drawbacks and to provide an electroconductive
5 composite plastic sheet, whereby staining of e.g. IC
caused by falling off of e.g. carbon black due to
abrasion at the time of contact with e.g. IC, is
substantially reduced by incorporating an olefin type
resin or a resin obgained by hydrogenation of a
10 styrene/diene block copolymer to an electroconductive
resin composition comprising carbon black and at least
one thermoplastic resin selected from the group
consisting of a polyphenylene ether type resin, a
polystyrene type resin or an ABS type resin, in a sheet
15 comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting of
a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin and having the above-
mentioned electroconductive resin composition laminated
20 on each side of the substrate sheet.
Another object is to provide an electroconductive
plastic container obtained by forming such a sheet.
That is, in a first aspect, the present invention
provides an electroconductive composite plastic sheet
25 comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting of

a polyphenylene ether type resin, a polystyrene type



tends to deteriorate. As resins for dispersing carbon black therein, a
pol yvinyl chloride type resin, a polypropylene type resin, a polyethylene
terephthal ate type resin, a 10 polystyrene type resin and an ABS type
resin have been used as resins of general use, and a pol yphenyl ene et her
type resin and a pol ycarbonate resin have been used as heat resistant
resins for use at a tenperature of 100[err§ C or higher. Anmpong these resins,
a polystyrene type resin 15 as a resin of general use, and a pol yphenyl ene
ether type resiesds andean ABS tiypel reeindand’ Ba¥ipgr lamihateldhem lRYms i n
that no substantial deterioration in the fluidity or noldability is
observed even wlde ofrlhhe bBubskriate sheetqr anceleletreiconidactk ivar gesdnpunt ,
and they 20 are also excellent fromthe viewoint of costs. Japanese
Unexamni ned Pat epmpPgbitioat comprieing0ia)satodrashdoNe. the26wplagt igr opose
met hods for inproving noldability and L
resin selected from the group consisting of a
5 polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, and (C) an
olefin type resin or (Cl) a resin obtained by
hydrogenation of a styrene/diene block copolymer, said
electroconductive resin composition containing from 5 to
10 50 parts by weight of (B) the carbon black per 100 parts
by weight of (A) the thermoplastic resin, and from 1 to
30 parts by weight of (C) the olefin type resin or (Cl)
the resin obtained by hydrogenation of a styrene/diene
block copolymer; per 100 parts by weight of the total
15 amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a
surface resistivity of from 102 to 101°Q.
In a second aspect, the present invention provides an
20 electroconductive composite plastic sheet comprising a
substrate sheet made of at least one thermoplastic resin
selected from the group consisting of a polyphenylene
ether type resin, a polystyrene type resin and an ABS
type resin and having laminated on each side of the
25 substrate sheet, an electroconductive resin composition

comprising (A) at least one thermoplastic resin selected

from the group consisting of a polyphenylene ether type



mechani cal strength of a sheet as well as nechanical strength of a
packagi ng cont ai ner obtained by formng 25 such a sheet. However,
conpositions obtained by adding a | arge amount of carbon bl ack to these
resins, have had a drawback that carbon black is likely to fall off from
t he -4- surface of their nolded products by abrasi on. SUWARY OF THE
INVENTION It is an object of the present $nvention to overcone such
drawbacks and to provide an el ectroconductive 5 conposite plastic sheet,

wher eby st ai niresiof, e polystoatesssl tppd atdsimg arfd af 2B .tygss bhgs i ack due
to abrasion at the tinme of contact with e.g. IC, is substantially reduced
by incor por ati{f) xariwefibliaghe (C) an olefin type resin, and (D) at

least two different block copolymers produced from
styrene and a conjugated diene, said electroconductive
5 resin composition containing from 5 to 50 parts by weight

of (B) the carbon black per 100 parts by weight of (A)
the thermoplastic resin, and from 1 to 30 parts by weight
of (C) the olefin type resin and from 0.2 to 10 parts by
weight, in total, of the at least two different block

10 copolymers produced from styrene and a conjugated diene,
per 100 parts by weight of the total amount of (A) the
thermoplastic resin and (B) the carbon black, and the
sheet having the electroconductive resin composition
laminated on each side thereof having a surface

15 resistivity of from 102 to 1010Q.

In a third aspect, the present invention provides an
electroconductive composite plastic sheet comprising a
substrate sheet made of at least one thermoplastic resin
selected from the group consisting of a polyphenylene

20 ether type resin, a polystyrene type resin and an ABS
type resin and having laminated on each side of the
substrate sheet, an electroconductive resin composition
comprising (A) at least one thermoplastic resin selected
from the group consisting of a polyphenylene ether type

25 resin, a polystyrene type resin and an ABS type resin,
(B) carbon black, (C) an olefin type resin, and (E) a

resin obtained by hydrogenation of a styrene/diene block



resin or a resin obtained by hydrogenation of a 10 styrene/diene block
copolynmer to an el ectroconductive resin conposition conprising carbon bl ack

and at

| east one thernoplastic resin selected fromthe group consisting of

a pol yphenyl ene ether type resin, a polystyrene type resin or an ABS ty

resin,

in a sheet 15 conprising a substrate sheet nade of at |east one

pe

t hernopl astic resin selected fromthe grodlip~consisting of a pol yphenyl ene

et her type resin,

the above- nentopskfinet efid SO LSS M St ThePBIPSIdd o | ami nated 20
each side of the substrate sheet. Another object Iis to provide an

el ect r oconductéapo st iza cion o fhestyahdmd eyl Dypdlorolierislen i sheet . That
in a first aspect, the present invention provides an el ectroconduct
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one

10

15

20

25

50 parts by weight of (B) the carbon black per 100 parts
by weight of (A) the thermoplastic resin, and from 1 to
30 parts by weight of (C) the olefin type resin and from
1 to 30 parts by weight of (E) the resin obtained by
hydrogenation of a styrene/diene block copolymer and/or
the resin obtained by graft copolymerization of styrene
to a polyoclefin, and the sheet having the
electroconductive resin composition laminated on each
side thereof having a surface resistivity of from 102 to
10100,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described in
detail.

In the present invention, for each of the substrate
sheet and the electroconductive resin composition layers,
(A) at least one thermoplastic resin selected from the
group consisting of a polyphenylene ether type resin, a
polystyrene type resin and an ABS resin is used. Here,
the polyphenylene ether type resin is a resin comprising
a polyphenylene ether resin and a polystyrene type resin
as the main components. The content of the polyphenylene
ether resin in 100 parts by weight of the total amount of
the polyphenylene ether resin and the polystyrene type

resin, is preferably from 28 to 86 parts by weight. 1If

a polystyrene type resin and an ABS type resin and having

on

ive

conposite pl aseiectineondict onprésimgeanmdistirat eattecin imyfef mdm &8 teast



t hermopl astic resin selected fromthe group consisting of a pol yphenyl ene
ether type resin, a polystyrene type -5- resin and an ABS type resin and
havi ng | am nated on each side of the substrate sheet, an el ectroconductive
resin conposition conprising (A) at |east one thernoplastic resin selected
fromthe group consisting of a 5 pol yphenyl ene ether type resin, a

pol ystyrene type resin and an ABS type te&&in, (B) carbon black, and (C) an
olefin type resin or (Cl) a resin obtained by hydrogenation of a

Lo ST e Eterage mpegaichal 38 gty g e amanidien |
parts by wei ghiyriimicd1 tdpgdrariglaasttine mRlyphetiyd dneorathdro type
resin tend to be obtained, and if it exceeds 86 parts by
weight, the fluidity tends to be low, whereby molding
5 tends to be difficult. Such a polyphenylene ether resin
may, for example, be a homopolymer or a copolymer
disclosed in U.S. Patent 3,383,435.

