
1 5 JUN 2005 DESCRIPTION SEMICONDUCTIVE RESIN COMPOSITION AND FORMED
ARTICLE TECHNICAL FIELD OF THE INVENTION This invention relates to a liquid
crystalline  polymer composition containing graphite, a fibrous conductive
filler and a fibrous non-conductive filler, and more  particularly, it
relates to a semiconductive liquid  crystalline polymer composition which
is suitably used for  forming electronic parts in which an antistatic
property is  required. BACKGROUND ART: Liquid crystalline polymers capable
of forming an  anisotropic molten phase have been known as materials which
have excellent dimensional accuracy, vibration-damping  property, and
fluidity, and hardly cause flash during molding.  Conventionally, taking
these advantages, glass fiber- reinforced liquid crystalline polymer
compositions have been  frequently used as materials for electronic parts.
However,  in recent years, a problem arises in that such electronic  parts
are electrostatically charged due to contact or sliding  during assembling
operations, thereby causing electrostatic  damage. To prevent such
electrostatic damage, an attempt is  made at imparting an antistatic
property to a molded article  in itself by blending a conductive filler
with a plastic 1 1 5 JUN 2005 



material of the molded article. For example, in JP-A-62-131067, an attempt
at  improving conductivity has been made by blending conductive  carbon
black with a liquid crystalline polymer. According to  such a method,
conductivity is improved but volume resistivity is reduced to 1 x 101 ncm
or less, and as a  result, a resultant molded article has electrical
conductivity in itself while having an antistatic effect so  that it is not
possible to use such a molded article in a  part where insulation should be
provided. In such a case  where conductive carbon black is used, it is
difficult to  control volume resistivity in a range of 1 x 10 to 1 x 10"
fl cm so that the molded article can have an antistatic effect  without
having electrical conductivity. Further, in JP-A-6- 207083 and
JP-A-2000-281885, attempts at improving an  antistatic property have been
made by blending graphite as a  conductive filler. When only graphite is
used as a  conductive filler, while surface resistivity is excellently
controlled, a necessary amount of graphite and the like for  attaining an
antistatic property becomes excessive. As a  result, fluidity and
mechanical properties are lowered, thus  resulting in lack of
practicability. Furthermore, in JP-A- 63-146959, JP-A-4-311758,
JP-A-6-93173, and JP-A-6-172619,  attempts at improving slidability have
been made by blending  graphite and/or pitch-based carbon fibers. In these
cases,  while an improvement in slidability can be confirmed, it is
difficult to control volume resistivity, thus resulting in 



2 1 5 JUN 2005 occurrence of wide variations in volume resistivity among
molded articles. Consequently, a material which can overcome  all the
problems described above has not been existed until  now. DISCLOSURE OF THE
INVENTION In view of the foregoing problems, the present  inventors have
conducted extensive research and study on  materials having an excellent
antistatic property, and as a  result, have found that it is possible to
impart a stable  antistatic property to a liquid crystalline polymer
without  significantly lowering the mechanical properties thereof, by
blending the liquid crystalline polymer with specific  graphite, a fibrous
conductive filler, and a fibrous non- conductive filler in a specific
amount, respectively, thus  leading to completion of the present invention.
That is, the present invention provides a  semiconductive resin composition
having a volume resistivity  in a range of 1  10 to 1  10" 92-cm by
blending 100 parts  by weight of a liquid crystalline polymer (A) with 1 to
50  parts by weight of graphite (B) having not less than 95wt% of  fixed
carbon, 1 to 50 parts by weight of a fibrous  electrically conductive
filler (C), and 1 to 50 parts by  weight of a fibrous non-conductive filler
(D) in such a  manner that the total blended amount of the components (B),
(C), and (D) with respect to 100 parts by weight of (A) is  



