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Study of Organic Pigment as Charge Generation Material
of Monolayered Organic Photoconductor for Positive
Charging Xerography
Toru NAKAZAWA,* Yasufumi MIZUTA,* Akihiko KAWAHARA,*

Eiichi MIYAMOTO* and Nariaki MUTOM*
(Received February 3, 1994)

We report: (i) A pigment of perylene tetracarboxylic diimido derivative, N, N'-bis(3,5-
dimethylphenyl)-3,4 : 9, 10-perylene bis(carboximido) is a suitable charge generation material

for a monolayered organic photoconductor (OPC) for positive charging xerography.

(ii) For an

improvement of the sensitivity of the monolayered OPC for positive charging, improvement of
the electron transport property of OPC film is suggested to be very important, and this electron
transport property seems to depend mainly on the nature of pigment, which is used as charge
generation material. (ifi) Sensitivity of the monolayered OPC is strongly affected by the crystal-
linity of perylene pigment, lower crystallinity being preferable.
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Fig. 1 Structural formulae of pigments (pig-l~pig-7) as charge generation material

examined in this study.
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Fig. 2 Structural formulae of the components of
monolayered OPC.
a : 9-isopropyl-9 H-carbazole -3 -carbaldehyde
diphenylhydrazone, b : poly (4,4'-cyclohexyl-
idenediphenyl carbonate)
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Table 1 Photosensitivities of monolayered OPC
using pigments in Fig. 1 for charge genera-
tion material.

Pigments Phot%s?l?(s.ist]ivity*
pig-1 3.88
pig-2 6.16
pig-3 4.70
pig-4 6. 28
pig-5 5,52
pig-6 7.51
pig-7 7.89

* Photosensitivity : half decay exposure
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Table 2 Photosensitivities of monolayered and
double layered OPC using pig-l or pig-5
for generation material.

Photosensitivity* [lux:s]

Pigments
Monolayered OPC Double layered OPC
pig-1 3.88 4,89
pig-b 5.52 5.09

* Photosensitivity; half decay exposure
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Table 3 Ionization potentials of pig-1, pig-5 as charge
generation material and IPCH as charge
transport material measured by atmospheric
photoelectron emission spectroscopy with
the use of equipment of AC-1 manufactur-
ed by RIKEN Ltd.”

Compounds Ionization potential

[eV]
pig-1 5.65
pig-5 5.61
IPCH 5.59
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Fig. 3 X-ray diffraction patterns (CuKa) of pig-1
used in this study to investigate the effect
of crystallinity of perylene pigment on the
photosensitivity of monolayered OPC.
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Table 4 Photosensitivities of monolayered and

double layered OPC using pig-1 having

various crystallinities, @, @, and ® shown

by the X-ray diffraction patterns in Fig. 3.

Photosensitivity* [lux-s]

Crystallinity
(cf. Fig. 3) Monolayered Double
OPC layered OPC
@ 3.05 5.06 4.26
® 1.16 4.39 4.59
@ 0.51 3.88 4,89

* Photosensitivity; half decay exposure
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Table 5 Ionization potentials of pig-1 having

various crystallinities measured by atmo-

spheric photoelectron emission spectros-

copy.
Crystallinity Tonization potential
(cf. Fig. 3) [eV]

0] 5.63

® 5.65

@ 5.65
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