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(X-ray absorption near edge structure, XANES) Fl%E
fH X i £ I IACRE 41 235 #4) (extended X-ray absorption
fine structure , EXAFS) %4 #1745, X4 4k 57
HEAT HE— 2 WAE AN 25 K9 S BT o R FH e e [ 4 P
. (RDE) # R (Koutecky-Levich = ) %} # 4f />
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PEREAOAFSY, 38 2 i Tk Fh 0 2 B N 5 46 v I 2
VERPEHIFEBRIE— 25T T Pt 9Kk (CN, 44
KE AR TiO, Fl Bh 1L =& Z M C R,
F W TiO, (A)/(R)FH 7 1t X & A Ak S (HOR) Y HE
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XANES .EXAFS LA}z XPS %545 40 25 #6) 3 Hr ) 3,
FW Pt 4K TR 5 TiO,-CN, 2 1A 22 18] 77 76 35 51
MIF EAE, M2 T PYTIO-CN, fE AL 11
HOR HLfiEfLIERE , 45 3 5 SR 3R
4% @

KA B 46 T R R BLER T (A)/ & 40 A
(RFE Y TiO, oK, HoR FH & Rl Sk il %
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XTRESRAOIESN | bR AL B SRR ZE f kAT T 3R
fiE, FFRH CV MR PYTIO,-CN, fiE k5] A4 Ha,
A P TR T 0T A5 LU R 558
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RiAR R STAE 1.8 ~ 2.8 nm 2Z[H],

(3) SRR AR BET a2 SRR 0
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Electrocatalytic “Volcano-Type” Effect of
Nano-TiO, (A)/(R) Phase Content in Pt/TiO,-CN, Catalyst

Ai-Lin Cui, Yang Bai, Hong-Ying Yu, Hui-Min Meng’
(Institute of Advanced Materials and Technology, University of Science and Technology Beijing,
Beijing, 100083, China)

Abstract: The relationship between the electrochemical activity of fuel cell catalysts and Pt particle size, as well as the catalyst
support and co-catalyst is still unclear. In this work, FESEM, XRD, BET, TEM and CV techniques were adopted to investigate the
effects of TiO, anatase (A)/rutile (R) phases content on the electrochemical activity of Pt electrocatalyst. The results showed that the
anatase-rutile phase transformation occurred during the heat treatment of TiO, at 700 ~ 900 °C accompanied by the growth of
two-phase crystalline size, and anatase was completely transformed into rutile at 900 °C. TEM results revealed that the ultrafine Pt
electrocatalysts with the particle size of 1.8 ~ 2.8 nm were successfully prepared over the TiO,-CN, supports. The content of TiO,
(A)/(R) phases had a “volcano-type” effect on both the BET surface area of TiO,-CN, supports and the real “effective” electrochemical
active surface area (ECSA) of Pt/TiO,-CN, catalysts. When the rutile content was 25%, the Ti0,(25%R)-CN, support and Pt/TiO,
(25%R)-CN, catalyst had the largest specific surface area and the most electrochemical active sites, respectively. It is speculated that
raising the rutile content, there might be a strong metal-support interaction between Pt nanoparticles and TiO,(25%R)-CN, support
with the rutile content of 25%, which could anchor the ultrafine Pt nanoparticles, resulting in the highest ECSA of Pt/TiO525%R)-CN,
catalyst. Therefore, the Pt/TiO5(25%R)-CN, became more suitable as a catalyst for fuel cells.

Key words: catalyst; TiO,; anatase; rutile; electrochemical active surface area
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