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Description

Technical Field

[0001] The present invention relates to an electrophotographic photosensitive body. More particularly, it relates to an
electrophotographic photosensitive body which shows little change in charged potential and residual potential when
repeatedly used and excellent durability.

Background Art

[0002] Conventionally, inorganic photoconductive substances such as selenium, zinc oxide, cadmium sulfide and
silicon have widely been used in an electrophotographic photosensitive body. Those inorganic substances had many
advantages, and simultaneously had various disadvantages. For example, selenium has the disadvantages that its
production conditions are difficult and it is liable to crystallize by heat or mechanical shock. Zinc oxide and cadmium
sulfide have problems in moisture resistance and mechanical strength, and have the disadvantage such that electrostatic
charge and exposure deterioration take place by a coloring matter added as a sensitizer, thus lacking in durability. Silicon
involves that its production conditions are difficult, cost is expensive because of using a gas having strong irritating
properties, and care should be taken to handling because of being sensitive to humidity. Additionally, selenium and
cadmium sulfide have the problem in toxicity.
[0003] Organic photosensitive bodies using various organic compounds that improved disadvantages of those inor-
ganic photosensitive bodies are widely used. Organic photosensitive bodies include a single layer photosensitive body
having a charge generating agent and a charge transport agent dispersed in a binder resin, and a multi-layered photo-
sensitive body having a charge generating layer and a charge transport layer functionally separated. The characteristics
of such a photosensitive body called a functional separation type are that a material suitable to the respective function
can be selected from a wide range, and a photosensitive body having an optional function can easily be produced. From
such a situation, many investigations have been carried out.
[0004] However, although organic materials have many advantages that are not possessed by inorganic materials, it
is the present situation that organic materials sufficiently satisfying all of characteristics required in electrophotographic
photosensitive bodies are not obtained. That is, a decrease in charged potential, an increase in residual potential change
in sensitivity and the like due to repeated use give rise to deterioration of image quality. Cause of this deterioration is
not completely clarified, but active gases such as ozone and NOx generated when charging due to corona discharge,
decomposition of a charge transport agent or the like by ultraviolet light and heat contained in light for exposure and
light for removal of electricity, and the like are considered as some factors. For suppression of those deteriorations, a
method of combining a hydrazone compound and an antioxidant (for example, see Patent Document 1), a method of
combining a butadiene compound and an antioxidant (for example, see Patent Document 2), and the like are known.
However, organic materials having good initial sensitivity are not sufficiently improved in deterioration due to repeated
use, and organic materials having less deterioration due to repeated use have the problems in initial sensitivity and
charging properties. Thus, it is the present situation that the effect for suppressing deterioration is not yet sufficiently
obtained.

Patent Document 1: JP-A-1-44946
Patent Document 2: JP-A-1-118845

[0005] JP 62112163 A describes an electrophotographic sensitive body containing a styryl dye of a specific formula
and a specific organic photoconductor in an amount of 10 to 90 wt.-% of the total solid amount in the photosensitive layer.
[0006] JP 2001 305764 A relates to an electrophotographic photoreceptor having a charge generating layer and an
inhomogeneous charge transfer layer on a conductive supporting body. The inhomogeneous charge transfer layer
contains a binder resin and charge transfer domains containing an organic low molecular weight charge transfer material
and dispersed in the binder resin, and is a diamine derivative having a specific formula.
[0007] EP 1 816 522 A which is a document pursuant to Art. 54(3)EPC, relates to an electrophotographic body having
improved electrophotographic characteristics such as sensitivity and residual potential and durability. The body has a
layer containing at least one specific p-terphenyl compound and at least one polycarbonate compound having a specific
formula.
[0008] EP 1 752 441 A describes p-terphenyl comopounds of specific formulas having improved solubility in an organic
solvent and being useful as a charge transporting agent used in an electrophotogrpahic photoconductor.
[0009] Finally, JP 2003 202 687 A provides an electrophotographic photoconductor free of impairment of electropho-
tographic properties and having a photosensitive layer containing one or more of indane compounds of a specific formula
and an organic additive for an electrophotographic photoreceptor.
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Disclosure of the Invention

[0010] In view of the above, an object of the present invention is to provide an electrophotographic photosensitive
body having high sensitivity and low residual potential in the initial state, being stable to ozone, light, heat, and showing
less fatigue deterioration even in repeated use.
[0011] The present invention relates to an electrophotographic photosensitive body which has stable electrophoto-
graphic characteristics such as charged potential and residual potential and which is highly durable, comprising a con-
ductive support having thereon a layer comprising at least one p-terphenyl compound selected from the following com-
pounds (1) to (5)

and an additive as specified below.
The additive comprises at least one selected from:

an organic phosphite compound represented by general formula (A1)
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wherein R1, R2 and R3 which may be the same or different represent a hydrogen atom, a substituted or unsubstituted
alkyl group, a substituted or unsubstituted alkenyl group or a substituted or unsubstituted aryl group, with the proviso
that the case where R1, R2 and R3 are all hydrogen atoms simultaneously is excluded;
a thioether compound represented by general formula (A3)

R10-S-R11 (A3)

wherein R10 and R11 which may be the same or different represent a substituted or unsubstituted alkyl group, a
substituted or unsubstituted alkenyl group or a substituted or unsubstituted aryl group;
a hydroquinone compound represented by general formula (A4)

wherein R12, R13, R14 and R15 which may be the same or different represent a hydrogen atom, a substituted or
unsubstituted alkyl group, a substituted or unsubstituted alkenyl group, a substituted or unsubstituted aryl group, a
substituted or unsubstituted amino group, a substituted or unsubstituted arylthio group, a substituted or unsubstituted
acyl group, a substituted or unsubstituted silyl group, a substituted or unsubstituted aryloxy group or a substituted
or unsubstituted phosphino group;
a benzotriazole compound represented by general formula (A5)

wherein R16, R17 and R18 which may be the same or different represent a hydrogen atom, a halogen atom, a
substituted or unsubstituted alkyl group, a substituted or unsubstituted alkenyl group or a substituted or unsubstituted
aryl group;
a benzotriazole-alkylene bisphenol compound represented by general formula (A6)

wherein R19 represents a hydrogen atom, a halogen atom, a substituted or unsubstituted alkyl group, a substituted
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or unsubstituted cycloalkyl group, a substituted or unsubstituted alkoxy group or a substituted or unsubstituted aryl
group, R20 represents a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl group, a
substituted or unsubstituted aryl group, a substituted or unsubstituted alkoxy group or a substituted or unsubstituted
aralkyl group, R21 represents a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or un-
substituted aryl group, and R22 and R23 which may be the same or different represent a substituted or unsubstituted
alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted aryl group or a substituted
or unsubstituted aryl group;
a hindered phenol compound represented by general formula (A8)

wherein R27 represents a substituted or unsubstituted alkyl group, and R28, R29, R30 and R31 which may be the
same or different represent a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted
aryl group or a substituted or unsubstituted alkoxy group, or general formula (A9)

wherein R32 represents a substituted or unsubstituted alkyl group, R33, R34 and R35 which may be the same or
different represent a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or unsubstituted
alkoxy group, q is an integer of 2, 3 or 4, and E represents an oxygen atom, a sulfur atom or an aliphatic divalent
group when q is 2, represents an aliphatic trivalent group or an aromatic trivalent group when q is 3, and represents
an aliphatic tetravalent group when q is 4; and
a hindered amine compound represented by general formula (A10)

wherein R36, R37, R38 and R39 which may be the same or different represent a hydrogen atom, a substituted or
unsubstituted alkyl group or a substituted or unsubstituted aryl group, Z represents an atomic group necessary to
form a nitrogen-containing heterocycle, wherein in the pair of R36 and R37 and the pair of R38 and R39, one of them
may be incorporated into Z to form a double bond, u represents a hydrogen atom, an oxygen atom, a substituted
or unsubstituted alkyl group or a substituted or unsubstituted acyl group, and j represents a hydroxyl group, a
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substituted or unsubstituted acyloxy group, a substituted or unsubstituted benzoyl group or other organic residues;
and
wherein the layer contains the additive in an amount of from 0.05 to 30 mass% based on the p-terphenyl compound.

