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ABSTRACT

Semiconducting o-Fe,O; film was prepared by the cathodic electrodeposition method on Indium Tin Oxide (ITO) substrate for
photoelectrochemical cell application. After heat treatment at 500°C, the phase was changed from Fe to a-Fe,O;. The phase,
morphology, absorbance, and photocurrent density (Alem®) of the film depended on the preparation conditions : deposition time,
applied voltage, and the duration of heat treatment. The o-Fe,O; film was characterized by X-Ray Diffractometer (XRD), Scanning
Electron Microscope (SEM), and UV-Visible Spectrophotometer The stability of the o-Fe,O5 film in aqueous solution was tested at
zero bias potential under the white-light source of 100 mW/cm®. The apparent grain size of the films formed at —2.0 V was larger than
that grown at —2.5 V. The o-Fe,0; film deposited at —2.0 V for 180 s and heat-treated at 500°C for 1 h showed the predominant
photocurrent of 834 uA/cmz.
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Fig. 1. X-ray diffraction patterns of the films electrodeposited
at —2.0 V for 180 sec and then, heat-treated at various
temperate for 1 h. (a) as deposited, (b) 100°C, (c) 200°C,
(d) 300°C, () 400°C, and (f) 500°C.
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Fig. 2. SEM photographs of Fe,O; films electrodeposited for 60 sec, and then, heat-treated at S00°C for 1 h. Deposition voltage :
(@-05V,(b)-1.0V,(c)-1.5V,(d)-2.0eV, (e) -2.5eV, and (f) -3.0eV.

05 VA Aske HAsIAZI|EA 60%7F H&E 3, 500°Cel
Al 1A X183 Al Ee] SEM ARRIE Fig. 29 UeRiIS)
th —0.5Vve Q7HEYgel M= 602 B9t HF o] A o|F
XA ek Aol TAENTHFg. 2(a). 2 —1.0VsH
—-15VE QU7bek 75 7138 ofF uAg xRk} o)A
AE dArt £F=o e Aol FAEJHFg. 2(b)
and (c)). ol2g 4L A7kdSte] 2245 AFUET}
volx 713 Fhe)] Tdsles F450) & (adatom)®] F7F A
7] W&o 7@ A de FAsE ARG AAete A
o] ¥ §olatr] W& AAGe] st Aoz Azt
o' gz Aoz AzE o] HHARo] ol
Hzx 3 B4 F, 3309 W] FAel o Hsland)F
glo] o] o]FojX= U HMAEE Fe 7he] A8
o] Fe¢} ITO 713=te] AEe =2 ¢ =7] wjiolat A
2T 20vel MFS Avtste] AFE who] Yxpe
I~2ume] FHYPAE A9l #+d3 A= A3 THFig.
2(dy). —2.5 VollAl Z3g AR 15um o)4te] =S 7t
= Ut 02um ol3te} AVE zhe W% ZFe YAE
2 748 o] Hakd Ao] BAEATHFE 2e). 3.0V
E U7k A= ol$ mAMS YARFEe] 422 A (dendrite)
FEHZ 7139 HEe "W UUTHFg 2f). dutgoz
S 7B A HEAE A9 ARV Fold A

asalzel akelx)

350

300}

250

200

150

100

Current density (LA/cm?)

50

0 + ! T T T
-0.5 -1.0 -1.5 -2.0 -2.5
Deposition voltage (eV)

Fig. 3. Photocurrent density change with applied voltages. The
films were deposited for 60 sec and heat-treated at
500°C 1 h.

TR = g

H 713 500°Cel A 1417 €A
2] 3% A+ Fig 33 2ol Yes
o 05 VE A7tste] AHF A=) A4 71 ®Ho)
%



SFAREL 0183 a-Fe,08] lshesA 845

ve] A ARE FAFHUET) Flo] Frksle] 143.62
uAlem>7t A FAQ0H, 20 VollH FHAFVEE 30822

g 30VE Sd7kste] WA B9= FAFLET 24
7} 131.97 pA/em®®} 10821 pA/em™® —2.0 V] 17HAHE
e M %o FAFLESL 2P ol 2
= 25V olde] YR ANAME 719 e] YAt
2717} AR WEoleh AztEh dtHos Yo
ols) AAE AxkeF Aol olFol oA dAIY A
=2 AzLe} AFe] o]Fo| A)AF £1X](recombination site)
U Ao s 2gshy] o] AzE ghe] Yxirt Zew
AAZF Z7eA =, 2 AANA Axet AF e A
A Bgo| AA FARUEE Z2A7)E delo] ")

2 1203, 180%, 240322 WA A%
500°Cel A 1A17F EA 2] ek Al SEM ARE Fig. 49

N, o
o

[#2)

S
eoe)

1m H

(c)

Yehlth 602 ¢ A A z2ois)zl YRiet 7
Toll Mz AR AR BEo] HEHJTHFig 4(a).
Az Azke] ZrbetaA ol YAELS U ol o
o) dojuir] AR A2 AHE YREL dHol
) A3Eo] 2402 AN A¢ A RS 2719
Atz FAES de AL BHIACK(Fig. 4d). =
A2 A7ke] ZF7tol Wl YREL MAE AAE A
Z& N2 i ol nkx| shie] = FejE wshEn
20V A7pgelA [z A7k M2 FHFTEW
312 Fig. 59 YeRNIth 60% A2 & 500°C 1117 €
83 A RS 30822 pA/em’e] FHFLEIF BHE]
o} 120% A3 F 500°C 1A €4
pA/cm’Z 602 HFe] Henth ¥ FARFYEI BF
Hth FAFUE] Z7H= 1802 ARE AJHAA 7}
A 923 BATUT(834.65 pA/emHE FERALH | 240
Z A A BAFVEI} 81625 pAlem = A 2] W3}
7b @Atk 300% A AHE 6459 palem’e] AR
w7 @aso] shg $RE 180 Az Hla] 2
AFUE7E #AZEAT. AFAF 7] W AJHe
Zpel A7|Msle wEs 7R B FEYE A
180s ol AZel|M e FAFUE WHsl= o T 9

o

AL
e
>
e}
rlo
w
~J
~1
[\
[\)

i)

i 0 of
d

HYU BET 15.8KY

(d)

Fig. 4. SEM photographs of Fe,0; films deposited at —2 V for (a) 60 s, (b) 120 s, (c) 180 s, and (d) 240 s. The films were heat-treated

at 500°C for 1 h.
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