25-100 parts by weight, and that the ratio of (B):(C) is from 3 1 5 JUN
2005 1:3 to 4:1 and the ratio of [(S)+(C)]:(D) is from 1:2 to 2:1. DETAILED
DESCRIPTION OF THE INVENTION: The present invention will be described in
detail  below. A liquid crystalline polymer (A) for use in the  present
invention refers to a melt-fabricable polymer having  properties capable of
forming an optically anisotropic molten  phase. The characteristics of an
anisotropic molten phase  can be confirmed by a conventional polarization
inspection  method in which crossed polarizers are used. More
specifically, an anisotropic molten phase can be confirmed  using a Leitz
polarizing microscope by observing a molten  sample placed on a Leitz hot
stage, at a magnification of 40  times in an atmosphere of nitrogen. The
liquid crystalline  polymer for use in the present invention generally
transmits  polarized light even in the case where it is in a static  molten
state when inspected between the crossed polarizers to  exhibit optical
anisotropy. Such a liquid crystalline polymer (A) as described  above is
not limited to any specific one, but is preferably  aromatic polyester or
aromatic polyesteramide. Also included  in the above liquid crystalline
polymer is polyester which  partially contains aromatic polyester or
aromatic  polyesteramide in the same molecular chain. Preferably,  those
having an inherent viscosity (I. V.) of at least about  



2.0 dl/g, more preferably in a range of 2.0 to 10.0 dl/g,  when dissolved
in pentafluorophenol at a concentration of 4 1 5 JUN 2005 0.lwt% at 60C are
used. Among such aromatic polyester or aromatic  polyesteramide for use as
a liquid crystalline polymer (A)  which is applicable to the present
invention, aromatic  polyester or aromatic polyesteramide having at least
one  compound selected from the group consisting of aromatic
hydroxycarboxylic acid, aromatic hydroxylamine, and aromatic  diamine, as a
constituent is particularly preferable. More specifically, they include:
(1) polyester mainly comprising one or two or more  of aromatic
hydroxycarboxylic acid and derivatives thereof;  (2) polyester mainly
comprising (a) one or two or more of aromatic hydroxycarboxylic acid and
derivatives  thereof, (b) one or two or more of aromatic dicarboxylic acid,
alicyclic dicarboxylic acid, and derivatives thereof, and (c) one or two or
more of aromatic diol, alicyclic diol,  aliphatic diol, and derivatives
thereof; (3) polyesteramide mainly comprising (a) one or two  or more of
aromatic hydroxycarboxylic acid and derivatives  thereof, (b) one or two or
more of aromatic hydroxylamine,  aromatic diamine, and derivatives thereof,
and (c) one or two  or more of aromatic dicarboxylic acid, alicyclic
dicarboxylic  acid, and derivatives thereof; and 



(4) polyesteramide mainly comprising (a) one or two  or more of aromatic
hydroxycarboxylic acid and derivatives  thereof, (b) one or two or more of
aromatic hydroxylamine,  aromatic diamine, and derivatives thereof, (c) one
or two or 5 1 5 JUN 2005 more of aromatic dicarboxylic acid, alicyclic
dicarboxylic  acid, and derivatives thereof, and (d) one or two or more of
aromatic diol, alicyclic dial, aliphatic diol, and derivatives thereof. If
necessary, a molecular weight  modifier may be used with the constituents
mentioned above.  Preferred examples of a compound constituting the liquid
crystalline polymer (A) applicable to the present  invention include:
aromatic hydroxycarboxylic acid such as p- hydroxybenzoic acid or
6-hydroxy-2-naphthoic acid; aromatic  diol such as
2,6-dihydroxynaphthalene, 1,4 dihydroxynaphthalene, 4,4'-dihydroxybiphenyl,
hydroquinone,  resorcin, or compounds represented by the following formulas
(I) and (II); aromatic dicarboxylic acid such as terephthalic  acid,
isophthalic acid, 4,4'-diphenyldicarboxylic acid, 2,6-
naphthalenedicarboxylic acid, or compounds represented by the  following
formula (III); and aromatic amines such as p- aminophenol or
p-phenylenediamine. H0 -3- R--a OH ( I )  HO-&N\C0-OH (II)  



HOOC-' '-N '-COON (IH) [wherein X denotes a group selected from alkylene
(Cl-C4),  alkylydene, -0-, -SO-, -SO2-, -s-, -CO-; and Y denotes a  group
selected from -(CH2)1- (in which, n is 1 to 4), - 0(CH,)"O- (in which, n is
1 to 4)]. 6 1 5 JUN 2005 Among them, aromatic polyester containing p-
hydroxybenzoic acid or 6-hydroxy-2-naphthoic acid as a main  constituent
unit is particularly preferable as a liquid  crystalline polymer (A) for
use in the present invention. To achieve the object of the present
invention, that  is, to impart an antistatic property to the liquid
crystalline polymer without significantly lowering the  mechanical
properties thereof, 100 parts by weight of the  liquid crystalline polymer
(A) should be blended with 1 to 50  parts by weight of graphite (B) having
not less than 95wt% of  fixed carbon, 1 to 50 parts by weight of a fibrous
electrically conductive filler (C), and 1 to 50 parts by  weight of a
fibrous non-conductive filler (D) in such a  manner that the total blended
amount of the components (B),  (C), and (D) with respect to 100 parts by
weight of the  component (A) is 25-100 parts by weight, and that the ratio
of (B):(C) is from 1:3 to 4:1 and the ratio of [(B)+(C)]:(D)  is from 1:2
to 2:1. As for the graphite (B), although various kinds of  graphite such
as synthetic graphite and natural graphite  