The polystyrene type resin to be used in the present
invention is the one composed mainly of a common

10 polystyrene resin, an impact-resistant polystyrene resin,
or a mixture thereof.

The ABS type resin is the one composed mainly of a
copolymer consisting essentially of three components of
acrylonitrile/butadiene/styrene.

15 (B) carbon black to be used in the present invention
may, for example, be furnace black, channel black or
acetylene black and preferably the one having a large
specific surface area and whereby a high level of
electroconductivity can be obtained with a small amount

20 of incorporation to the resin. For example, it may be
S.C.F. (Super Conductive Furnace), E.C.F. (Electric
Conductive Furnace), KETJENBLACK (tradename, manufactured
by LION-AKZO) or acetylene black. The amount of carbon
black to be incorporated is an amount whereby the surface

25 resistivity in a state laminated on the substrate sheet
will be from 102 to 101°Q. The amount of (B) carbon

black is preferably from 5 to 50 parts by weight per 100



30 parts by weight of (C) the olefin type resin or (C) the resin obtained
by .hydrogenati on of a styrene/di ene bl ock copol yner, per 100 parts by

wei ght of the total 15 anount of (A) the thernoplastic resin and (B) the
carbon bl ack, and the sheet having the el ectroconductive resin conposition
1 am nated on each side thereof having a surface resistivity of from102 to
[err] In a second aspect, the present imnemntion provides an 20

el ectroconductive conposite plastic sheet conprising a substrate sheet nade
of at |east opartBebgyopkaghtCofeshn sheethedmbphasthe gestip.codsi sheng of a
pol yphenyl ene ether type resin, a polystyrene type resin and an ABS type
resi n and havamguh&nisafledsobhheach padésobyt weight,sobsadageaskeet, an

el ectroconductive resin conposition conprising (A) at |east one

t her nopl ast i celestnosehductdviityneanebgr obpadordi-sandgtbe sugdrgghenyl ene

et her type . ) L
resistivity will increase. On the other hand, if it

5 exceeds 50 parts by weight, uniform dispersion into the
resin tends to be difficult, the moldability tends to
substantially deteriorate, and the properties such as
mechanical strength tend to deteriorate. Further, if the
surface resistivity exceeds 10290, no adequate antistatic

10 effect can be obtained, and if it is less than 102Q, the
power generating ability tends to be so good that IC will
thereby be destroyed.

(C) the olefin type resin to be used in the present
invention may, for example, be a homopolymer of ethylene

15 or propylene, a copolymer composed mainly of ethylene or
propylene, or é blend product thereof. 1In the present
invention, among these resins, it is preferred to employ
a polyethylene type resin represented by a low density
polyethylene resin, a high density polyethylene resin or

20 a linear low density polyethylene resin, or an
ethylene/a-0lefin copolymer resin.

Further, in a case where (D) at least two different
block copolymers prepared from styrene and a conjugated
diene, or (E) a resin obtained by hydrogenation of a

25 styrene/diene block copolymer and/or a resin obtained by
graft pélymerization of styrene to a polyoclefin, is used

in combination with (C) the olefin type resin, it is



-6- resin, a polystyrene type resin and an ABS type resin, (B) carbon
bl ack, (C) an olefin type resin, and (D) at |least two different block
-copol ynmers produced from styrene and a conjugated diene, said
el ectroconductive 5 resin conposition containing from5 to 50 parts by
Wwei ght of (B) the carbon black per 100 parts by weight of (A) the
t hernopl astic resin, and from1 to 30 ﬁa}QS‘by wei ght of (C) the olefin
type resin and fromO0.2 to 10 parts by weight, in total, of the at |east
two differentphkedbsul@rlgopoefeeraedptodusedaf pohyetiiytereahgpa cesjngated
di ene, per 100 parts by weight of the total anmount of (A) the thernoplastic
resin and (B) theTber ebhyBeaela—ohefihccopedymrayviraginhtoecbecusedofdiucti ve
resin conposition |am nated on each side thereof having a surface
the present invention is a resin prepared by
copolymerizing ethylene with an a-olefin. The a-olefin
5 copolymerized with ethylene may, for example, be
propylene, butene-1, pentene-l or hexene-1l, specifically
"TAFMER P" or "TAFMER A", manufactured by Mitsui
Petrochemical Co., Ltd. The ethylene/a-olefin copolymer
resin is preferably the one having a hardness of at most
10 90 as Durometer A type surface hardness stipulated in JIS
K-7215.
The melt flow index of (C) the olefin type resin to
be used in the present invention is at least 0.1 g/10 min
as measured at 190°C under a load of 2.16 kg (in
15 accordance with JIS K-7210). If it is less than this
numerical value, kneading with the polyphenylene ether
type resin, the polystyrene type resin or the ABS type
resin tends to be difficult, and it will be difficult to
obtain a satisfactory composition. The amount of (C) the
20 olefin type resin is preferably from 1 to 30 parts by
weight, more preferably from 3 to 25 parts by weight, per
100 parts by weight of the total amount of (A) the
thermoplastic resin and (B) the carbon black. If the
amount is less than 1 part by weight, its effects tend to
25 Dbe inadequate, and if it exceeds 30 parts by weight, it

tends to be difficult to uniformly disperse it into the

polyphenylene ether type resin, the polystyrene type



15 resistivity of from102 to [err] In a third aspect, the present

I nvention provides an el ectroconductive conposite plastic sheet conprising
a substrate sheet nmade of at | east one thernoplastic resin selected from
the group consisting of a pol yphenylene 20 ether type resin, a polystyrene
t'ype resin and an ABS type resin and having | am nated on each side of the
substrate sheet, an el ectroconductive resiln tonposition conprising (A at

| east one thernoplastic resin selected fromthe group consisting of a

pol yphenyl ene gédeh é¥pPEhESABS EEyPe PepPDhystyrene type resin and an ABS

type resin, (B) carbon black, (C) an olefin type resin, and (E) a resin

obt ai ned by hydr ogEhat conjafatedt §iene/ foenehbdl stirene/donjugated diene
block copolymer used for the preparation of (Cl) the
resin obtained by hydrogenation of a block copolymer

5 produced from styrene and a conjugated diene to be used

in the present invention, is preferably butadiene or
isoprene. The styrene content in the styrene/conjugated
diene block copolymer is not particularly limited, but is
usually from 10 to 80 wt%, preferably from 10 to 50 wts.

10 The amount of (Cl) the resin obtained by hydrogenation of
a block copolymer produced from styrene and a conjugated
diene is preferably from 1 to 30 parts by weight per 100
parté by weight of the total amount of (A) the
thermoplastic resin and (B) the carbon black. If the

15 amount is less than 1 part by weight, its effects tend to
be inadequate, and if it exceeds 30 parts by weight, it
tends to be difficult to uniformly disperse it in the
polyphenylene ether type resin, the polystyrene type
resin or the ABS type resin.

20 In the present invention, (D) the block copolymer
prepared from styrene and a conjugated diene is the one
wherein the conjugated diene is butadiene or isoprene.
Specifically, it is a block copolymer of styrene and
butadiene, or a block copolymer of styrene and isoprene.

