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Photoelectrochemical Properties of MoSe, Modified TiO, Nanotube Arrays
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Abstract: MoSe, was deposited by electrochemical reduction method on TiO, nanotube arrays which were pre-
pared by anodic oxidation in ethylene glycol electrolyte, in which sodium molybdate and seleninic acid were used as raw
materials. The composites were characterized by X-ray diffraction and scanning electron microscope, and /-V plot
and electrochemical impedance spectroscopy were measured by electrochemical workstation. The results show that
a p-n heterojunction is formed between molybdenum diselenide and titanium dioxide, which can reduce the combi-
nation of photo-generated electron-hole pairs and charge transfer resistance, and can increase its carrier concentra-
tion and light response current density. The composite deposited at —0.5 V in the electrolyte containg 2 mmol/L se-
leninic acid for 30 s exhibits optimum photo-electrochemical performance after 300 ‘C heat treatment, with a high
photocurrent density of 1.17 mA/cm” without bias, which is approximately three times higher than that of blank
sample. And the charge transfer resistance decreased from 331.6 Q/cm” to 283.9 Q/cm’. Selenide molybdenum ag-
glomerates seriously to block the TiO, nanotube once heat treatment over 330 “C, resulting in a lower performance.
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Fig. 1 XRD patterns of MoSe,/TiO,



%8

FRILRE, & HIE R MoSe, 1B TiO, 44K 't AL 2 PR REHTE 7E 799

2.1.2 SEM &#f
B 2 J2 AN [A] HySeOs ¥k B2 AAS [RI JTAR W i il £
FE S SEM B A . 24 H,SeO3 W N 0.5 mmol/L I,
TNT EHIE RS, EHAL 75 nm, R —,
MoSe, kL R~ 2] 25 nm, #5840 46; 24 H,SeOs
WA 4 mmol/L I, MoSe, HEA 56 ¥, Biki K
P KA 40 nm, TNT 2 23840 . ZEASE VIR LR R,
TNT FIJRME I T PRCREOR R MoSe,, 43T
B -0.45 V I, MoSe, fiki K/N2)R 25 nm; 24
PURLEL R N—0.7 VIR, TNT R 1i B 7 #80 R~F R K
HIH IR MoSe,, Z10N 450 nm, X 5& A Tl 7 &
18745 MoSe, FURLTAS R, 75 TNT & R & A= 1™ 5
%, H HEDS 4 R 58 Mo 5 Se J& FEbBT 1 2,
2.1.3 MoSe)/TiO, EEIBLFMEET
MoSe,/TiO, tEHH# R Zth & Bl 3(a) iR,
FEL L % 5 B o FELR (3G N T = o 7E O VRIE T, Bl
% H,SeO; W I TH 1, MoSe,/TiO, [ Fa 5E FL it % JiF
BHITE R, 24 HaSeO3 ¥R E R 2 mmol/L i, A& 1 H
WA, 4 1.1 mA/em®, BB YA BT
TCE A RO B, 2 HySeOs WKFEA 4 mmol/L B,

73 (© LSecs:100
Element wt% at%
58f -
OK 3571 6255
SeL 053 017
441 MoL 0.8 008
KCnt Ti TIK  63.58 37.20
29+
1.5¢F
O «. Mo i
obaSee Moo
0 2 4 6 8 10 12 14 16
Energy/keV
K2 MoSe,/TiO, ¥ f[¥) SEM H& Fr (a~d) & B (b)# i 1Y EDS
ST R )
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mmol/L; Samples deposited at (c) —0.45, (d) —0.7 V with H,SeO; con-
centration of 2 mmol/L
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Fig. 3 (a) Linear sweep voltammol/Lograms, (b) Nyquist
diagrams and (c) Mott-Schottky plots for MoSe,/TiO, samples
deposited at —0.5 V with different H,SeO; concentrations
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Table 1 Equivalent circuit parameters of MoSe,/TiO,

Sample Rb/_2 csc/_2 Rsc/_2 cdl/_2 Rct/_2

(Qem™)  (Frem™) (Qem™) (Frem™) (Q-cm™)
330 °C 2.11  1.60x107° 11.67 1.3x107 3454
300 C 0.60  7.64x10™* 61.67 8.0x102 283.9
270 C 0.85 137x10° 19.74 1.6x107" 305.5
Unheated  1.94  249x10°  0.53  1.1x10° 331.6
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