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W RO E (F130) : ARy Z Y U T ERANT =— L& Bl L, 27288} hematite
(a-Fe0,) # N R—FZXoT pHlRER L35 Z LTI LTz, NIT Fe,0,fEdbH o> 0 %1
M@ LT 772 —L L THEREL TWAD Z BRIz, 727 =4 NE BT
HFF2 InZe R—=FF25Z L1280, N- Fe,0,%° Zn— Fe,0, X ¥ & @\ KA TG BN 201
J p BNEAR N, Zn— Fe,0, DG ARIZ H AP LT,

WFZER R DOBEZE (3530) © A p-type N-doped « —Fe,0, was developed by magnetron sputtering
of a Fe,0, target in a plasma containing N, and Ar, followed by postannealing.
Photoelectrochemical measurement under visible light irradiation showed that N— Fe,0,
exhibits a typical cathodic photocurrent originated from the p-type conduction.
Furthermore, the photoactivity was enhanced by codoping of Zn. N, Zn—codoped Fe,0,, a
p-typersemiconductor with a band gap of 2.0 eV, was developed by cosputtering of Fe,0,
and Zn0O in a plasma mixture of N, and Ar, followed by post—annealing. N, Zn— Fe,0, showed
a very high photocurrent, most likely originating froma higher concentration of acceptors
than those of N- and Zn—- Fe,0,.
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FIG. 1. Photocurrent-voltage properties of
undoped and N-doped Fe,O; films
measured in O,-purged distilled water
containing 0.2 M K,SO,. A Pt wire and
Ag/AQCI electrode were employed as
counter  and reference  electrodes,
respectively. Visible light was irradiated
from a Xe lamp with an on-off action.
N-doped Fe,O; was sputtered in plasma
containing N»/Ar=0.2 and postannealed at
773 K.
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FIG. 2. Optical transmittance spectra of
undoped and N-doped Fe,O3 films. N-doped
Fe,Os; was sputtered in plasma containing
N,/Ar =0.2 and postannealed at 773 K.
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FIG. 3. XPS N 1s spectra of undoped and

N-doped Fe,O; films. Value of N

concentration represents No/Ar ratio during
sputtering of Fe,O; target.
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FIG. 4. Optical transmittance spectra of
undoped, N-, Zn-, and N,Zn-codoped Fe,0;
films.

Fig.5 12i%, bEWERE RLIZZE
IEH Fe0,, 7Zn-Fe,0, N-Fe,0,, N,Zn
~Fe,0, DY C-V Fefth %, 0,237 1
7 L7z 0.2 M K,S0, KSR HFIZIBWT, 4
Suns FEYS DOED Xe T v WY T THI
E LT R a2 m T, N, Zn-Fe,0, (R) 2%
BKbRE72NH Y — KEREZRLZIG],
-1.0 V vs Ag/AgCl DBALIZIBWTIL,
p RREERD 2Ry R E LTI R&E 7
-780 uA DEWIEA Y — RERINBIZE
iz,

Z OO A XPS THIE L & =
A, R—=7®IZ N, Zn THK%0.6 at.%,
0.2 atomic ¥ THVY ., N{IT7 =42 ’n
I hhFA LT R—72nTnAZ
L L e S N7, Chemical shift JH|E D
R F—7&N7=N & Ini pias
FEALEE DO HEMEILH D Z &
DIRIB I NTZ, F72N, Zn—Fe,0, D % v
UYEEIZ 10 A —&2THY, Zh
HEDRD N- Fe,0,=° Zn— Fe,0, & [A%T
HoT,

Photocurrent (pA)

-1000

200

-200

-400

=—7n,N-Fe203
—2Zn-Fe203
—N-Fe203
—Fe203

-600

-800

-1.0 05 0.0 0.5 1.0
Potential (vs Ag/AgCl)

FIG. 5. Photoinduced C-V characteristics of
undoped, N-doped, Zn-doped, and
N,Zn-codoped Fe,0; films irradiated with a
Xe lamp with an on/off action. The films
were measured in a 0.2M K,SO,4 aqueous
solution bubbled with O,.
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