25 Specifically, such a block copolymer may, for example, be
a branched star block copolymer as disclosed in U.S.

Patent 3,281,383 or a linear block copolymer having at



copol ymer and/or a resin obtained by graft copol ynerization of styrene to a
polyolefin, said el ectroconductive resin conposition containing from5 to
-50 parts by weight of (B) the carbon black per 100 parts 5 by weight of

(A) the thernmoplastic resin, and from1l to 30 parts by weight of (C the
olefin type resin and from1l to 30 parts by weight of (E) the resin
obt ai ned by hydrogenation of a styrenetdiéne bl ock copol ynmer and/or the
resin obtained by graft copolynerization of styrene 10 to a polyolefin,

and the sheet 1kagitnghiree 1eekiqCrdueipresehtednbyORNasi (isan -(BuW)Ras2d on
each side thereof having a surface resistivity of from 102 to [err]
DETAI LED DESCRihletle@N @achHiofPREFBREEB2ENMSOCAl bENEE Ebrmed byNewy rtelme ,pr esent
invention will be described in detail. In the present invention, for each
of the substramnd Bu is a block formed by butadiene or isoprene.
Further, when at least two different block copolymers
5 prepared from styrene and a conjugated diene are

incorporated into the electroconductive resin composition

in the present invention, it is preferred that at least

one of them is (Dl) a star block copolymer having a

styrene content of from 50 to 90 wt%, and at least one of

10 other block copolymers is (D2) a star or linear block
copolymer having a styrene content of from 10 to 50 wt%.

In many cases, this branched chain star block copolymer
contains a straight chain block copolymer from the nature
of the process for its production, but it is unnecessary

15 to remove such a straight chain block copolymer, and
their mixture may be employed as it is.

The amount of (D) the at least two different block
copolymers prepared from styrene and a conjugated diene
is preferably from 0.2 to 10 parts by weight, in total,

20 per 100 parts by weight of the total amount of (A) the
thermoplastic resin and (B) the carbon black. If the
amount is less than 0.2 part by weight, its effects tend
to be inadequate, and if it exceeds 10 parts by weight,
it tends to be difficult to disperse it uniformly into

25 the polyphenylene ether type resin, the polystyrene type

resin or the ABS type resin.

In the present invention, as a resin composition



sheet and the el ectroconductive resin conposition |layers, (A) at |east one
thernoplastic resin sel ected fromthe 20 group consisting of a .
pol yphenyl ene ether type resin, a polystyrene type resin and an ABS resin
Is used. Here, the polyphenylene ether type resin is a resin conprising a
pol yphenyl ene ether resin and a pol ystyrene type resin as the main
conponents. The content of the pol yphenylléhe 25 et her resin in 100 parts
by wei ght of the total ampunt of the pol yphenyl ene ether resin and the

pol ystyrene typempessingi pCPreher abéfinr oppesréiBoamRr {15) byhaeighieadé
-8- the content is less than 28 parts by wei ght, no adequate dynam cal

properties as twe @bffpheny!sheclketbepolymers estdpdsdl £100mes ©Pt @he@eghdg and
if it exceeds 86 parts by
a conjugated diene, it is possible to employ an alloy
resin having the block copolymer previously kneaded
5 together with a styrene type resin and the olefin type
resin. As a typical example, the resin composition
disclosed in Japanese Unexamined Patent Publication No.
311009/1993 may be employed.

Component (E) to be used in the present invention is

10 a resin obtained by hydrogenation of a styrene/diene
.block copolymer and/or a resin obtained by graft
polymerization of styrene to a polyolefin. The resin
obtained by hydrogenation of the styrene/diene block
copolymer may be the same as the above-mentioned (Cl)

15 resin obtained by hydrogenation of a block copolymer
prepared from styrene and a conjugated diene. On the
other hand, the polyolefin used for the resin obtained by
graft polymerization of styrene to a polyolefin, is
preferably polyethylene, polypropylene or an

20 ethylene/vinyl acetate copolymer.

The amount of (E) a resin obtained by hydrogenation
of a styrene/diene block copolymer and/or a resin
obtained by graft polymerization of styrene to a
polyolefin, is preferably from 1 to 30 parts by weight,

25 in total, per 100 parts by weight of the total amount of
(A) the thermoplastic resin and (B) the carbon black. If

the amount is less than 1 part by weight, its effects



wei ght, the fluidity tends to be | ow, whereby nolding 5 tends to be

difficult. Such a pol yphenyl ene ether resin may, for exanple, be a

honopol ynmer or a copol yner disclosed in U S. Patent 3,383,435. The

pol ystyrene type resin to be used in the present invention is the one

conposed nmainly of a commobn 10 polystyrene resin, an inpact-resistant

pol ystyrene resin, or a nixture thereofs e ABS type resin is the one

conposed mai nly of a copol yner consisting essentially of three conponents

of acrylonitritetdutedbenthsdedgeate, 18nd if if Bxceedon3dl pakts cbpe used in

the present invention may, for exanple, be furnace black, channel black or

acet yl ene bl acke aglit pr £t etabdy tdebendifficubt atd armefeopely fditspersacktar ea

and whereby a high level of electroconductivity can be obtained with a

smal | anount 20n blie| pebypoenylenetether type wesior thenpPlystyrems be
type resin or the ABS type resin.

5 Further, to the thermoplastic resin for the substrate
sheet and the electroconductive resin composition of the
present invention, it is possible to incorporate various
additives such as a lubricant, a plasticizer, a
processing assistant and a reinforcing agent (a resin

10 modifier), and other resin components, to improve the
flow properties of the composition and the dynamic
properties of the molded product.

In order for the electroconductive resin composition
of the present invention to maintain the adequate

15 moldability, when carbon black is incorporated so that
the surface resistivity of the sheet laminated with the
electroconductive composition would be from 102 to 10100,
the melt flow index (as measured in accordance with JIS
K-7210) is preferably at least 0.1 g/10 min, as measured

20 at 230°C under a load of 10 kg in the case of the
polyphenylene ether type resin, at 200°C under a load of
5 kg in the case of the polystyrene type resin, and at
220°C under a load of 10 kg in the case of the ABS type
resin.

25 To prepare the electroconductive composite plastic

sheet of the present invention, firstly a part or whole

of the starting materials for the above electroconductive



S.-C. F. (Super Conductive Furnace), E.C.F. (Electric Conductive Furnace),
KETJENBLACK (tradenanme, nanufactured by LI ONAKZO or acetyl ene bl ack. The
-amount of carbon black to be incorporated is an anmount whereby the surface
25 resistivity in a state |lam nated on the substrate sheet will be from
102 to [err] The amount of (B) carbon black is preferably from5 to 50
parts by wei ght per 100 -9- parts by Meight of (A) the thernoplastic
resin. If the anount is less than 5 parts by weight, no adequate
el ect roconducteéyin Yesmpodet Db al Heknesdeld t ed Spef beeizedi by i meays ot
I ncrease. On the other hand, if it 5 exceeds 50 parts by weight, uniform
di spersi on i néendéeti@msah metlisds oemploly ffdg cal Banbhey noixieb) |any tends to
extruder, etc., and the obtained electroconductive resin
composition is sheeted together with a thermoplastic
5 resin constituting the substrate sheet by a conventional
method employing e.g. an extruder.
With respect to kheading of the electroconductive
resin composition, starting materials may be kneaded all
at once or may be stepwisely kneaded in such a manner
10 that, for example, the styrene type resin and the carbon
black, and the styrene type resin and the olefin type
resin are separately kneaded, and the kneaded products
are finally put together and kneaded. Further, it is
also possible that separately kneaded and obtained
15 pellets are kneaded together when sheeted by an extruder,
or starting materials other than the olefin type resin
are preliminarily kneaded, and the olefin type resin is
added thereto at the time of sheeting by an extruder.
As a method for laminating the electroconductive
20 resin composition on the substrate sheet, the respective
layers may be firstly formed into sheets or films by an
extruder and then stepwisely laminated by a
thermolaminating method, a dry laminating method or an
extrusion laminating method. Otherwise, a laminated
25 sheet can be obtained all at once by e.g. a multilayer

coextrusion method employing a feed block or a

multimanifold die.