(e.g., laminate graphite, flake graphite, or amorphous  graphite) can be
used in the present invention, graphite  containing 95wt% or more,
preferably 98wt% or more of fixed  carbon should be used to impart
conductivity to the liquid  crystalline polymer so that it can have an
antistatic  property. Among such graphite, artificial graphite having a
high fixed carbon content, or flake graphite or vein graphite 7 1 5 JUN
2005 which can easily form a structure in a resultant molded  article is
preferable from the viewpoint of performance. Next, as for the fibrous
conductive filler (C),  conductive fibers such as carbon fibers or metal
fibers, or  glass fibers, whiskers, inorganic fibers, mineral-based
fibers, or the like respectively coated with metal such as  nickel or
copper for attaining conductivity can be used in  the present invention. As
for the carbon fibers, PAN-based fibers made of  polyacrylonitrile or
pitch-based fibers made of pitch can be  used. As for the metal fibers,
fibers made of soft steel,  stainless steel, steel and alloys thereof,
brass, aluminum  and alloys thereof or lead, or the like can be used. If
necessary, these metal fibers may be respectively coated with  another
metal according to their conductivity so that the  conductivity thereof can
be improved. As for the whiskers to which metal coating is  



applied when used, silicon nitride whiskers, silicon  trinitride whiskers,
basic magnesium sulfate whiskers, barium  titanate whiskers, silicon
carbide whiskers, boron whiskers,  or the like can be used. As for the
inorganic fibers to  which metal coating is applied when used, various
fibers such  as fibers made of rockwool, zirconia, alumina-silica,
potassium titanate, barium titanate, titanium oxide, silicon  carbide,
alumina, silica or blast-furnace slag can be used.  As for the
mineral-based fibers to which metal coating is 8 1 5 JUN 2005 applied when
used, asbestos or the like can be used. Among  them, carbon fibers are
preferable in terms of performance. Then, as for the fibrous non-conductive
filler (D)  for used in the present invention, glass fibers, whiskers,
inorganic fibers, mineral fibers, or the like can be  mentioned. Examples
of these fillers are the same as those  of the fibrous conductive filler
(C) to which metal coating  is applied when used, as mentioned above. Among
them, glass  fibers are preferable in terms of performance. Further, the
weight average fiber length of the  fibrous non-conductive filler (D) in a
molded article of the  semiconductive polymer composition is preferably
about 600 pm  or less. If the weight average fiber length exceeds 600 pm,
there is a case that the molded article can not have a flame  resistance of
V-0 level. In the present invention, the amount of the graphite  



(B), fibrous conductive filler (C), and fibrous non- conductive filler (D)
to be blended is important to impart a  stable antistatic property as well
as excellent extrudability,  moldability, and mechanical properties. That
is, the amount  of each of the components and the total amount of these
components to be blended should lie in a specific range,  respectively.
Specifically, if the blended amount of the graphite  (B) is too large,
extrudability and moldability are  deteriorated, and mechanical strength is
also lowered. On  the other hand, if the blended amount of the graphite (B)
is 9 1 5 JUN 2005 too small, conductivity is not developed, thus resulting
in  poor antistatic effect. In this case, when an attempt at  developing
conductivity is made by increasing the blending  amount of the fibrous
conductive filler (C), large variations  in conductivity occur so that a
stable antistatic effect can  not be obtained. Thus, the amount of the
graphite (B) to be  blended with respect to 100 parts by weight of the
liquid  crystalline polymer (A) should lie in a range of 1 to 50  parts by
weight, preferably 10 to 30 parts by weight. If the blended amount of the
fibrous conductive  filler (C) is too large, mechanical properties are
improved  but extrudability and moldability are deteriorated. In  addition,
excessively high conductivity is developed, thus  resulting in the case
that electrical continuity is  



