Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2018

(Supporting Information)

Synergistic doping effects of ZnO:N/BiVO,4:Mo
bunched nanorod array photoanode for enhancing
charge transfer and carrier density in
photoelectrochemical systems

Donghyung Kim, Zhuo Zhang, and Kijung Yong*

Surface Chemistry Laboratory of Electronic Materials, Department of Chemical Engineering, Pohang
University of Science and Technology (POSTECH), Pohang 37673, Republic of Korea

*Corresponding author. E-mail address: kyong@postech.ac.kr (K. Yong)


mailto:kyong@postech.ac.kr

50 nm 0 nr 50 nm

Fig. S1. TEM, HRTEM and EELS elemental mapping images of a) ZnO, b) ZnO:N, ¢) BiVO, and d)
BiVO,:Mo, e) FFT pattern of ZnO:N and BiVO,:Mo.
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Fig. S2. Secondary ion mass spectroscopy (SIMS) depth profiling of a) ZnO, b) ZnO:N, ¢) BiVO,, and d)
BivO,:Mo.



Q
S

o

-J

ZnO:N (3h)

Current Density (mNcmz)

T T T T T d T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50

b) ‘o Potential vs RHE (V)

—_ 3.2 4
T 241 ZnO:N (2h)/BiVO,
A
gl
E 981 zno/Bivo, f ‘
g i |

0.0 4

| { ZnON (3h)/B|VO4

0.00 0.25 0_50 0. ?5 1 00 1. 25 1.50
Potential vs RhE (V)

C)
ZnO/BIVO,
55| ——ZnO/BIVO,Mo(0.5%)
. —— ZnO/BiVO :Mo(1%)
g 9 ZnO/BIVO,:Mo(2%) H
: R
. l|||l.,|ll||||||||l
(e
3 il
0.0 bl
T T

0.00 I 0.25 . O.ISD . I’J.I?'S 1.;]0 l 1.:’25 I 1.50
Potential vs RhE (V)
Fig. S3. Linear-sweep voltammetry curves of a) ZnO and ZnO:N NRs prepared with various reductive annealing
times, b) ZnO/BiVO, and ZnO:N/BiVO, prepared with various reductive annealing times, ¢) ZnO/BiVO, and

Zn0/BiVO,:Mo prepared with various Mo precursor ratio to V precursor.
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Fig. S4. UV-vis absorption spectra of ZnO, ZnO:N, BiVO, and BiVO,:Mo samples.



Table. S1. Parameters of PL decay kinetics for ZnO, ZnO:N, ZnO/BiVO, ZnO:N/BiVO, ZnO/BiV0O,4:Mo, and
Zn0:N/BiVO,4:Mo samples through fitting with three-exponential decay.

Ay T1 (ns) As T2 Asq T3 <1= ket (s71)
Zn0O 0.00912| 805.46|0.06779| 60.94|3.85199 4.38| 220.201 -
ZnO:N 0.02917| 339.53|0.19994 26.4(9.16527 2.48 93.86 -

ZnO/BiVO4 0.04799 | 3.66809 | 0.21429 | 0.26315 | 1.15284 | 0.01302 | 2.670368 | 0-37426
ZnO:N/BiVO4 | 004432 [ 3.14099 [ 0.21528 | 0.18465 | 1.7075| 0.00808 | 2.307077 | 0-433335
ZnO:BiVO4:Mo | 0.0364|2.79783 | 0.20054 | 0.16553 | 1.64765| 0.00919 | 1.934819 | 0-516624

ZnO:N/BiVO4:Mo | 0.03654 | 2.80023 | 0.18839 | 0.18152 | 1.55822 | 0.00974 | 1.930701 | 0-317853




Table. S2. Fitting parameters for EIS data of ZnO, ZnO:N, ZnO/BiVO,, ZnO:N/BiVO,, ZnO/BiVO,:Mo, and
Zn0O:N/BiVO,4:Mo samples.

R (Q) Rt (2) Cat (1072 F)
Zn0O/BiVOy 6.8 4987 69.47
ZnO:N/BiVO; 11.88 4478 65.95
Zn0:BiVO4sMo 4.46 3584 74.1
ZnO:N/BiVO4s:Mo 41.4 2601 85.13




