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　　　　　　　　　　　11NTRODUCTION

　　Photoolcctrochemical　properties　of　metal　sul－

fide　semiconductors　such　as　CdS　are　of　interest

for　their　potential　use　in　the　storage　ofsolar

energy、Numerous　studies　have　bcen　reportcd　for

the　photocatalytic　reactions　with　metal　sulfide

particles，In　order　to　observe　theτeaction　intcrme－

diate，electronspinresonance（ESR）spectros－

copyhasbeenapphed．1－3）Althoughthe　ESR
spectra　ofholes　tτapPed　on　sulfur　ions　were

reported　for　ZnS，1）only　a　preEiminary　report　is

available　in　the　hterature　for　CdS．3）ln　the　pre－

sent　study，ESR　measurcmcnts　were　carried　out

for　some　kinds　of　illum孟nated　CdS，The　observed

spectra　that　depend　on　the　crysta里structure　were

attributed　to　the　trapPed　holes．

　　　　　　　　　　2EXPERIMENTAL

　　Two　kinds　of　powdery　CdS　were　employe4．

Onewas　synthesized　from　a　CdSO4aqueous
solution　by　bubbhng　H2S　at　around　lOO　oC．4）

Anotherwas　obtained　from　Nacalai　Tesque　Co．

X－ray　dif倉action　measurements　reveaied　that　the

crystalstructuresoftheseC4Swereentirelyzinc

blende　and　wurtzite，τespectively．These　CdS

samplcs　were　immersed　in　a　methyl　viologen

（MV）aqueous　solution　and　dried　in　vacuo．The

amouutofMVimpregnatedwas　O．l　mol％of
CdS．

　　The　ESR　tube　containing　the　sample　was

evacuated　and　the　spectra　were　measured　w重th　an

X－band　ESR．spectrometer（JEOL　RE2X）at77K．

During　the　measurements，the　samplc　was　irm－

diated　with　a500W　mercury　lamp（Ushio　USH－

500D）tkrougha360－nmbandpassfilter
（Tosh垂ba　UV・D36C）．
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　　　　　　3RESULTS　AND　DISCUSSION
　　The　ESR　spectra　obtained　from　the　wurtzite

and　zinc　blende　CdS　are　show龍in　F孟g．1－a　and　b．

These　spectra　are　labeled（A）and（B），respec－

t重vcly，Spectrum（B）inc且udes　a　broa4sig腔a置

around　g累2．039and　a　concavity　at　g＝2．030be－

side　a　fairly　large　signal　around　g・＝2．007．On　the

other　kand，spectrum（A）consists　ofonly　the

signal釦round　g鵠2．007．This　observation　suggests

thatthedifferenceinthecrystaistructureor垂gi－

nates　in　the　chem丘cal　structure　of　radica蓋spccies

produced　at　the　iHuminated　CdS．The1’adical

species　are　suspected　to　be　the　hole　trapPed　at

sulfur　atom。Ahhough　absorption　of　photons　by

sem重conductors　generatcs　pairs　ofelectron　and

holc，the　e監ectrons　probably　reduce　Cd2＋into

Cdo，5）which　af蜀ords　no　ESR　signa監．

　　In　order　to　confirm　that　the　observed　s重gnal

arises　from　the　tmpped　hole，ESR　measurements

were　done　for　CdS且oaded　with　an　electron　accep－

tor　MV，For　zinc　ble皿de　CdS，the　spectrum丘s

shown　in　F重g．1。c，A　new　intense　symmetric　sig－

nal　appeared　around　g＝2．003with　the監ine　w重dth

∠」H　of　L39mT，and　is　labeled（C）．Besides　sig－

nal（C），the　broad　signal（B）around　g＝2．039

童ncrcasedwith　the　additio腿ofMV．Wkenthe

microwave　powcr　ofthe　ESRspectrometerwas
varied，satufat五〇n　of』signal（C）occurred　at　a10．

fbld　lower　power　than　that　of（B）．This　observa一
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Figure　l　Light－induced　ESR　spectra　obtained　at

77K　for　CdS　powders　having　the　c∫ystal　stmc－

turcs　of　wurtzite（a）and　zinc　biende（b），and　for

zinc　blende　CdS且oaded　with　electron　acceptor

molecules　MV（c）．The　signals（＊）are　from　Mn2＋

of　the　g－value　markcr．

tio紅showsthat（C）hasalongerspinrelaxat重on

t血e，suggestingthatitisanorganicrad童caL6）

Moreovcr，by　comparing　with　the　reported　ESR

spectra　ofMV　radical　formed　on　a　polymer　film，

7）tbeg－vaheof（C）is孟de脆ticalandthe∠His
cons藍stent　with　the　reported　va且ues　of　L25－L66

mT．The　formation　ofMV　radical　imphes　the

utihzation　ofphotoinduced　conduction　band

elcctrons．Thcn，the　increase　of　signa1（B）with

the　formatlon　ofMVradical　indicates　that　the

signal　or孟ginates　in　photoinduced　va蛋ence　band

holes．

　　For　wurtzite　CdS，similar　formation　ofMV

radical　was　obscrved．However，increase　of　sig一

529

nal（A）couldnotberec・9聡izedbecauseofthe
large　signal　ofMV　ra4icaL　When　an　electron

donor，2－propanol，was　contactcd　with　wurtzite

CdS，signa1（A）disappearcd．This　fact　suggests

that　theτadical　ofsigna且（A）has　an　oxidation

abihty，and　hcnce　can　be　assigned　to　the　trapped

hole．

　　Micic　and　cowoτkers3）reportcd　an　ESR　signal

obtained　for　CdS　partic且es　in　acetonitrile　aRer　ir－

radiation　with　severa旦thousands　of308－nm　ex－

cimer－laser　pulses，The　signa且is　analogous　to

（A）．Akhoughtheyattributedthesigna亙tothe

hole　trapped　on　su亙fuτions，no　expcriment　was

reported　to　co㎡irm　the　assignment．Shono　meas－

urcd　g－values　of　tke　ho且e監ocalized　on　the　sulfu1

ions　in　an　e且ectron。irradiated　ZnS　single　c四stal．

The　large　anisotropy　ofg－values　reported　is

sim重lar　to　that　of（B）．The　large　anisotropic　g－

valuc　stems£rom　the　large　spin－orbital　couphng

constant　of　sulfur　atom．

　　In　conclusion，we　have　observed　two　types　of

ESR　signals　formed　at　irradiated　CdS　of　diffefent

crysta盤structures．Thc　sig血als　are　attributed　to

tke　trapPod　kolos．Furtheτi荘vestigations　diτected

to　the　surface　reaction　are　under　way．
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