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Characteristics ofィトForFn Meta卜Free Phthalocyanine and its improvement

for Organic Photoreceptor use
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Introduction

for LBP applicatiOns For this reason,active research is
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Experimental

The surface―type cell fOr electric measurements cOn―
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Figure 2.Structures of CGNI and CTM

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

in poly(vinylbutyral)ヽ Vith thickness of 0 2 μ m The
charge transport layer(CTL)is cOmposed of 50 wt%

butadiene derivative in bisphen01‐A‐polycarbonate On the
CGL The CTL thicknessis 20 μ m
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sured at room temperature on a」 EOL GSX‐ 270 Vヽ 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 deterHlined by using liquid tetramethyl silane

(TMS)as an external reference X‐ ray powder diffI・actiOn

patterns were recorded on a Rigaku‐ Denki RU‐ 200
diffractometer equipped with CuK α  mOnOchromatic radi‐

ation Absorption spectra of nlms M′ ere recorded on a
Uヽア‐2100S spectrophotometer(」 apan spectroscopic Co,
Ltd)Average particle sizes of H 2 PC Were lneasured by a

Shimadzu SP【 ―CP3 centrifugal particle analyzer fOr dis‐

persed particles in THF
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with a 500ヽ V xenOn lamp.H01e carrier drift lnobility was

measured by the usual tiIIle‐ oinight(ToF)technique A

pulse of a 337‐nm N2 1aSer(5 nsec)Was used to generate

carriers in CTL through a NESA glass substrate An

opposite electrode was deposited onto the surface oF CTL

Electrophotoダ aphic measurements were made with a

Kawaguchi Electric EPA-8100 Electrophotoダ aphic Pa‐

per Analyzer The wavelength was attuSted with inter‐
ference nlters For determining cyclic stability, three

surface potentials were measuredi the potential just be‐

fOre exposure,Vda.k,the pOtential at-200 V aFter expo―

sure,Vlight,and the residual pOtential after erase,vres

Results and DiscussiOn

Solidastate CP/1MAS 13c_NMR Spectra.The IR spec‐

tra, absorption spectra, and x‐ray diffl・action data have
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Figure 3.Solid‐state CP/MAS 13c_NMR spectra of H2PC

tra of α, β,and T‐H2PC It is possible tO distinguish the

environment-1■odulated proton tautomerism of H21〕 C
The proton dynaHlics in α‐H2PC Were Observe(l using the
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N一 H… ・N proton exchange velocity, and Hlany shifts

Of β‐H2PC ShOw a slow velocity The T‐ H2Pc has eight
、vell‐split sharp shifts because of the appropriate distance
and arrangement by the interaction between neighbOring
H2PC mOlecules Vヽe can identitt the spectra of Type I
and Type II; therefore, this spectral result shows the

differences of packing state with H 2PC mOlecules
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『 aphic, spectroscopic, and photocOnducting properties

are attributable to distinct stacking OF phtha10cyanine

molecules and the states of inner protons

Scanning Electron mlticrOgraphs of Particles.Fig_

ure 4 shows scanning electron HlicrottaphS(SEh4t)of

Type l and Type II T‐ H2PC particles. The tw′ O types of
T‐I12PC Can be distinguished The shape of Type l parti‐

cles is needle‐like and that of Type II isダ anular ヽ Vith
the same process, 、 ve could produce T_H2PC particles

having average particle sizes Over 5 14m The usual C(3L

thickness in the dual-layered photoreceptor is approxi・

mately 0 5 μ ln; therefore, we did not use the larger

particles in this study,
X‐Ray Powder Diffraction Patterns.FigLire 5 shows

the x‐ray powder diffl・ action patterns of Tj7pes l and II

ケI=2PC BOth types of T‐ H2PC eXhibit strorig lines at

Bragg angles(2θ )of7 6)92,168,174,204,and 20 9°
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Figure 4. Scanning electrOn

microttaphs Of T_H2PC

盤比芦魂鮮鰈:縄
ぱpttktt md∝dtt and Ltte

4.15A

▼

Type H

3 . 2 5 A

▼

38 7 A

▼
34
3.04A

▼

10          20          30

2θ degree

Figure 5.X、ray powder diffl・actiOi patterns Of T‐H2PC

RelatiOnship Of AbsorptiOn Spectra and Parし icle
Sizes.AbsOrption spectra Of the CGL and CTL nl■ ls alie
shO、vn in Fig 6 Three absOrptiOn maxima ar()Observed
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n the light irradiation frOm the spec_
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Figure 6.AbsOrptiOn spectra Of CGL and cTL
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Figure 7. RelatiOIIship of 卜max and average particle sizes Of
γ H2PC

photoconductivity of H2PC are afFected by these traps.
Therefore, it is necessary to measure the dependence of

electrical current on applied v01tage The dark current

(Id)and photocurrent(Iph)of H2PC are sho、 vn in Fig 8
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Ilecting the differences of crystal arrangement These

large ld are attributable to the fast exchange velocities of
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sho、ved higher values than those of Type II On the

contrary,the lph of Type II showed higher values than
those Of Type I As the crystallinity of Type II was

promoted by additional lnilling,the lower cOnductivity of
the T‐fOrm itselF is represented Froln these ltesults, 、 ve
can predict that the photoreceptors using Type II fOr CCIL

will have better properties,especially for dark decay a〕 ■d

photosensitivity,than photoreceptors with Type I CGL
Electrophotographic characteristics. H01e carrier

drift mobility ofthe CTL nlm in this wOrk was shOwn tO

be 3.2× 10 5cm2/v,seC at lo5 v/cm.ThiS mobility is

fairly faster compared with mObilities of well‐ 1に■own hy―
drazone derivatives Figure 9 and Table l shO、 v the typi、
cal dark discharge and photO_induced signal discharge

curves and the electrophotoダ aphic values Of the respec―
tiVe H2PC/butadiene photoreceptors.The phOtOresponse

Of T‐H2PC phOtoreceptors is lnuch higher than that Of an

α Or β‐H2PC phOtOreceptor Additionally,the phOtOrecep‐

tor using Type II exhibited lo、 ver dark discharge rate and

higher sensitivity than the Type l phOtOreceptor These

results are consistent with the values of ld and lph,and

、vith the ratio of lph/1d frOm the dark discharge and
photocurrent results
PhOtOsensitivity plots of T_H2PC phOtoreceptors are
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Figure 8.Dark current(Id)and photo current(IPh)Of H2PC
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signal discharge curvesFigure 9. Dark and phOto‐ induced
H2PC phOtOreceptors

TABLE l.Electrophotographic Values ol H2PC Photoreceptors
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Figure ll.cyclic p10ts Of H2PC phOtOreceptOrs
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Figure loo Light discharge curves OfH2PC PhOtOreceptOrs
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