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Dual‐layered photorcceptors incorporating T‐ form metal‐ free phthalocyanine(T‐ H2PC)For

charge gencration material and poly(methylphenylsllylene)(PNIPS)fOr charge

transport lnaterial(CTM)haVe bcen studied concerning their electric properties especially in

the electrophotographic charactcristics.The photoreceptor using Pヽ /1PS exhibited high

sensitivity;however,the fatigue due to ultravlolet(UV)light was observedt We compared them

with well‐known poly(N― vinylcarbazole)for CT 狂ヽbased on surttce potentials,

sensitivities,hole carrier mobilities,and conductivities.As a result of Gel permeation

chromatography,Fourier transform infrared and本 ‐ray photoelectron spectroscopy spectra

before and after UV light irradiatlon,the PAttPS was cleaved into lower inolecular

weight products and polymerized,、 Ⅳhich included cross‐linking.

transport p。 lymers

1口lNTRODuCTtON

Polysllylenes with aliphatic or aromatic side groups

and consisting of a Si backbone arc currently being inves‐

tigated as charge transport materials(CThats)。f photore‐

ceptors in electrophotographic llelds.1 4 1n these polymers,

the σ‐bonded lnain chain is lnade up Si atoms,and lnany of

their properties are difFerent when compared to analo8011S

carbon‐based  polymers  such  as  poly(N‐ vinylcarba‐

zole)(PVK),which have T‐cottugated systems.Hole car‐

rier mobilities of some p01ysilylenes were measured using

the tinle‐of‐flight(TOF)technique.510H。le transport in

polysilylenes were initially considered to proceed through

σ COttugatlon in the Si backbOne chains.Abkowilz θ r α′.,

however,described that the rnicroscopic transport process

of polysilylenes is hOpping bet、veen the backbone‐ derived

localized state,which can be associated with a domain‐ 1lke

suborganization of the Si backbone.2 0n the contrary,the

hole carriers in PVK have completely doHlinated the over‐

lapping state of the carbazole group.11~13

Polysilylenes have an intense ultraviolet(UV)absOrp‐

tion band, and act as radiation‐ sensitive polymers.1417

These prilnary photoproducts react via H abstraction,

cross‐linking, and oxidation to give silanol terFIlinated

polymers and cyclosiloxanes.18 By taking advantagc of

lhese phenomena, for example, the electrophotographic

multiduplication process using polysilylenes based on UV

photodecomposition was developed by Yokoyama c″ α′.19

1n this paper, the dual‐ layered photoreceptors using

T ‐f o r m  m e t a l ‐f r e e  p h t h a 1 0 c y a n i n e ( T ‐H 2 P C ) f O r  c h a r g e  g e l l ‐

eration material(CGM)and poly(methylphenylsilyle‐

ne)(PWIPS)for charge transportimaterial were investi‐

gated as to their electrophotographic and UV light Fatigue

properties. In addition, 、ve compared them 、 vith well‐

known PVK for sensitivities,surttce potentials and resid‐

ual potentials for practical use in iaser beam printers

(LBPs)whiCh has a dlode laser for its light sourcc.Addi‐

tionally, the light fatigues for UV light under the condi‐

tions of atmosphere and vacuum have becn investigated.

‖口EXPERlMENTAL SECT10N

A口Materiats

The T‐H2PC uSed for CGM was obtained from previ‐

ously described methods.20 The PWIPS、 vas synthesized as

followst Molten Na(40 wt%Na powder in 12 mitolucnc)

and 100‐mi toluene solution were added to a nask cOntain‐

ing nitrogen.Aftcr lnomentary stirring,the dichlorometh‐

ylphenylsilane(15 ml)waS added dropwise R)r30 min‐

utes,and was continuously stirrcd at l10°C ft)r3hours.

After puriflcation of the slurry, 1 3 8 0f PNarPs was Ob_

tained.The PWIPS dissolved in tetrahydrofran(THF)was

poured into 2‐propylalcohol for recrystalllzation,and then
washed with alcohol.The PVK was obtained from

Takasago Perfumery Corporation and used 、 vithout Fur―

ther purincation.

