B34 5% 11 Tl 1k 2% 2 Eild Vol.34 No.11
2018 4 11 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 1991-1999

AT RENHH F R EX Pt EFERELFIEL TR

FRARD? FRepsr2 Rk 12 FREREK 2 KEFS FERBS
(AREFEHEXEMH L EEFR, E%  014010)
CAZFBBERARBEMMEZMHELLZRE &% 014010)
CLfERFHAMEL TRFER, LE 200072)

TR, RAKMAE L, BT HERE N 175 m?- g, FLETE 2~dnm 18 BN TR Ce0,, 3 0 i Bh £ — Bk 5 S 4 R
Hil 4T Pt-CeOyRGO HEALT] , % IT Ttk CeO, W BINFT Pr FEAE 11 57] fb A4 BE RO 0 R X SR R AT SR (XRD) 43 4l b 5
(SEM) N, W Bff B B X 5 8 016 s 7 BB 3% (XPS) % BT il 45 (1) CeO, S MEAL TR HEAT FAE ) FHT P £ 27 T AR 386 Xo A £ 590 R A7 A 2 1k
REMIR, &5 R ML P CeO, RIFIEA FmIR, P AKRL T2 59 0 A5 T A7 885 38R T 5 2 mggoimeo, =102 WF, BN T 4975
MR CeO, 19 Pt-CeO/RGO Ak 5 (1 L4 161 B Je U | L AE 25 00 PE R T AL 102.83 m?- g, % & T S0 Ah 119 W6 {0 Pl 38 %% 2 Ol 757,17
A-g, 1000 s (IR AS B 25 B0 108.17 A~ g, % 2B Ak A A B2 7 1) e 1o 7 % Al B /N | 7 Ak BB B 1K,

KBEWR, HE: CER B (DEFC); MMM, Harik Ce0,; fEfLIERE,; etk
FES XS, TMI11.4 XHARIAED A XEHE . 1001-4861(2018)11-1991-09
DOI: 10.11862/CJIC.2018.247

High Specific Area Cerium Oxide: Synthesis and Effect
on Catalytic Performance of Pt-Based Catalysts

MO Yi-Jie'? GUO Rui-Hua™'* AN Sheng-Li'? GUO Le-Le'? ZHANG Jie-Yu® ZHOU Guo-Zhi’
('School of Material and Metallurgy, Inner Mongolia University of Science & Technology, Baotou, Inner Mongolia 014010, China)
(Inner Mongolia Key Laboratory of Advanced Ceramic Materials and Devices, Baotou, Inner Mongolia 014010, China)
(College of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: A broom-like CeO, with a specific surface area of 175 m*-g™" and a pore size of 2~4 nm was synthesized
by hydrothermal method. The Pt-CeO/RGO catalyst was prepared by the microwave-assisted ethylene glycol
reduction chloroplatinic acid method, and the effect of the addition of broom-like CeO, on the electrocatalytic
performance of Pt-based catalysts was investigated. The prepared CeO, and catalyst were characterized by X-ray
diffraction  (XRD), scanning electron microscopy (SEM), N, adsorption-desorption, and X-ray photoelectron
spectroscopy (XPS). The electrochemical performance of catalysts was tested by electrochemical workstation. The
results showed that the CeO, in the catalyst remains in the form of a broom, and the Pt nanoparticles are evenly
distributed on the surface of graphene carrier. When the mass ratio of RGO to CeO, (mpco'mc.o,) is 1:2, the
electrocatalytic performance of the Pt-CeO/RGO catalyst with broom-like CeO, is the best, the electrochemical
active surface area was 102.83 m’-g~', the peak current density of ethanol oxidation was 757.17 A g™, the
steady-state current density of 1 000 s was 108.17 A-g™, the charge transfer resistance of the catalytic oxidation

reaction of ethanol is the smallest and the activation energy is the lowest.
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Catalyst Catalyst sample Mass ratio of RGO to CeO,
1# PYRGO 1:0
2# Pt-CeO/RGO 1:0.5
3# Pt-CeO/RGO 1:1
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Fig.6 XPS spectra of Ce3d and Pt4f for five catalysts
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Table 2 XPS data and the possible chemical states of five catalysts

Catalyst Pi(0) Relative ratio / % P(IN) Relative ratio / %
1# 70.93, 73.72 59.80 71.32, 74.53 40.19
2# 70.70, 74.53 69.00 71.52, 75.36 30.99
3# 71.70, 75.09 76.89 71.92, 74.64 23.10
4# 70.96, 74.83 82.43 71.46, 74.35 17.56

S# 70.83, 74.04 70.89 71.35, 74.47 29.10
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Table 3 Electrochemical activity of five catalysts: active surface area, oxidation peak potential and current density

Oxidation peak

Peak current Steady current

Catalyst ESA S (m*g) potential / V density / (A-g™) density / (A-g™)
1# 47.62 0.735 137.00 20.50
2# 60.32 0.720 188.67 42.17
3# 95.24 0.725 552.83 49.34
4# 102.83 0.740 757.17 108.17
S# 84.95 0.730 311.67 49.00
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