substantially deteriorate, and the properties such as nechanical strength
tend to deteriorate. Further, if the surface resistivity exceeds [err] no
-adequat e antistatic 10 effect can be obtained, and if it is less than [err]
t he power generating ability tends to be so good that 1Cwill thereby be
destroyed. (C) the olefin type resin to be used in the present invention
may, for exanple, be a honopol yner of etk ene 15 or propyl ene, a copol yner
conposed mai nly of ethylene or propylene, or a blend product thereof. In
the present inventtRe, eREDPE thEERNESSI BS, thé sRepteber thd ppPessRtOy a

pol yet hyl ene type resin represented by a | ow density polyethylene resin, a
hi gh density phiyeitiydents résom o0rl 2o a3l o mmy awndv tlemsity pol yet hyl ene
resin, or an ethylene/a-olefin copolyner resin. Further, in a case where
(D at |east tekeckfdéeomiuchblvoekresinl gorpss prbparbayér obs staminateddon
conj ugat ed each side of the substrate sheet. The proportion of the
5 thickness of the conductive resin composition in the
entire thickness is at least 2% on each side, and at most
80% in total of both sides. If the entire thickness is
less than 0.1 mm, the strength of the packaging container
obtained by forming the sheet, tends to be inadequate,
10 and if it exceeds 3.0 mm, forming by pressure forming,
vacuum forming or thermoforming tends to be difficult.
If the electroconductive resin composition layer is
present only on one side of the sheet, or if the
proportion of the thickness of the electroconductive
15 resin composition layers in the entire thickness is less
than 2% on one side, the surface resistivity of the
packaging container obtained by forming such a sheet
tends to be so high that no adeguate antistatic effects
can be obtained, and if the proportion of the thickness
20 in total of both sides exceeds 80%, the properties such
as the mechanical strength of the composite plastic sheet
tend to be poor.
The electroconductive composite plastic sheet of the
present invention is suitable for packaging
25 semiconductors. The electroconductive composite plastic

container obtained by forming the sheet by a conventional

sheet-forming method such as pressure forming, vacuum



diene, or (E) a resin obtained by hydrogenation of a 25 styrene/di ene bl ock
copol ymer and/or a resin obtained by graft polynerization of styrene to a
pol yolefin, is used in conbination with (C) the olefin type resin, it is
- 10 - particularly preferred to use a polyethylene type resin. The
et hyl ene/a-ol efin copolymer resin to be used in the present invention is a
resin prepared by copol ynerizing ethylené7w~th an a-olefin. The a-olefin 5
copol ynerized with ethylene may, for exanple, be propylene, butene-I,
pentene-| or IF¢efigrd orSReHE dFI i nglAIMER R FuAr asTAFMIRtA'indBY@ct ur ed
by Mtsui Petrochemical Co., Ltd. The ethylene/[err]-olefin copolymer
resin is pref gaadidagimye serd donduttor shar Gpess fdfcalll yyotuch a plastic
container may, for example, be a vacuum-formed tray,
magazine or embossed carrier tape for packaging IC, or a
5 vacuum-formed tray for packaging an electronic part or
electronic equipment employing IC.
Now, the present invention will be described in
further detail with reference to Examples. However, it
should be understood that the present invention is by no
10 means restricted by such specific Examples.
EXAMPLES 1 to 25
Using the materials as identified in Tables 1 and 2,
the respective materials were weighed in the
compositional ratios as identified in Tables 3 to 5,
15 uniformly mixed by a high speed mixing machine, then
kneaded by means of a 445 mm vented twin-screw extruder
and pelletized by a strand cut method to obtain an
electroconductive resin composition. Each
electroconductive resin composition was laminated on each
20 side of a substrate sheet substantially in the same
thickness by a feed block method using a ¢65 mm extruder
(L/D=28) or a ¢40 mm extruder (L/D=26) and a T-die having
a width of 500 mm to obtain a sheet having an entire
thickness of 300 gm. The combination of the substrate
25 sheet and the electroconductive resin composition layers,

and the ratio of the substrate sheet in the entire

thickness are shown in Tables 3 to 5.



10 90 as Durometer A type surface hardness stipulated in JIS K-7215. The
nmelt flow index of (C) the olefin type resin to be used in the present
invention is at least 0.1 g/10 nmin as neasured at 190[err] C under a |oad of
2.16 kg (in 15 accordance with JIS K-7210). If it is less than this
nunerical value, kneading wth the pol yphenyl ene ether type resin, the
pol ystyrene type resin or the ABS type'Tééin‘tend; to be difficult, and it
will be difficult to obtain a satisfactory conposition. The anount of (C)

the 20 olefin typeureisen, i sherebeihed compodite SHedaryss byaygight, nore
preferably from3 to 25 parts by weight, per 100 parts by weight of the
total amount ofoxmgdtte etaimmE adduum-eomehd (B) 4 aardmboddedk. | f
the amount is less than 1 part by weight, its effects tend to 25 be
i nadequat e, arRRI¥iex tBpediyr IRGWINDYIGOHOEP X4 temds 20 nme/64 ffi cul t
to wﬂforn1y<¥f§Frseit into the
5 The evaluation results are shown in Tables 7 to 10.
In each Examples, the results were excellent without
falling of carbon black.
COMPARATIVE EXAMPLES 1 to 6
In the same manner as in Examples, using the
10 materials as identified in Tables 1 and 2, the respective
materials were weighed in the compositional ratios as
identified in Table 6, uniformly mixed by a high speed
mixing machine, then kneaded by means of a $45 mm vented
twin-screw extruder and pelletized by a strand cut method
15 to obtain an electroconductive resin composition. 1In the
same manner as in Examples, a sheet having an entire
thickness of 300 um was prepared. The combination of the
substrate sheet and the electroconductive resin
composition layers, and the ratio of the substrate sheet
20 in the entire thickness are shown in Table 6.

Further, the obtained sheet was vacuum formed to
obtain the same vacuum-formed tray and the embossed
carrier tape for packaging IC as in the Examples. The
evaluation results are shown in Table 11.

25 The respective evaluations were carried out by the

following methods.

(1) Surface resistivity



pol yphenyl ene ether type resin, the polystyrene type resin or the ABS
type resin. The conjugated diene for the styrene/conjugated di ene bl ock
-copol yner used for the preparation of (C) the resin obtained by

hydr ogenati on of a bl ock copolyner 5 produced fromstyrene and a
conjugated diene to be used in the present invention, is preferably

but adi ene or isoprene. The styrene conteAP rn the styrene/conjugated diene
bl ock copolynmer is not particularly limted, but is usually from10 to 80

w % preferably fryink 4 RFIQ@sdLe st fabee rymiwti vift W @Gletdhe resin
obt ai ned by hydrogenation of a bl ock copol yner produced fromstyrene and a

conj ugat ed di gmanusaetaefiredalblyy Miteublishd P tpachemiyaldeiCght, fidd.)Q0 theer t s
by wei ght of the total amount of (A) the
electrode distance was set to be 10 mm, and with respect
to the sheet sample, the resistivity was measured at
5 optional ten points on the surface thereof, and with
respect to the vacuum-formed tray and the embossed
carrier tape, the resistivity was measured at 10 points
at the center of the inner bottom surface of the pocket
portion thereof, whereupon the respective logarithmic
10 mean values were taken as the surface resistivity.
(2) Strength at break and tensile modulus

In accordance with JIS K-7113, with respect to the
sheet sample, a No. 2 test specimen was measured at a
tensile speed of 10 mm/min.

