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(57) ABSTRACT 

Provided are a polycarbonate resin which can solve problems 
present in an electrophotographic photoreceptor and an elec 
trophotographic photoreceptor in which the above polycar 
bonate resin is used and which is improved in a cleaning 
property, a lubricity and an abrasion resistance. 
The polycarbonate resin comprises a repetitive unit repre 
sented by the following Formula (1), and the electrophoto 
graphic photoreceptor in which a photosensitive layer is pro 
vided on a conductive substrate contains the above 
polycarbonate resin in the above photosensitive layer. In the 
following Formula (1), R represents an alkyl group having 1 
to 3 carbon atoms; n1 is an integer of 2 to 4; and n2 is an 
integer of 1 to 200. 
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POLYCARBONATE RESIN AND 
ELECTROPHOTOGRAPHC 

PHOTOSENSITIVE MEMBER USING SAME 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention relates to a polycarbonate resin into 
which a specific structure is introduced and an electrophoto 
graphic photoreceptor in which the above polycarbonate 
resin is used for a photosensitive layer, more specifically to a 
polycarbonate resin which is chemically stable and which can 
achieve a reduction in a surface energy and an electrophoto 
graphic photoreceptor in which the above polycarbonate 
resin is used and which is improved in a cleaning property, a 
lubricity and an abrasion resistance and can Suitably be used 
in the various electrophotographic fields. 

BACKGROUND ART 

Polycarbonate resins are used as a raw material in various 
fields including optical materials such as optical films, optical 
disks and lenses and housings such as electric appliances, and 
polycarbonate resins which are more excellent in perfor 
mances are desired to be developed as the application fields 
are expanded. 
On the other hand, in recent years, proposed as an electro 

photographic photoreceptorin which a photosensitive layer is 
provided on a conductive Substrate are an organic electropho 
tographic photoreceptor (OPC) of a laminate type having two 
layers of a charge generating layer (CGL) which generates a 
charge as a photosensitive layer at least by exposure and a 
charge transporting layer (CTL) which transports a charge 
and an organic electrophotographic photoreceptor of a single 
layer type in which a photosensitive layer comprises a single 
layer containing a charge generating material and a charge 
transporting material each dispersed in a binder resin or a 
single layer containing only a charge generating material 
dispersed in a binder resin, and they are used. Further, in order 
to improve a durability of an electrophotographic photore 
ceptor and enhance an image quality, put into actual use is 
OPC in which polytetrafluoroethylene fine particles are dis 
persed in a photosensitive layer or in which an overcoat layer 
is provided on an uppermost layer of a photosensitive layer 
(refer to, for example, a Non-Patent Document 1). 
The above organic electrophotographic photoreceptor is 

required to be provided with a prescribed sensitivity, electric 
characteristics and optical characteristics according to elec 
trophotographic processes applied. In the above organic elec 
trophotographic photoreceptor, the Surface of the photosen 
sitive layer is Subjected repeatedly to operations such as 
corona charge or contact charge using a roll and abrush, toner 
development, transfer onto paper and cleaning treatment, and 
therefore electric and mechanical external forces are exerted 
every timer the above operations are carried out. Accordingly, 
a durability against the above external forces are requested to 
a photosensitive layer provided on the surface of an electro 
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2 
photographic photoreceptor in order to maintain an image 
quality of electrographs over a long period of time. To be 
specific, required is a durability against generation of abra 
sion and scratches on the Surface caused by friction, corona 
charge and contact charge and deterioration of the Surface 
caused by active gas such as OZone in transferring. 

In order to meet the above requirements, polycarbonate 
resins having a good compatibility with a charge transporting 
material used for a photosensitive layer and good optical 
characteristics have been used as a binder resin for an organic 
electrophotographic photoreceptor. That is, polycarbonate 
resins in which 2.2-bis(4-hydroxyphenyl)propane (bisphenol 
A) and 1,1-bis(4-hydroxyphenyl)cyclohexane (bisphenol Z) 
are used as raw materials have been used as the above poly 
carbonate resins. However, even the above polycarbonate 
resins in which the above bisphenol A and bisphenol Z are 
used as raw materials are unsatisfactory for satisfying the 
requirements described above. 

Electrophotographic photoreceptors containing a polycar 
bonate resin copolymerized with siloxane are investigated as 
means for solving the problems described above (refer to, for 
example, Patent Documents 1, 2 and 3). However, the copoly 
mers disclosed in the above documents are combined via a 
chemically instable Si-O-C bond and therefore involve 
problems on deterioration of mechanical characteristics 
caused by cutting of molecular chains and degradation of 
charging characteristics brought about by a silanol group 
remaining at a molecular end. In order to solve the above 
problems, copolymerized polycarbonate resins combined via 
a chemically stable Si-C bond are proposed (refer to, for 
example, Patent Documents 4 and 5). Photoreceptors using 
the above polycarbonate resins have a low Surface energy and 
therefore are improved in a cleaning characteristic, but they 
do not necessarily have a satisfactory effect of improving an 
abrasion resistance. 
Non-Patent Document 1: No. 3 Japan Image Academy, 
Lecture Abstract of Technical Courses, p. 91 

Patent Document 1: Japanese Patent Application Laid 
Open No. 132954/1986 

Patent Document 2: Japanese Patent Application Laid 
Open No. 24.0655/1990 

Patent Document 3: U.S. Pat. No. 2,989,251 
Patent Document 4: Japanese Patent Application Laid 
Open No. 72753/1993 

Patent Document 5: Japanese Patent Application Laid 
Open No. 232503/1998 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
The present invention has been made in light of the circum 

stances described above, and an object thereof is to provide a 
polycarbonate resin capable of solving the problems 
described above which are observed in electrophotographic 
photoreceptors using polycarbonate resins comprising 
bisphenol A and bisphenol Zas raw materials and an electro 
photographic photoreceptor which uses the above polycar 
bonate resin and which is improved in a cleaning property, a 
lubricity and an abrasion resistance. 
Means for Solving the Problems 

Intensive researches repeated by the present inventors have 
resulted in finding that a polycarbonate resin into which a 
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specific siloxane structure is introduced meets the object 
described above. The present invention has been completed 
based on Such knowledge. 

That is, the present invention comprises the following 
essential points. 5 
1 A polycarbonate resin comprising a repetitive unit repre 
sented by the following Formula (1): 

F1) 10 

(1) 
RO 

CH CH 
15 

O (CH2). i-o i 
CH3 CH3 

n2 

OR 

2O 

-(CH), o 
O 

(wherein R represents an alkyl group having 1 to 3 carbon 25 
atoms; n1 is an integer of 2 to 4; and n2 is an integer of 1 to 
200). 
2 The polycarbonate resin as described in the above item 
1, wherein the polycarbonate resin further comprises a 

repetitive unit represented by the following Formula (2): 30 

F2) 

(2) 35 

t 
(wherein Ar represents a divalent aromatic group). 40 
3 The polycarbonate resin as described in the above item 
2, wherein Ar in Formula (2) comprises at least one of 
groups represented by the following Formula (3): 

F3) 45 

(3) 

1N?) 
ye Ny 50 

wherein R' and Reach represent independently a group 
selected from a trifluoromethyl group, a halogen atom, an 55 
alkyl group having 1 to 10 carbonatoms, an aryl group having 
6 to 12 carbon atoms, a cycloalkyl group having 3 to 12 
carbon atoms, an alkoxy group having 1 to 6 carbon atoms 
and an aryloxy group having 6 to 12 carbon atoms; and X 
represents a group selected from a single bond, —O—, 60 

S , —SO , —SO. , —CO , —CRR (wherein 
RandR'each represent independently a group selected from 
a hydrogen atom, a trifluoromethyl group, a Substituted or 
unsubstituted alkyl group having 1 to 10 carbon atoms and a 
Substituted or unsubstituted aryl group having 6 to 12 carbon 65 
atoms), a Substituted or unsubstituted cycloalkylidene group 
having 5 to 11 carbon atoms, a substituted or unsubstituted 

4 
C.(I)-alkylene group having 2 to 12 carbon-atoms, a Substi 
tuted or unsubstituted 9.9-fluorenylidene group, a substituted 
or unsubstituted arylene group having 6 to 12 carbon atoms, 
a divalent group derived from natural terpenes represented by 
the following formula: 

(wherein R to R' represent the same groups as those repre 
sented by R' and R) and an alkylidenearylenealkylidene 
group having 8 to 16 carbonatoms represented by the follow 
ing formula: 

F5 

R8 R10 

-- 21 GH 
R9 N R11 

(wherein R to R' represent the same groups as those repre 
sented by R' and R). 
4 The polycarbonate resin as described in the above item 
3, wherein X in Formula (3) is a group selected from 
—CRR , a single bond, a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms and a 
substituted or unsubstituted 9.9-fluorenylidene group. 
5. The polycarbonate resin as described in the above item 
3), wherein Xin Formula (3) is CRR and aproportion 
of the repetitive unit represented by Formula (1) is 0.01 to 3.9 
mass % based on the whole part of the polycarbonate resin. 
6. The polycarbonate resin as described in the above item 
3, wherein the group represented by Formula (3) is (a) a 
combination of the group in which X is a single bond and the 
group in which X is a group other than a single bond, (b) a 
combination of the group in which X is the substituted or 
unsubstituted cycloalkylidene group having 5 to 11 carbon 
atoms and the group in which X is a group other than the 
Substituted or unsubstituted cycloalkylidene group having 5 
to 11 carbon atoms, (c) a combination of the group in which 
X is the substituted or unsubstituted 9.9-fluorenylidenegroup 
and the group in which X is a group other than the Substituted 
or unsubstituted 9.9-fluorenylidene group, (d) a combination 
of the group in which X is the alkylidenearylenealkylidene 
group having 8 to 16 carbon atoms and the group in which X 
is a group other than the alkylidenearylenealkylidene group 
having 8 to 16 carbon atoms, (e)a combination of the group 
in which X is —SO— and the group in which X is a group 
other than —SO , (f) a combination of the group in which X 
is —O— and the group in which X is a group other than 
—O— or (g) a combination of the group in which X is 
—CO— and the group in which X is a group other than 
—CO—. 
7 An electrophotographic photoreceptor in which a photo 
sensitive layer is provided on a conductive Substrate, wherein 
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the above photosensitive layer comprises the polycarbonate 
resin having the repetitive unit represented by Formula (1) 
described above. 
8The electrophotographic photoreceptor as described in the 
above item 7, wherein the polycarbonate resin contained in 
the photosensitive layer further comprises the repetitive unit 
represented by Formula (2) described above. 
9The electrophotographic photoreceptor as described in the 
above item 8, wherein Ar in Formula (2) comprises at least 
one of the groups represented by Formula (3) described 
above. 
10. The electrophotographic photoreceptor as described in 
the above item 9, wherein X in Formula (3) is a group 
selected from CRR , a single bond, a substituted or 
unsubstituted cycloalkylidene group having 5 to 11 carbon 
atoms and a substituted or unsubstituted 9.9-fluorenylidene 
group. 
11 The electrophotographic photoreceptor as described in 
the above item (9), wherein X in Formula (3) is CRR , 
and a proportion of the repetitive unit represented by Formula 
(1) is 0.01 to 3.9 mass % based on the whole part of the 
polycarbonate resin. 
12. The electrophotographic photoreceptor as described in 
the above item 9, wherein the group represented by Formula 
(3) is (a) a combination of the group in which X is a single 
bond and the group in which X is a group other than a single 
bond, (b) a combination of the group in which X is the 
Substituted or unsubstituted cycloalkylidene group having 5 
to 11 carbon atoms and the group in which X is a group other 
than the Substituted or unsubstituted cycloalkylidene group 
having 5 to 11 carbon atoms, (c) a combination of the group 
in which X is the substituted or unsubstituted 9.9-fluore 
nylidenegroup and the group in which X is a group other than 
the substituted or unsubstituted 9.9-fluorenylidene group, (d) 
a combination of the group in which X is the alkylidenearyle 
nealkylidene group having 8 to 16 carbon atoms and the 
group in which X is a group other than the alkylidenearyle 
nealkylidene group having 8 to 16 carbon atoms, (e) a com 
bination of the group in which X is —SO— and the group in 
which X is a group other than —SO , (f) a combination of 
the group in which X is —O— and the group in which X is a 
group other than —O— or (g) a combination of the group in 
which X is —CO—and the group in which X is a group other 
than —CO—. 
Effects of the Invention 

According to the present invention, a polycarbonate resin 
which is chemically stable and which can achieve a reduction 
in a Surface energy is used as a binder resin for a photosensi 
tive layer of an electrophotographic photoreceptor, and there 
forean electrophotographic photoreceptor which is improved 
in a cleaning property, a lubricity and an abrasion resistance 
can be provided. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The polycarbonate resin of the present invention comprises 
a repetitive unit hereinafter referred to as the repetitive unit 
(a) represented by the following Formula (1): 

CH3 CH3 

(1) 
RO OR 

th 
O (CH2). –o -city o 

n2 
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6 
(wherein R represents an alkyl group having 1 to 3 carbon 
atoms; n1 is an integer of 2 to 4, preferably 3; and n2 is an 
integer of 1 to 200, preferably 3 to 150 and more preferably 10 
to 100). The electrophotographic photoreceptor of the present 
invention has a structure in which a photosensitive layer is 
provided on a conductive substrate, and the polycarbonate 
resin described above is contained in the above photosensitive 
layer. In Formula (1) described above, the alkyl group having 
1 to 3 carbon atoms represented by R is methyl, ethyl, n-pro 
pyl and isopropyl, and methyl is preferred in the present 
invention. 

