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Characteristics ofキ声Form Meta卜 Free Phthalocyanine and its improvement

for Organic Photoreceptor Use
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Effects of particle shape on T forrn metal‐free phthalocyanine

(T‐I12PC)fOr Charge generation rnaterial were investigated Con‐
tinuing the lnilhng for preparation of particles,we could change
the particle shape of 7‐H2PC frOrll needle-like(Type I)to Eranu_
lar(Type II)in a crystal conversion process.I)ifferences of the
analytical,electrical)and electrophotqgraphic properties can be
seen between Tttpe l and T,pe II.The photoreceptor of TJrpe II
exhibited excellent electrophotographic properties relative to
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terial and butadiene derivative for charge transport material
measured 2,5 ergs/Cm2 at 780 nm.
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Introduction

Colnpact laser beam printers (LBP)equipped with

GaAlAs laser diodes, which emit wavelengths longer

than approxll■ ately 750 nnl, have been placed on the

market, PhotoreceptOrs with a photoresponse in the

near‐infrared region of 760-830 nm are therefore needed

for LBP applications. For this reason, active research is

under way 、 /ith regard to dual‐ layered photoreceptors

using organic materials, such as phthalocyanines, for

charge generation l■ aterials(CGWD.

It has been reported that photosensitivity depends on

the crystal form of phthalocyanines.1 1弱 「e have been in‐

vestigating dual‐ layered organic photoreceptors incorpo‐
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near‐infrared;ho、vever,the T‐H2PC Sh° 、ved excellent sen‐

sitivity in the near‐ infrared region folloM/ing crystal

transformation with polyethylene glycol ■ lilling.Thus,

the investigation of particle shapes becomes lnore impor‐
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tant for highly sensitive photoreceptOrst ln particular,we

observed the crystal structures and electrophotographic

differences of two shapes of T‐H2PC,the needle‐ like parti‐

CleS(Type I)and the granular particles(Type II).

In this paper lwe report the characteristics Of T‐H2PC

compared with other polymorphs of H 2PC and the differ_

ences between the two shapes of T‐ H2PC fOr LBP printing

systeln use.

Experil■ ental

Materials and Sample Preparation. The polymor‐

phic transition processes of H2PC are shO、 ァn in Fig, 1.

Crude β ‐H2PC WaS synthesized by the reaction of phtha‐

lonitrile in organic inert solvent, The reaction product

was purified by solvent extraction.The α ‐H2PC WaS pre‐

pared from crude β ‐H2PC by the acid‐ pasting method.
The T‐ H2PC WaS prepared fl・ om acid‐ pasted α ‐H2PC by
wet milling in polyethylene glycol.The shape of the

T‐H2PC particles was needle‐ like(Type I).The milling

tilne duration was approxilnately 20 hr in the tempera‐

ture range 60-130 ° C,The new Type II was then pre‐

pared byヽwet rnilling of Type l for approximately 10 hr in

the same pot.After that process,the shape of the parti‐

cles had changed froII needle‐ like to granular.The gran‐

ular T‐H2PC WaS designated Type II,

The surface‐type cell for electric measurements con‐

sists of t、vO interpenetrating cOmbs spaced O.5 mln apart.

Electrodes are made by depositing Au onto the surface of

the H2PC・ The tOtal area of H 2PC iS 24.01■m2.
Structures of the materials used for CGmlt and the

charge transport material(CTA江 )are shOwn in Fig.2,
The substrate is an alu■linuln plate.The charge genera‐

Figure l.POlymorphic transition prOcess of H2 PC'
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Figure 2.Structures of CGNIt and CTttI.

tion layer(CGL)consiStS Of 50 wt%of a CGM dispersed

in poly(vinylbutyral)ヽ アith thickness of O.2μ m.The
charge transport layer(CTL)is cOrnposed of 50 wt%

butadiene derivative in bisphenol‐ A‐polycarbOnate on the
CGL.The CTL thickness is 20 μ m.
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sured at rooln ternperature on a」EOL GSX‐ 2701W spec‐
trometer at the frequency of 67.5 MHz.The techniques of
CP/MAS were employed to enhance signal‐to‐■oise ratio
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were deterrnined by using liquid tetramethyl silane

(TMS)as an external reference.X‐ ray powder diffraction

patterns were recorded on a Rigaku‐ Denki RU‐ 200
diffractometer equipped with CuK α  lnOnochromatic radi‐
ation, AbsorptiOn spectra Of filrns 、 アere recorded on a
UV‐ 2100S spectrophotometer(Japan spectroscopic Co.)