15 (3) Presence or absence of falling of carbon black

With respect to the sheet sample, IC of QFP 14 mm X
20 mm/64 pin was pressed against the surface under a load
of 100 g, and it was reciprocated 100 times_at a stroke
of 15 mm, whereupon the lead portion of IC was inspected

20 by a microscope.

With respect to the vacuum-formed tray and the
embossed carrier tape, the same IC was mounted in the
pocket portion and vibrated at a speed of 400
reciprocations per minute with a stroke of 30 mm in a

25 Pplane direction for 200,000 times, whereupon the lead

portion of IC was inspected by a microscope. The

evaluation was made based on whether or not black



t héernopl astic resin and (B) the carbon black. If the 15 amount is |ess
than 1 part by weight, its effects tend to be inadequate, and if it exceeds
30 parts by weight, it tends to be difficult to uniformy disperse it in

t he pol yphenyl ene ether type resin, the polystyrene type resin or the ABS
type resin. 20 In the present invention, (D) the bl ock copol yner
prepared from styrene and a conjugated di2he-is the one wherein the
conjugated diene is butadiene or isoprene. Specifically, it is a block
copol ymer of sdgpesttihon bfit 64iBOR, bDaclke &F Otke COPRL VORI t0é Bbygene and

i soprene. 25 Specifically, such a block copolynmer may, for exanple, be a
branched st ar pdotkonopas yoesersedi scl osed in U. S. Patent 3,281,383 or a

| i near bl ock coEonner havi ng at
(4) MFI

With respect to the electroconductive resin
5 compositions of the respective Examples and Comparative

Examples, MFI was measured in accordance with JIS 7210.
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i nventi on,

(SI)-(Bu)-(S2) wherein
and Bu is a block fornmed by

t he present

in

| east two different block
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4

ti

as represented by e.qg.
when at

Furt her,

| sopr ene.

he el ectroconductive resin conposi

| east three bl ocks,
each of S1 and S2 is a block forned by styrene,

but adi ene or

12 -
into t

copolynmers 5 prepared fromstyrene and a conjugated di ene are incorporated
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a-conjugated diene, it is possible to enploy an alloy resin having the

bl ack copol yner previously kneaded 5 together with a styrene type resin
-and the olefin type resin. As a typical exanple, the resin conposition

di scl osed in Japanese Unexam ned Patent Publication No. 311009/1993 may be
enpl oyed. Conponent (E) to be used in the present invention is 10 a resin
obt ai ned by hydrogenatlon of a styrene/dlene bl ock copol ynmer and/or a resin

obt ai ned by ner-t-ora—polyolefin. The resin
obt ai ned by [hydr di ck jcoppl ymer may be the
sanme as the jJabové J ed by hydrogenation of a
bl ock copol H—2 ene. On the other
hand, the p P JQ;#' p raff pol ynerization of
styrene to g pol yokefyn, jirs pveferably ppkyet hyl ene, polypropylene or an
o
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20 ethylene/vinyl acetate copolynmer. The amount of (E) a resin obtained by
hydr ogenation of a styrene/di ene bl ock copol yner and/or a resin obtained by
-graft polynerization of styrene to a polyolefin, is preferably from1 to 30
parts by weight, 25 in total, per 100 parts by weight of the total anount
of (A) the thernoplastic resin and (B) t?g carbon black. If the anmount is

| ess than 1 part by weight, its effects - 14 - tend to be inadequate,
and if it exceeds 30 parts by weight, it tends to be difficult to uniformy
disperse it fin the oﬁyp1enilere dt hey type re in, tﬂe pol ystyrene type
resin or thd ABS|typel repin] 5 Fur f 1,840 tlhe |t hermopl astic resin
for the subdtrat ¢
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sheet and the el ectroconductive resin conposition of the present invention,
it Ls possible to incorporate various additives such as a lubricant, a

pl asticizer, a processing assistant and a reinforcing agent (a resin 10
nmodi fier), and other resin conponents, to inprove the flow properties of
the conposition and the dynam c propertLeé of the nol ded product. In order
for the el ectroconductive resin conpositi R o6f the present invention to

mai ntain the adequate 15 noldability, when carbon black is incorporated so
that the surface resistivity of the sheet lamnated with the

el ectroconducti ve conposition would be from 102 to [err] the nelt flow

I ndex (as neasured in accordance with JIS K-7210) is preferably at |east
0.1 g/10 mn, as neasured 20 at 230[err]C under a |load of 10 kg in the
case of the pol yphenyl ene ether type resin, at 200[err]C under a load of 5
kg in the case of the polystyrene type resin, and at
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220[err] C under a load of 10 kg in the case of the ABS type resin. 25

To prepare the el ectroconductive conposite plastic sheet of the present
invention, firstly a part or whole of the starting materials for the above
el ect roconducti ve resin conposition is kneaded and pelletized by nmeans
of conventional nethods enploying a Ban9u5§ m xer, an extruder, etc., and

t he obtai ned el ectroconductive resin conp0Sition is sheeted together with a
thernoplastic 5 resin constituting the substrate sheet by a conventi onal

met hod enpl oying e.g. an extruder. Wth respect to kneading of the

el ectroconductive resin conposition, starting nmaterials nmay be kneaded al

at once or may be stepw sely kneaded in such a manner
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10" that, for exanple, the styrene type resin and the carbon bl ack, and the
styrene type resin and the olefin type resin are separately kneaded, and
the kneaded products are finally put together and kneaded. Further, it is
al so possible that separately kneaded and obtained 15 pellets are kneaded
t oget her when sheeted by an extruder, o[_zﬁgrting materials other than the
olefin type resin are prelimnarily kneadé€d, "and the olefin type resin is
added thereto at the tine of sheeting by an extruder. As a nethod for

| am nating the el ectroconductive 20 resin conposition on the substrate
sheet, the respective layers may be firstly forned into sheets or filns by
an extruder and then stepwi sely |am nated by a thernolam nating nethod, a
dry lam nating nmethod or an extrusion |amnating nmethod. O herw se, a

| am nated 25 sheet can be obtained all at once by e.g. a multilayer

coextrusi on net hod enploying a feed block or a
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mui ti mani fol d die. - 16 - The entire thickness of the sheet of the
present inventionis fromO0.1 to 3.0 nm and the el ectroconductive resin
tonposition layer is |am nated on each side of the substrate sheet. The
proportion of the 5 thickness of the conductive resin conposition in the
entire thickness is at |east 2%on each _si,de, and at nost 80%in total of
both sides. If the entire thickness is IeSs than 0.1 mm the strength of
t he packagi ng contai ner obtained by form ng the sheet, tends to be

i nadequate, 10 and if it exceeds 3.0 mm form ng by pressure form ng,
vacuum formng or thernoformng tends to be difficult. If the

el ectroconductive resin conposition layer is
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present only on one side of the sheet, or if the proportion of the

t hi ekness of the el ectroconductive 15 resin conposition |layers in the
entire thickness is |less than 2% on one side, the surface resistivity of
t.he packagi ng contai ner obtained by form ng such a sheet tends to be so
high that no adequate antistatic effects gqn_be obtained, and if the
proportion of the thickness 20 in total of both sides exceeds 80% the
properties such as the nechanical strength of the conposite plastic sheet
tend to be poor. The el ectroconductive conposite plastic sheet of the
present invention is suitable for packaging 25 sem conductors. The