In the present invention, the polycarbonate resin may fur 
ther comprise a repetitive unit hereinafter referred to as the 
repetitive unit (b) represented by the following Formula (2): 

F7 

(2) 

o-a-o- 
O 

(wherein Arrepresents a divalent aromatic group) in addition 
to the repetitive unit represented by Formula (1) described 
above. Ar in Formula (2) described above includes groups 
comprising at least one of groups represented by the follow 
ing Formula (3): 

F8) 

(3) 

In Formula (3) described above, R' and Reach represent 
independently a group selected from a trifluoromethyl group, 
a halogen atom, an alkyl group having 1 to 10 carbon atoms, 
preferably 1 to 6 carbon atoms, an aryl group having 6 to 12 
carbon atoms, preferably 6 to 10 carbon atoms, a cycloalkyl 
group having 3 to 12 carbon atoms, preferably 5 to 9 carbon 
atoms, an alkoxy group having 1 to 6 carbon atoms and an 
aryloxy group having 6 to 12 carbonatoms, preferably 6 to 10 
carbon atoms. The halogen atom includes fluorine, chlorine, 
bromine and iodine. The alkyl group having 1 to 10 carbon 
atoms includes methyl, ethyl, n-propyl, isopropyl. n-butyl, 
isobutyl, sec-butyl, tert-butyl, various pentyls, various 
hexyls, various heptyls, various octyls and 2-methoxyethyl. 
The aryl group having 6 to 12 carbon atoms includes phenyl, 
tolyl and Xylyl. The cycloalkyl group having 3 to 12 carbon 
atoms includes cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyl. 

O 
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The alkoxy group having 1 to 6 carbon atoms includes 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobu 
toxy, sec-butoxy, tert-butoxy and various pentoxy. The ary 
loxy group having 6 to 12 carbon atoms includes phenoxy, 
2,6-dimethylphenoxy and naphthyloxy. 

In Formula (3) described above, X represents a group 
selected from a single bond, —O— —S —SO—, 
—SO. , —CO CRR (wherein R and R each 
represent independently a group selected from a hydrogen 
atom, a trifluoromethyl group, a Substituted or unsubstituted 
alkyl group having 1 to 10 carbon atoms and a Substituted or 
unsubstituted aryl group having 6 to 12 carbon atoms, pref 
erably 6 to 10 carbon atoms), a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms, prefer 
ably 5 to 9 carbon-atoms, a substituted or unsubstituted C.co 
alkylene group having 2 to 12 carbonatoms, preferably 2 to 6 
carbon atoms, a substituted or unsubstituted 9.9-fluore 
nylidene group, a Substituted or unsubstituted arylene group 
having 6 to 12 carbonatoms, preferably 6 to 10 carbonatoms, 
a divalent group derived from natural terpenes represented by 
the following formula: 

(wherein R to R7 represent the same groups as those repre 
sented by R' and R) and an alkylidenearylenealkylidene 
group having 8 to 16 carbonatoms, preferably 12 to 16 carbon 
atoms represented by the following formula: 

F10 

R8 R10 

-- 21 GH 
R9 N R11 

(wherein R to R' represent the same groups as the groups 
represented by R' and R). 
Among X described above, the substituted or unsubstituted 

alkyl group having 1 to 10 carbonatoms and the Substituted or 
unsubstituted aryl group having 6 to 12 carbon atoms each 
represented by R and R' in –CRR include the same 
groups as the groups represented by RandR in Formula (3) 
described above. 
Among X, the substituted or unsubstituted cycloalkylidene 

group having 5 to 11 carbon atoms includes cyclopentyl 
idene, cyclohexylidene and cycloheptylidene. The substi 
tuted or unsubstituted C.(I)-alkylene group having 2 to 12 
carbon atoms includes C.co-ethylene, C, co-propylene and 
C.(I)-butylene. The Substituted or unsubstituted arylene group 
having 6 to 12 carbon atoms includes phenylene, alkyl-Sub 
stituted phenylene, naphthylene and alkyl-substituted naph 
thylene. 

The combination of the repetitive unit represented by For 
mula (2) includes (a) a combination of the group in which X 
is a single bond and the group in which X is a group other than 
a single bond, (b) a combination of the group in which X is the 
Substituted or unsubstituted cycloalkylidene group having 5 
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8 
to 11 carbon atoms and the group in which X is a group other 
than the Substituted or unsubstituted cycloalkylidene group 
having 5 to 11 carbon atoms, (c) a combination of the group 
in which X is the substituted or unsubstituted 9.9-fluore 
nylidenegroup and the group in which X is a group other than 
the substituted or unsubstituted 9.9-fluorenylidene group, (d) 
a combination of the group in which X is the alkylidenearyle 
nealkylidene group having 8 to 16 carbon atoms and the 
group in which X is a group other than the alkylidenearyle 
nealkylidene group having 8 to 16 carbon atoms, (e) a com 
bination of the group in which X is —SO— and the group in 
which X is a group other than —SO , (f) a combination of 
the group in which X is —O— and the group in which X is a 
group other than —O— or (g) a combination of the group in 
which X is —CO—and the group in which X is a group other 
than —CO—. 
A solution of the polycarbonate resin comprising the 

repetitive unit described above in which methylene chloride 
is used as a solvent and in which a concentration is 0.5 g/dl has 
a reduced viscosity m/C of preferably 0.1 to 5.0 dl/g, more 
preferably 0.2 to 3.0 di/gand particularly preferably 0.3 to 2.5 
dI/g at 20° C. If the reduced viscosity (m/C is less than 0.1 
dl/g, a printing resistance of the electrophotographic photo 
receptor is likely to be unsatisfactory. On the other hand, if the 
reduced viscosity m/C exceeds 5.0 dl/g, the coating vis 
cosity becomes too high in producing the photoreceptor, 
whereby a productivity of the electrophotographic photore 
ceptor is likely to be reduced. Accordingly, both are not 
preferred. 

In a copolymerized polycarbonate resin comprising the 
repetitive unit (a) and the repetitive unit (b), a content propor 
tion of the repetitive unit (a) to the repetitive unit (b) shall not 
specifically be restricted, and (a)/(a)+(b) (mass ratio) is 
preferably 0.0001 to 0.30, more preferably 0.001 to 0.10 and 
further preferably 0.005 to 0.039 from the viewpoint of the 
physical properties of the binder resin and a balance between 
the cleaning property, the lubricity and the abrasion resis 
tance. 

The polycarbonate resin used for the binder resin in the 
electrophotographic photoreceptor of the present invention 
may comprise other repetitive units than the repetitive unit (a) 
and the repetitive unit (b) as longastroubles are not exerted on 
the object of the present invention. Also, the electrophoto 
graphic photoreceptor of the present invention may suitably 
be blended with polymers other than the polycarbonate resin 
according to the present invention and additives in the pho 
tosensitive layer. 
A production process for the polycarbonate resin compris 

ing the repetitive unit (a) or the polycarbonate resin compris 
ing the repetitive unit (a) and the repetitive unit (b) used for 
the electrophotographic photoreceptor of the present inven 
tion shall not specifically be restricted, and it can be produced 
by various processes based on publicly known processes 
using Suitable monomers. The polycarbonate resin compris 
ing the repetitive unit (a) can be produced by, for example, 
reacting a bisphenol compound (hereinafter referred to as a 
component A) represented by the following Formula (4): 

F11] 

(4) 

RO OR 

H, \ H. 
HO (CH2) i-o -(CH), OH 

a2 
CH CH 

(wherein R, n1 and n2 are the same as described above) with 
carbonic acid ester-forming compound. The polycarbonate 
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resin comprising the repetitive unit (a) and the repetitive unit 
(b) can be produced by, for example, reacting a mixture of the 
component A described above and a bisphenol compound 
(hereinafter referred to as a component B) represented by 
the following Formula (5): 
F12 

HO Air OH (5) 

(wherein Ar is the same as described above) with carbonic 
acid ester-forming compound. In this case, the molecular 
weight can be controlled by using an end terminating agent. 

The specific examples of the bisphenol compound of the 
component A include 4-4-hydroxy-3-methoxyphenyl 
ethyl(polydimethylsiloxy)-dimethylsilylethyl-2-methox 
yphenol, 4-4-hydroxy-3-methoxyphenylpropyl(polydim 
ethylsiloxy)-dimethylsilylpropyl)-2-methoxyphenol and 
4-4-hydroxy-3-methoxyphenylbutyl (polydimethylsiloxy)- 
dimethylsilylbutyl-2-methoxyphenol. 
The specific examples of the bisphenol compound of the 

component B include bis(4-hydroxyphenyl)methane, 1,1- 
bis(4-hydroxyphenyl)ethane, 1.2-bis(4-hydroxyphenyl) 
ethane, 2-2-bis(4-hydroxyphenyl)propane, 2.2-bis(3-me 
thyl-4-hydroxyphenyl)butane, 2.2-bis(4-hydroxyphenyl) 
butane, 2.2-bis(4-hydroxyphenyl)octane, 4.4-bis(4- 
hydroxyphenyl)heptane, 1,1-bis(4-hydroxyphenyl)-1,1- 
diphenylmethane, 1,1-bis(4-hydroxyphenyl)-1- 
phenylethane, 1,1-bis(4-hydroxyphenyl)-1-phenylmethane, 
bis(4-hydroxyphenyl)ether, bis(4-hydroxyphenyl)sulfide, bis 
(4-hydroxyphenyl)sulfone, 1,1-bis(4-hydroxyphenyl)cyclo 
pentane, 1,1-bis(3-methyl-4-hydroxyphenyl)cyclopentane, 
1,1-bis(4-hydroxyphenyl)cyclohexane, 2.2-bis(3-methyl-4- 
hydroxyphenyl)propane, 2.2-bis(3-phenyl-4-hydroxyphe 
nyl)propane, 2-(3-methyl-4-hydroxyphenyl)-2-(4-hydrox 
yphenyl)-1-phenylethane, bis(3-methyl-4-hydroxyphenyl) 
sulfide, bis(3-methyl-4-hydroxyphenyl) sulfone, bis(3- 
methyl-4-hydroxyphenyl)methane, 1,1-bis(3-methyl-4- 
hydroxyphenyl)cyclohexane, 4.4-biphenol. 3,3'-dimethyl-4, 
4'-biphenol. 3,3'-diphenyl-4,4'-biphenol. 3,3'-dichloro-4-4'- 
biphenol. 3,3'-difluoro-4,4'-biphenol. 3,3',5,5'-tetramethyl-4- 
4'-biphenol, 2.7-naphthalenediol. 2.6-naphthalenediol, 1,4- 
naphthalenediol, 1.5-naphthalenediol, 2.2-bis(2-methyl-4- 
hydroxyphenyl)propane, 1,1-bis(2-butyl-4-hydroxy-5- 
methylphenyl)butane, 1,1-bis(2-tert-butyl-4-hydroxy-3- 
methylphenyl)ethane, 1,1-bis(2-tert-butyl-4-hydroxy-5- 
methylphenyl)propane, 1,1-bis(2-tert-butyl-4-hydroxy-5- 
methylphenyl)butane, 1,1-bis(2-tert-butyl-4-hydroxy-5- 
methylphenyl)isobutene, 1,1-bis(2-tert-butyl-4-hydroxy-5- 
methylphenyl)heptane, 1,1-bis(2-tert-butyl-4-hydroxy-5- 
methylphenyl)-1-phenylmethane, 
hydroxy-5-methylphenyl)butane, 
hydroxyphenyl)methane, bis(3,5-dibromo-4- 
hydroxyphenyl)methane, 2.2-bis(3-chloro-4- 
hydroxyphenyl)propane, 2.2-bis(3-fluoro-4-hydroxyphenyl) 
propane, 2.2-bis(3-bromo-4-hydroxyphenyl)propane, 2.2- 
bis(3,5-difluoro-4-hydroxyphenyl)propane, 2.2-bis(3,5- 
dichloro-4-hydroxyphenyl)propane, 2.2-bis(3,5-dibromo-4- 
hydroxyphenyl)propane, 2.2-bis(3-bromo-4-hydroxy-5- 

