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Abstract: By hydrothermal method using carbon sphere as template, single and double shell CeO, hollow spheres
were prepared with specific surface area of 124.44 m’/g, 140.95 m’/g, pore volume of 0.014427 cm’/(g-nm),
0.018605 cm’/(g-nm), and pore size distribution in the range of 2 nm-4 nm. The Pt-CeO,/RGO catalysts were prepared by
microwave-assisted reduction of chloroplatinic acid using ethylene glycol, and then the effect of the addition of
CeO, hollow sphere on the electrocatalytic performance of Pt-based catalysts were investigated. The microstructure
and catalysts property of CeO, were characterized by X-ray diffraction (XRD), specific surface area and pore size ana-
lyzer (BET), scanning electron microscopy (SEM)-electron spectroscopy (EDAX), transmission electron microscopy
(TEM), X-ray photoelectron spectroscopy (XPS), and the electrochemical performance of the catalysts was tested by
electrochemical workstation. The results show that the CeO, in the catalyst maintains the original spherical mor-

phology and the Pt nanoparticles are mainly distributed near the CeO,. When RGO : CeO,=1 : 2, the Pt-CeO,/RGO
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catalyst with double shell CeO, hollow sphere shows the best electrocatalytic activity, with electrochemically active

surface area at 94.27 m’/g, peak current density at 613.54 A/g, and the steady-state current density of 1000 s at135.45 A/g.

Key words: direct ethanol fuel cell (DEFC); CeO, hollow sphere; anode catalyst; catalytic oxidation capacity; stability
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Tablel Different conditions of seven groups of catalysts

Number Sample CeO, additive situation Weight ratio of RGO to CeO,

1# Pt-CeO,/ RGO Add single shell CeO, hollow sphere RGO:CeO,=1:1
2# Pt-CeO,/ RGO Add single shell CeO, hollow sphere RGO:Ce0O,=1:2
3# Pt-CeO,/ RGO Add single shell CeO, hollow sphere RGO:Ce0O,=1:3
44# Pt-CeO,/ RGO Add double shell CeO, hollow sphere RGO:CeO,=1:1
S5# Pt-CeO,/ RGO Add double shell CeO, hollow sphere RGO:CeO,=1:2
6# Pt-CeO,/ RGO Add double shell CeO, hollow sphere RGO:CeO,=1:3
T# Pt/ RGO Not add CeO, -
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Fig. 1 XRD patterns of two kinds of CeO,
(a) Single shell CeO,; (b) Double shell CeO,

B2 WFh CeO, ) SEM M
Fig. 2 SEM images of two kinds of CeO,
(a) Single shell CeO,; (b) Double shell CeO,



782 AL M OB IR

33 %

Kl 3 Wiff CeO, 1) TEM Y
Fig. 3 TEM images of two kinds of CeO,
(a) Single shell CeO,; (b) Double shell CeO,
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Fig. 4 Nitrogen sorption isotherms and BJH pore size distribution curves of two kinds of CeO,
(a) Single shell CeO,; (b) Double shell CeO,
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Fig. 6 XPS spectra of catalysts
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Ce0,(200)
1Ce0,(311)

1#

223 LKA XRD o4
K 7 AR XRD BRE, BT En, BrE i
EFITE 20=26.5°FF T H — AN (002)FIRT BT I, X 2&H
SRR JEY, R\EMA RGO EWIEE .
JH:?I‘,Z#\ 3#. SH#. 6HEALFITE 20=33. 1°FtiE HEL T 20 30 40 5020/'(0)60 70 80
CeO, [FJ(200)T 50, T 1#. 4#RHE, XA CeO,
FI & B EAR(RGO:CeO=1: 1) A, H& 1#. 2#.
3#. 4#. SH. GHIEILFIFRAE 20=28.5°, 33.1°, 47.5°
156,30 BL T DUANSAERTSTIE, 2> BN R (T o 260=39.8°1 46.2°H1 67.5°#F I T = ANHRFAEAT 5 1%,
FFAER CeO, [I(111)s (200)« (220) FI(311)& T - JrAI%E R Pt EKI(TTT) S (200)A1(220) i - FF HoH
T AL TR AN CeO, A EAXTIRAL, B FUAN, IA~GH#AEALTT R Pt AT 1A W B ve b, B
PL XRD T %A CeO, MATHIIE, &4 MEALFILE  MAF XEE CeO, 7L ERBEASIR/IN Pt AR RTRLIY

Intensity / (a.u.)

7 AR XRD &I
Fig. 7 XRD patterns of catalysts
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Fig. 8 Cyclic voltammetry curves of catalysts in 0.5 mol/L
H,SO,
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