el ectroconducti ve conposite plastic container obtained by form ng the sheet
by a conventional sheet-form ng nmethod such as pressure formng, vacuum
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--17 - formng or thernoformng, is useful as a container for packagi ng

sem conductors. Specifically, such a plastic container may, for exanple, be
-a vacuumforned tray, nmgazi ne or enbossed carrier tape for packaging |IC,

or a5 vacuumformed tray for packaging an electronic part or electronic
equi prent enploying IC. Now, the presegt3bnyention wi |l be described in
further detail with reference to Exanpl esS” However, it should be understood
that the present invention is by no 10 nmeans restricted by such specific
Exanpl es. EXAMPLES 1 to 25 Using the materials as identified in Tables 1
and 2, the respective materials were weighed in the conpositional ratios as
identified in Tables 3 to 5, 15 wuniformy mxed by a high speed m xi ng
machi ne, then
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kneaded by neans of a [err]45 mmvented tw n-screw extruder and pelletized
by a strand cut nethod to obtain an el ectroconductive resin conposition.
Each el ectroconductive resin conposition was | am nated on each 20 side of
a substrate sheet substantially in the sane thickness by a feed bl ock

met hod using a [err] 65 nm extruder (L/EF?%) or a [err]40 nmm extruder
(L/D=26) and a T-die having a wdth of 50 to obtain a sheet having an
entire thickness of 300 [err]m The conbi nation of the substrate 25 sheet
and the el ectroconductive resin conposition layers, and the ratio of the
substrate sheet in the entire thickness are showmn in Tables 3 to 5. - 18
- Further, the obtained conposite sheet was vacuum
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formed to obtain a vacuumforned tray and an enbossed carrier tape for
packaging I1C of QFP 14 mm x 20 nm 64 pin. 5 The eval uation results
-are shown in Tables 7 to 10. In each Exanples, the results were excell ent

wi thout falling of carbon bl ack. COVPARATI VE EXAMPLES 1 to 6 In the sane
manner as in Exanples, using the 10 nage%%aLs as identified in Tables 1
and 2, the respective nmaterials were weighed in the conpositional ratios as
identified in Table 6, uniformy m xed by a high speed m xi ng machi ne, then
kneaded by neans of a [err]45 mmvented tw n-screw extruder and pelletized
by a strand cut nethod 15 to obtain an el ectroconductive resin
conposition. In the sane manner as in Exanples, a sheet having an entire

t hi ckness of 300 [err]mwas prepared. The conbination of the substrate
sheet and the el ectroconductive resin
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conposition |ayers, and the ratio of the substrate sheet 20 in the entire
t hickness are shown in Table 6. Further, the obtained sheet was vacuum
-formed to obtain the same vacuumforned tray and the enbossed carrier tape
for packaging I1C as in the Exanples. The evaluation results are shown in
Table 11. 25 The respective eval uatjpns were carried out by the
follow ng nmethods. (1) Surface resistivity - 19 - Using a Rol estar
surface resistivity nmeter (manufactured by M tsubishi Petrochem cal Co.,
Ltd.), the electrode distance was set to be 10 mm and with respect to the
sheet sanple, the resistivity was neasured at
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5 -optional ten points on the surface thereof, and with respect to the
vacuum formed tray and the enbossed carrier tape, the resistivity was
‘measured at 10 points at the center of the inner bottom surface of the
pocket portion thereof, whereupon the respective logarithmc 10 nean
values were taken as the surface resistiwgy. (2) Strength at break and
tensil e nodulus In accordance with JIS K-7113, with respect to the sheet
sanple, a No. 2 test specinmen was neasured at a tensile speed of 10 mi mn.
15 (3) Presence or absence of falling of carbon black Wth respect to the
sheet sanple, I1C of QFP 14 nmx 20 mm 64 pin was pressed agai nst the
surface under a load of 100 g, and it was reciprocated 100 tines at a
stroke of 15 mm whereupon the | ead portion of IC was inspected 20 by a

m croscope. Wth respect to the vacuumforned tray and the
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enbossed carrier tape, the same IC was nmounted in the pocket portion and

vi brated at a speed of 400 reciprocations per mnute with a stroke of 30 mm
ina 25 plane direction for 200,000 tinmes, whereupon the | ead portion of

| C was inspected by a microscope. The eval uation was nade based on whet her
or not bl ack - 20 - deposition of car black or the like on the | ead
portion was observed. (4) MFI Wth respect to the el ectroconductive resin 5
conpositions of the respective Exanples and Conparative Exanples, M-I was
measured in accordance with JI'S 7210.
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[err]

23 -

[err]
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[err]

25 - [err] - - 26 - [err] - 27 - [err]

10

15

- 37 -

As described in the foregoing, by incorporating an
olefin type resin to an electroconductive resin
composition comprising carbon black and at least one
thermoplastic resin selected from the group consisting of
a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin, in a sheet comprising a
substrate sheet made of at least one thermoplastic resin
selected from the group consisting of a polyphenylene
ether type resin, a polystyrene type resin and an ABS
resin and having laminated on each side of the substrate
sheet, the above conductive resin composition, it is
possible to obtain an electroconductive composite plastic
sheet whereby staining of e.g. IC causgd.by falling off
of carbén black dué to abrasion at the éime of contact
with e.g. IC, is remarkably reduced, and an
electroconductive plastic container formed from such a

sheet.
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- 29 - ferr] - 30 - [err]
A g

WHAT IS CLAIMED IS:

1. An electroconductive composite plastic sheet
comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting of
a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic
resin selected from the group consisting of a
polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, and (C) an
olefin type resin or (Cl) a resin obtained by
hydrogenation of a styrene/diene block copolymer, said
electroconductive resin composition containing from 5 to
50 parts by weight of (B) the carbon black per 100 parts
by weight of (A) the thermoplastic resin, and from 1 to
30 parts by weight of (C) the olefin type resin or (Cl)
the resin obtained by hydrogenation of a styrene/diene
block copolymer, per 100 parts by weight of the total
amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a
surface resistivity of from 10%? to 1010Q.

2. An electroconductive composite plastic sheet
comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting of

a polyphenylene ether type resin, a polystyrene type

This Sheet Has Been Replaced
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resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic
resin selected from the group consisting of a
polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, (C) an olefin
type resin, and (D) at least two different block
copolymers produced from styrene and a conjugated diene,
said electroconductive resin composition containing from
5 to 50 parts by weight of (B) the carbon black per 100
parts by weight of (A) the thermoplastic resin, and from
1 to 30 parts by weight of (C) the olefin type resin and
from 0.2 to 10 parts by weight, in total, of the at least
two different block copolymers produced from styrene and
a conjugated diene, per 100 parts by weight of the total
amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a
surface resistivity of from 102 to 1010q,

3. An electroconductive composite plastic sheet
comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting §f
a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic

resin selected from the group consisting of a

eet Has Been Replaced
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- 36 - [ERR] - 37 - As described in the foregoing, hy

I ncorporating an olefin type resin to an el ectroconductive resin

r

10

15

20

25

conposition conprising carbon black and at | east one ”I"'“"""II"”“"I“I"
* c L M s L]

- 40 -

polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, (C) an olefin
type resin, and (E) a resin obtained by hydrogenation of
a styrene/diene block copolymer and/or a resin obtained
by graft copolymerization of styrene to a polyolefin,
said electroconductive resin composition containing from
5 to 50 parts by weight of (B) the carbon black per 100
parts by weight of (A) the thermoplastic resin, and from
1 to 30 parts by weight of (C) the olefin type resin and
from 1 to 30 parts by weight of (E) the resin obtained by
hydrogenation of a styrene/diene block copolymer and/or
the resin obtained by graft copolymerization of styrene
to a polyolefin, and the sheet having the
electroconductive resin composition laminated on each
side thereof having a surface resistivity of from 102 to
10100,

4. The electroconductive composite plastic sheet
according to Claim 1, wherein (C) the olefin type resin
is a polyethylene type .resin.