1,1-bis(2-tert-amyl-4- 
bis(3-chloro-4- 

chlorophenyl)propane, 2.2-bis(3,5-dichloro-4- 
hydroxyphenyl)butane, 2.2-bis(3,5-dibromo-4- 
hydroxyphenyl)butane, 1-phenyl-1,1-bis(3-fluoro-4- 
hydroxyphenyl)ethane, bis(3-fluoro-4-hydroxyphenyl)ether, 
3,3'-difluoro-4,4'-dihydroxybiphenyl, 1,1'-bis(3-cyclohexyl 
4-hydroxyphenyl)cyclohexane, 2.2-bis(4-hydroxyphenyl) 
hexafluoropropane, 2.2-bis(3-phenyl-4-hydroxyphenyl)pro 
pane, 1,1-bis(3-phenyl-4-hydroxyphenyl)cyclohexane, bis 
(3-phenyl-4-hydroxyphenyl)sulfone, 4,4'-(3,3,5- 
trimethylcyclohexylidene)diphenol, 4,4'-1,4-phenylenebis 
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10 
(1-methylethylidene)bisphenol. 4,4'-1,3-phenylenebis(1- 
methylethylidene)bisphenol, 9.9-bis(4-hydroxyphenyl) 
fluorene, 9.9-bis(3-methyl-4-hydroxyphenyl)fluorene, end 
phenolpolydimethylsiloxane and C-trimethylsiloxy-(D- 
bis 3-(2-hydroxyphenyl)propyldimethylsiloxy}- 
methylsiloxy-2-dimethylsilylethyl-polydimethylsiloxane. 
The above bisphenol compounds may be used alone or in a 
mixture of two or more kinds thereof. 
Among the above bisphenol compounds, preferred are 1,1- 

bis(4-hydroxyphenyl)ethane, 2.2-bis(4-hydroxyphenyl)bu 
tane, 2.2-bis(4-hydroxyphenyl)propane, 1,1-bis(4-hydrox 
yphenyl)-1,1-diphenylmethane, 1,1-bis(4-hydroxyphenyl)- 
1-phenylethane, bis(4-hydroxyphenyl)sulfone, 1,1-bis(4- 
hydroxyphenyl)cyclohexane, 2.2-bis(3-methyl-4- 
hydroxyphenyl)propane, 1,1-bis(3-methyl-4- 
hydroxyphenyl)cyclohexane, 1,1-bis(3-methyl-4- 
hydroxyphenyl)cyclopentane, 4,4'-biphenol. 2.2-bis(3- 
phenyl-4-hydroxyphenyl)propane, 4,4'-(3,3,5- 
trimethylcyclohexylidene)diphenol, 4,4'-1,4-phenylenebis 
(1-methylethylidene)bisphenol, 9.9-bis(4-hydroxyphenyl) 
fluorene and 9.9-bis(3-methyl-4-hydroxyphenyl)fluorene. 
More preferred are 1,1-bis(4-hydroxyphenyl)ethane, 2-2- 

bis(4-hydroxyphenyl)butane, 2.2-bis(4-hydroxyphenyl)pro 
pane, 1,1-bis(4-hydroxyphenyl)-1-phenylethane, 1,1-bis(4- 
hydroxyphenyl)cyclohexane, 2.2-bis(3-methyl-4- 
hydroxyphenyl)propane, 1,1-bis(3-methyl-4- 
hydroxyphenyl)cyclohexane, 1,1-bis(3-methyl-4- 
hydroxyphenyl)cyclopentane, 4,4'-biphenol. 2.2-bis(3- 
phenyl-4-hydroxyphenyl)propane, 4,4'-(3,3,5- 
trimethylcyclohexylidene)diphenol and 9.9-bis(3-methyl-4- 
hydroxyphenyl)fluorene. 
The carbonic acid ester-forming compound (hereinafter 

referred to as the carbonate precursor) includes dihalogenated 
carbonyls such as phosgene, phosgene dimer and phosgene 
trimer and haloformates Such as chloroformate. 

Further, the end terminating agent includes, for example, 
p-tert-butylphenol, p-phenylphenol, p-cumylphenol, hydrof 
luoroalcohols such as 2.3,3-tetrafluoropropanol. 2.2.3.3.4.4. 
5.5-octafluoropentanol and 2.2.3,3,4,4,5,5,6,6,7,7-dodecaf 
luoroheptanol and perfluorooctylphenol. 
When halogenated carbonyls such as phosgene or halofor 

mates Such as chloroformate are used as the carbonate pre 
cursor, this reaction can be carried out in a Suitable solvent 
under the presence of an acid acceptor (for example, basic 
alkaline metal compounds such as alkaline metal hydroxides 
and alkaline metal carbonates and organic bases such as pyri 
dine). They are usually used in the form of aqueous solution. 

Various compounds can be used as alkaline metal hydrox 
ides and alkaline metal carbonates, and usually sodium 
hydroxide, potassium hydroxide, Sodium carbonate and 
potassium carbonate are Suitably used from an economical 
point of view. 
A use proportion of the carbonate precursor described 

above may suitably be controlled taking a stoichiometric ratio 
(equivalent) of the reaction into consideration. When using 
the gaseous carbonate precursor Such as phosgene, a method 
for blowing this into a reaction system can Suitably be 
adopted. 
A use proportion of the acid acceptor described above may 

suitably be determined as well taking a stoichiometric ratio 
(equivalent) of the reaction into consideration. To be specific, 
preferably used is the acid acceptor of 2 equivalents or a little 
more excessive amount than this based on the total mole 
number (usually, one mole corresponds to an equivalent) of 
the bisphenol compound used. 

Various solvents such as those used in producing publicly 
known polycarbonates may be used as the solvent described 
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above alone or in the form of a mixed solvent of two or more 
kinds thereof. The representative examples thereof include, 
for example, hydrocarbon solvents such as toluene, Xylene 
and the like and halogenated hydrocarbon solvents including 
methylene chloride and chlorobenzene. 

In order to accelerate the polycondensation reaction, 
capable of being added to carry out the reaction are a catalyst 
Such as tertiary amines including triethylamine and quater 
nary amines and a branching agent Such as fluoroglycine, 
pyrogallol, 4,6-dimethyl-2,4,6-tris(4-hydroxyphenyl)-2- 
heptene, 1,3,5-tris(4-hydroxyphenyl)benzene, 1,1,1-tris(4- 
hydroxyphenyl)ethane, tris(4-hydroxyphenyl)phenyl 
methane, 2.2-bis(4.4-bis(4-hydroxyphenyl)cyclohexyl 
propane, 2.4-bis(2-bis(4-hydroxyphenyl)-2-propylphenol, 
2,6-bis(2-hydroxy-5-methylbenzyl)-4-methylphenol, 2-(4- 
hydroxyphenyl)-2-(2,4-dihydroxyphenyl)propane, tetrakis 
(4-hydroxyphenyl)methane, tetrakis 4-(4-hydroxyphenyl 
isopropyl)phenoxymethane, 2,4-dihyroxybenzoic acid, 
trimesic acid and cyanuric acid. 

Further, a Small amount of an antioxidant Such as Sodium 
sulfite, hydrosulfite and the like may be added if necessary. 
The reaction is usually carried out attemperature falling in 

a range of 0 to 150°C., preferably 5 to 40°C. The reaction can 
be carried out under any of reduced pressure, atmospheric 
pressure and applied pressure, and usually it can Suitably be 
carried out at atmospheric pressure or own pressure of the 
reaction system. The reaction time is usually 0.5 minute to 10 
hours, preferably 1 minute to 2 hours. The reaction method 
may be any of a continuous method, a semi-continuous 
method and a batch method. The reaction conditions 
described above and a use amount of the end terminating 
agent (molecular-weight-modifier) described above may 
suitably be selected in order to allow the reduced viscosity 
Im/C to fall in the range described above. The polycarbon 
ate resin obtained is suitably Subjected, if necessary, to physi 
cal treatment (mixing, fractionation and the like) and/or 
chemical treatment (polymer reaction, cross-linking treat 
ment, partial decomposition treatment and the like), whereby 
the polycarbonate resin having a prescribed reduced viscosity 
Im/C can be obtained. 
The reaction product (crude product) obtained is subjected 

to various publicly known after-treatments such as a separat 
ing and refining method and the like and can be recovered in 
the form of a polycarbonate resin having a desired purity 
(refining degree). 
The electrophotographic photoreceptor of the present 

invention is an electrophotographic photoreceptor in which a 
photosensitive layer is provided on a conductive Substrate, 
and the above photosensitive layer has a Surface layer com 
prising the polycarbonate resin described above. The electro 
photographic photoreceptor of the present invention shall not 
specifically be restricted in a structure as long as the above 
photosensitive layer is formed on a conductive Substrate, and 
it may assume any structure including electrophotographic 
photoreceptors of various publicly known systems such as a 
single layer type, a laminated type and the like. Usually, 
preferred is a laminated type electrophotographic photore 
ceptor in which a photosensitive layer comprises at least one 
charge generating layer and at least one charge transporting 
layer forming a Surface layer, and the polycarbonate resin 
described above is preferably used as a binder resin and/or the 
Surface layer described above in at least one charge transport 
ing layer. 

In the electrophotographic photoreceptor of the present 
invention, when the polycarbonate resin described above is 
used as the binder resin, the above polycarbonate resin may be 
used alone or in combination of two or more kinds thereofor 
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12 
may be used, if necessary, in combination with resinous com 
ponents in other polycarbonate resins as long as the object of 
the present invention is inhibited from being achieved. 

Various Substrates including publicly known Substrates can 
be used as the conductive substrate used for the electropho 
tographic photoreceptor of the present invention, and to be 
specific, capable of being used are plates, drums and sheets 
comprising aluminum, nickel, chromium, palladium, tita 
nium, molybdenum, indium, gold, platinum, silver, copper, 
Zinc, brass, stainless steel, lead oxide, tin oxide, indium 
oxide, ITO (indium tin oxide: tin-doped indium oxide) and 
graphite, glasses, cloths, papers and films, sheets and seam 
less sieverts of plastics which are subjected to conductive 
treatment by vapor deposition, Sputtering and coating and 
metal drums subjected to metal oxidation treatment by elec 
trode oxidation. 
A charge generating layer of a laminated type electropho 

tographic photoreceptor contains at least charge generating 
Substance, and this charge generating layer can be obtained 
by forming a layer of the charge generating Substance on a 
substrate which is a base therefor by a vacuum vapor depo 
sition method, a chemical vapor deposition method and a 
sputtering method or forming a layer by binding the charge 
generating Substance on a Substrate which is a base therefor 
using a binder resin. Various methods such as publicly known 
methods can be used as a method for forming the charge 
generating layer using the binder resin. Usually, Suitably used 
is a method in which a coating liquid prepared by dispersing 
or dissolving a charge generating Substance in a Suitable 
solvent together with a binder resin is coated on a layer which 
is a prescribed base and dried. The charge generating layer 
thus obtained has a thickness of usually 0.01 to 2.0 um, 
preferably 0.1 to 0.8 um. If the charge generating layer has a 
thickness of less than 0.01 um, it is likely to be difficult to 
form the layer in an even thickness. On the other hand, if it 
exceeds 2.0 Lim, a reduction in the electrophotographic char 
acteristics is likely to be brought about. 