B.Fabrication of photoreceptors

M【aterials used in this study for the charge generation

material(CGM)and cOnductive polymers for the charge

transport layer(CTL)are shown in Fig.1.Electrophoto‐

graphic measurements were obtained from photOreceptor
devices on Al substrate A dual-layered photoreceptor is

constructed with a thin charge generation layer(CGL)

contiguous with a CTL.The substrate is used a 100‐ μm

alulninum platet The CGLゃ onsists of 50 wt`ろ  T‐H2PC

dispersed with poly(vinyl butyral)resin in TIIF,with a

thickness of O.3μm TheCTL、 vas composed of conductive
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FIG l Structurcs of T‐H2PC and hole carricr transport polymers

polymers,which are PNatPs or PVK,prepared by dissolv‐
ing in toluene and methylene dich10ride,respectively,and

coating onto the CCL at a thickness of 10-20 μ m. Ion‐

ization potential(Ip)was measured by a Riken一Keiki AC‐

l photoclectron eHlisslon spectrOmcter in air at rooBn tern‐

perature.

C.Eiectrophotographic measuttements

Electrophotographic measurements were made by a

Kawaguchi Electric EPA‐ 8100 Electrophotographic Paper

analyzer, using a halogen‐ lamp light source. The wave‐

length was sclected by interference niters. Photoinduced

discharge(PID)curves were measured in terms of surface

potential versus tilne.The measurements、 vere run so that

there was a charge,and charging process with a 2‐ s dark

decay periOd and a 3-s light expOsure perlod. レ 10 1s the
initial dark potential before the light irradiation,The val‐

ues ofン名D were attuSted by control of the applied cOrona

charge.The residual potential(FR3)iS a Surface potential

after 3‐s exposurc.The surface potential was lneasured by

an electrostatic v01tineter at various exposures.A half‐de‐

cay exposure sensitivity(返チ1/2)iS the exposure for surFace

potential to a hal←decay exposure.

D口Light fatigue rneasurements

To lneasure the llght Fatigues of polymers with electro‐

photographic properties,UV light was irradiated from the
surface side of the photoreceptor.The light was attuSted
through the UV light irradiation niter(TOshiba Glass;

UV‐ D33S)from the xe‐ lamp.The light intensities were

3243   」 Appl Phys,vO1 70,No 6,15 September 1991

0.3or3 mW/cm2.The irradiatiOn period at 3 mW/cm21br

measuring the molecular weight distribution and ir spectra

was one hour.

E.Hole carrier mobi:ity and conductivity

measurements

The sample cells for hOle carrier mobility measure‐

ments consisted ofthe PVK or PNItPS thin nllns of approx‐

imately 10 μm On NESA giass.The thin nlms were cast

from PVK in methylene dichioride or PNIIPS in toluene,A

semitransparent Au electrode was vacuum deposited on

the nlln surFace to fbrln a sandwich‐typc cell,Hole carrier

mobilities of the charge transport polymers were rneasured

by the TOF technique using a N2 1aSCr pulsc(5 ns of pulse

duration at 337 nm)irradiated on a positively biased

NESA glass under 10~3 Torr atご =2×  103～ 5

× 105v/cm.

The conducting variations oF polymers were ineasured

by the samc sandwich‐ type cells used in TOF measure‐

総 a路 柵 a鮒 描 艦 雛 α

丁 佐

σ=し 竹車プ
・r/S・ろ

where σ  is the conductivity(S/cm),β  the resistivity,冴the

thickness of the nlm(cln),r the current(ン),S the area of
t h e  e l e c t r o d e ( c m 2 ) , a n d / t h e  a p p l i e d  v o l t a g e ( / ) . T h e

current was ineasured using a Keithley 617 electrometer.