[0012] The electrophotographic photosensitive body of the present invention has a photosensitive layer containing at
least one p-terphenyl compound and further containing at least one additive.
[0013] The present invention can provide an electrophotographic photosensitive body which shows little change in
charged potential and residual potential and which is excellent in durability by using in combination a p-terphenyl com-
pound having a specific structure as a charge transport agent and a compound having a specific structure as an additive.

Brief Description of the Drawings

[0014]

Fig. 1 is a schematic sectional view showing a layer structure of a functional separation type electrophotographic
photosensitive body.
Fig. 2 is a schematic sectional view showing a layer structure of a functional separation type electrophotographic
photosensitive body.
Fig. 3 is a schematic sectional view showing a layer structure of a functional separation type electrophotographic
photosensitive body having an undercoat layer provided between a charge generating layer and a conductive support.
Fig. 4 is a schematic sectional view showing a layer structure of a functional separation type electrophotographic
photosensitive body having an undercoat layer provided between a charge transport layer and a conductive support
and having a protective layer on a charge generating layer.
Fig. 5 is a schematic sectional view showing a layer structure of a functional separation type electrophotographic
photosensitive body having an undercoat layer provided between a charge generating layer and a conductive support
and having a protective layer on a charge transport layer.
Fig. 6 is a schematic sectional view showing a layer structure of a single layer electrophotographic photosensitive
body.
Fig. 7 is a schematic sectional view showing a layer structure of a single layer electrophotographic photosensitive
body having an undercoat layer provided between a photosensitive layer and a conductive support.

[0015] The reference numerals used in the drawings are as follows.

1: Conductive support
2: Charge generating layer
3: Charge transport layer
4: Photosensitive layer
5: Undercoat layer
6: Charge transport substance-containing layer
7: Charge generating substance
8: Protective layer

Best Mode for Carrying Out the Invention

[0016] The charge transport agent includes the p-terphenyl compound of the compounds (1) to (5).
[0017] Various embodiments of a photosensitive layer are present, and the photosensitive layer used in the electro-
photographic photosensitive body of the present invention may be any of those. Such photosensitive bodies are shown
in Figs. 1 to 7 as the representative examples.
[0018] Figs. 1 and 2 shows a structure comprising a conductive support 1 having provided thereon a photosensitive
layer 4 comprising a laminate of a charge generating layer 2 comprising a charge generating substance as a main
component and a charge transport layer 3 comprising a charge transport substance and a binder resin as main compo-
nents. In this embodiment, as shown in Figs. 3, 4 and 5, the photosensitive layer 4 may be provided through an undercoat
layer 5 for adjusting charges provided on the conductive support, and a protective layer 8 may be provided as an
outermost layer. Further, in the present invention, as shown in Figs. 6 and 7, the photosensitive layer 4 comprising a
charge generating substance 7 dissolved or dispersed in a layer 6 comprising a charge transport substance and a binder
resin as main components may be provided on the conductive support 1 directly or through the undercoat layer 5.
[0019] The photosensitive body of the present invention can be prepared according to the conventional method as
follows. For example, at least one p-terphenyl compound selected from the compounds (1) to (5) and at least one additive
selected from the general formulae (A1) to (A11) are dissolved in an appropriate solvent together with a binder resin,



EP 1 818 725 B1

7

5

10

15

20

25

30

35

40

45

50

55

and according to need, charge generating substances, electron withdrawing compounds, plasticizers, pigments are
added, thereby preparing a coating liquid. This coating liquid is applied to the conductive support and dried to form a
photosensitive layer of from several mm to several tens mm. Thus, a photosensitive body can e produced. When the
photosensitive layer comprises two layers of a charge generating layer and a charge transport layer, the photosensitive
layer can be prepared as follow. At least one p-terphenyl compound selected from the compounds (1) to (5) and at least
one additive selected from the general formulae (A1), (A3)-(A6) and (A8)-(A10) are dissolved in an appropriate solvent
together with a binder resin, and plasticizers, pigments are added thereto, thereby preparing a coating liquid, and the
coating liquid thus prepared is applied to the charge generating layer, or a charge transport layer is obtained by applying
the coating liquid, and a charge generating layer is then formed on the charge transport layer. According to need, the
photosensitive body thus prepared may be provided with an undercoat layer and a protective layer.
[0020] The p-terphenyl compound of the compounds (1) to (5) can be synthesized by, for example, condensation
reaction such as Ullmann reaction of 4,4"-diiodo-p-terphenyl or 4,4"-dibromo-p-terphenyl and the corresponding amino
compound. The corresponding amino compound can be synthesized by, for example, condensation reaction such as
Ullmann reaction of aminoindane and p-iodotoluene or p-bromotoluene, and condensation reaction such as Ullmann
reaction of the corresponding aniline derivatives and the corresponding iodobenzene derivatives or the corresponding
bromobenzene derivatives. The aminoindane can be synthesized by, for example, amination (for example, see Non-
Patent Document 2) after passing halogenation (for example, see Non-Patent Document 1) of indane.

Non-Patent Document 1: Jikken Kagaku Koza (4th edition, The Chemical Society of Japan) pages 19 and 363 to 482
Non-Patent Document 2: Jikken Kagaku Koza (4th edition, The Chemical Society of Japan) pages 20 and 279 to 318

[0021] Each constituent used in the present invention is as follows. Specific examples of the additive represented by
the general formulae (A1), (A3) - (A6), (A8) - (A10) are described below.

TABLE 1-(1): Organic phosphite compound represented by the general formula (A1)

Number Structural formula

1-(1)

1-(2)

1-(3)

1-(4)

1-(5)

1-(6)

1-(7)

1-(8)

1-(9)
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(continued)

Number Structural formula

1-(10)

1-(11)

TABLE 1-(2): Organic phosphite compound represented by the general formula (A1)

Number Structural formula

1-(12)

1-(13)

1-(14)

1-(15)

1-(16)

1-(17)

1-(18)

1-(19)

1-(20)

1-(21)
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(continued)

Number Structural formula

1-(22)

TABLE 2: Thioether compound represented by the general formula (A3)

Number Structural formula

3-(1) S(C8H17)2
3-(2) S(C12H25)2
3-(3) S(C18H33)2
3-(4) S(CH2CH2COOH)2

3-(5) S(CH2CH2COOC8H17)2
3-(6) S(CH2CH2COOC12H25)2
3-(7) S(CH2CH2COOC13H27)2
3-(8) S(CH2CH2OCOC13H27)2
3-(9) S(CH2CH2COOC14H29)2
3-(10) S(CH2CH2COOC18H37)2

3-(11)

3-(12)

TABLE 3-(1): Hydroquinone compound represented by the general formula (A4)

Number Structural formula

4-(1)

4-(2)

4-(3)
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(continued)

Number Structural formula

4-(4)

4-(5)

4-(6)

4-(7)

4-(8)

4-(9)

TABLE 3-(2): Hydroquinone compound represented by the general formula (A4)

Number Structural formula

9-(10)

4-(11)

4-(12)

4-(13)
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(continued)

Number Structural formula

4-(14)

4-(15)

4-(16)

4-(17)

TABLE 3-(3): Hydroquinone compound represented by the general formula (A4)

Number Structural formula

4-(18)

4-(19)

4-(20)

4-(21)
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(continued)

Number Structural formula

4-(22)

4-(23)

4-(24)

TABLE 3-(4): Hydroquinone compound represented by the general formula (A4)