Various publicly known compounds can be used as the 
charge generating material in the charge generating layer 
described above. The specific compounds include selenium 
elemental Substances such as amorphous selenium and trigo 
nal selenium, selenium alloys such as selenium-tellurium, 
Selenium compounds such as ASSes or selenium-containing 
compositions, Zinc oxide, inorganic materials comprising the 
12th group and the 16th group in the periodic table such as 
CdS Se, oxide base semiconductors such as titanium oxide, 
silicon base materials such as amorphous silicon, metal-free 
phthalocyanine pigments such as T type metal-free phthalo 
cyanine and X type metal-free phthalocyanine, metal phtha 
locyanine pigments such as C. type copper phthalocyanine, B 
type copper phthalocyanine, Y type copper phthalocyanine, e 
type copper phthalocyanine, X type copper phthalocyanine, 
A type titanyl phthalocyanine, B type titanyl phthalocyanine, 
C type titanyl phthalocyanine, D type titanyl phthalocyanine, 
E type titanyl phthalocyanine, F type titanyl phthalocyanine, 
G type titanyl phthalocyanine, H type titanyl phthalocyanine, 
K type titanyl phthalocyanine, L type titanyl phthalocyanine, 
Mtype titanyl phthalocyanine, N type titanyl phthalocyanine, 
Ytype titanyl phthalocyanine, oxotitanyl phthalocyanine and 
titanyl phthalocyanine in which a Bragg angle 2 0 shows a 
strong diffraction peak at 27.3+0.2 degrees in an X-ray dif 
fraction diagram, cyanine dyes, anthracene pigments, bisaZo 
pigments, pyrene pigments, polycyclic quinone pigments, 
quinacridone pigments, indigo pigments, perylene pigments, 
pyrylium pigments, squarium pigments, anthoanthrone pig 
ments, benzimidazole pigments, azo pigments, thioindigo 
pigments, quinoline pigments, lake pigments, oxazine pig 
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ments, dioxazine pigments, triphenylmethane pigments, aZu 
lenium pigments, triarylmethane pigments, Xanthene pig 
ments, thiazine pigments, thiapyrylium pigments, 
polyvinylcarbazole and bisbenzimidazole pigments. The 
above compounds can be used alone or in a mixture of two or 
more kinds thereof as the charge generating material. 
Among the above charge generating-materials, Suitable 

ones include compounds specifically described in Japanese 
Patent Application Laid-Open No. 172003/1999. 
The binder resin in the charge generating layer described 

above shall not specifically be restricted, and various publicly 
known resins can be used. To be specific, it includes polysty 
rene, polyvinyl chloride, polyvinyl acetate, vinyl chloride 
vinyl acetate copolymers, polyvinyl acetal, alkid resins, acryl 
resins, polyacrylonitrile, polycarbonates, polyamides, 
butyral resins, polyesters, vinylidene chloride-vinyl chloride 
copolymers, methacryl resins, styrene-butadiene copoly 
mers, vinylidene chloride-acrylonitrile copolymers, vinyl 
chloride-vinyl acetate-maleic anhydride copolymers, sili 
cone resins, silicone-alkid resins, phenol-formaldehyde res 
ins, styrene-alkid resins, melamine resins, polyether resins, 
benzoguanamine resins, epoxy acrylate resins, urethane acry 
late resins, poly-N-vinylcarbazole, polyvinylbutyral, polyvi 
nylformal, polysulfone, casein, gelatin, polyvinyl alcohol, 
ethyl cellulose, nitrocellulose, carboxymethyl cellulose, 
vinylidene chloride base polymer latexes, acrylonitrile-buta 
diene copolymers, vinyltoluene-styrene copolymers, soy 
bean oil-modified alkid resins, nitrated polystyrene, polym 
ethylstyrene, polyisoprene, polythiocarbonate, polyallylate, 
polyhaloallylate, polyallyl ether, polyvinyl acrylate and poly 
ester acrylate. The polycarbonate resin of the present inven 
tion can also be used as the binder resin in the charge gener 
ating layer described above. 
The charge transporting layer can be obtained by forming 

a layer comprising the polycarbonate resin according to the 
present invention described above and the charge transporting 
material on a layer (for example, the charge generating layer) 
which is a base. 

Various methods such as publicly known methods can be 
used as a method for forming the above charge transporting 
layer. Usually, used is a method in which a coating liquid 
prepared by dispersing or dissolving the charge transporting 
material and the polycarbonate resin according to the present 
invention in a suitable solvent or together with other binder 
resin as long as the object of the present invention is not 
disturbed is coated on a substrate which is a prescribed base 
and dried. A blending proportion of the charge transporting 
Substance used for forming the charge transporting layer to 
the polycarbonate resin is preferably 20:80 to 80:20, more 
preferably 30:70 to 70:30 in terms of a mass ratio. 

In the above charge transporting layer, the polycarbonate 
resin described above can be used alone or in a mixture of two 
or more kinds thereof. Further, the resins given as the binder 
resin used for the charge generating layer described above can 
be used in combination with the polycarbonate resin 
described above as long as the object of the present invention 
is not inhibited from being achieved. 
The charge transporting layer thus formed has a thickness 

of usually 5 to 100 um, preferably 10 to 30 um. If this thick 
ness is less than 5um, the initial electric potential is likely to 
be reduced. On the other hand, if it exceeds 100 um, a reduc 
tion in the electrophotographic characteristics is likely to be 
brought about. 

Various publicly known compounds can be used as the 
charge transporting material which can be used together with 
the polycarbonate resin according to the present invention. 
Capable of being Suitably used as the above compounds are 
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14 
carbazole compounds, indole compounds, imidazole com 
pounds, oxazole compounds, pyrazole compounds, oxadiaz 
ole compounds, pyrazoline compounds, thiadiazole com 
pounds, aniline compounds, hydrazone compounds, aromatic 
amine compounds, aliphatic amine compounds, stilbene 
compounds, fluorenone compounds, butadiene compounds, 
quinone compounds, quinodimethane compounds, thiazole 
compounds, triazole compounds, imidazolone compounds, 
imidazolidine compounds, bisimidazolidine compounds, 
oxazolone compounds, benzothiazole compounds, benzimi 
dazole compounds, quinazoline compounds, benzofuran 
compounds, acridine compounds, phenazine compounds, 
poly-N-vinylcarbazole, polyvinylpyrene, polyvinylan 
thracene, polyvinylacridine, poly-9-vinylphenylanthracene, 
pyrene-formaldehyde resins, ethylcarbazole resins and poly 
mers having the above structures in a principal chain and a 
side chain. The above compounds may be used alone or in 
combination of two or more kinds thereof. 
Among the above charge transporting materials, com 

pounds specifically shown as the examples in Japanese Patent 
Application Laid-Open No. 172003/1999 are particularly 
suitably used. 

In the electrophotographic photoreceptor of the present 
invention, an undercoating layer which is usually used can be 
provided between the conductive substrate and the photosen 
sitive layer each described above. Capable of being used for 
the above undercoating layer are fine particles of titanium 
oxide, aluminum oxide, Zirconia, titanic acid, Zirconic acid, 
lanthanic acid, titan black, silica, lead titanate, barium titan 
ate, tin oxide, indium oxide and silicon oxide and components 
Such as polyamide resins, phenol resins, casein, melamine 
resins, benzoguanamine resins, polyurethane resins, epoxy 
resins, cellulose, nitrocellulose, polyvinyl alcohol and poly 
vinylbutyral resins. The binder resins described above or the 
polycarbonate resin according to the present invention may 
be used as a resin used for the above undercoating layer. The 
above fine particles and resins can be used alone or in a 
mixture of various kinds thereof. When they are used in a 
mixture thereof, combined use of the inorganic fine particles 
with the resins allows a coating film having a good Smooth 
ness to be formed, and therefore it is suited. 
The above undercoating layer has a thickness of usually 

0.01 to 10um, preferably 0.01 to 1 lum. If this thickness is less 
than 0.01 um, it is likely to be difficult to form evenly the 
undercoating layer. 
On the other hand, if it exceeds 10 um, a reduction in the 

electrophotographic characteristics is likely to be brought 
about. 
A publicly known blocking layer which is usually used can 

be provided between the conductive substrate and the photo 
sensitive layer each described above. The same ones as the 
binder resins described above can be used for the above 
blocking layer. The above blocking layer has a thickness of 
usually 0.01 to 20 um, preferably 0.01 to 10 um. If this 
thickness is 0.01 um or more, it is easy to form evenly the 
blocking layer. On the other hand, if it is 20 um or less, a 
reduction in the electrophotographic characteristics is not 
likely to be brought about. 

Further, in the electrophotographic photoreceptor of the 
present invention, a protective layer may be laminated on the 
photosensitive layer. The same resins as the binder resins 
described above can be used for the above protective layer. 
Further, the polycarbonate resin according to the present 
invention can be used as well therefor. The above protective 
layer has a thickness of usually 0.01 to 20 um, preferably 0.01 
to 10 Lum. The above protective layer may contain the charge 
generating material and the charge transporting material each 
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described above, additives, metals and oxides thereof, 
nitrides, salts, alloys, carbon blacks and conductive materials 
Such as organic conductive compounds. 

Further, in order to enhance the performances of the elec 
trophotographic photoreceptor, a binder, a plasticizer, a cur 
ing catalyst, a fluidizing agent, a pinhole-controlling agent 
and a spectral sensitizer (sensitizing dye) may be added to the 
charge generating layer and the charge transporting layer 
each described above. Further, additives such as various 
chemical Substances, an antioxidant, a Surfactant, a curling 
preventive and a leveling agent can be added for the purpose 
of preventing an increase in the residual potential, a reduction 
in the charging potential and a reduction in the sensitivity in 
repeated use. 
The binder described above includes silicone resins, polya 

mide resins, polyurethane resins, polyester resins, epoxy res 
ins, polyketone resins, polycarbonate resins, polystyrene res 
ins, polymethacrylate resins, polyacrylamide resins, 
polybutadiene resins, polyisoprene resins, melamine resins, 
benzoguanamine resins, polychloroprene resins, polyacry 
lonitrile resins, ethyl cellulose resins, nitrocellulose resins, 
urea resins, phenol resins, phenoxy resins, polyvinylbutyral 
resins, formal resins, vinyl acetate resins, vinyl acetate/vinyl 
chloride copolymerized resins and polyester carbonate res 
ins. Further, heat- and/or photo-curing resins can be used as 
well. In any cases, it shall not specifically be restricted as long 
as it is a resin which is electrically insulating and which can 
form a coating film in an ordinary state. 
The above binder is preferably added in a blending propor 

tion of 1 to 200 mass %, more preferably 5 to 100 mass % 
based on the polycarbonate resin according to the present 
invention. If a blending proportion of the above binder is less 
than 1 mass %, a coating film of the photosensitive layer is 
likely to be uneven, and if it exceeds 200 mass %, the sensi 
tivity is likely to be reduced. 