5. The eléctroconductive composite ‘plastic sheet
according to Claim 1, wherein (C) the olefin type resin
is an ethylene/a-olefin copolymer resin.

6. The electroconductive composite plastic sheet
according to Claim 2, wherein (C) the olefin type resin
is a polyethylene type resin.

7. The electroconductive composite plastic sheet

according to Claim 3, wherein (C) the olefin type resin

i
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thernopl astic resin selected fromthe group consisting of 5 a
pol yphenyl ene ether type resin, a polystyrene type resin and an ABS

‘resin, in a sheet conprising a substrate sheet nade of at jl ULIIGH ul
thernnplastlc resin sel ected fromthe group consisting of

ether type resin, a polystyrene type resin and an ABS 10 resin an haV|ng
| am nat ed on each side of the substrat® $4hest, the above conductive resin
conposition, it is possible to obtain an el ect roconduct i ve conposite

pl astic sheet jwhar ey yeitaiyilieng @lype. geslin.caused by falling off of carbon
bl ack due to abrasion at the tinme of contact 15 with e.g. IC 1is
remar kabl y r e@ucedheamd egrt relceriduatdve ctampe sl tas tpla stdmt ahresrt f ormed from
such a sheet.
according to Claim 2, wherein among (D) the at least two
different block copolymers produced from styrene and a
5 conjugated diene, at least one is (Dl) a star block
polymer having a styrene content of from 50 to 90 wts,
and at least another one is (D2) a star or linear block
polymer having a styrene content of from 10 to 50 wts.
9. An electroconductive plastic container obtained by
10 forming the electroconductive composite plastic sheet as
defined in Claim 1 by e.g. pressure forming, vacuum
forming or thermoforming.
10. An electroconductive plastic container obtained by
forming the electroconductive composite plastic sheet as
15 defined in Claim 2 by e.g. pressure forming, vacuum
forming or thermoforming.
11. An electroconductive plastic container obtained by
forming the electroconductive composite plastic sheet as
defined in Claim 3 by e.g. pressure forming, vacuum
20 forming or thermoforming.
12. The electroconductive plastic container according to
Claim 9, which is intended for IC packaging.
13. The electroconductive plastic container according to
Claim 10, which is intended for IC packaging.

25 1l4. The electroconductive plastic container according to

Claim 11, which is intended for IC packaging.
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-38 - WHAT IS CLALMED +S:-1.- ~An el ectroconductive conposite plastic sheet
conprising a substrate sheet na e of at |east one thernoplastic resin
sel ected from t'hﬁssyeaoﬂ \ E ng of a polyphenylene ether type regin, a

pol ystyrene tYDe BS type resin and havi a-pach
side of the subs nﬂ.‘%gﬂéﬁ%ﬁﬁéjgﬁ
as

electroconductlve res
conprising (A at one thernnplasfl 2r@sin selechg_ijiunJJma p
consi sting of a polyphenyl ene ether type resin, a polystyrene type resin
and an ABS type resin, (B) capnbsTRACECGF THH DILSCROSORBfin type resin of
which nelt flowindex is at least 0.1 /10 mn as neasured at 190[ ERR] C
under a | oad of ZA&Bdm;dﬁrannnﬂubhine\Mdmpqﬂﬂ£d4plaﬂlhn'qh33t21resin
obt ai ned by hydrogenation of a styrene/diene block copolyme sai d

el ect roconducttiomprieding eospbsitriase chees made tlomtsleast one

thermoplastic resin selected from the group consisting of
5 a polyphenylene ether type resin, a polystyrene type

resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic
resin selected from the group consisting of a

10 polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, and (C) an
olefin type resin or (Cl) a resin obtained by
hydrogenation of a styrene/diene block copolymer, said
electroconductive resin composition containing from 5 to

15 50 parts by weight of (B) the carbon black per 100 parts
by weight of (A) the thermoplastic resin, and from 1 to
30 parts by weight of (C) the olefin type resin or (Cl)
the resin obtained by hydrogenation of a styrene/diene
block copolymer, per 100 parts by weight of the total

20 amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a

surface resistivity of from 102 to 1010Q.
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CONDUCTIVE COMPOSITE PLASTIC SHEET AND CONTAINER

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

'The present invention relates to an electrbconductive
composite plastid shéet'suitable for packaging
semiconductbrs, whereby staining of e.g. IC caused by
falling of e.g. carbon black due to abrasion in contact
with e.g. IC, is substantlally reduced, and an
electroconductive plastlc container obtained by formlng
such a sheet. | |
DISCUSSION.OF BACKGROUND

As packaging dontainers for IC or'electronic parts
using IC, injection-molded trays, vacuum-formed trays,
magazines, embossed carrier tapes, etct have been used.
To prevent breakage of IC, etc. due to static
electricity, these packaging containers have been treated
by e.g. (1) a method of coating an antistatic agent on
the surface of the packaging containers, (2) a method of
coating an electroéonductive paint, (3) a method of
dispersing an antistatic égent, or (4) a method of
dispersing an electroconductive £iller.

Method (I) provides a sufficient antistatic effect
immediately after the coating. However, during the use
for an extended period'of'time, the antistatic agent

tends to flow out due to moisture or tends to be lost by
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conposi-tion | am nated on each side thereof having a surface resistivity of
from 102 to [ERR] 3. An el ectroconductive conposite plastic sheet
conprising a substrate sheet made of at |east one thernoplastic resin
selected fromthe group consisting of a polyphenylene ether type resin, a.
pol ystyrene type resin and an ABS type resin and having | am nated on each
side of the substrate sheet, an el ectroconductive resin conposition
conprising (A) at |east one thernoplastic resin selected fromthe group
consisting of a -40- polyphenyl ene ether type regi Fystyr type
resin and an ABS type resin, (B) carbon black, (O an@f*ggml\ﬁyﬁéffﬁe in, -
and (E) a resin obtained by hydrogenation of

10 MAY 199¢

CONDUCTIVE COMPCSITE PLASTIC SHEET AND CONTAINER

- ABSTRACT OF THE DISCLOSURE

_Ah electroconductive composite plastic sheet
comprising'g substraée gheet and héving laminated on each
side of the aubatrate_shéet, an electroconductive resin

5 composition compriaing (A) a the:maplastic resin, (B)
carbon black, and (C) an olefin type resin or.(CI)'a
resin obtained by hydrogenatlon of a sty:ene/diene block
copolymer, said electroconductive resin composition

containing from 5 to 50 parts by wexght of (B) per 100
10 Dparts by weight of'(A), and from 1 to 30 parts by weight
of (C) or (C1) per 100 parts by weight of the total
amount of (A) and (B), and the sheet having the
electroconductive résin composition laminated on each.
side thereof havinq-a surfacé_resistivity of from 102 to

15 10100, The sheet is useful for packaging semiconductors.