Ltd.)・Average particle sizes of H 2 PC Were measured by a

Shimadzu SA‐ CP3 centrifugal particle analyzer ttor dis‐

persed particles in THF.
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with a 500ヽ V xenon lamp.I■ 01e carrier drift mobility、 アas
measured by the usual tirle,of‐flight(TOF)technique,A

pulse of a 337‐nm N2 1aSer(5 nsec)ヽ アas used to generate
carriers in CTL thrOugh a NESA glass substrate.An

opposite electrode was deposited onto the surface of CTL.

ElectrOphotOttaphic measurements were made with a

Kawaguchi Electric EPA‐ 8100 Electrophotographic Pa‐

per Analyzer.The wavelength was attusted With inter‐
ference nlters. For deterrnining cyclic stability, three

surface potentials were measured:the potential just be‐

fore exposure,Vdark,the potential at-200 V after expo‐

sure,Vlight,and the residual potential after erase,■es,

Results and DiscussiOn

Solid口State CP/MAS 13c_NMR Spectra.The IR spec‐

tra, absorption spectra, and xャray diffractiOn data have
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Figure 3.Solid_state CP/MAS 13c_NMR spectra of H 2PC'

tra of α, β,and T‐H2PC'It is possible tO distinguish the
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Figure 4. Scanning electrOn

■licrOttaphS Of 7‐1■2PC・

Relationship Of AbsorptiOII Spectra and Particle
Sizes.AbsOrptiOn spectra Of the CGL and CTL fllms are
sho、/n in Fig.6.Three absorptiOn maxiFna are Observed

in the T_H2PC film spectra.The spectra beyond 780 nm
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Theゝ ax Wavelengths were influenced by the size Of
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7 These average particle sizes are measured by a cen‐

trifugal particle size analyzer)using particles dispersed
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more cOncentrated sample w

wavelength region.This phenOmenon may be cOrrelated

to the state Of aggregatiOn of T_〕 =2PC in S01vent and to
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Electrical Characteristics. The H2PC Particles cOn‐

tain charge carrier traps,、vhich Originate frOm structural
irregularities and impurities,The dark cOnductivity and
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Figure 5,X‐ray powder diffractiOn patterns of 7‐H2PCt
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and CTL.
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Figure 6,AbsOrptiOn spectra Of cGL
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The ld and electric fields were connected via a linear

relationship corresponding to Ohlnic contact.The α‐H2PC
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Figure 9. Dark and photo‐ induced

H2PC phOtoreceptors.

sec.

signal discharge curves of

TABLE l.Electrophotographic Values of H2PC PhOtoreceptors

vmaxa   DDb    E1/2C      S1/2d     V「 30e

(―V)   (V/S)  (lじ X・Sec)  (V/lux,sec)   (一 V)

24
120

0
0

aVmax=△ Vpid十 △Vdd,where△ Vpid=Vmax/2-△ Vdd
bDD   I Dark decay

掃1品1整!子i置士f網患樹飴貿ぶsュ毬sec)
f This value cannot be calculated because of a large dark‐decay rate

α          423    74     599

β          702    25     9‐ 13

T(Type l)    632    51      090
T(Type 11)    651    30     077

0.2     0。3

Average Particle Size

t P m )

Figure 7. Relationship of 卜max and average particle sizes of
T‐H2 P C

photoconductivity of H 2PC are affected by these traps,
Therefore,it is necessary to l■ easure the dependence of

electrical current on applied voltages The dark current

(Id)and photocurrent(Iph)Of H 2PC are shown in Fig.8.
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Figure 8.Dark current(Id)and photo current(Iph)of H 2PC・
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Figure 10。Light discharge curves of H 2 PC phOtOreceptOrs,

respectively, at 780 nln, a difserence due tO the differ_

Summary

Cycte Number

Figure llo cyclic p10ts Of H 2 PC phOtOreceptOrs.
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