established. On the other hand, if the blended amount of the  fibrous
conductive filler (C) is too small, conductivity is  not developed, thus
resulting in a poor antistatic effect. In this case, when an attempt at
developing conductivity is  made by increasing the blending amount of the
graphite (B),  extrudability and moldability are deteriorated, and further
mechanical properties are lowered, as described above.  Therefore, the
amount of the fibrous conductive filler (C) to  be blended with respect to
100 parts by weight of the liquid  crystalline polymer (A) should lie in a
range of 1 to 50  parts by weight, preferably 5 to 25 parts by weight. The
blending ratio of the graphite (B) to the  fibrous conductive filler (C) is
important. That is, the 10 1 5 JUN 2005 blending ratio of (B) to (C) should
lie in a range of 1:3 to  4:1. If the ratio of the component (B) exceeds
the upper  limit value, a desired conductivity can not be developed. On
the other hand, the ratio of the component (B) is less than  the lower
limit value, excessively high conductivity is  developed, thus resulting in
the case that electrical  continuity is undesirably established. In the
present invention, the effect obtained by  blending the fibrous
non-conductive filler (D) is especially  important. Specifically, when the
fibrous filler is added to  the liquid crystalline polymer, a resultant
molded article  has roughness in its surface, and as a result, slidability
is  



lowered. However, the effect of maintaining stable  conductivity can be
obtained. In the case where an attempt  at obtaining such an effect is made
by using the fibrous  conductive filler (C), the blending amount of the
fibrous  conductive filler (C) is increased, thereby causing a problem  in
that electrical continuity is established, as described  above. Therefore,
it is necessary to blend a specific amount  of the fibrous non-conductive
filler (D). In this case, if  the blended amount of the fibrous
non-conductive filler (D)  is too large, conductivity becomes stable but
extrudability  and moldability are deteriorated. on the other hand, if the
blended amount of the fibrous non-conductive filler (D) is  too small,
stable conductivity can not be obtained, and  further mechanical strength
is lowered. For this reason, the  amount of the fibrous non-conductive
filler (D) to be blended 11 1 5 JUN 2005 with respect to 100 parts by
weight of the liquid crystalline  polymer (A) should lie in a range of 1 to
50 parts by weight,  preferably 10 to 40 parts by weight, and the blending
ratio  of [(B)+(C)] to (D) also should lie in a range of 1:2 to 2:1.
Further, if the total blended amount of the components (B), (C), and (D) is
too large, extrudability and  moldability are deteriorated. On the other
hand, if the  total blended amount of them is too small, stable
conductivity can not be obtained, and further mechanical  strength is
lowered. Therefore, the total amount of the  



components (B), (C), and (D) to be blended with respect to  100 parts by
weight of the liquid crystalline polymer (A)  should lie in a range of 25
to 100 parts by weight,  preferably in a range of 40 to 80 parts by weight,
and more  preferably in a range of 50 to 70 parts by weight. Further, a
non-fibrous filler comprised of particles  or flakes may be blended in the
semiconductive resin  composition of the present invention within such a
range as  not impairing the antistatic property thereof, that is, the
object of the present invention. Examples of a material of  the non-fibrous
filler include: silicates such as talc, mica,  kaolin, clay, graphite,
vermiculite, calcium silicate,  aluminum silicate, feldspar powder, acid
clay, agalmatolite  clay, sericite, sillimanite, bentonite, glass flake,
slate  powder, and silane; carbonates such as calcium carbonate,  chalk,
barium carbonate, magnesium carbonate, and dolomite;  sulfates such as
barite powder, blanc fixe, precipitating 12 1 5 JUN 2005 calcium sulfate,
baked gypsum, and barium sulfate; hydroxides  such as alumina hydrate;
oxides such as alumina, antimony  oxide, magnesia, titanium oxide, zinc
white, silica, silicic  sand, quartz, white carbon, and diatomaceous earth;
sulfides  such as molybdenum disulfide; and metal powder. In the present
invention, although the graphite, the  fibrous conductive filler, and the
fibrous non-conductive  filler may be used as they are, they may be used in