a'étyrene/dlene bl ock copolyner and/or a resin obtained by graft

copol yneri zation of styp %] polyo]eflmbsmeggkﬁ 3?tngcgrgcgﬁyﬁgan@HELT[

conposi tion contai ni ng parts b ber--b
per 100 parts by wei ght of (A the her nopl astic resin, and fir @ﬁ%;ﬁﬁ

parts b he olefln type ¥8esin and fron11 t o {3C t -

vei ght mmmm“u“mmlobt ai ned by hydrogenation of a styrlere/ di ene_bl ock

copol yner ahd/'or " hé résin obtawﬁﬂ%lfg raftmEgP Ry yeri zatijon of styrene to

a polyolefin, and the sheet hav rng-rhe—g;ecrrucunductlve I esl.A—conposi-ti-on

ani nated on) eachside deeolalitiivad nbdsiace f1eHald Wride of from 102 to
c

[err]. 4. Th% el eCt roconducti1 ve conposité plast sheet according to C aim

L, wherein (§%9§Q§s?n§08| %8¢ rhga! Bhedt2mBaky BENYkCARALPOHESI N. 5. The

el ect rocondu €°CO £e plrasti c sheet
thermoplastic resin selected from the group consisting of

a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic
resin selected from the group consisting of a
polyphenylene ether type resin, a polystyrene type resin

and an ABS type resin, (B) carbon black, and (C) an

olefin type resin of which melt flow index is at least
0.1 g/10 min as measured at 190°C under a load of 2.16 kg

in accordance with JIS K-7210 or (Cl) a resin obtained by

hydrogenation of a styrene/diene block copolymer, said
electroconductive resin composition containing from 5 to
50 parts by weight of (B) the carbon black per 100 parts
by weight of (A) the thermoplastic resin, and from 1 to
30 parts by weight of (C) the olefin type resin or (Cl)
the resin obtained by hydrogenation of a styrene/diene
block copolymer, per 100 parts by weight of the total
amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a
surface resistivity of from 10% to 1010Q.

2. An electroconductive composite plastic sheet
comprising a sﬁbstrate sheet made of at least one
thermoplastic resin selected from the group consisting of

a polyphenylene ether type resin, a polystyrene type



e zd: .to daim1, wherein (C) the olefin type resimn -
atcording. to d ai (O C{;k@e&gw&wﬁg]‘

et hyl ene/ a-ol efin copol yner resin. 6. The el ectrocondy

S R R

according to Cairfi3: whergim (C) the olefin type resijn

-41 - 1s a

pol yet hyl ene type resin. 8. The el ectrocdhducti ve conjosite-prastitsh

according to Claim?2, wherein anong (D) the at |east tlwo different bl ock

S a

heet

eet

copol yners preddeadahBORhShBECR9pandedih aﬁanh59§hsd%s'fﬂstegt?geggbaf

(D1) a star block polynmer having a styrene content~o

roms>s

ne is
%

side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic
resin selected from the group consisting of a
polyphenylene ether type resin, a polystyrene type resin
and an ABS type resin, (B) carbon black, (C) an olefin
type resin, and (D) at least two different block
copolymers produced from styrene and a conjugated diene,
said electroconductive resin composition containing from
5 to 50 parts by weight of (B) the carbon black per 100
parts by weight of (A) the thermoplastic resin, and from
1 to 30 parts by weight of (C) the olefin type resin and
from 0.2 to 10 parts by weight, in total, of the at least
two different block copolymers produced from styrene and
a conjugated diene, per 100 parts by weight of the total
amount of (A) the thermoplastic resin and (B) the carbon
black, and the sheet having the electroconductive resin
composition laminated on each side thereof having a
surface resistivity of from 102 to 1010Q.

3. BAn electroconductive composite plastic sheet
comprising a substrate sheet made of at least one
thermoplastic resin selected from the group consisting 6f
a polyphenylene ether type resin, a polystyrene type
resin and an ABS type resin and having laminated on each
side of the substrate sheet, an electroconductive resin
composition comprising (A) at least one thermoplastic

resin selected from the group consisting of a



ahd at 1east another one is (DQ) a star or linear blo havi ng a

styrene content ﬁ “E W% 9. An el ectroco dﬂﬂﬂ%ﬂ@MENﬁ%ﬂ#
cont ai ner obtal ﬂ | ““ “ ng the el ectroconduct{v

sheet as defined+ ncCl aiml by ”e.g. pressure form ng, fprn1n

t hermof orming. 10. An el ectroconductive plastic cont rggﬂ%hFﬁQEJb
forming the el ectroconductive conposi te4fl astic sheet ef i ned
Claim2 by e.g. pressure form ng, vacuum form ng or tther nmof orm ng.
el ect roconducio Mephdmplefe e nefpe e itgd DpJ1egH in._.J
el ectroconductive conposite plastic sheet as defined in Claim3 by e.qg.
pressure forramy,awa&ABSINYSe fegif N BY ddrdyomnbaask)g. (Ch2.anfhlefin

el ectroconductive plastic container according to Claim$9, which is intended
for 1 C packagiype d&simhearel (@Y Grareduiot iobs gilnest iby drydraigesya tdeaoradt ng to

a styrene/diene block copolymer and/or a resin obtained

by graft copolymerization of styrene to a polyolefin,
said electroconductive resin composition containing from
5 to 50 parts by weight of (B) the carbon black per 100
parts by weight of (A) the thermoplastic resin, and from
1 to 30 parts by weight of (C) the olefin type resin and
from 1 to 30 parts by weight of (E) the resin obtained by
hydrogenation of a styrene/diene block copolymer and/or
the resin obtained by graft copolymerization of styrene
to a polyclefin, and the sheet having the
electroconductive resin composition laminated on each
side thereof having a surface resistivity of from 102 to
10100,

4. The electroconductive composite plastic sheet
according to Claim 1, wherein (C) the olefin type resin
is a polyethylene type resin.

5. The electroconductive composite plastic sheet
according to Claim 1, wherein (C) the olefin type resin
is an ethylene/e-olefin copolymer resin.

6. The electroconductive composite plastic sheet
according to Claim 2, wherein (C) the olefin type resin
is a polyethylene type resin.

7. The electroconductive composite plastic sheet

according to Claim 3, wherein (C) the olefin type resin



». W
Ctai m"10, whi¢h is intended for |C packaging. 25 14. The el ectroconductive

plastic container | to Claim 11, which is
packani v ({0 AT
H *
_ ’ - 41 -

is a polyethylene type resin.

8. The electroconductive composite plastic sheet
according to Claim 2, wherein among (D) the at least two
different block copolymers produced from styrene and a
5 conjugated diene, at least one is (Dl) a star block

polymer having a styrene content of from 50 to 90 wts,
and at least another one is (D2) a star or linear block
polymer having a styrene content of from 10 to 50 wts.
9. BAn electroconductive plastic container obtained by

10 forming the electroconductive composite plastic sheet as
defined in Claim 1 by e.g. pressure forming, vacuum
forming or thermoforming.
10. An electroconductive plastic container obtained by
forming the electroconductive composite plastic sheet as

15 defined in Claim 2 by e.g. pressure forming, vacuum
forming or thermoforming.
1l. An electroconductive plastic container obtained by
forming the electroconductive composite plastic sheet as
defined in Claim 3 by e.g. pressure forming, vacuum

20 forming or thermoforming.
12. The electroconductive plastic container according to
Claim 9, which is intended for IC packaging.
13. The electroconductive plastic container according to
Claim 10, which is intended for IC packaging.

25 1l4. The electroconductive plastic container according to

Claim 11, which is intended for IC packaging.