F,Analytical measurements

Electronic absorption spectra were ineasured on a Shi‐

madzu UV‐ 2100S spectrometer, using thin f111■s of pig‐

ment dispersed in poly(vinylbutyral)or conductive poly‐

mers.Wlolecular weight distributions of samples dissolved

in THF were detected by a CPC technique with a RI

detector.The O.2 wt%sample solution was ittected into

the equipment at a constant rate(1.O m1/min).IR spectra

were mcasured on a JEOL Fourier Transform

lnfrared(FT一 IR)SpectrOmeter JIR‐ 100`X― ray phOtoelec‐

tron spectra(XPS)were measured using the Perkin_Elmer

PHI‐ 5400 ESCA system with an WigKα  x‐ray target`

1‖.RESULTS

A口Electrophotographic characteristics

The electronic absorption spectra of sOlid thin nllns Of

conductive polymers are sho、 vn in Fig.2.The absorption

peaks of Pヽ在PS are observed at 300 and 345 nln,、 which are
assigned to the σ―σキtransition of carbons and Si一 Si rnain

chains,respectively.The PVK peaks are 308,339 and 353

nnl,and assigned tO the σ ―σ*transitlon of carbOns.

Spectral dependences of electrophotographic sensitivi‐

ties of the photOreceptors from 450 to 850 nnl, and elec‐

tronic absorption spectrum of CCL are sho、 vn in Fig. 3.

The spectral respOnses are dependent on the absorption

spectrum oF CGL.Figure 4 shows the PIE)curves of sur‐

face potentials with phOtOreceptors at 780 nm.Especially,

the phOtOreceptor using PNatPs for CTL exhibits high sen‐

sitivity,that is,the half‐decay sensitivity(五チ1/2)iS OVer o.50

Enokida,Hirohashi,and Kurata    3243



（
＞
‐
）

一
。
再
Ｅ
。
ゃ
。
住

ｏ
。
Ｃ
い
、
ョ
働

（
ゴ
．０
、
Ｇ
）
ｏ
Ｏ
こ
Ｇ
Ｏ
」
０
い
０
く

PVK     PMPS

/ ′

′`
｀
、

′    、

/ A r

′
'~｀

ヽ―l″

250 300        350

Wavelength (nm)

FIG 2 Electronic absorption spcc↓ ra ofthin flllns of PMPS and PVK

μJ/cm2 at a Wavelcnglh of 600～ 800 nm.The maxilnum

sensitivity is lneasured at 800 nHl,and ils sensitivity is O.28

μJ/cln2.On the contrary,the photoreceptor using PVK for

CTL exhibitsど 1/2=0・ 42 μJ/cm2 at 800 nm.The initial

PID curves in Fig.4 also exhibit the superiority of PMPS.

The residual potential of PMPS is approxllnately -30V,

which is lower than that of PVK. Both photoreceptors,

however,are suitable for LBPs equipped with a laser diode.

The sensitivities wOuld be atFected by the difFerences in lp

between CGL and CTL,and the hole carrier mobilities in

CTL.In practice,the lp of CGL,PN41PS and PVK ninls

are 5.14, 5,64 and 5.74e らヽreSpectively`

B口Variation in surface potential for UV light

The variations in the electrophotographic characteris‐

tics of photoreceptors as a Function Of UV irradiation tilne

under the conditions of atmosphere and vacuum(10~3

TOrr)are shown in Figs. 5 and 6.Figure 5 shows the

PMPS

Absorption
Spectrum

600       800

Wavelength(nm)

FIG 3 Spcctral sensitivities of photorcceptOrs and elcctronic absorpti()n

spcctra of CCL used T― H2PC

ヤ
0              1              2

Light Energy(PJ/c m2)

FIG 4. Photoinduced dccay curves oF surface poten↓ials with photorc‐

ccp↓orsat780 nm CGM T‐ H2PC,CTM:PMPS or PVK

variations in surface potentials(レ10). Since these photore‐

ceptors are alI■ost the same thickness,ca. 15 μnl,the sur‐

face potential of Ph41PS is higher than that of PVK,In Fig,

5(a),fOr the case of O.3 mwY/cm2,theンЪ Of bOth phOto‐
receptors are the same value.Large variations ofレ10 can be
seen at 3 mW/cm2,that is,the/。 of PMPS increases from
-755 V to-950 V with increasing UV light irradiation

time,and theレ 名 of PVK decreased in the initia1 5 min
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FIG 6 Residual potcntiais of UV light irradiated photorcceptors as a