Number Structural formula

4-(25)

4-(26)

4-(27)

4-(28)

4-(29)
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(continued)

Number Structural formula

4-(30)

4-(31)

4-(32)

TABLE 4-(1): Benzotriazole compound represented by the general formula (A5)

Number Structural formula

5-(1)

5-(2)

5-(3)

5-(4)

5-(5)
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(continued)

Number Structural formula

5-(6)

5-(7)

5-(8)

TABLE 4-(2): Benzotriazole compound represented by the general formula (A5)

Number Structural formula

5-(9)

5-(10)

5-(11)

5-(12)

TABLE 5-(1): Benzotriazole-alkylene bisphenol compound represented by the general formula (A6)

Number Structural formula

6-(1)
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(continued)

Number Structural formula

6-(2)

6-(3)

6-(4)

6-(5)

6-(6)

6-(7)

6-(8)



EP 1 818 725 B1

16

5

10

15

20

25

30

35

40

45

50

55

TABLE 5-(2): Benzotriazole-alkylene bisphenol compound represented by the general formula (A6)

Number Structural formula

6-(9)

6-(10)

6-(11)

6-(12)

TABLE 6-(1): Hindered phenol compound represented by the general formulae (A8, A9)

Number Structural formula

8-(1)

8-(2)

8-(3)

8-(4)

8-(5)
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(continued)

Number Structural formula

8-(6)

8-(7)

8-(8)

8-(9)

TABLE 6-(2): Hindered phenol compound represented by the general formulae (A8, A9)

Number Structural formula

8-(10)

8-(11)

8-(12)

8-(13)

8-(14)

8-(15)
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(continued)

Number Structural formula

8-(16)

8-(18)

TABLE 7-(1): Hindered amine compound represented by the general formulae (A10)

Number Structural formula

9-(1)

9-(2)

9-(3)

9-(4)

9-(5)

9-(6)

9-(7)
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[0022] A proportion of the additive used in the photosensitive body of the present invention is from 0.05 to 30 mass%
based on the p-terphenyl compound. The preferable use amount is the case that the proportion of the additive is from
0.1 to 20 mass% based on the p-terphenyl compound.
[0023] The conductive support on which the photosensitive layer of the present invention is formed can use the
materials used in the conventional electrophotographic photosensitive bodies. Examples of the conductive support that
can be used include metal drums or sheets of aluminum, aluminum alloy, stainless steel, copper, zinc, vanadium,
molybdenum, chromium, titanium, nickel, indium, gold, platinum or the like; laminates or depositions of those metals;
plastic films, plastic drums, papers or paper cores, obtained by applying conductive substances such as metal powder,
carbon black, copper iodide and polymer electrolyte thereto together with an appropriate binder to conduct conducting
treatment; and plastic films or plastic drums, obtained by containing conductive substances therein to impart conductivity.
[0024] Further, according to need, an undercoat layer comprising a resin, or a resin and a pigment may be provided
between the conductive support and the photosensitive layer. The pigment dispersed in the undercoat layer may be a
powder generally used, but is desirably a while pigment that does not substantially absorb near infrared light or the
similar pigment when high sensitization is considered. Examples of such a pigment include metal oxides represented
by titanium oxide, zinc oxide, tin oxide, indium oxide, zirconium oxide, alumina and silica. The metal oxides that do not
have hygroscopic properties and have less environmental change are desirable.
[0025] Further, as a resin used in the undercoat layer, resins having high solvent resistance to general organic solvents
are desirable, considering that a photosensitive layer is applied to the undercoat layer, using a solvent. Examples of
such a resin include water-soluble resins such as polyvinyl alcohol, casein and sodium polyacrylate; alcohol-soluble
resins such as copolymer nylon and methoxymethylated nylon; and curing resins that form a three-dimensional network
structure such as polyurethane, melamine resin and epoxy resin.
[0026] The charge generating layer in the present invention comprises a charge generating agent, a binder resin, and
additives added according to need, and its production method includes a coating method, a deposition method and a
CVD method.
[0027] Examples of the charge generating agent include phthalocyanine pigments such as various crystal titanyl
phthalocyanines, titanyl phthalocyanine having strong peaks of a diffraction angle 2θ60.2° in X-ray diffraction spectrum
of Cu-Kα at 9.3, 10.6, 13.2, 15.1, 20.8, 23.3 and 26.3, titanyl phthalocyanine having strong peaks of a diffraction angle
2θ60.2° at 7.5, 10.3, 12.6, 22.5, 24.3, 25.4 and 28.6, titanyl phthalocyanine having strong peaks of a diffraction angle
2θ60.2° at 9.6, 24.1 and 27.2, various crystal metal-free phthalocyanine such as τ type and X type, copper phthalocyanine,
aluminum phthalocyanine, zinc phthalocyanine, α type, β type and Y type oxotitanyl phthalocyanines, cobalt phthalocy-
anine, hydroxygallium phthalocyanine, chloroaluminum phthalocyanine, and chloroindium phthalocyanine; azo pigments

(continued)

Number Structural formula

9-(8)

TABLE 7-(2): Hindered amine compound represented by the general formulae (A10)

Number Structural formula

9-(9)

9-(10)
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such as azo pigment having triphenylamine skeleton (for example, see Patent Document 3), azo pigment having carbazole
skeleton (for example, see Patent Document 4), azo pigment having fluorene skeleton (for example, see Patent Document
5), azo pigment having oxadiazole skeleton (for example, see Patent Document 6), azo pigment having bisstylbene
skeleton (for example, see Patent Document 7), azo pigment having dibenzothiophene skeleton (for example, see Patent
Document 8), azo pigment having distyrylbenzene skeleton (for example, see Patent Document 9), azo pigment having
distyrylcarbazole skeleton (for example, see Patent Document 10), azo pigment having distyryloxadiazole skeleton (for
example, see Patent Document 11), azo pigment having stylbene skeleton (for example, see Patent Document 12),
trisazo pigment having carbazole skeleton (for example, see Patent Documents 13 and 14), azo pigment having an-
thraquinone skeleton (for example, see Patent Document 15), and bisazo pigment having diphenylpolyene skeleton (for
example, see Patent Document 16 to 20); perylene pigments such as peryleic anhydride and peryleic imide; polycyclic
quinine pigments such as anthraquinone derivative, anthanthrone derivative, dibenzpyrenequinone derivative, pyran-
throne derivative, violanthrone derivative and iso-violanthrone; diphenylmethane and triphenylmethane pigments; cya-
nine an azomethine pigments; indigo pigments; bisbenzimidazole pigments; azulenium salts; pyrylium salts; thiapyrylium
salts; benzopyrylium salts; and squarylium salts. Those may be used alone or as mixtures of two or more thereof
according to need.

