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Preparation of FTO/WO,/BiVO, Photo-anode from Inorganic Salts
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Abstract

Preparation of water splitting photo-anode consisting of three layered structure, FTO/WO,/BiVO,, where FTO,

WO,, and, BiVO, play as current collector, charge separation facilitating layer, and photo-catalyst, respectively, from

inorganic salts was conducted. Hydrothermal synthesis of WO, layer in the presence of FTO substrate gave nano-

platelet crystal forest on FTO substrate, while spin coating method gave plane layer. On the other hands, BiVO, layer

was obtained as spherical-shaped crystal deposited on the surface of WO, by means of both M-CBD method and solu-

tion casting method. Photocurrent more than 4 mA cm > was achieved by combination of WO; layer prepared by

hydrothermal synthesis and BiVO, layer prepared by solution casting method.
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Comparison of semiconductor properties of TiO, (Anatase) and BiVO, (Monoclinic-Scheelite). Crystal struc-

ture and band-gap (a) and absorption edges indicated on solar irradiance spectrum (AM1.5G) (b).
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Schematic and energy diagram of the photoelectrode.
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Preparation methods of WO, crystal layer on FTO substrate. Spin coating (a) and hydrothermal synthesis (b).
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Photoelectrode setup for cyclic voltammetry measurement.
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Preparation method of BiVO, crystal layer. M-CBD method (a) and solution casting method (b).



=T ) 7V mIRFZEFT R&D LY 2 — #5105 (2021)

L CROBSM L AR IROM-IZ oW Tl E 21T 5 720
FUGTRE % 4 54 (100, 140T, 180T, 200T) &L
THIRZEAT->728 A, WTNOEMIZBWTHHEED
BICHE LES SNz MSIREICE 2% /5
&, 100C TlE2Ze ) i RFRAEREL N TWD DI
L, FOSEED EA-& & S IZERFHANDRED A S
n, 180CLLETIZ7uy 7IkE %572 (B 6(b)~(e))s
I, EIRTIE Y 2 A 4 ORGSR Y, F
DGR, EARFANBHHHATEZ 5727208 E 2T,
6(f) |ZKRBAWHTHRD FTO WO EE % 7R7$,

3.2 FTO/WO,/BiVO, &l

ARWFZETlE, HBYZAMN 7 B Cd 5 NH,VO, & i
Y 2~ 2 5 /KHI¥ Bi(NO,)- 5H,0 % iR L, BivVO, BD
el M) L7zo &b 50l & ERER AT VAR
THIENTE D,
(1) REVO— NED%EET

A 6 M IHER/KVA T IZ NH,VO, & Bi(NO,)-SH,0 %
120 mM OJEETHEM L, FTO/A Y ¥ a— + WO, ik
W& AifR, A I— FRiTo7on, ETHERIT SN
GBS o, F2T, MERIELTTIET TA
10 WtBIRML CTHEAE Y a— M afTo72L 2 AHH]
BRARVEEA IS R o 72, B2l - BERLR, BB
BRI L7228 2 A, 0.1 mA em” & JEE IRV EER
ELPEON G5/, RYEZVTIVa— Vi o
KEBEDE T T ESBET LA, wIhd Ay a—

{50, 140 o0 (b) (NH,),€,0,H,0™00°C |

(@) '(Nr;mm-ﬁ;é e X/
{Y VAN =4

Qv ) =

KWE

6 (a)~(e) FMFIDELE, NU, BEZEXCKERS
BICKDESNTE WO, BD SEM &, KU, (f) K2
BRRIROEEDEE

SEM images of WO, crystal layer precipitated on FTO sub-

strate (a) ~ (e) and photographs of electrode before and after

hydrothermal synthesis at 180 ‘C (f).
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SEM images of FTO/hydrothermal WO,/BiVO, electrodes

where BiVO, layer are prepared by M-CBD method with

various cycle times (a) and their photoelectrode properties (b).
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SEM images of FTO/hydrothermal WO,/BiVO, electrodes
where BiVO, layer are prepared by solution casting method
(a) and their photoelectrode properties (b).
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