Function of exposuring tilnc. ′ミ3 iS the residual potential at 3 s after
exposure Numerals in the flBure reprcsent thc lightintensitics of Xe lamp

using UV‐D33S niter(a)atmOspherc,(b)10~3 Torr

from -730 V tO _635V,however,after this initial de‐

crease,thc/O became constant as was the case of O.3

mw/cm2 uv light irradiation.The/。 s Of these photore‐

縦 路

S糾

締 絆 幣 毬 告浄舞研解 株 8:冊 舗 鮮

receptors are practically constant at 10~3 Torr.This resLLit

also supports the fact that the inlluences oF atmospheric

pressure are very large fOr the surfaces of polymer alms.
The VR3 alSO Suggests a large influence by atmospheric

pressure.These results support the formatiOn of an insula―
t o r i n  o r  o n  t h e  P脱I P S  I l i m . S i n c e t h e  3  m W / c m 2  u v  l i g h t

罫就活酔i3昭31だ縫r貿掛t古塩よ鱗t農瑞払還路
polymer nims by UV light.

C口Hole carrier transport

Figure 7 shows the electric ield and square root of

electric lleld dependence of the hole carrier mobilities` In

Fig,7(a),the mObilities increase with increasing electric

neld.  The mobilities of PMPs exhibit over  10~~4

c.n2/vs,and these of PVK are 101~6～10-7 cm2/vs.In

Fig, 7(b), both mObilities exhibit a linear relationship,

which show the Poole―Frenkel dependence ofthe l■obility.

６
ｏ
ｏ
＞
ふ
Ｅ
せ

■

1特

E(V/cm)

16皆
400 600

1/E(V/cmデ々

FIG 7 Electric ield dependence of hole carrier lnobility of PMPS and
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FIG 8 Variations of hole carrier mobillty with PMPS and PVK as a

function of UV llgh1 lrradiating timc
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FIG 9 Variations of cOnductivity with P"IPS and PVK as a Function of

UV,light irradiating timc Light intensity is 3 mW/cm2

The hole carrier Of polysilylene 、vould be transported

through the σ cottugatlon ofthe Si―Si backbOne lt dOesn't

have deep traps、vhich result frOnl the chcmical structurc.

On the contrary,since the PVK has structural dccp traps,

thc resulting mobility is rather 10、v cOmpared、 vith that of
PW【PS.

Figurc 8 shows the variatlons of hole carrier mobility

of PNIPS and PVK nlms as a functiOn Of UV lightirradi‐

ation tillle under the cOnditions at atinosphere and 10~3

Torr, respectively. Hole carrier mobility of PMPs de‐

creases、vith increasing the U ′ヽ light irradiation tilne, es_

pccially the mobility at atmospheric pressure decreases ap―

prOXiFnately an Order of magnitude for One hour H01e
c a r r i e r  m o b i l i t y  O f  P v K  i s  s o m e w h a t  c o n s t a n t  i n  t h i s  p e _

rlod.This is because P 4ヽPS、vill be influenced by the cx‐

istence of oxygell in atmOsphcre

3246    」Appl Phys,v01 70,No 6,15 September 1991
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FIG 10 Molccular wcight distribution Of bcbre and atcr UV-light ir―

radiation to photorcceptors of PMPs and PVK (a)bcfk)re irradiそェtion,
(b)atmOsphcrc,(C)10 3 Torr Lightintensity is 3 mヽ V′/cm2

D,Conductivity

The variations of dark_ and pho10cOndlictivities of

総ご欺岳精盟札∬盤品絆押轄す倦器満廿
ties support the variations in mobilities On PNIPS and

P V K . I n  t h e  c a s e  o f  P M P S , t h e  i n s u l a t e d  l a y c r  i s  f o r m e d

from the surface of the nlln by thc uv light irradiation,

thereForc, the conductivity dccreases 、vith increasing the

irradiation tilne The conductivity Of PVK is constant in

this per10d silnllar to the results of lnobility ori PVK.