Patent Document 3: JP-A-53-132347
Patent Document 4: JP-A-53-95033
Patent Document 5: JP-A-54-22834
Patent Document 6: JP-A-54-12742
Patent Document 7: JP-A-54-17733
Patent Document 8: JP-A-54-21728
Patent Document 9: JP-A-53-133445
Patent Document 10: JP-A-54-17734
Patent Document 11: JP-A-54-2129
Patent Document 12: JP-A-53-138229
Patent Document 13: JP-A-57-195767
Patent Document 14: JP-A-57-195768
Patent Document 15: JP-A-57-202545
Patent Document 16: JP-A-59-129857
Patent Document 17: JP-A-62-267363
Patent Document 18: JP-A-64-79753
Patent Document 19: JP-B-3-34503
Patent Document 20: JP-B-4-52459

[0028] The binder resin in the charge generating layer is not particularly limited, and examples thereof include poly-
carbonate, polyarylate, polyester, polyamide, polyethylene, polystyrene, polyacrylate, polymethacrylate, polyvinyl bu-
tyral, polyvinyl acetal, polyvinyl formal, polyvinyl alcohol, polyacrylonitrile, polyacrylamide, styrene-acryl copolymer, sty-
rene-maleic anhydride copolymer, acrylonitrile-butadiene copolymer, polysulfone, polyether sulfone, silicon resin and
phenoxy resin. Those may be used alone or as mixtures of two or more thereof according to need.
[0029] The additives used according to need include antioxidants, ultraviolet absorbers, light stabilizers, dispersing
agents, pressure-sensitive adhesives, and sensitizers. The charge generating layer prepared using the above materials
has a film thickness of from 0.1 to 2.0 mm, and preferably from 0.1 to 1.0 mm. The charge transport layer in the present
invention can be formed by dissolving a charge transport agent, a binder resin and according to need, an electron
accepting substance and additives in a solvent, applying the resulting solution to the charge generating layer, the
conductive support or the undercoat layer, and drying.
[0030] Examples of materials used as a binder resin in the charge transport layer include polymers or copolymers of
a vinyl compound such as styrene, vinyl acetate, vinyl chloride, acrylic ester, methacrylic ester and butadiene, and
various resins having compatibility with the charge transport layer and the additive, such as polyvinyl acetal, polycarbonate
(for example, see Patent Documents 21 to 24), polyester, polyphenylene oxide, polyurethane cellulose ester, phenoxy
resin, silicon resin and epoxy resin.
[0031] Those may be used alone or as mixtures of two or more thereof according to need. Amount of the binder resin
used is generally from 0.4 to 10 mass times, and preferably from 0.5 to 5 mass times, the charge transport agent. Specific
examples of the particularly effective resin include polycarbonate resins such as IUPILON, a product of Mitsubishi
Engineering-Plastics Corporation and bisphenol A-biphenol copolycarbonate (a product of Idemitsu Kosan Co., Ltd.

Patent Document 21: JP-A-60-172044
Patent Document 22: JP-A-62-247374
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Patent Document 23: JP-A-63-148263
Patent Document 21: JP-A-2-254459

[0032] The solvent used for the charge transport layer is not particularly limited so long as it dissolves a charge transport
agent, a binder resin, an electron accepting substance and additives. Examples of the solvent that can be used include
polar organic solvents such as tetrahydrofuran, 1,4-dioxane, methyl ethyl ketone, cyclohexanone, acetonitrile, N,N-
dimethylformamide and ethyl acetate; aromatic organic solvents such as toluene, xylene and chlorobenzene; and chlo-
rine-based hydrocarbon solvents such as chloroform, trichloroethylene, dichloromethane and 1,2-dichloroethane. Those
may be used alone or as mixtures of two or more thereof according to need.
[0033] The photosensitive layer of the present invention can contain an electron accepting substance for the purpose
of improvement of sensitivity, decrease of residual potential or reduction of fatigue when used repeatedly. Examples of
the electron accepting substance include succinic anhydride, maleic anhydride, dibromosuccinic anhydride, phthalic
anhydride, tetrachlorophthalic anhydride, tetrabromophthalic anhydride, 3-nitrophthalic anhydride, 4-nitrophthalic anhy-
dride, pyromellitic anhydride, mellitic anhydride, tetracyanoethylene, tetracyanoquinodiethane, o-dinitrobenzene, m-
dinitrobenzene, 1,3,5-trinitrobenzene, p-nitrobenzonitrile, picryl chloride, quinonechloroimide, chloranil, bromanil, dichlo-
rodicyano-p-benzoquinone, anthraquinone, dinitroanthraquinone, 2,3-dichloro-1,4-naphthoquinone, 1-nitroanthraqui-
none, 2-chloroanthraquinone, phenanthrenequinone, terephthalal malenonitrile, 9-anthrylmethylidene malenonitrile, 9-
fluoronylidene malononitrile, polynitro-9-fluoronylidene malononitrile, 4-nitrobenzaldehyde, 9-benzoylanthracene, indan-
edione, 3,5-dinitrobenzophenone, 4-chloronaphthalic anhydride, 3-benzalphthalide, 3-(α-cyano-p-nitrobenzal)-4,5,6,7-
tetrachlorophthalide, picric acid, o-nitrobenzoic acid, p-nitrobenzoic acid, 3,5-dinitrobenzoic acid, pentafluorobenzoic
acid, 5-nitrosalicylic acid, 3,5-dinitrosalicylic acid, phthalic acid, mellitic acid and other compounds having large electron
affinity.
[0034] According to need, a surface protective layer may be provided on the surface of the photosensitive body.
Materials that can be used for the protective layer include resins such as polyester and polyamide, and mixtures of those
resins and metals, metal oxides, and the like that can control electric resistance. The surface protective layer is desirable
to be transparent as much as possible in a wavelength region of light absorption of the charge generating agent.
[0035] The present invention will be illustrated in greater detail with reference to the following Examples, but the
invention should not construed as being limited to those Examples. In the Examples, "part" means "part by mass", and
"%" means "% by weight".

Example 1

[Synthesis Example 1 (Synthesis of Compound (1)]

[0036] 11.5 g (0.063 mol) of phenyl-p-tolylamine, 14.5 g (0.030 mol) of 4,4"-diiodo-p-terphenyl, 5.0 g (0.036 mol) of
anhydrous potassium carbonate, 0.38 g (0.006 mol) of a copper powder and 15 ml of n-dodecane were mixed, and while
introducing a nitrogen gas, the resulting mixture was heated to 200 to 210°C and stirred for 30 hours. After completion
of the reaction, the reaction product was extracted with 400 ml of toluene, insoluble contents were removed by filtration,
and the filtrate was concentrated to dryness. The solid obtained was purified with column chromatography (carrier: silica
gel, elute: toluene:hexane=1:4) to obtain 13.6 g of N-N’-diphenyl-N,N’-di-p-tolyl-4,4"-diamino-p-terphenyl (compound
(1)) (yield: 76.4%, melting point: 167.2 to 168.2°C).
[0037] It was identified as compound (1) by elementary analysis and IR measurement. Elementary analysis values
are as follows. Carbon: 89.23% (89.15%), hydrogen: 6.14% (6.12%), and nitrogen: 4.60% (4.73%) (calculated values
are shown in the parenthesis).

Example 2

[Synthesis Example 2 (Synthesis of Compound (2)]

[0038] 14.1 g (0.066 mol) of (4-methoxy-2-methylphenyl)phenylamine, 14.5 g (0.030 mol) of 4,4"-diiodo-p-terphenyl,
5.0 g (0.036 mol) of anhydrous potassium carbonate, 0.38 g (0.006 mol) of a copper powder and 15 ml of n-dodecane
were mixed, and while introducing a nitrogen gas, the resulting mixture was heated to 200 to 210°C and stirred for 30
hours. After completion of the reaction, the reaction product was extracted with 400 ml of toluene, insoluble contents
were removed by filtration, and the filtrate was concentrated to dryness. The solid obtained was purified with column
chromatography (carrier: silica gel, elute: toluene:hexane=1:2) to obtain 15.7 g of N-N’-di(4-methoxy-2-methylphe-
nyl)-N,N’-diphenyl-4,4"-diamino-p-terphenyl (compound (2)) (yield: 80.0%, melting point: 180.8 to 183.4°C).
[0039] It was identified as compound (2) by elementary analysis and IR measurement. Elementary analysis values
are as follows. Carbon: 84.67% (84.63%), hydrogen: 6.23% (6.18%), and nitrogen: 4.26% (4.29%) (calculated values
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are shown in the parenthesis).

