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Abstract: The separation efficiency of photogenerated carrier on supports is important factor for activity of
support-catalyst. Surface engineering is a common method to improve the separation efficiency of catalysts
by modification the surface electronic structure. The P-CeO, with rich oxygen vacancies and P doping by
sodium hypophosphite (NaH,PO,) heat treatment was prepared to support metal Co to achieve the catalyst
Co/P-CeQ),. The catalyst exhibites excellent catalytic performance for hydrogen evolution from ammonia
borane (NH;BH,) under visible irradiation. When the molar ratio of CeO, and NaH,PO, is 1. 6, turnover
frequency ( TOF) of Co/P-CeO,-1.6 is 81.83 min ', which rises up 25.5% compared with that of
Ce0,. Additionally, Co/P-CeQ,-1.6 also exhibits good cyclic stability. Advanced characterization shows

the enhanced activity is ascribed to synergistic effect of oxygen vacancies and P doping, leading to
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extended absorption edge (470 nm), narrowed band gap (2.25 eV) and higher separation efficiency of

photogenerated carrier. This work not only provides an efficient catalyst for hydrogen evolution from NH;BHj ,

but also paves the way for designing high performance catalyst by element doping for photocatalytic reactions.

Key words: photogenerated carrier; synergistic effect; ammonia borane; P doping
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Fig. 2 SEM morphologies of P-Ce0Q,-4.1 (a,b) and P-CeQ,-1.6 (c,d,e) ,and EDS-mapping of P-CeO,-1. 6 (f,g,h,i,j)
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Fig. 3 N, adsorption-desorption isotherms of P-CeO,-4.1 (a) and P-CeO,-1. 6 (b)
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Fig. 4 XPS spectra of P-Ce0,-4. 1 and P-CeO,-1. 6
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Fig. 5 High-resolution XPS spectra of P 2p (a),0 1s (b),
Ce 3d (c) on surface of P-CeO,-4.1 and P-CeO,-1. 6
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Fig. 6 UV-vis spectra (a) and optical bandgap pattern (b) of P-Ce0,-4. 1 and P-CeO,-1. 6
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Fig. 7 Profiles of time versus transient photocurrent
density of P-CeQO,-4. 1 and P-CeO,-1. 6

A B A a8 0 B A O 5K A AT DL O I G R R
525 PF N BEAT T — R 54 NH, BH, il Z iK%, &
GEWE TR A BBE [ P 4RI I S A AR X Co B Ak
FMEALTE VRS R 25 R N 8 Fros o LM A [R5

P i A AL Co/P-CeO, 15 R I H 2 B 1 15 P4 A
. TOF B 7E 26. 2~27. 9 min ', YL P-CeO, # ik
% THI 45 1) 1Y) 22 S T A A1 790 5 A 19 5 1 532 T 5/
(AR SR 2, SR LA L OB IR, i A5 Co Bk
HEAL T NH, BH, il SR A 32 0 B RUA
[[]45 P # i Co/P-CeO, YA oAb 1% 1 . W] i 1
HAEEHRE L Co/CeO, W B A LMEAL 16 1. X 2 K
N2t NaH, PO, &b HE Y CeO, % 3% M4 Mz i T W%
JE ORI AR T 5 A 0 AR L T ) Co gk
KL B o R T A5 B0 3 THDH 5 254 DROR 8
AR TR R 23182 B 55 3% A A S AT 88 e 17 A AL 57
AT P o ELR AN [] A 5 ) 412 g 1) R B AN [ Bl
% P RSN E K By A, Co/P-CeO,-1. 6 97K
fit NH, BH, B %076 P e K TOF {4 81. 9 min ',
L T Co/P-CeO, % 65.2 min™ ' i& ¥4 & T
25.5 %6 3% 55 SCHR R TE 1 — 2 5t 4 i A AL 0 1 3 1
YR 2.
x2 AEMEMLT AT NH;BH,; Kk f#
B S LA
Table 2 Catalytic activities of different catalysts
used for hydrolytic dehydrogenation of NH; BH;

HEAL TOF/min ! EE BTN
Co/P-Ce0:-1. 6 81.83 AL
Co/P-Ce0-0. 5 78.95 FNS'a

Ni-CeO, 68.2 [22]

Co-CeVO,/Ce02-2:1 90. 9 [20]
NiNPs/ZIF-8 85.7 [23]
CuO-Coz Oy 33. 4 [24]

Cug. 72 Coo. 15 Mo, 1 46 [25]
Cug Feo sCos o @MIL-101 23.2 [26]
Co/CeVO, @PDA-37 115. 38 [21]
Coy. s Cug. 2 MoO, 55 [27]
CuPdy. o @ZIF-67@ZIF-8 30. 15 [28]
CoCu 72.4 [29]

CuCo O, 73.4 [30]
Co/V;05-300 120. 4 [19]
Cu/Cug. 76 Cos. 24 Oy 50. 33 [31]
CoP NA/Ti 42.8 [32]
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