EE MOleCular weight distribution

Figure 10 and Table l shO、v thc molecular、veight dis‐

tributiOns of PMPS and PVK ilms under the conditiOns at

atinospheric pressure and 10~3 Torr before and aftcr UV

lighl irradiation. The m01ccular weight distributions of

PN41PS are varied by thc conditions Of the UV light irradi‐

ation,Typically,the P前 IPS synthcsis prOduces a mixture of

TABLEI Mc,lccular wcight dtstributions oF PMPS alld PvK beforc and

a F t c r  U V  l i g h t  i r r a d i a t i o n s  L i g h t  i n t e n s i t y  i s  3  m W / c r n 2

Conditions

PVK

Timc

CTM  UV_light (min) か″″ ′″“, ノイ″/ソフ″

Atmosphcre

(Torr)

PMPS  bcForc

artcr

aFtcr

PVK   bcforc

aFtcr

artcr

atmosphcrc

10-3

atmosphcrc

1 0 - 3

2030   10200    503

330   220100   663

1820   1201Э0    921

114()00  516000    455

151()00  550000    454

123000  521000    455

PM PS PVK

Enokida】 Hirohashi,and Kurata    3246



products:a cyclic oligomer and a linear polymer.The ino‐
1野ular weight ttstributions ofPMPS uttd in this study are
〃が =2030,〃 あ=10 200 andプ Иあ/'И万=5,03.After UV

light_irradiatiott the average mottcu中とWeight iS Changed
tOフИ万=330,〃 あ=22C00 and〃 あIM万 =66.3 under at‐

mospheric conditions.The Pヽ IPS after UV llght irradia‐

tion has a high molecular weight polymer(3,77う)at a

retention tilne of 24.3 min,and low molecular weight oll‐

gomers or degradation products(2.7%)at 44.3 min・From

these results, it is presumed that the polymerization and

decompositions are produced at the same tilne by the UV

light irradiatlon under atlnospheric conditions. On the

contrary, the variations in the average molec41ar weight

理der the 10~3鞄rr tte nOt very LrgeげИ″=1820,

フИJ=12 000 and〃あ■M万 =9.21)compared with those at

atinospheric pressuret PVK is very stable toward UV light
based on the results of constant inolecular weight distribu‐

tion before and aFcer UV light irradiation.

FB FT―lR spectra

Figure ll shows the FT―IR spectra of PWIPS flirn as a

function of UV light irradiatlon tilne under at atmospheric

FIG ll FT― IR spectra of PMPS trradiatcd UV‐113ht at 3 mVヽ/cm2

(a)befOrc irradiatio■,(b)30 min irradiation,(c)60 mill irradiation

conditions.Before irradiation,the no apparent frequencies

of 7(Si一〇H)and γ (Si一〇―Si)can be seen in the range of

3680 and 1000～ 1100 cm~1, respectively. On the con‐

trary)lhe frequencies assigned to γ (Si-OH)and γ (Si一〇一

Sl)beCOme larger with increasing irradiating tirle,which

show the formatlon of Si-OH and Si一 〇一Si bonds in a

PMPs nlin duc to UV light irradiation.