Example 3

[Synthesis Example 3 (Synthesis of Compound (3)]

[0040] 33.3 g (0.25 mol) of 5-aminoindane (a product of Tokyo Chemical Industry Co., Ltd.) was dissolved in 250 ml
of glacial acetic acid, the resulting solution was heated to 50°C, and 51.0 g (0.5 mol) of acetic anhydride was added
dropwise thereto. After completion of the dropwise addition, the resulting solution was stirred for 4 hours. After completion
of the reaction, the reaction liquid was poured in 1,500 ml of ice water while stirring. Crystals precipitated were filtered
off, and washed with 1,000 ml of water. The crystals obtained were dried to obtain 37.06 g of 5-(N-acetylamino)indane
(yield: 84.6%, melting point: 100.5 to 103.5°C)
[0041] 26.28 g (0.15 mol) of 5-(N-acetylamino)indane, 43.61 g (0.20 mol) of p-iodotoluene, 25.88 g (0.188 mol) of
anhydrous potassium carbonate and 2.38 g (0.038 mol) of a copper powder were mixed, and while introducing a nitrogen
gas, the resulting mixture was heated to 200°C and stirred for 6 hours. After completion of the reaction, 22.3 g of
potassium hydroxide dissolved in 20 ml of water and 50 ml of isoamyl alcohol were added to conduct hydrolysis at 130°C
for 2 hours. After completion of the hydrolysis, 250 ml of water was added, and isoamyl alcohol was removed by azeotropic
distillation. 200 ml of toluene was added to dissolve the reaction product. After filtration, the reaction product was
dehydrated with magnesium sulfate. After filtering out the magnesium sulfate, the filtrate was concentrated, and purified
with column chromatography (carrier: silica gel, elute: toluene:hexane=1:4) to obtain 32.3 of indan-5-yl-p-tolylamine.
[0042] 18.1 g (0.081 mol) of indan-5-yl-p-tolylamine, 18.9 g (0.039 mol) of 4,4"-diiodo-p-terphenyl, 7.2 g (0.052 mol)
of anhydrous potassium carbonate, 0.76 g (0.012 mol) of a copper powder and 30 ml of n-dodecane were mixed, and
while introducing a nitrogen gas, the resulting mixture was heated to 200 to 210°C and stirred for 30 hours. After
completion of the reaction, the reaction product was extracted with 400 ml of toluene, insoluble contents were removed
by filtration, and the filtrate was concentrated to dryness. The solid obtained was purified with column chromatography
(carrier: silica gel, elute: toluene:hexane=1:4) to obtain 19.9 g of N-N’-bisinndan-5-yl- N,N’-di-p-tolyl-4,4"-diamino-p-
terphenyl (compound (3)) (yield: 75.7%, melting point: 207.4 to 208.1°C).
[0043] It was identified as compound (3) by elementary analysis and IR measurement. Elementary analysis values
are as follows. Carbon: 89.13% (89.25%), hydrogen: 6.63% (6.59%), and nitrogen: 4.24% (4’. 16%) (calculated values
are shown in the parenthesis).

Example 4

[Photosensitive Body Example 1]

[0044] 1 part of alcohol-soluble polyamide (AMILAN CM-400, a product of Toray Industries, Inc.) was dissolved in 13
parts of methanol. 5 parts of titanium oxide (TIPAQUE CR-EL, a product of Ishihara Sangyo Kaisha, Ltd.) was added
to the solution. The titanium oxide was dispersed with a paint shaker for 8 hours to prepare a coating liquid for an
undercoat layer. The coating liquid was applied to an aluminum surface of an aluminum-deposited PET film using a wire
bar to form an undercoat layer having a thickness of 1 mm.
[0045] 1.5 parts of the following titanyl phthalocyanine (charge generating agent No. 1) having strong peaks of a
diffraction angle 2θ60.2° in X-ray diffraction spectrum of Cu-Kα at 9.6, 24.1 and 27.2

was added to 50 parts of a 3% cyclohexanone solution of a polyvinyl butyral resin (S-LEC BL-S, a product of Sekisui
Chemical Co., Ltd.), and dispersed with an ultrasonic dispersing machine for 1 hour. The dispersion obtained was applied
to the undercoat layer using a wire bar, and dried at 110°C under atmospheric pressure for 1 hour to form a charge
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generating layer having a thickness of 0.6 mm.
[0046] On the other hand, 5.3 parts of the exemplified compound 1-(6) as an additive and 100 parts of the p-terphenyl
compound of compound (1) as a charge transport agent (charge transport agent No. 1) were added to 962 parts of a
13.0% tetrahydrofuran solution of a polycarbonate resin (IUPILON, a product of Mitsubishi Engineering-Plastics Corpo-
ration), and the additive and the p-terphenyl compound were completely dissolved by applying ultrasonic wave. This
solution was applied to the charge generating layer obtained above with a wire bar, and dried at 110°C under atmospheric
pressure for 30 minutes to form a charge transport layer having a thickness of 20 mm. Thus, a photosensitive body was
prepared.

Example 5

[Photosensitive Body Example 2]

[0047] A photosensitive body was prepared in the same manner as in Example 4, except for using the exemplified
compound 3-(6) in place of the exemplified compound 1-(6).

Example 6

[Photosensitive Body Example 3]

[0048] A photosensitive body was prepared in the same manner as in Example 4, except for using the exemplified
compound 4-(8) in place of the exemplified compound 1-(6).

Example 7

[Photosensitive Body Example 4]

[0049] A photosensitive body was prepared in the same manner as in Example 4, except for using the exemplified
compound 6-(5) in place of the exemplified compound 1-(6).

Example 8

[Photosensitive Body Example 5]

[0050] A photosensitive body was prepared in the same manner as in Example 4, except for using the exemplified
compound 10-(6) in place of the exemplified compound 1-(6).

Example 9

[Photosensitive Body Example 6]

[0051] A photosensitive body was prepared in the same manner as in Example 5, except for using titanyl phthalocyanine
having strong peaks of a diffraction angle 2860.2° in X-ray diffraction spectrum of Cu-Kα at 7.5, 10.3, 12.6, 22.5, 24.3,
25.4 and 28.6 (charge generating agent No. 2) in place of the charge generating agent No. 1 and using the p-terphenyl
compound of the compound (2) (charge transport agent No. 2) in place of the charge transport agent No. 1.

Example 10

[Photosensitive Body Example 7]

[0052] A photosensitive body was prepared in the same manner as in Example 9, except for using the exemplified
compound 3-(10) in place of the exemplified compound 3-(6).

Example 11

[Photosensitive Body Example 8]

[0053] A photosensitive body was prepared in the same manner as in Example 5, except for using titanyl phthalocyanine
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having strong peaks of a diffraction angle 2θ60.2° in X-ray diffraction spectrum of Cu-Kα at 9.3, 10.6, 13.2, 15. 1, 20.8,
23.3 and 26.3 (charge generating agent No. 3) in place of the charge generating agent No. 1 and using the p-terphenyl
compound of the compound (3) (charge transport agent No. 3) in place of the charge transport agent No. 1.

Example 12

[Photosensitive Body Example 9]

[0054] A photosensitive body was prepared in the same manner as in Example 11, except for using the exemplified
compound 6-(5) in place of the exemplified compound 3-(6).

Example 13

[Photosensitive Body Example 10]

[0055] 10 parts of alcohol-soluble polyamide (AMILAN CM-8000, a product of Toray Industries, Inc.) was dissolved
in 190 parts of methanol. The resulting solution was applied to an aluminum surface of an aluminum-deposited PET film
using a wire bar, and dried to form an undercoat layer having a thickness of 1 mm.
[0056] 1.5 parts of the following τ-type metal-free phthalocyanine (charge generating agent No. 4) as a charge gen-
erating agent

was added to 50 parts of a 3% cyclohexanone solution of a polyvinyl butyral resin (S-LEC BL-S, a product of Sekisui
Chemical Co., Ltd.), and dispersed with an ultrasonic dispersing machine for 1 hour. The dispersion obtained was applied
to the undercoat layer obtained above using a wire bar, and dried at 110°C under atmospheric pressure for 1 hour to
form a charge generating layer having a thickness of 0.6 mm.
[0057] On the other hand, 5.3 parts of the exemplified compound 6-(5) as an additive and 100 parts of the charge
transport agent No. 3 as a charge transport agent were added to 962 parts of a 13.0% tetrahydrofuran solution of a
polycarbonate resin (IUPILON Z, a product of Mitsubishi Engineering-Plastics Corporation), and the additive and the p-
terphenyl compound were completely dissolved by applying ultrasonic wave. This solution was applied to the charge
generating layer obtained above with a wire bar, and dried at 110°C under atmospheric pressure for 30 minutes to form
a charge transport layer having a thickness of 20 mm. Thus, a photosensitive body was prepared.