The specific examples of the plasticizer described above 
include biphenyl, biphenyl chloride, o-terphenyl, haloge 
nated paraffin, dimethylnaphthalene, dimethyl phthalate, 
dibutyl phthalate, dioctyl phthalate, diethylene glycol phtha 
late, triphenyl phosphate, diisobutyl adipate, dimethyl seba 
cate, dibutyl sebacate, butyl laurate, methylphthalylethylgly 
colate, dimethyl glycol phthalate, methylnaphthalene, 
benzophenone, polypropylene, polystyrene and fluorohydro 
carbon. 
The specific examples of the curing catalyst described 

above include methanesulfonic acid, dodecylbenzene 
Sulfonic acid and dinonylnaphthalenedisulfonic acid, and the 
fluidizing agent includes Modaflow and Acronal 4F. The pin 
hole-controlling agent includes benzoin and dimethyl phtha 
late. 
The above plasticizers, curing catalysts, fluidizing agents 

and pinhole-controlling agents are preferably used in a pro 
portion of 5 mass % or less based on the charge transporting 
material described above. 
When a sensitizing dye is used as the spectral sensitizer, 

Suited are, for example, triphenylmethane base dyes Such as 
methyl violet, crystal violet, Night Blue and Victoria Blue, 
acridine dyes such as erythrocin, Rhodamine B, Rhodamine 
3R, acridine orange and flapeocin, thiazine dyes such as 
Methylene Blue and Methylene Green, oxazine dyes such as 
Capri Blue and Meldra Blue, cyanine dyes, merocyanine 
dyes, Styryl dyes, pyrylium salt dyes and thiopyrylium salt 
dyes. 
An electron accepting material can be added to the photo 

sensitive layer for the purposes of a rise in a sensitivity, a 
reduction in a residual potential and a reduction in fatigue in 
repeated use. 
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Preferred as the specific examples thereof are compounds 

having a large electron affinity Such as Succinic anhydride, 
maleic anhydride, dibromomaleic anhydride, phthalic anhy 
dride, tetrachlorophthalic anhydride, tetrabromophthalic 
anhydride, 3-nitrophthalic anhydride, 4-nitrophthalic anhy 
dride, pyromellitic anhydride, mellitic anhydride, tetracyano 
ethylene, tetracyanoquinodimethane, o-dinitrobenzene, 
m-dinitrobenzene, 1,3,5-trinitrobenzene, p-nitrobenzonito 
rile, picryl chloride, quinonechloroimido, chloranil, broma 
nil, benzoquinone, 2,3-dichlorobenzoquinone, dichlorodicy 
anoparabenzoquinone, naphthoguinone, diphenoquinone, 
tropoquinone, anthraquinone, 1-chloroanthraquinone, dini 
troanthraquinone, 4-nitrobenzophenone, 4,4'-dinitroben 
Zophenone, 4-nitrobenzalmalondinitrile, ethyl C-cyano-3-(p- 
cyanophenyl)acrylate, 9-anthracenylmethylmalondinitrile, 
1-cyano-(p-nitrophenyl)-2-(p-chlorophenyl)ethylene, 2.7- 
dinitrofluorenone, 2,4,7-trinitrofluorenone, 2,4,5,7-tetrani 
trofluorenone, 9-fluorenylidene-(dicyanomethylenemalono 
nitrile), polynitro-9-fluorenylidene 
(dicyanomethylenemalonodinitrile), picric acid, 
o-nitrobenzoic acid, p-nitrobenzoic acid, 3.5-dinitrobenzoic 
acid, pentafluorobenzoic acid, 5-nitrosalicylic acid, 3.5-dini 
trosalicylic acid, phthalic acid and mellitic acid. The above 
compounds may be added to either of the charge generating 
layer and the charge transporting layer, and a blending pro 
portion thereof is usually 0.01 to 200 mass %, preferably 0.1 
to 50 mass % based on the charge generating material or the 
charge transporting material. 

Further, allowed to be used in order to improve the surface 
property are ethylene tetrafluoride resins, ethylene trifluoride 
chloride resins, ethylene tetrafluoride propylene hexafluoride 
resins, vinyl fluoride resins, vinylidene fluoride resins, ethyl 
ene difluoride dichloride resins and copolymers thereof and 
fluorine base graft polymers. A blending proportion of the 
above Surface modifying agents is usually 0.1 to 60 mass %, 
preferably 2 to 40 mass % based on the binder resin described 
above. If a blending proportion thereof is less than 0.1 mass 
%, Surface modification Such as a Surface durability, a reduc 
tion in the Surface energy and the like is likely to be unsatis 
factory. On the other hand, if it exceeds 60 mass %, a reduc 
tion in the electrophotographic characteristics is likely to be 
brought about. 

Hindered phenol base antioxidants, aromatic amine base 
antioxidants, hindered amine base antioxidants, sulfide base 
antioxidants and organic phosphorus base antioxidants are 
preferred as the antioxidants described above. A blending 
proportion of the above antioxidants is usually 0.01 to 10 
mass %, preferably 0.1 to 5 mass % based on the charge 
transporting material described above. 
The specific examples of the hindered phenol base antioxi 

dants, the aromatic amine base antioxidants, the hindered 
amine base antioxidants, the Sulfide base antioxidants and the 
organic phosphorus base antioxidants include those 
described in Japanese Patent Application Laid-Open No. 
172003/1999. 
The above antioxidants may be used alone or in a mixture 

of two or more kinds thereof. They may be added to the 
Surface protective layer, the undercoating layer and the block 
ing layer in addition to the photosensitive layer described 
above. 
A solvent used for forming the charge generating layer and 

the charge transporting layer described above includes, for 
example, aromatic Solvents such as benzene, toluene, Xylene, 
chlorobenzene and anisole, ketones such as acetone, methyl 
ethyl ketone and cyclohexanone, alcohols such as methanol, 
ethanol and isopropanol, esters such as ethylacetate and ethyl 
celloSolve, halogen base hydrocarbons such as carbon tetra 
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chloride, chloroform, dichloromethane and tetrachloroet 
hane, ethers such as tetrahydrofuran and dioxane, dimethyl 
formamide and dimethylsulfoxide. The above solvents may 
be used alone or in a mixture of two or more kinds thereof. 

In a method for forming the charge transporting layer 
described above, the charge transporting material, the addi 
tives and the polycarbonate resin which is used as the binder 
resin each described above are dispersed or dissolved in the 
Solvent to prepare a coating liquid, and this liquid is coated, 
for example, on the charge transporting layer described above 
which is a prescribed base to form the charge transporting 
layer of a form in which the polycarbonate resin described 
above is coexistent as the binder resin with the charge trans 
porting material. 

In a method for preparing the coating liquid described 
above, the blend raw materials described above can be dis 
persed or dissolved by means of a ball mill, a Super Sonic 
wave, a paint shaker, a red devil, a sand mill, a mixer or an 
attritor. In a method for coating the coating liquid thus 
obtained, capable of being adopted are a dip coating method, 
an electrostatic coating method, a powder coating method, a 
spray coating method, a roll coating method, an applicator 
coating method, a spray coater coating method, a bar coater 
coating method, a roll coater coating method, a dip coater 
coating method, a doctor blade coating method, a wire bar 
coating method, a knife coater coating method, an attritor 
coating method, a spinner coating method, a bead coating 
method, a blade coating method and a curtain coating 
method. 
The photosensitive layer of the single layer type electro 

photographic photoreceptor is formed by using the polycar 
bonate resin, the charge generating material and the additives 
each described above and, if necessary, the charge transport 
ing material and other binder resins. In this case, methods for 
preparing a coating liquid and coating it and the formulations 
of the additives are the same as in the case of forming the 
photosensitive layer of the laminated type electrophoto 
graphic photoreceptor. Further, also in the above single layer 
type electrophotographic photoreceptor, an undercoating 
layer, a blocking layer and a surface protective layer may be 
provided as is the case with the laminated type electrophoto 
graphic photoreceptor described above. Informing these lay 
ers, the polycarbonate resinaccording to the present invention 
is preferably used as well. 
The photosensitive layer in the single layer type electro 

photographic photoreceptor has a thickness of usually 5 to 
100 um, preferably 8 to 50 lum. If this thickness is less than 5 
um, the initial electric potential is likely to be reduced. 
On the other hand, if it exceeds 100 um, a reduction in the 

electrophotographic characteristics is likely to be brought 
about. 
A proportion of the charge generating material to the poly 

carbonate resin (binder) which are used for producing the 
above single layer type electrophotographic photoreceptor is 
usually 1:99 to 30:70, preferably 3:97 to 15:85 in terms of a 
mass ratio. When adding the charge transporting material, a 
proportion of the charge transporting material to the polycar 
bonate resin is usually 5:95 to 80:20, preferably 10:90 to 
60:40 in terms of a mass ratio. 
The electrophotographic photoreceptor of the present 

invention thus obtained is a photoreceptor which has an excel 
lent abrasion resistance and in which excellent printing resis 
tance and electrophotographic characteristics are maintained 
over a long period of time, and it is Suitably used in the various 
electrophotographic fields Such as copying machines (mono 
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18 
chrome, multicolor and full color; analog and digital), print 
ers (laser, LED and liquid crystal shutter), facsimiles, plate 
makers and the like. 

In using the electrophotographic photoreceptor of the 
present invention, used for charging are corona discharge 
(Corotron, Scorotron), contact charge (charged roll, charged 
brush) and injection charge. Any of a halogen lamp, a fluo 
rescent lamp, a laser (semiconductor, He-Ne), LED and a 
photoreceptor internal exposure system may be adopted for 
exposure. Used for development are a dry development sys 
tem. Such as cascade development, two component magnetic 
brush development, single component insulated toner devel 
opment and single component conductive toner development 
and a wet development system using a liquid toner. Used for 
transferring are an electrostatic transferring method Such as 
corona transferring, roller transferring and belt transferring, a 
pressure transferring method and an adhesion transferring 
method. Used for fixing are hot roll fixing, radiant flash fix 
ing, open fixing and pressure fixing. Further, a brush cleaner, 
a magnetic brush cleaner, a magnetic roller cleaner and a 
blade cleaner are used. 

EXAMPLES 

Next, the present invention shall be explained in further 
details with reference to examples, but the present invention 
shall by no means be restricted by these examples. 

Example 1 

A solution prepared by dissolving 74 mass parts of 2.2-bis 
(4-hydroxyphenyl)propane (bisphenol A: bis A) in 585 mass 
parts of a sodium hydroxide aqueous Solution having a con 
centration of 6 mass % was mixed with 334 mass parts of 
methylene chloride, and phosgene gas was blown into the 
above Solution in a proportion of 4.2 mass parts/minute for 15 
minutes under cooling while stirring. Then, the above reac 
tion liquid was left standing still to separate an organic layer 
to obtain a methylene chloride solution of a 2.2-bis(4-hydrox 
yphenyl)propane polycarbonate oligomer (hereinafter 
referred to as the bis A oligomer) which had a polymerization 
degree of 2 to 4 and in which a molecular end was a chloro 
formate group. 
Added to 200 ml of a methylene chloride solution of the bis 

A oligomer described above were 0.9 g of a bisphenol com 
pound represented by the following formula: 

F13) 

H3CO OCH3 

SH, \ H. 
HO (CH2)3 -o -(CH), OH 

CHs / CH3 

a compound in which in Formula (4), R is methyl and in 
which n1 is 3 and n2 is 39; a siloxane monomer (1) and 
methylene chloride, and the whole amount was adjusted to 
450 ml. Then, 12.5g of 4,4'-biphenol was mixed with 150 ml 
of a potassium hydroxide aqueous solution having a concen 
tration of 12.2 mass %, and 0.7 g of p-tert-butylphenol which 
was a molecular-weight-modifier was added thereto. Next, 2 
ml of a triethylamine aqueous solution having a concentration 
of 7 mass % was added thereto as a catalyst while vigorously 
stirring the above mixed liquid to carry out reaction at 28°C. 
for 1.5 hour under stirring. After finishing the reaction, the 
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reaction product was diluted with 1 L of methylene chloride, 
and then the solution washed in order twice with 1.5 L of 
water, once with 1 L of 0.01 normal hydrochloric acid and 
twice with 1 L of water. The organic layer was thrown into 
methanol, and a polymer deposited was filtered and dried to 
obtain a copolymerized polycarbonate resin (PC-1). 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.85 di/g at 20°C. The reduced viscosity 
was measured by means of a Ubbelohde improved type vis 
cometer (RM type) for automatically measuring a viscosity 
using an automatic viscosity measuring equipmentVMR-042 
manufactured by Rigo Co., Ltd. The structure and the copo 
lymerization composition of the copolymerized polycarbon 
ate resin (PC-1) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis A, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 4,4'-biphenol was 85:0.1:15. 
A content of the repetitive unit originating in the siloxane 
monomer (1) was 0.98 mass %. 

Further, an electrophotographic photoreceptor was pre 
pared by a method shown below, and the performances 
thereof were evaluated. 
A polyethylene terephthalate resin film on which alumi 

num metal was deposited was used as a conductive substrate 
to produce an electrophotographic photoreceptor in which a 
charge generating layer and a charge transporting layer were 
laminated in order on the surface of the film to form a lami 
nated photosensitive layer. 

Oxotitanium phthalocyanine 0.5 mass part was used as a 
charge generating material, and abutyral resin 0.5 mass part 
was used as a binder resin. They were added to 19 mass parts 
of methylene chloride which was a solvent and dispersed by 
means of a ball mill, and this dispersion was coated on the 
surface of the conductive substrate film described above by 
means of a bar coater and dried, whereby a charge generating 
layer having a film thickness of about 0.5um was formed. 

Next, 0.5 g of the following compound (CTM-1) as a 
charge transporting material: 

CH 
\ 
N CEN-N 

()-A () CH 
CH 

and 0.5g of the copolymerized polycarbonate resin described 
above were dissolved in 10 ml of tetrahydrofuran to prepare a 
coating liquid. This coating liquid was coated on the charge 
generating layer described above by means of an applicator 
and dried to form a charge transporting layer having a film 
thickness of about 20 um was formed. 