G口XPS anatysis

To extend the study of the electronic structure and

surface analysis,XPS has been applied to bchavlor analysis

with PWIPS and PVK nlms.Figure 12 and Tablc II show

the XPS spectra and cheHlical shifts beSore and after UV

light irradiation of PMPS and PVK nllns undcr atl■ o‐

spheric and 10~3 Torr Conditions.The spectra measured

are Sitt of P説IPS and Cis of PVK,respectively.The Si物

spectra are measured in the range of 98-104 eV. As a

result of peak separation, the spectra are separated into

two or three components,which are assigned to Si多 (Si一

Si),Si多 (Si一〇H Or Si一〇C2H5)and Si物 (Si一〇一Si)from

the lower binding energy. Before UV llght irradiation,

87.5ワろof the Si2,SpeCtrum is assigned to be Si一Si cheEliCal

shift at 100.3 eV,and another cherlical shift is assigned io

Si~OC2H5 reSulting from the end group ofthe Pヽ 在PS linear

chain The Si一 Si che■lical shift is decreased with increasing

irradiatlon ti【■e, Instead of the Si一 Si cheHlical shift, the

intensities of the shifts resulting from Si多 (Si-OH)and

Si物 (Si一〇一Sl)increased enormously,After irradiatlon for

60 min,the ratio of the spectra with St,(Si一 Sl),Si2P(Si~

OH orSi― OC2H5)and S七 レ(Si一〇
―Sl)are 10cated at 100.4

eV (40.1%), 101.7 eV (50.87))and 102.9 eV (9.11る ),

respectively.Although the increase in spectral strength on

8資 ホ
普百慨 fi流 颯諸 rf!鮮 臆 itte濃 !1群 8貯

t紳

served unti1 60 1nint This result FneanS that the,C)H and

‐Si一〇一Si bonds are formed‖ れth assistance of oxygen in the

air.On the other hand,the Cls spectra are FneaSured in the

range of 282-288 eV.The spectra are scparated into two

components,which are assigned to the spectra of Clざ (C一

C)and Cts(C― N)from the 10wer binding energy.These

spectra are located at approximately 284,6 eV and 286.l eV

For varlous conditions, and thc ratio of Cis((〕一C)alld

Cls(C― N)is alSO C01lStant for this conditiont

iVr DiSCuSsioN

The photoreceptor using PMPS for CTL″  exhibits

higher sensitivity than that of PVK This result suggests

the possibllity of many trap sites in PVK nll■ .T。 。btain a

dual‐layered photoreceptor with a high sensitivi,y,impor‐

tant charactcristics are as follows,(1)uSe a high carrier

generating material in CGL,(2)use the ccM which has

a large lp and the CTL which has a low lp lo()btain the

high ittect10n ettciency from CGL to CTL,(3)use high

carrier drifting material in CTL.Since the CGNIt used in

this study is the same material, the photosensitivity de―

pends on the lp and abillty of the hole carrier transport`
The lp value of PMPS is O。l eV smaller than that of PVK,

and the hole carrier mobillty oF PなヽPS is also superior to
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TABLE II Binding encrgies of XPS pcaks on Pヽ 在PS and PVK nlms undcr the pressure oF atmosphcre and 10~3 Torr Light intensity is 3

mw/cm2

Conditions

Lighttime(min) %PRa BE(cV)b △BE(eV) FWHM(cV)

(a)PMPS

(b)PVK

O N

1003

1 0 1 8

lCX〕3

1014

1025

1004

1017

1029

100.3

1017

1003

1016

1028

2846

2861

2846

2861

2846

2860

2846

2860

2845

2859

1 5

1 1

2 2

1 3

2 5

1 1 4

1 3

2 5

1 5

1 5

1 4

1 4

1 4

169

193

173

183

162

171

191

1.56

160

217

165

199

173

165

143

165

141

168

163

162

145

1 6 1

1 51

875

1 2 5

524

350

126

401

508

9 1

825

1 7 5

600

369

3 1

878

122

879

1 2 1

847

1 5 3

863

1 3 7

855

1 4 5

ATC

ON

ON

OFF

ON

ON

ON

ON

AT

AT

10-3Torr

10-3Torr

AT

AT

AT

10  3Torr

10-3Torr

aPR suggcsts thc prcssurci

じBE suggests thc binding encrgy:
CAT suggests thc atmosphcrc

PVK The large interfacial barriers prevent the carrier in‐

jection from CGL to CTL,and carriers would remain near

the interfacial zones, Carriers in PVK are transported

through the 7‐cottu3ated overlapping of the carbazolc

groups,in、vhich trapping sites、vould exist by the forma‐

tion of excilner‐type conformation on neighboring carba‐

zole groups.12 carriers are captured in deep traps, conse‐

quently,a large residual polential can be scen,Carriers in

a PMPS polymer chain are inainly transported through the

σ‐COttugatCd Si一 Si main chain,howevcr,carriers between

polymer chains are due to hopping conduction.The for,
mation of trapping sites by stcric hindrances only slightly

occursin a PMPS polymer chain.On the contrary,the trap

sites arc produced by the formation of silanol bonds and

the decomposition of the Si― Si main chain. Conscquently,

the conductivities are reduced due to the formation of in‐

sulators after UV light irradiation.