Example 14

[Photosensitive Body Example 11]

[0058] A photosensitive body was prepared in the same manner as in Example 9, except for using a mixture of the
charge transport agent No. 3 and the p-terphenyl compound of the compound (4) (charge transport agent No. 4) in a
mass ratio of 8:2 in place of the charge transport No. 2.

Example 15

[Photosensitive Body Example 12]

[0059] A photosensitive body was prepared in the same manner as in Example 14, except for using the exemplified
compound 6-(5) in place of the exemplified compound 3-(6).
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Example 16

[Photosensitive Body Example 13]

[0060] 1.0 part of the following bisazo pigment (charge generating agent No. 5) as a charge generating agent

and 8.6 parts of a 5% cyclohexanone solution of a polyvinyl butyral resin (S-LEC BL-S, a product of Sekisui Chemical
Co., Ltd.) were added to 83 parts of cyclohexanone, and grinding and dispersing treatment was conducted with ball mill
for 48 hours. The dispersion obtained was applied to an aluminum surface of an aluminum-deposited PET film as a
conductive support using a wire bar, and dried to form a charge generating layer having a thickness of 0.8 mm.
[0061] On the other hand, 5.3 parts of the exemplified compound 3-(6) as an additive and 100 parts of the charge
transport agent No. 1 as a charge generating agent were added to 962 parts of a 13.0% tetrahydrofuran solution of a
polycarbonate resin (IUPILON Z, a product of Mitsubishi Engineering-Plastics Corporation), and the additive and the p-
terphenyl compound were completely dissolved by applying ultrasonic wave. This solution was applied to the charge
generating layer obtained above with a wire bar, and dried at 110°C under atmospheric pressure for 30 minutes to form
a charge transport layer having a thickness of 20 mm. Thus, a photosensitive body was prepared.

Example 17

[Photosensitive Body Example 14]

[0062] A photosensitive body was prepared in the same manner as in Example 17, except for using the following
bisazo pigment (charge generating agent No. 6) in place of the charge generating No. 5.

Example 18

[Photosensitive Body Example 15]

[0063] 1.0 part of the following bisazo pigment as a charge generating agent (charge generating agent No. 7)

and 8.6 parts of a 5% tetrahydrofuran solution of a polyester resin (VYLON, a product of Toyobo Co., Ltd.) were added
to 83 parts of tetrahydrofuran, and grinding and dispersing treatment was conducted with ball mill for 48 hours. The
dispersion obtained was applied to an aluminum surface of an aluminum-deposited PET film as a conductive support
using a wire bar, and dried to form a charge generating layer having a thickness of 0.8 mm.
[0064] On the other hand; 5.3 parts of the exemplified compound 3-(6) as an additive and 100 parts of the charge



EP 1 818 725 B1

26

5

10

15

20

25

30

35

40

45

50

55

transport agent No. 1 as a charge generating agent were added to 962 parts of a 13.0% tetrahydrofuran solution of a
polycarbonate resin (IUPILON Z, a product of Mitsubishi Engineering-Plastics Corporation), and the additive and the p-
terphenyl compound were completely dissolved by applying ultrasonic wave. This solution was applied to the charge
generating layer obtained above with a wire bar, and dried at 110°C under atmospheric pressure for 30 minutes to form
a charge transport layer having a thickness of 20 mm. Thus, a photosensitive body was prepared.

[Comparative Example 1]

[0065] A photosensitive body for comparison was prepared in the same manner as in Example 4, except for excluding
the exemplified compound 1-(6).

[Comparative Example 2]

[0066] A photosensitive body for comparison was prepared in the same manner as in Example 9, except for excluding
the exemplified compound 3-(6).

[Comparative Example 3]

[0067] A photosensitive body for comparison was prepared in the same manner as in Example 14, except for excluding
the exemplified compound 3-(6).

[Comparative Example 4]

[0068] A photosensitive body for comparison was prepared in the same manner as in Example 17, except for excluding
the exemplified compound (6).

Example 19

[0069] Electrophotographic characteristics of the photosensitive bodies prepared in Examples 4 to 15 and Comparative
Examples 1 to 3 were evaluated using a photosensitive drum characteristic-measuring apparatus (trade name: ELYSIA-
II, a product of TREK JAPAN). First, the photosensitive body was subjected to corona discharge of -5.5 kV in a dark
place, and an erase lamp of 70 lux was lighted. Charged potential V0 at this time was measured. Next, the photosensitive
body was exposed with monochromatic light of image exposure 780 nm-30 mW to obtain residual potential Vr. This
photosensitive body was exposed to an ozone gas of 20 ppm in a room under illumination of fluorescent lamps for 5
days, and then charged potential V0 and residual potential Vr were measured in the same manner as in before exposure.
The results are shown in Table 8.

TABLE 8

Example and 
Comparative 
Example

Charge 
generating 
agent No.

Charge 
transport 
agent No.

Additive 
No.

Charged potential V0 (-V) Residual potential Vr (-V)

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Example 4 1 1 1-(6) 654 631 9 13

Example 5 1 1 3-(6) 678 646 12 18

Example 6 1 1 4-(8) 642 623 5 13

Example 7 1 1 6-(5) 651 644 19 24

Example 8 1 1 10-(6) 692 643 15 20

Example 9 2 2 3-(6) 589 563 29 31

Example 10 2 2 3-(10) 576 559 22 27

Example 11 3 3 3-(6) 684 654 21 25

Example 12 3 3 6-(5) 669 643 24 28

Example 13 4 3 6-(5) 711 687 43 48
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Example 20

[0070] Electrophotographic characteristics of the photosensitive bodies prepared in Examples 16 to 18 and Compar-
ative Example 4 were evaluated using a photosensitive drum characteristic-measuring apparatus (trade name: ELYSIA-
II, a product of TREK JAPAN). First, the photosensitive body was subjected to corona discharge of -4.8 kV in a dark
place, and an erase lamp of 70 lux was lighted. Charged potential V0 at this time was measured. Next, the photosensitive
body was exposed with monochromatic light of image exposure 40 lux to obtain residual potential Vr. This photosensitive
body was exposed to an ozone gas of 20 ppm in a room under illumination of fluorescent lamps for 5 days, and charged
potential V0 and residual potential Vr were measured in the same manner as in before exposure. The results are shown
in Table 9.

[0071] As described above, the present invention can provide an electrophotographic photosensitive body which shows
less change in charged potential and residual potential and which is excellent in durability, by using in combination a p-
terphenyl compound having a specific structure as a charge transport agent and a compound having a specific structure
as an additive.

Industrial Applicability

[0072] The present invention is useful as an electrophotographic photosensitive body which shows less change in
electrophotographic characteristics and which is capable of realizing high durability.

Claims

1. An electrophotographic photosensitive body comprising a conductive support having thereon a layer comprising at
least one p-terphenyl compound selected from the following compounds (1) to (5)

(continued)

Example and 
Comparative 
Example

Charge 
generating 
agent No.

Charge 
transport 
agent No.

Additive 
No.