Then, the electrophotographic characteristics were mea 
Sured by means of an electrostatic charge testing apparatus 
EPA-8100 (manufactured by Kawaguchi Electric Works Co., 
Ltd.). Corona discharge of -6 kV was carried out to measure 
the initial surface potential (VO), the residual potential (VR) 
after 5 seconds since irradiated with light (10 Lux) and the 
half-life exposure (E1/2). Further, an abrasion resistance of 
the above charge generating layer was evaluated by means of 
a Suga abrasion tester NUS-ISO-3 type (manufactured by 
Suga Test Instruments Co., Ltd.). An abrasion paper (contain 
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ing alumina particles having a particle diameter of 3 um) on 
which a load of 4.9N was applied was brought into contact 
with the surface of the photosensitive layer, and it was recip 
rocated thereon 2,000 times to measure an amount of the mass 
reduced. Further, the same sample as used for evaluating the 
abrasion resistance was used to measure a dynamic friction 
coefficient. A surface property tester (manufactured by Hei 
don Co., Ltd.) was used for measurement to apply a load of 
4.9N, and a ball made of stainless steel was used as a friction 
matter. The results thereof are shown in Table 1. 

Example 2 

A solution prepared by dissolving 87 mass parts of 1,1-bis 
(4-hydroxyphenyl)cyclohexane (bisphenol Z: bis Z) in 607 
mass parts of a potassium hydroxide aqueous Solution having 
a concentration of 9.4 mass % was mixed with 334 mass parts 
of methylene chloride, and phosgene gas was blown into the 
above Solution in a proportion of 4.2 mass parts/minute for 15 
minutes under cooling while stirring. Then, the above reac 
tion liquid was left standing still to separate an organic layer 
to obtain a methylene chloride solution of a 1,1-bis(4-hydrox 
yphenyl)cyclohexane polycarbonate oligomer (hereinafter 
referred to as the bis Z oligomer) which had a polymerization 
degree of 2 to 4 and in which a molecular end was a chloro 
formate group. 

Next, a copolymerized polycarbonate resin (PC-2) was 
obtained by the same method, except that in Example 1, the 
bis Z oligomer was used in place of the bis A oligomer. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.94 dl/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-2) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis Z, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 4,4'-biphenol was 80:0.1:20. 
A content of the repetitive unit originating in the siloxane 
monomer (1) was 0.88 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 3 

A solution prepared by dissolving 83 mass parts of 2.2-bis 
(3-methyl-4-hydroxyphenyl)propane (bisphenol C; bis C) in 
607 mass parts of a potassium hydroxide aqueous solution 
having a concentration of 9.4 mass % was mixed with 334 
mass parts of methylene chloride, and phosgene gas was 
blown into the above solution in a proportion of 4.2 mass 
parts/minute for 15 minutes under cooling while stirring. 
Then, the above reaction liquid was left standing still to 
separate an organic layer to obtain a methylene chloride solu 
tion of a 2.2-bis(3-methyl-4-hydroxyphenyl)propane poly 
carbonate oligomer (hereinafter referred to as the bis Coli 
gomer) which had a polymerization degree of 2 to 4 and in 
which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-3) was 
obtained by the same method, except that in Example 1, the 
bis C oligomer was used in place of the bis A oligomer and 
that 19.4 g of 1,1-bis(4-hydroxyphenyl)-1-phenylethane was 
used in place of 12.5g of 4,4'-biphenol. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.80 dl/g at 20° C. The structure and the 
copolymerization composition of the copolymerized polycar 
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bonate resin (PC-3) obtained were determined by a 'H-NMR 
spectrum. A mole ratio of the repetitive unit originating in bis 
C, the repetitive unit originating in the siloxane monomer (1) 
and the repetitive unit originating in 11-bis(4-hydroxyphe 
nyl)-1-phenylethane was 80:0.1:20. A content of the repeti 
tive unit originating in the siloxane monomer (1) was 0.80 
mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 4 

A solution prepared by dissolving 140 mass parts of 1,1- 
bis(3-cyclohexyl-4-hydroxyphenyl)cyclohexane (bisphenol 
CHZ; bis CHZ) in 607 mass parts of a potassium hydroxide 
aqueous Solution having a concentration of 9.4 mass % was 
mixed with 334 mass parts of methylene chloride, and phos 
gene gas was blown into the above Solution in a proportion of 
4.2 mass parts/minute for 15 minutes under cooling while 
stirring. Then, the above reaction liquid was left standing still 
to separate an organic layer to obtain a methylene chloride 
solution of a 1,1-bis(3-cyclohexyl-4-hydroxyphenyl)cyclo 
hexane polycarbonate oligomer (hereinafter referred to as the 
bis CHZ oligomer) which had a polymerization degree of 2 to 
4 and in which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-4) was 
obtained by the same method, except that in Example 1, the 
bis CHZ oligomer was used in place of the bis A oligomer and 
that 28.9 g of bisphenol CHZ was used in place of 12.5g of 
4,4'-biphenol. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.82 dl/g at 20° C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-4) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis CHZ 

and the repetitive unit originating in the siloxane monomer 
(1) was 100:0.1. A content of the repetitive unit originating in 
the siloxane monomer (1) was 0.60 mass %. 

The copolymerized polycarbonate resin obtained was used 
to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 5 

A solution prepared by dissolving 104 mass parts of 2.2- 
bis(4-hydroxyphenyl)adamantane (2.2-adamantanebisphe 
nol; b is 22Ad) in 607 mass parts of a potassium hydroxide 
aqueous Solution having a concentration of 9.4 mass % was 
mixed with 334 mass parts of methylene chloride, and phos 
gene gas was blown into the above Solution in a proportion of 
4.2 mass parts/minute for 15 minutes under cooling while 
stirring. Then, the above reaction liquid was left standing still 
to separate an organic layer to obtain a methylene chloride 
Solution of a 2.2-bis(4-hydroxyphenyl)adamantane polycar 
bonate oligomer (hereinafter referred to as the bis 22Adoli 
gomer) which had a polymerization degree of 2 to 4 and in 
which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-5) was 
obtained by the same method, except that in Example 1, the 
bis 22Ad oligomer was used in place of the bis A oligomer 
and that 25.3 g of 9.9-bis(3-methyl-4-hydroxyphenyl)fluo 
rene was used in place of 12.5g of 4,4'-biphenol. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity n7p/C of 0.97dl/g at 20°C. The structure and the 
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copolymerization composition of the copolymerized polycar 
bonate resin (PC-5) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis 22Ad. 

the repetitive unit originating in the siloxane monomer (1) 
and the repetitive unit originating in 9.9-bis(3-methyl-4-hy 
droxyphenyl)fluorene was 85:0.1:15. A content of the repeti 
tive unit originating in the siloxane monomer (1) was 0.64 
mass %. 

The copolymerized polycarbonate resin obtained was used 
to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 6 

A solution prepared by dissolving 96 mass parts of 1,1-bis 
(3-methyl-4-hydroxyphenyl)cyclohexane (bisphenol CZ: bis 
CZ) in 607 mass parts of a potassium hydroxide aqueous 
Solution having a concentration of 9.4 mass % was mixed 
with 334 mass parts of methylene chloride, and phosgenegas 
was blown into the above solution in a proportion of 4.2 mass 
parts/minute for 15 minutes under cooling while stirring. 
Then, the above reaction liquid was left standing still to 
separate an organic layer to obtain a methylene chloride solu 
tion of a 1,1-bis(3-methyl-4-hydroxyphenyl)cyclohexane 
polycarbonate oligomer (hereinafter referred to as the bis CZ 
oligomer) which had a polymerization degree of 2 to 4 and in 
which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-6) was 
obtained by the same method, except that in Example 1, the 
bis CZ oligomer was used in place of the bis A oligomer. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity n7p/C of 0.86 dl/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-6) obtained were determined by a 'H-NMR 
spectrum. A mole ratio of the repetitive unit originating in bis 
CZ, the repetitive unit originating in the siloxane monomer 
(1) and the repetitive unit originating in 4,4'-biphenol was 
78:0.1:22. A content of the repetitive unit originating in the 
siloxane monomer (1) was 0.82 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 7 

A Solution prepared by dissolving 105 mass parts of a 
mixture (terpene bisphenol; bis TPT) of two kinds of terpene 
bisphenol represented by the following formula: 

F15 

th to-( )--O-ch 
CH 

OH 
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-continued 
HC CH 
V 
CH OH 
M 

H3C 

OH 

which was synthesized by a method of Synthetic Example 
1 described in Japanese Patent Application Laid-Open No. 
68817/1997 in 607 mass parts of a potassium hydroxide aque 
ous solution having a concentration of 9.4 mass % was mixed 
with 334 mass parts of methylene chloride, and phosgene gas 
was blown into the above solution in a proportion of 4.2 mass 
parts/minute for 15 minutes under cooling while stirring. 
Then, the above reaction liquid was left standing still to 
separate an organic layer to obtain a methylene chloride Solu 
tion of a terpene bisphenol polycarbonate oligomer (herein 
after referred to as the bis TPP oligomer) which had a poly 
merization degree of 2 to 4 and in which a molecular end was 
a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-7) was 
obtained by the same method, except that in Example 1, the 
bis TPP oligomer was used in place of the bis A oligomer and 
that 21.7 g of the same terpene bisphenol as described above 
was used in place of 12.5g of 4,4'-biphenol. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.90 dl/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-7) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis TPP 

and the repetitive unit originating in the siloxane monomer 
(1) was 100:0.1. A content of the repetitive unit originating in 
the siloxane monomer (1) was 0.80 mass %. 

The copolymerized polycarbonate resin obtained was used 
to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 8 

A solution prepared by dissolving 101 mass parts of 1,1- 
bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (trimeth 
ylcyclohexylbisphenol; bis I) in 607 mass parts of a potas 
sium hydroxide aqueous solution having a concentration of 
9.4 mass % was mixed with 334 mass parts of methylene 
chloride, and phosgenegas was blown into the above Solution 
in a proportion of 4.2 mass parts/minute for 15 minutes under 
cooling while stirring. Then, the above reaction liquid was 
left standing still to separate an organic layer to obtain a 
methylene chloride solution of a 1,1-bis(4-hydroxyphenyl)- 
3,3,5-trimethylcyclohexane polycarbonate oligomer (herein 
after referred to as the bis I oligomer) which had a polymer 
ization degree of 2 to 4 and in which a molecular end was a 
chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-8) was 
obtained by the same method, except that in Example 1, the 
bis I oligomer was used in place of the bis A oligomer and that 
15.3 g of bisphenol A was used in place of 12.5g of 4,4'- 
biphenol. 
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A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.94 dl/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-8) obtained were determined by a 'H-NMR 
spectrum. 
A mole ratio of the repetitive unit originating in bis I, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in bis A was 85:0.1:15. A con 
tent of the repetitive unit originating in the siloxane monomer 
(1) was 0.74 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 9 

A solution prepared by dissolving 112 mass parts of 4.4- 
1,4-phenylenebis(1-methylethylidene) bisphenol (Bis PP) 

in 607 mass parts of a potassium hydroxide aqueous solution 
having a concentration of 9.4 mass % was mixed with 334 
mass parts of methylene chloride, and phosgene gas was 
blown into the above solution in a proportion of 4.2 mass 
parts/minute for 15 minutes under cooling while stirring. 
Then, the above reaction liquid was left standing still to 
separate an organic layer to obtain a methylene chloride solu 
tion of a 4.4-1.4-phenylenebis(1-methylethylidene)bisphe 
nol polycarbonate oligomer (hereinafter referred to as the Bis 
PPoligomer) which had a polymerization degree of 2 to 4 and 
in which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-9) was 
obtained by the same method, except that in Example 1, the 
Bis PP oligomer was used in place of the bis A oligomer. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.79 di?g at 20° C. The structure of 
copolymerized polycarbonate (PC-9) obtained was deter 
mined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in Bis PP, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 4,4'-biphenol was 80:0.1:20. 
A content of the repetitive unit originating in the siloxane 
monomer (1) was 0.72 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 10 