combination with a known surface treatment agent or a binder  commonly
used. It is to be noted that compositions to which desired  properties are
imparted by adding additives such as  nucleating agent, carbon black,
pigment such as inorganic  baked pigment, antioxidant, stabilizer,
plasticizer,  lubricant, releasing agent and flame retardant to a liquid
crystalline polymer composition are also included in the  liquid
crystalline polymer composition of the present  invention. In the present
invention, by using two or more kinds  of conductive fillers and one or
more kinds of non-conductive  fillers so as to compensate for their
drawbacks with each  other, it is possible to obtain a liquid crystalline
polymer  composition having an excellent antistatic property, without
impairing the mechanical properties thereof. A molded  article made of such
a liquid crystalline polymer composition  exhibits high performance in a
state where each of the  components is uniformly dispersed wherein the
graphite exists 13 1 5 JUN 2005 among fibrous fillers. Such a liquid
crystalline polymer composition can be  manufactured by blending both the
fillers at the ratio  mentioned above and kneading them. In general, they
are  kneaded in an extruder and then extruded into pellets for use  in
injection molding. However, kneading is not particularly  



limited to one using an extruder. EXAMPLES  Hereinbelow, the present
invention will be described in detail based on examples, but the present
invention is not  limited thereto. In this regard, it is to be noted that
measurements of physical properties and tests for the  examples were made
as follows. (1) Volume resistivity According to ASTM D257, volume
resistivity was  measured using a X100  3 t plate specimen. Measurement was
made for five specimens, and an average of the measurement  values was
practically used as volume resistivity. In this  regard, it is to be noted
that the average was obtained as a  logarithmic mean. Further, evaluation
was made for variations in measurement values among five specimens.  (2)
Tensile property test Tensile strength and tensile elongation were
measured using an ASTM type I dumbbell specimen according to  ASTM D638.
(3) Flexural property test 14 1 5 JUN 2005 Flexural strength and flexural
modulus of elasticity  were measured using a specimen having a size of 130
x 13 x  0.8 mm according to ASTM D790. (4) Method of measuring fiber length
of glass fibers (GF)  About 2 g of pellet was heated in an electric  



furnace at about 700C for 4 hours to burn all of resin,  graphite, and
carbon fibers. Then, a residual glass fibers  as ash were dispersed in a 5%
aqueous polyethyleneglycol  solution, and the right amount of it was placed
on a glass  plate. This was observed under magnification using a
microscope, and 500 to 1,000 of the fibers were measured  using an image
processing unit to obtain weight average fiber  length. (5) Combustion test
Flammability was measured using a specimen having a  size of 130 " 13 x 0.8
mm according to UL-94. Examples 1 to 5 and Comparative Example 1 to 12 In
each of the examples and comparative examples,  each of the fillers shown
in Table 1 or 2 was dry blended  with 100 parts by weight of a liquid
crystalline polyester  (LCP; Vectra A950 made by Polyplastics Co., Ltd.) at
the  ratios shown in Table 1 or 2, and then they were molten and  kneaded
using a twin extruder (PCM-30 model manufactured by  Ikegai Tekko K.K.) to
pelletize. The thus obtained pellets  were subjected to an injection
molding machine to prepare  test specimens for the tests described above.
Evaluations  were made using these test specimens, and the results are 15 1
5 JUN 2005 shown in Tables 1 and 2. 16 Table 1 



GF wei Composition (parts by weight)ht avera e (A) (B) (C) (D) g
LCPGPCFGF(B) : (C)[(B) + (C)]: (D)g fiber length
AmountKindAmountAmountAmount(gm) 1100GP12510252.5:11.4:1485
2100GP12510252.5:11.4:1786 Ex.3 100GPI1515301:11:1560 E
4100GP11020251:21.2:1453 5 5100GP22510252.5:11.4:1521 Table 1 (continued)
Physical propertiesFlammability Volume resistivity Tensile Tensile Flexural
Flexural modulusUL-94 (0 cm)strengthelongationstrength
AverageR(MPa)(%)(MPa)(MPa) 



15.8X10'4.2X105"7.1X 10'1962.223014600V-0 24.2X10'1.2X
104"5.4X10'1972.123515100V-1 Ex.36.5X10'3.8X10'2.2X10'1952.122514600V-0
45.3X101.9X104"-8.9X10`1922.223214500V-0 53.6X10B. 7X105"7.6X
1041902.122115000V-0 Table 2 GF wei Composition (parts by weight)ht avera e
(A) (B) (C) (D) g LCPGPCFGF(B):(C)[(B)+(C)]:(D)g fiber length
AmountKindAmountAmountAmount(um) 1100GP].55101:11:1832 2100GP130103:1
3100GP13025-1.2:1730 4100GP22020-1:1815 5100GP230201.5:1 Com.6100GP230
Ex.7100GP250--- 8100GP330 9100GP1520251:41:1560 10100GP1153255:11:1.4538 