Charged potential V0 (-V) Residual potential Vr (-V)

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Example 14 2 3, 4 3-(6) 588 559 28 33

Example 15 2 3, 4 6-(5) 567 545 24 29

Comparative 
Example 1

1 1 - 628 469 7 69

Comparative 
Example 2

2 2 - 595 436 26 69

Comparative 
Example 3

2 3, 4 - 592 440 22 65

TABLE 9

Example and 
Comparative 
Example

Charge 
generating 
agent No.

Charge 
transport 
agent No.

Additive 
No.

Charged potential V0 (-V) Residual potential Vr (-V)

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Before 
ozone gas 
exposure

After 
ozone gas 
exposure

Example 16 5 1 3-(6) 720 700 25 31

Example 17 6 1 3-(6) 711 691 22 29

Example 18 7 1 3-(6) 725 689 11 20

Comparative 
Example 4

5 1 - 725 513 20 64
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and an additive which comprises at least one selected from:

an organic phosphite compound represented by general formula (A1)
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wherein R1, R2 and R3 which may be the same or different represent a hydrogen atom, a substituted or unsubstituted
alkyl group, a substituted or unsubstituted alkenyl group or a substituted or unsubstituted aryl group, with the proviso
that the case where R1, R2 and R3 are all hydrogen atoms simultaneously is excluded;
a thioether compound represented by general formula (A3)

R10-S-R11 (A3)

wherein R10 and R11 which may be the same or different represent a substituted or unsubstituted alkyl group, a
substituted or unsubstituted alkenyl group or a substituted or unsubstituted aryl group;
a hydroquinone compound represented by general formula (A4)

wherein R12, R13, R14 and R15 which may be the same or different represent a hydrogen atom, a substituted or
unsubstituted alkyl group, a substituted or unsubstituted alkenyl group, a substituted or unsubstituted aryl group, a
substituted or unsubstituted amino group, a substituted or unsubstituted arylthio group, a substituted or unsubstituted
acyl group, a substituted or unsubstituted silyl group, a substituted or unsubstituted aryloxy group or a substituted
or unsubstituted phosphino group;
a benzotriazole compound represented by general formula (A5)

wherein R16, R17 and R18 which may be the same or different represent a hydrogen atom, a halogen atom, a
substituted or unsubstituted alkyl group, a substituted or unsubstituted alkenyl group or a substituted or unsubstituted
aryl group;
a benzotriazole-alkylene bisphenol compound represented by general formula (A6)
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wherein R19 represents a hydrogen atom, a halogen atom, a substituted or unsubstituted alkyl group, a substituted
or unsubstituted cycloalkyl group, a substituted or unsubstituted alkoxy group or a substituted or unsubstituted aryl
group, R20 represents a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl group, a
substituted or unsubstituted aryl group, a substituted or unsubstituted alkoxy group or a substituted or unsubstituted
aralkyl group, R21 represents a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or un-
substituted aryl group, and R22 and R23 which may be the same or different represent a substituted or unsubstituted
alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted aryl group or a substituted
or unsubstituted alkyl aryl group;
a hindered phenol compound represented by general formula (A8)

wherein R27 represents a substituted or unsubstituted alkyl group, and R28, R29, R30 and R31 which may be the
same or different represent a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted
aryl group or a substituted or unsubstituted alkoxy group, or general formula (A9)

wherein R32 represents a substituted or unsubstituted alkyl group, R33, R34 and R35 which may be the same or
different represent a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or unsubstituted
alkoxy group, q is an integer of 2, 3 or 4, and E represents an oxygen atom, a sulfur atom or an aliphatic divalent
group when q is 2, represents an aliphatic trivalent group or an aromatic trivalent group when q is 3, and represents
an aliphatic tetravalent group when q is 4;
a hindered amine compound represented by general formula (A10)
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wherein R36, R37, R38 and R39 which may be the same or different represent a hydrogen atom, a substituted or
unsubstituted alkyl group or a substituted or unsubstituted aryl group, Z represents an atomic group necessary to
form a nitrogen-containing heterocycle, wherein in the pair of R36 and R37 and the pair of R38 and R39, one of
them may be incorporated into Z to form a double bond, u represents a hydrogen atom, an oxygen atom, a substituted
or unsubstituted alkyl group or a substituted or unsubstituted acyl group, and j represents a hydroxyl group, a
substituted or unsubstituted acyloxy group, a substituted or unsubstituted benzoyl group or other organic residues;
and
wherein the layer contains the additive in an amount of from 0.05 to 30 mass% based on the p-terphenyl compound.

2. The electrophotographic photosensitive body as claimed in claim 1, wherein the additive is contained in an amount
of from 0.1 to 20 mass% based on the p-terphenyl compound.

Patentansprüche

1. Elektrofotografischer lichtempfindlicher Körper, umfassend einen leitenden Träger, der darauf eine Schicht aufweist,
umfassend zumindest eine p-Terphenylverbindung, ausgewählt aus den folgenden Verbindungen (1) bis (5)
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und ein Additiv, umfassend zumindest eines, ausgewählt aus:

einer organischen Phosphitverbindung mit der allgemeinen Formel (A1)

worin R1, R2 und R3, die gleich oder verschieden sein können, ein Wasserstoffatom, eine substituierte oder unsub-
stituierte Alkylgruppe, substituierte oder unsubstituierte Alkenylgruppe oder substituierte oder unsubstituierte Aryl-
gruppe sind, mit dem Vorbehalt, dass der Fall, wenn R1, R2 und R3 jeweils gleichzeitig Wasserstoffatome sind,
ausgeschlossen ist,
einer Thioetherverbindung mit der allgemeinen Formel (A3)

R10-S-R11 (A3)

worin R10 und R11, die gleich oder verschieden sein können, eine substituierte oder unsubstituierte Alkylgruppe,
substituierte oder unsubstituierte Alkenylgruppe oder substituierte oder unsubstituierte Arylgruppe sind;
Hydrochinonverbindung mit der allgemeinen Formel (A4)

worin R12, R13, R14 und R15, die gleich oder verschieden sein können, ein Wasserstoffatom, eine substituierte oder
unsubstituierte Alkylgruppe, substituierte oder unsubstituierte Alkenylgruppe, substituierte oder unsubstituierte Aryl-
gruppe, substituierte oder unsubstituierte Aminogruppe, substituierte oder unsubstituierte Arylthiogruppe, substitu-
ierte oder unsubstituierte Acylgruppe, substituierte oder unsubstituierte Silylgruppe, substituierte oder unsubstituierte
Aryloxygruppe oder substituierte oder unsubstituierte Phosphinogruppe sind;
Benzotriazolverbindung mit der allgemeinen Formel (A5)

worin R16, R17 und R18, die gleich oder verschieden sein können, ein Wasserstoffatom, Halogenatom, substituierte
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oder unsubstituierte Alkylgruppe, substituierte oder unsubstituierte Alkenylgruppe oder substituierte oder unsubs-
tituierte Arylgruppe sind;
Benzotriazol-Alkylenbisphenol-Verbindung mit der allgemeinen Formel (A6)

worin R19 ein Wasserstoffatom, Halogenatom, substituierte oder unsubstituierte Alkylgruppe, substituierte oder
unsubstituierte Cycloalkylgruppe, substituierte oder unsubstituierte Alkoxygruppe oder substituierte oder unsubsti-
tuierte Arylgruppe ist, R20 eine substituierte oder unsubstituierte Alkylgruppe, substituierte oder unsubstituierte
Cycloalkylgruppe, substituierte oder unsubstituierte Arylgruppe, substituierte oder unsubstituierte Alkoxygruppe
oder substituierte oder unsubstituierte Aralkylgruppe ist, R21 ein Wasserstoffatom, substituierte oder unsubstituierte
Alkylgruppe oder substituierte oder unsubstituierte Arylgruppe ist und R22 und R23, die gleich oder verschieden sein
können, eine substituierte oder unsubstituierte Alkylgruppe, substituierte oder unsubstituierte Cycloalkylgruppe,
substituierte oder unsubstituierte Arylgruppe oder substituierte oder unsubstituierte Alkylarylgruppe sind;
gehinderter Phenolverbindung mit der allgemeinen Formel (A8)