A solution prepared by dissolving 177 mass parts of bis(3, 
5-dibromo-4-hydroxyphenyl) sulfone (TBS) in 607 mass 
parts of a potassium hydroxide aqueous solution having a 
concentration of 9.4 mass % was mixed with 334 mass parts 
of methylene chloride, and phosgene gas was blown into the 
above Solution in a proportion of 4.2 mass parts/minute for 15 
minutes under cooling while stirring. Then, the above reac 
tion liquid was left standing still to separate an organic layer 
to obtain a methylene chloride solution of a bis(3,5-dibromo 
4-hydroxyphenyl)sulfone polycarbonate oligomer (hereinaf 
ter referred to as the TBS oligomer) which had a polymeriza 
tion degree of 2 to 4 and in which a molecular end was a 
chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-10) was 
obtained by the same method, except that in Example 1, the 
TBS oligomer was used in place of the bis A oligomerand that 
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23.6 g of 1,1-bis(4-hydroxyphenyl)diphenylmethane was 
used in place of 12.5g of 4,4'-biphenol. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.88 di/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-10) obtained were determined by a 
H-NMR spectrum. 
A mole ratio of the repetitive unit originating in TBS, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 1,1-bis(4-hydroxyphenyl) 
diphenylmethane was 85:0.1:15. A content of the repetitive 
unit originating in the siloxane monomer (1) was 0.42 mass 
%. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 11 

A Solution prepared by dissolving 54 mass parts of 1,1-bis 
(4-hydroxyphenyl)cyclohexane (bis Z) which was the same 
as used in Example 2 and 47 mass parts of 9.9-bis(3-methyl 
4-hydroxyphenyl)fluorene (FLC) in 607 mass parts of a 
potassium hydroxide aqueous solution having a concentra 
tion of 9.4 mass % was mixed with 334 mass parts of meth 
ylene chloride, and phosgene gas was blown into the above 
Solution in a proportion of 4.2 mass parts/minute for 15 min 
utes under cooling while stirring. Then, the above reaction 
liquid was left standing still to separate an organic layer to 
obtain a methylene chloride solution of a 1,1-bis(4-hydrox 
yphenyl)cyclohexane, 9.9-bis(3-methyl-4-hydroxyphenyl) 
fluorene polycarbonate oligomer (hereinafter referred to as 
the Z-FLC oligomer) which had a polymerization degree of 2 
to 4 and in which a molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-11) was 
obtained by the same method, except that in Example 1, the 
Z-FLC oligomer was used in place of the bis A oligomer and 
that 25.3 g of FLC was used in place of 12.5 g of 4,4'- 
biphenol. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.81 d1/g at 20°C. The structure of the 
copolymerized polycarbonate resin (PC-11) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in FLC was 50:0.1:50. A con 
tent of the repetitive unit originating in the siloxane monomer 
(1) was 0.66 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 12 

A Solution prepared by dissolving 54 mass parts of 1,1-bis 
(4-hydroxyphenyl)cyclohexane (bis Z) which was the same 
as used in Example 2 and 25 mass parts of 4,4'-dihydroxy 
diphenyl ether (DHE) in 607 mass parts of a potassium 
hydroxide aqueous solution having a concentration of 9.4 
mass % was mixed with 334 mass parts of methylene chlo 
ride, and phosgene gas was blown into the above solution in 
a proportion of 4.2 mass parts/minute for 15 minutes under 
cooling while stirring. Then, the above reaction liquid was 
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left standing still to separate an organic layer to obtain a 
methylene chloride solution of a 1,1-bis(4-hydroxyphenyl) 
cyclohexane, 4,4'-dihydroxydiphenyl ether polycarbonate 
oligomer (hereinafter referred to as the Z-DHE oligomer) 
which had a polymerization degree of 2 to 4 and in which a 
molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-12) was 
obtained by the same method, except that in Example 1, the 
Z-DHE oligomer was used in place of the bis A oligomer. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.93 d1/g at 20° C. The structure of the 
copolymerized polycarbonate resin (PC-12) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z, the 

repetitive unit originating in bis DHE, the repetitive unit 
originating in the siloxane monomer (1) and the repetitive 
unit originating in 4,4'-biphenol was 50:35:0.1:15. A content 
of the repetitive unit originating in the siloxane monomer (1) 
was 0.81 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 13 

A solution prepared by dissolving 54 mass parts of 1,1-bis 
(4-hydroxyphenyl)cyclohexane (bis Z) which was the same 
as used in Example 2 and 27 mass parts of 4,4'-dihydroxy 
benzophenone (DHK) in 607 mass parts of a potassium 
hydroxide aqueous solution having a concentration of 9.4 
mass % was mixed with 334 mass parts of methylene chlo 
ride, and phosgene gas was blown into the above solution in 
a proportion of 4.2 mass parts/minute for 15 minutes under 
cooling while stirring. Then, the above reaction liquid was 
left standing still to separate an organic layer to obtain a 
methylene chloride solution of a 1,1-bis(4-hydroxyphenyl) 
cyclohexane, 4,4'-dihydroxybenzophenone polycarbonate 
oligomer (hereinafter referred to as the Z-DHK oligomer) 
which had a polymerization degree of 2 to 4 and in which a 
molecular end was a chloroformate group. 

Next, a copolymerized polycarbonate resin (PC-13) was 
obtained by the same method, except that in Example 1, the 
Z-DHKoligomer was used in place of the bis A oligomer and 
that 14.3 g of Z-DHK was used in place of 12.5g of 4,4'- 
biphenol. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.88 d1/g at 20° C. The structure of the 
copolymerized polycarbonate resin (PC-13) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in DHK was 50:0.1:50. A con 
tent of the repetitive unit originating in the siloxane monomer 
(1) was 0.89 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 14 

A solution prepared by dissolving 69 mass parts of 1,1-bis 
(4-hydroxyphenyl)ethane (bisphenol E. bis E) in 607 mass 
parts of a potassium hydroxide aqueous solution having a 
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concentration of 9.4 mass % was mixed with 334 mass parts 
of methylene chloride, and phosgene gas was blown into the 
above Solution in a proportion of 4.2 mass parts/minute for 15 
minutes under cooling while stirring. Then, the above reac 
tion liquid was left standing still to separate an organic layer 
to obtain a methylene chloride solution of a 1,1-bis(4-hydrox 
yphenyl)ethane polycarbonate oligomer (hereinafter referred 
to as the bis E oligomer) which had a polymerization degree 
of 2 to 4 and in which a molecular end was a chloroformate 
group. 

Next, a copolymerized polycarbonate resin (PC-14) was 
obtained by the same method, except that in Example 1, the 
bis E oligomer was used in place of the bis A oligomer. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.94 d1/g at 20°C. The structure of the 
copolymerized polycarbonate resin (PC-14) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis E, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 4,4'-biphenol was 85:0.1:15. 
A content of the repetitive unit originating in the siloxane 
monomer (1) was 1.07 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 15 

A solution prepared by dissolving 79 mass parts of 1,1-bis 
(4-hydroxyphenyl)butane (bisphenol B; bis B) in 607 mass 
parts of a potassium hydroxide aqueous Solution having a 
concentration of 9.4 mass % was mixed with 334 mass parts 
of methylene chloride, and phosgene gas was blown into the 
above Solution in a proportion of 4.2 mass parts/minute for 15 
minutes under cooling while stirring. Then, the above reac 
tion liquid was left standing still to separate an organic layer 
to obtain a methylene chloride solution of a 2.2-bis(4-hydrox 
yphenyl)butane polycarbonate oligomer (hereinafter referred 
to as the bis Boligomer) which had a polymerization degree 
of 2 to 4 and in which a molecular end was a chloroformate 
group. 

Next, a copolymerized polycarbonate resin (PC-15) was 
obtained by the same method, except that in Example 1, the 
bis Boligomer was used in place of the bis A oligomer. 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.86 dI/g at 20° C. The structure of the 
copolymerized polycarbonate resin (PC-15) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis B, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 4,4'-biphenol was 80:0.1:20. 
A content of the repetitive unit originating in the siloxane 
monomer (1) was 0.97 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 16 

A copolymerized polycarbonate resin (PC-16) was 
obtained by the same method, except that in Example 1, the 
same bis Z oligomeras used in Example 2 was used in place 
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of the bis A oligomer and that 18.0 g of bisphenol Z was used 
in place of 12.5g of 4,4'-biphenol. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.88 di/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-16) obtained were determined by a 
H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z and 

the repetitive unit originating in the siloxane monomer (1) 
was 100:0.1. A content of the repetitive unit originating in the 
siloxane monomer (1) was 0.96 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Example 17 

A copolymerized polycarbonate resin (PC-17) was 
obtained by the same method, except that in Example 1, the 
same bis Z oligomeras used in Example 2 was used in place 
of the bis A oligomer and that 14.3 g of 3,3'-dimethyl-4,4'- 
dihydroxybiphenyl was used in place of 12.5g of 4,4'-biphe 
nol. 
A Solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity m/C of 0.82 dll/g at 20°C. The structure and the 
copolymerization composition of the copolymerized polycar 
bonate resin (PC-17) obtained were determined by a 
H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z, the 

repetitive unit originating in the siloxane monomer (1) and 
the repetitive unit originating in 3,3'-dimethyl-4,4'-dihy 
droxybiphenyl was 85:0.1:15. A content of the repetitive unit 
originating in the siloxane monomer (1) was 0.84 mass %. 
The copolymerized polycarbonate resin obtained was used 

to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Comparative Example 1 

A copolymerized polycarbonate resin (PC-A) was 
obtained by the same method, except that in Example 1, the 
siloxane monomer (1) was changed to a siloxane monomer 
(2) represented by the following formula: 

is \ {i. 
(s –0 Ers) CH3 CH3 

39 
OH HO 

A Solution of the copolymerized polycarbonate resin thus 
obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.84 d1/g at 20° C. The structure of the 
copolymerized polycarbonate resin (PC-A) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis A, the 

repetitive unit originating in the siloxane monomer (2) and 
the repetitive unit originating in 4,4'-biphenol was 85:0.1:15. 
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The copolymerized polycarbonate resin obtained was used 
to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Comparative Example 2 

A copolymerized polycarbonate resin (PC-B) was 
obtained by the same method, except that in Example 16, the 
siloxane monomer (1) was changed to the siloxane monomer 
(2). 
A solution of the copolymerized polycarbonate resin thus 

obtained in which methylene chloride was used as a solvent 
and in which a concentration was 0.5 g/dl had a reduced 
viscosity (m/C of 0.88 di/g at 20°C. The structure of the 
copolymerized polycarbonate resin (PC-B) obtained was 
determined by a 'H-NMR spectrum. 
A mole ratio of the repetitive unit originating in bis Z and 

the repetitive unit originating in the siloxane monomer (2) 
was 100:0.1. 

The copolymerized polycarbonate resin obtained was used 
to carry out the same evaluation as in Example 1. The results 
thereof are shown in Table 1. 

Comparative Example 3 

A polycarbonate resin (PC-C) of bisphenol Z was obtained 
by the same method, except that in Example 16, the siloxane 
monomer (1) was not used. 
A solution of the polycarbonate resin thus obtained in 

which methylene chloride was used as a solvent and in which 
a concentration was 0.5 g/dl had a reduced viscosity m/C 
of 0.89 d1/g at 20°C. The structure of the polycarbonate resin 
(PC-C) obtained was determined by a 'H-NMR spectrum. 
The polycarbonate resin obtained was used to carry out the 

same evaluation as in Example 1. The results thereof are 
shown in Table 1. 