11100GP155301:11:3713 12100GP1101051:14:1892 Table 2 (continued) Physical
propertiesFlammability Volume resistivity Tensile Tensile Flexural Flexural
modulusUL-94 (a- cm)strengthelongationstrength AverageR(MPa)(B)(MPa)(MPa)
17.6X10"4.5X10""1.0X10"1852.019313000V-1
25.4X102.5X10'-'3.8X10"1892.220213700-
33.8X10"9.8X101"5.2X10"1832.018812200V-1 45.6X10'69. 0X10'5
8.3X10"1782.510111700V-1 54.0X10'1.3X10'"3. 8X10'1952.122814100- Com.61. OX
loll9.3X1011^'1.1X10"1626.014510500- Ex.78.OX10"5.1X1012'
7.5X10"1485.21359500- 81.3X10"9.5X10""2. 1X10171504.21409800-
93.1X1055.3X10'^-4.7X101803.220516200V-0 106.3X10"1.2X 1016"8.7X
10'61792.919814100V-0 115.3X10'68.7X10"-7.9X10'61892.519314300V-1
128.8X1017.7X 106^' 3.2X 10"1852.317513500V-1 1 5 JUN 2005 GP; graphite
GP1; synthetic graphite (HAG-15, manufactured by  Nippon Graphite
Industries, Ltd.; fixed carbon content:  



98.5wt%) GP2; flake graphite (CP, manufactured by Nippon  Graphite
Industries, Ltd.; fixed carbon content: 97.Owt%) GP3; amorphous graphite
(AOP, manufactures by Nippon  Graphite Industries, Ltd.; fixed carbon
content: 93.Owt%)  CF; chopped carbon fibers (PAN-based fibers; diameter: 7
pm;  length: 6 mm) GF; chopped glass fibers (diameter: 10 pm; length: 3 mm)
20 1 5 JUN 2005 Claims: 1. A semiconductive resin composition having a
volume resistivity of from 1 x 10 to 1 x 10" f2-cm, which is  obtained by
blending 100 parts by weight of a liquid  crystalline polymer (A) with 1-50
part(s) by weight of  graphite (B) having not less than 95% by weight of
fixed  carbon, 1-50 part(s) by weight of a fibrous electrically  conductive
filler (C) and 1-50 part(s) by weight of a fibrous  non-conductive filler
(D) in such a manner that the total  compounding amount of the components
(B), (C) and (D) to 100  parts by weight of (A) is 25-100 parts by weight
and that the  ratio of (B):(C) is from 1:3 to 4:1 and the ratio of [(B) +
(C)]:(D) is from 1:2 to 2:1. 2. The composition according to claim 1,
wherein the  fibrous non-conductive filler (D) is dispersed in the
composition in a weight-average fiber length of not more than  600 pm. 



3. The composition according to claim 1 or 2,  wherein the fibrous
electrically conductive filler (C) is a  carbon fiber of a PAN type. 4. The
composition according to any of claims 1 to 3,  wherein the fibrous
non-conductive filler (D) is a glass  fiber. 5. A molded article which is
manufactured from the composition mentioned in any of claims 1 to 4. 21 1 5
JUN 2005 Abstract To provide a semiconductive liquid crystalline  polymer
composition which is advantageously used particularly  for electronic parts
where a stable antistatic property is  given without a significantly
lowering of mechanical property.  That is, a semiconductive resin
composition having a volume  resistivity of from 1 x 10 to 1 x 10" fl-cm in
which 100  parts by weight of a liquid crystalline polymer (A) are
compounded with 1-50 part(s) by weight of graphite (B) having  not less
than 95% by weight of fixed carbon, 1-50 part(s) by  weight of a fibrous
electrically conductive filler (C) and 1- 50 part(s) by weight of a fibrous
non-conductive filler (D)  in such a manner that the total compounding
amount of the  components (B), (C) and (D) to 100 parts by weight of (A) is
25-100 parts by weight and that the ratio of (B):(C) is from  1:3 to 4:1
and of [(B) + (C)]:(D) is from 1:2 to 2:1. 22 