worin R27 eine substituierte oder unsubstituierte Alkylgruppe ist und R28, R29, R30 und R31, die gleich oder verschie-
den sein können, ein Wasserstoffatom, eine substituierte oder unsubstituierte Alkylgruppe, substituierte oder un-
substituierte Arylgruppe oder substituierte oder unsubstituierte Alkoxygruppe sind; oder mit der allgemeinen Formel
(A9)

worin R32 eine substituierte oder unsubstituierte Alkylgruppe ist, R33, R34 und R35, die gleich oder verschieden sein
können, ein Wasserstoffatom, eine substituierte oder unsubstituierte Alkylgruppe oder substituierte oder unsubsti-
tuierte Alkoxygruppe sind, q eine ganze Zahl von 2, 3 oder 4 ist und E ein Sauerstoffatom, Schwefelatom oder eine
aliphatische bivalente Gruppe ist, wenn q 2 ist, eine aliphatische trivalente Gruppe oder eine aromatische trivalente
Gruppe ist, wenn q 3 ist, und eine aliphatische tetravalente Gruppe ist, wenn q 4 ist;
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gehinderter Aminverbindung mit der allgemeinen Formel (A10)

worin R36, R37, R38 und R39, die gleich oder verschieden sein können, ein Wasserstoffatom, eine substituierte oder
unsubstituierte Alkylgruppe oder substituierte oder unsubstituierte Arylgruppe sind, Z eine Atomgruppe ist, die not-
wendig ist zur Bildung eines stickstoffhaltigen Heterocyclus, worin in dem Paar von R36 und R37 und dem Paar von
R38 und R39 eines von diesen in Z zur Bildung einer Doppelbindung eingefügt sein kann, u ein Wasserstoffatom,
Sauerstoffatom, substituierte oder unsubstituierte Alkylgruppe oder substituierte oder unsubstituierte Acylgruppe
ist und j eine Hydroxylgruppe, substituierte oder unsubstituierte Acyloxygruppe, substituierte oder unsubstituierte
Benzoylgruppe oder andere organische Reste bedeutet, und
worin die Schicht das Additiv in einer Menge von 0,05 bis 30 Massen-%, bezogen auf die p-Terphenylverbindung,
enthält.

2. Elektrofotografischer lichtempfindlicher Körper nach Anspruch 1, worin das Additiv in einer Menge von 0,1 bis 20
Massen-% enthalten ist, bezogen auf die p-Terphenylverbindung.

Revendications

1. Corps électrophotographique photosensible comprenant un support conducteur ayant sur celui-ci une couche com-
prenant au moins un composé p-terphényle choisi parmi les composés (1) à (5) suivants
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et un additif qui comprend au moins un choisi parmi :

un composé phosphite organique représenté par la formule générale (A1)

dans laquelle R1, R2 et R3, qui peuvent être identiques ou différents, représentent un atome d’hydrogène, un groupe
alkyle substitué ou non substitué, un groupe alcényle substitué ou non substitué ou un groupe aryle substitué ou
non substitué, sous réserve que le cas où R1, R2 et R3 sont tous des atomes d’hydrogène simultanément est exclu ;
un composé thioéther représenté par la formule générale (A3)

R10-S-R11 (A3)

dans laquelle R10 et R11, qui peuvent être identiques ou différents, représentent un groupe alkyle substitué ou non
substitué, un groupe alcényle substitué ou non substitué ou un groupe aryle substitué ou non substitué ;
un composé hydroquinone représenté par la formule générale (A4)
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dans laquelle R12, R13, R14 et R15, qui peuvent être identiques ou différents, représentent un atome d’hydrogène,
un groupe alkyle substitué ou non substitué, un groupe alcényle substitué ou non substitué, un groupe aryle substitué
ou non substitué, un groupe amino substitué ou non substitué, un groupe arylthio substitué ou non substitué, un
groupe acyle substitué ou non substitué, un groupe silyle substitué ou non substitué, un groupe aryloxy substitué
ou non substitué ou un groupe phosphino substitué ou non substitué ;
un composé benzotriazole représenté par la formule générale (A5)

dans laquelle R16, R17 et R18, qui peuvent être identiques ou différents, représentent un atome d’hydrogène, un
atome d’halogène, un groupe alkyle substitué ou non substitué, un groupe alcényle substitué ou non substitué ou
un groupe aryle substitué ou non substitué ;
un composé benzotriazole-alkylène bisphénol représenté par la formule générale (A6)

dans laquelle R19 représente un atome d’hydrogène, un atome d’halogène, un groupe alkyle substitué ou non
substitué, un groupe cycloalkyle substitué ou non substitué, un groupe alcoxy substitué ou non substitué ou un
groupe aryle substitué ou non substitué, R20 représente un groupe alkyle substitué ou non substitué, un groupe
cycloalkyle substitué ou non substitué, un groupe aryle substitué ou non substitué, un groupe alcoxy substitué ou
non substitué ou un groupe aralkyle substitué ou non substitué, R21 représente un atome d’hydrogène, un groupe
alkyle substitué ou non substitué ou un groupe aryle substitué ou non substitué, et R22 et R23, qui peuvent être
identiques ou différents, représentent un groupe alkyle substitué ou non substitué, un groupe cycloalkyle substitué
ou non substitué, un groupe aryle substitué ou non substitué ou un groupe alkylaryle substitué ou non substitué ;
un composé phénol encombré représenté par la formule générale (A8)
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dans laquelle R27 représente un groupe alkyle substitué ou non substitué, et R28, R29, R30 et R31, qui peuvent être
identiques ou différents, représentent un atome d’hydrogène, un groupe alkyle substitué ou non substitué, un groupe
aryle substitué ou non substitué ou un groupe alcoxy substitué ou non substitué, ou la formule générale (A9)

dans laquelle R32 représente un groupe alkyle substitué ou non substitué, R33, R34 et R35, qui peuvent être identiques
ou différents, représentent un atome d’hydrogène, un groupe alkyle substitué ou non substitué ou un groupe alcoxy
substitué ou non substitué, q est un entier de 2, 3 ou 4, et E représente un atome d’oxygène, un atome de soufre
ou un groupe aliphatique divalent lorsque q est 2, représente un groupe aliphatique trivalent ou un groupe aromatique
trivalent lorsque q est 3, et représente un groupe aliphatique tétravalent lorsque q est 4 ;
un composé amine encombrée représenté par la formule générale (A10)

dans laquelle R36, R37, R38 et R39, qui peuvent être identiques ou différents, représentent un atome d’hydrogène,
un groupe alkyle substitué ou non substitué ou un groupe aryle substitué ou non substitué, Z représente un groupe
atomique nécessaire pour former un hétérocycle contenant de l’azote, dans laquelle, dans la paire de R36 et R37
et la paire de R38 et R39, l’un d’entre eux peut être incorporé dans Z pour former une liaison double, u représente
un atome d’hydrogène, un atome d’oxygène, un groupe alkyle substitué ou non substitué ou un groupe acyle
substitué ou non substitué, et j représente un groupe hydroxyle, un groupe acyloxy substitué ou non substitué, un
groupe benzoyle substitué ou non substitué ou autres résidus organiques ; et
dans lequel la couche contient l’additif dans une quantité de 0,05 à 30% en masse sur la base du composé p-
terphényle.
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2. Corps électrophotographique photosensible selon la revendication 1, dans lequel l’additif est contenu dans une
quantité de 0,1 à 20% en masse sur la base du composé p-terphényle.
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