As a result of UV light irradiation,‰andレ IR3 0f thC

P卜/1PS photoreceptor increased、vith increasing irradiation

tilne, however)initial light decays in PID curves are in‐

variant.Light decay front saturated potential is a phenom‐

enon in a large electric fleld, therefore, it is difncult t。

analyze this initial llght decay,because this decay、vill not

reflect the influences of traps and space charge in a nlln

Light decomposition of the P障 IPS main chain tends to

decrease the carriers through thc valcncc band of σ‐bond,

and hopping transport carriers 、vlll increase among thc

PMPS chains`                |

It is conarmed that the polymeriza1lon and decompo‐

sition in a P単IPS nlln occurred at the same tirne by UV

3249   」 Appl Phys,vO1 70,No 6,15 September 1991

light irradiation. lrhis is because the activated terminal

groups orthe p01ymer chain act to produce polyn■ erization

and decomposition of Si一 Si lnain chain,These results are

cxplained by the GPC analysis.Since the bonding energies

(近デ)Of Si一Si,Si一〇 and C―C are 224,622 and 590 kJ/mol,

respectively,it can be explained that the C―C bond is stable

and Si一〇 bond is stronger than the Si一Si bond.Hole car‐

rier mobilities of PN4tPS becomes slow due to UV llght

irradiation lt is presumed that the carrier inobilities in a

PA/1PS chain are not changed,however,thc decomposition

of the Si一Si main chain produces many lo、 ver molecular

、veight chains,and insulation becomes large.Thcse results

can be explained by the results of variatlons and difFerences

in surface potentials of the photoreceptors,Inobllllies,con‐

ductivities,CPC,FT一 IR spectra and XPS analysis.

Finally, the decomposition of the PMPS polymer by

UV lightis presumed to be the precesses such as Scheme I.

At arst,the cleavage of the activated Si rnain chain(1)will

occur by Uヽ / 1ight irradiation, and silyle radicをしls(2)are

produced Silyle radicals(2)rcactヽ vith the oxygen in air,

consequently, peroxide radicals of the silyle groups(3,4)

are also produced These active groups tend to l・eact、vith

other Si main chains, and silanol(5), 、vhiCh has a small

molecular 、veight, is produced At the samc tirne, silox―

ane(6)is prOduced by the polymcrization with silyle rad‐

icals and active oxygens. The possibility of cross‐linkage

、vith silyle radicals and paraposition of phenyl groups is

also considered.This estiFnatiOn is proved by the results of

IR and XPS spectra, that is, increasing absorbFanCeS and

spectra assigned Si-0-Si and Si一 〇H bonds by UV light

Enokida,Hirohashi,and Kurata    3249
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The cleavage mechanism Of PMPs fOr UV light

irradiation shOw the formation of these bOnds in nllns,
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maiT Chain in PvK is stable tow4rd UV light,and the hole

28iを
1岳
l活3:岳.transpOrted through Overlapping of the carba‐

V口CONCLUStON

就鞠;麒器亀品挙撤襴ご
部艦:鑑号さ鑑碁玉1鑑辞:総
(1)Photoreceptor using T_H2PC diSpersed in CCL and

P IヽPS fOr CTL exhibited high sensitivity ofど
1/2=0・ 28

μJ/cm2 at 800 nm.

(2)Light Fatigue Of PMPs photOreceptor was mea_

sured by the irradiatlon Of uv llght at 330 nm, On the

contrary,thc PvK photoreceptOr exhibited cOnstant prop‐

erties.

(3)Light Fatigue can be cOnsidered tO be due tO the

decomposition and polymerizatiOn Of PMPS based On the

analysis Of GPC,FT一 IR and XPS spectra.

(4)Forlnation of insulators in PMPs ill■ was pre‐
sumed by variations in surface potentials Of photorecep‐

tors,Inobility and cOnductivity.

(5)As a result Of uv llght irradiatiOn to PMPs nlm,

Si一Si rnain chain was produced Si_o_si and Si_oH bOnds

in the existance of Oxygen.
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