Example 1 

Initial Sensitivity Abra- Dynamic 
Surface Residual (half-life Sion friction 
potential potential exposure) amount CO 

(V) (V) (Lux" sec) (mg) efficient 

Example 1 O O O 7 <0.10 
Example 2 O O O .4 <0.10 
Example 3 O O O 7 <0.10 
Example 4 O O O .6 <0.10 
Example 5 O O O .5 <0.10 
Example 6 O O O 3 <0.10 
Example 7 O O O 7 <0.10 
Example 8 O O O 8 <0.10 
Example 9 O O O .5 <0.10 
Example 10 O O O 9 <0.10 
Example 11 O O O 9 <0.10 
Example 12 O O O .6 <0.10 
Example 13 O O O .6 <0.10 
Example 14 O O O .6 <0.10 
Example 15 O O O .5 <0.10 
Example 16 O O O .6 <0.10 
Example 17 O O O .6 <0.10 
Comparative O O O 2.4 <0.10 
Example 1 
Comparative O O O 2.2 <0.10 
Example 2 
Comparative O O O 2.0 O.70 
Example 3 

Remarks: 
Surface potential: cases in which it falls in a range of -740 to 
-770 V were marked with O, and the others were marked 
with X 
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Residual potential: cases of 0 to -5 V were marked with O, 
and the others were marked with X 
Sensitivity: values of 0.85 Lux. Sec or less were marked with 
O, and the others were marked with X 

INDUSTRIAL APPLICABILITY 

The polycarbonate resin of the present invention is suited 
as a resin for forming a photosensitive layer of an electropho 
tographic photoreceptor. The electrophotographic photore 
ceptor of the present invention using the above polycarbonate 
resin is improved in a cleaning property, a lubricity and an 
abrasion resistance and is suitably used in the various elec 
trophotographic fields Such as copying machines (mono 
chrome, multicolor and full color; analog and digital), print 
ers (laser, LED and liquid crystal shutter), facsimiles, 
platemakers and the like. 
What is claimed is: 
1. A polycarbonate resin comprising a repetitive unit rep 

resented by the following Formula (1) and a repetitive unit 
represented by the following Formula (2): 

F1) 

RO 

is \", 
O (CH2) —o -cis 

n2 

(1) 

CH3 CH3 

OR 

C 

(wherein R represents an alkyl group having 1 to 3 carbon 
atoms; n1 is an integer of 2 to 4; and n2 is an integer of 
1 to 200), 

F2) 

(2) 

t O 
(wherein Ar represents a divalent aromatic group which 

comprises at least one of groups represented by the 
following Formula (3): 

F3) 

(3) 

wherein R' and Reach represent independently a group 
Selected from a hydrogen atom, a trifluoromethyl group, 
a halogen atom, an alkyl group having 1 to 10 carbon 
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atoms, an aryl group having 6 to 12 carbon atoms, a 
cycloalkyl group having 3 to 12 carbonatoms, analkoxy 
group having 1 to 6 carbon atoms and an aryloxy group 
having 6 to 12 carbon atoms; and X represents a group 
Selected from a single bond, —O— —S , —SO—, 
—SO. , —CO , CRR - (wherein R and R' 
each represent independently a group selected from a 
hydrogenatom, a trifluoromethyl group, a Substituted or 
unsubstituted alkyl group having 1 to 10 carbon atoms 
and a substituted or unsubstituted aryl group having 6 to 
12 carbon atoms), a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms, a 
Substituted or unsubstituted C,c)-alkylene group having 
2 to 12 carbon atoms, a substituted or unsubstituted 

10 

32 
group in which X is a single bond and the group in which X is 
a group other than a single bond. 

3. The polycarbonate resinas described in claim 1, wherein 
n2 is an integer of 10 to 100. 

4. An electrophotographic photoreceptor in which a pho 
tosensitive layer is provided on a conductive Substrate, 
wherein 

(1) the photosensitive layer is comprised of a laminate 
comprising at least one charge generating layer and at 
least one charge transporting layer comprising a charge 
transporting material and a polycarbonate resin, wherein 
the polycarbonate resin comprises a repetitive unit rep 
resented by the following formula (1): 

(1) 
RO OR 

is \ {i. 
O (CH2) —o -city o 

n2 

9.9-fluorenylidene group, a substituted or unsubstituted 
arylene group having 6 to 12 carbon atoms, a divalent 
group derived from natural terpenes represented by the 
following formula: 

F4) 

(wherein R to R7 represent the same groups as those rep 
resented by R' and R) and an alkylidenearylenealky 
lidenegroup having 8 to 16 carbonatoms represented by 
the following formula: 

(wherein R to R' represent the same groups as those 
represented by R' and R)), and 

wherein the group represented by formula (3) is 
(i) the group represented by formula (3) is a combination of 

the group in which X is a single bond and the group in 
which X is a group other than a single bond, or 

(ii) the group represented by formula (3) is a combination 
of the group in which all X are a single bond and n2 in 
formula (1) is an integer of 39 to 200. 

2. The polycarbonate resinas described in claim 1, wherein 
the group represented by Formula (3) is a combination of the 
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CH3 CH3 O 

(wherein R represents an alkyl group having 1 to 3 carbon 
atoms; n1 is an integer of 2 to 4; and n2 is an integer of 
1 to 200); 

wherein the ratio of charge transporting material to poly 
carbonate resin is 20:80 to 80:20 by mass; or 

(2) the photosensitive layer is comprised of a single layer 
comprising at least one polycarbonate resin represented 
by said formula (1), at least one charge generating mate 
rial and at least one charge transporting material; 

wherein the ratio of the at least one charge transporting 
material to the at least one polycarbonate resin is 5:95 to 
80:20 by mass. 

5. The electrophotographic photoreceptor as described in 
claim 4, wherein the polycarbonate resin contained in the 
photosensitive layer further comprises a repetitive unit rep 
resented by the following Formula (2): 

(2) 

t--- O 
(wherein Arrepresents a divalent aromatic group). 
6. The electrophotographic photoreceptor as described in 

claim 5, wherein Ar in Formula (2) comprises at least one of 
groups represented by the following Formula (3) 

F8) 

(3) 

wherein R' and Reach represent independently a group 
Selected from a hydrogen atom, a trifluoromethyl group, 
a halogen atom, an alkyl group having 1 to 10 carbon 
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atoms, an aryl group having 6 to 12 carbon atoms, a 
cycloalkyl group having 3 to 12 carbonatoms, analkoxy 
group having 1 to 6 carbon atoms and an aryloxy group 
having 6 to 12 carbon atoms; and X represents a group 
Selected from a single bond, —O— —S , —SO—, 
—SO. , —CO , CRR - (wherein R and R' 
each represent independently a group selected from a 
hydrogenatom, a trifluoromethyl group, a Substituted or 
unsubstituted alkyl group having 1 to 10 carbon atoms 
and a substituted or unsubstituted aryl group having 6 to 
12 carbon atoms), a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms, a 
Substituted or unsubstituted C,c)-alkylene group having 
2 to 12 carbon atoms, a substituted or unsubstituted 
9.9-fluorenylidene group, a substituted or unsubstituted 
arylene group having 6 to 12 carbon atoms, a divalent 
group derived from natural terpenes represented by the 
following formula: 

(wherein R to R' represent the same groups as those rep 
resented by R' and R) and an alkylidenearylenealky 
lidenegroup having 8 to 16 carbonatoms represented by 
the following formula: 

F10 

(wherein R to R' represent the same groups as those 
represented by R' and R). 

7. The electrophotographic photoreceptor as described in 
claim 6, wherein X in Formula (3) is a group selected from 
—CRR , a single bond, a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms and a 
substituted or unsubstituted 9.9-fluorenylidene group. 

8. The electrophotographic photoreceptor as described in 
claim 6, wherein X in Formula (3) is CRR , and a 
proportion of the repetitive unit represented by Formula (1) is 
0.01 to 3.9 mass % based on the whole part of the polycar 
bonate resin. 

9. The electrophotographic photoreceptor as described in 
claim 6, wherein the group represented by Formula (3) is (a) 
a combination of the group in which X is a single bond and the 
group in which X is a group other than a single bond, (b) a 
combination of the group in which X is the substituted or 
unsubstituted cycloalkylidene group having 5 to 11 carbon 
atoms and the group in which X is a group other than the 
Substituted or unsubstituted cycloalkylidene group having 5 
to 11 carbon atoms, (c) a combination of the group in which 
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X is the substituted or unsubstituted 9.9-fluorenylidenegroup 
and the group in which X is a group other than the Substituted 
or unsubstituted 9.9-fluorenylidene group, (d) a combination 
of the group in which X is the alkylidenearylenealkylidene 
group having 8 to 16 carbon atoms and the group in which X 
is a group other than the alkylidenearylenealkylidene group 
having 8 to 16 carbon atoms, (e)a combination of the group 
in which X is —SO— and the group in which X is a group 
other than —SO , (f) a combination of the group in which X 
is —O— and the group in which X is a group other than 
—O— or (g) a combination of the group in which X is 
—CO— and the group in which X is a group other than 
—CO—. 

10. The electrophotographic photoreceptor as described in 
claim 4, wherein the polycarbonate resin is used as a binder 
resin in the charge transporting layer. 

11. A polycarbonate resin comprising a repetitive unit rep 
resented by the following Formula (1) and a repetitive unit 
represented by the following Formula (2): 

RO 

is \", 
O (CH), HSi-O -cis 

n2 

(1) 

CH3 CH3 

OR 

O-C 

O 

(wherein R represents an alkyl group having 1 to 3 carbon 
atoms; n1 is an integer of 2 to 4; and n2 is an integer of 
1 to 200) 

(wherein Arrepresents a divalent aromatic group, and com 
prises at least one of groups represented by the following 
formula (3)) 

(2) 

(3) 

1s. 4. 
le. N 

wherein R' and Reach represent independently a group 
Selected from a hydrogen atom, a trifluoromethyl group, 
a halogen atom, an alkyl group having 1 to 10 carbon 
atoms, an aryl group having 6 to 12 carbon atoms, a 
cycloalkyl group having 3 to 12 carbonatoms, an alkoxy 
group having 1 to 6 carbon atoms and an aryloxy group 
having 6 to 12 carbon atoms: X represents a group 
Selected from a single bond, —O— —S— —SO—, 
—SO. , —CO , —CRR - (wherein R and R' 
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each represent independently a group selected from a 
hydrogenatom, a trifluoromethyl group, a Substituted or 
unsubstituted alkyl group having 1 to 10 carbon atoms 
and a substituted or unsubstituted aryl group having 6 to 
12 carbon atoms), a substituted or unsubstituted 
cycloalkylidene group having 5 to 11 carbon atoms, a 
Substituted or unsubstituted C. ()-alkylene group having 
2 to 12 carbon atoms, a substituted or unsubstituted 
9.9-fluorenylidene group, a substituted or unsubstituted 
arylene group having 6 to 12 carbon atoms, a divalent 
group derived from natural terpenes represented by the 
following formula: 

(wherein R to R7 represent the same groups as those rep 
resented by R' and R) and an alkylidenearylenealky 
lidenegroup having 8 to 16 carbonatoms represented by 
the following formula: 

8 O 
R 21 R 

R9 N R11 

(wherein R to R' represent the same groups as those 
represented by R' and R: 

and the group represented by Formula (3) is a combination 
of a group in which X is a substituted or unsubstituted 

10 

15 

25 

30 

35 

36 
9.9-fluorenylidene group and a group in which X is a 
group other than a substituted or unsubstituted 9.9-fluo 
renylidene group. 

12. The polycarbonate resin as described in claim I, 
wherein R and R each represent independently a group 
selected from a trifluoromethyl group, a halogen atom, an 
alkyl group having 1 to 10 carbon atoms, an aryl group 
having 6 to 12 carbon atoms, a cycloalkyl group having 3 to 
12 carbon atoms, an alkoxy group having 1 to 6 carbon atoms 
and an aryloxy group having 6 to 12 carbon atoms. 

13. The polycarbonate resin as described in claim I, 
wherein at least one of RandR represents a hydrogen atom. 

14. The polycarbonate resin as described in claim I, 
wherein both R and R represent a hydrogen atom. 

15. The electrophotographic photoreceptor as described in 
claim 6, wherein R and R each represent independently a 
group selected from a trifluoromethyl group, a halogen atom, 
an alkyl group having 1 to 10 carbon atoms, an aryl group 
having 6 to 12 carbon atoms, a cycloalkyl group having 3 to 
12 carbon atoms, an alkoxy group having 1 to 6 carbon atoms 
and an aryloxy group having 6 to 12 carbon atoms. 

16. The electrophotographic photoreceptor as described in 
claim 6, wherein at least one of R and R represents a hydro 
gen atom. 

17. The electrophotographic photoreceptor as described in 
claim 6, wherein both R and R represent a hydrogen atom. 

18. The polycarbonate resin as described in claim II, 
wherein R and R each represent independently a group 
selected from a trifluoromethyl group, a halogen atom, an 
alkyl group having 1 to 10 carbon atoms, an aryl group 
having 6 to 12 carbon atoms, a cycloalkyl group having 3 to 
12 carbon atoms, an alkoxy group having 1 to 6 carbon atoms 
and an aryloxy group having 6 to 12 carbon atoms. 

19. The polycarbonate resin as described in claim II, 
wherein at least one of RandR represents a hydrogen atom. 

20. The polycarbonate resin as described in claim II, 
wherein both R and R represent a hydrogen atom. 

21. The polycarbonate resin as described in claim I, 
wherein n2 is an integer of 100 to 200. 

k k k k k 


