AT 56 1 Mok T Vol.47  No.6
20194F 6 H %45 63—69 1 Journal of Materials Engineering Jun. 2019  pp.63—69

PEMFC Rk T geL Pt/C
18 1L 570 B I 87 A R AE

Preparation and characterization of anti-flooding

functional Pt/C catalyst for PEMFC

OBk R R AR AR A IR

(R A3 K7 3L T4 B BE IR g b B SR 6 =

LT Ki%E 116028)

LU Lu,WU Lei,SHI Ji-cheng.XU Hong-feng, CONG Tao-quan
(Liaoning Province Key Laboratory of New Energy Battery,
Dalian Jiaotong

University,Dalian 116028, Liaoning, China)

R . 00 A Bk 28 Tl P/ C A i Akt B8 T I 0% 31 2 D 1R O L ST K T A i AR R 1S T B B8 46 A R F vtk
SRR R AR KM AR . FT SR AL A XC-72 Bk 04T S AL AL 3, 47 2% Po g s i — 25 K& kXS Pt/ C 46 5158 D
il 8 T el vk R T8 K M P/ C AT . XL AR G5 U T 04 A AT LRI L 8 XA K A 3 L XC-72 i 3% 1T Y 5 480 E g
A 5 B s L i Ay N TR R b B XC-72 Bk s ilF — 25 K A FE SRR 1 XC-72 Bk, B2 il ffy B8 Bk Y XC-72 e b
K 22.4°, YU AR MRS SR . FR L 3 T AR RE AT, R K AR B XC-72 B bR T BT [ (R fL BRI L A T P R
. KA WHEFE IR Pt/C A58 IR 2Z H Y P/ C Ak 5 40388 7K Pk 3 5, B2l 34 K 6. 27, 48 2000 JA R AG IR %
KRG WL I 5 9 Pt/ C A Ab 57 H Ak 2% L3R T 28 i) o it A PR 5

KA ¢ T 32 e B RE PR S 5 A AR TR 5 BUEE KM 5 T AR S KA E

doi: 10.11868/j. issn. 1001-4381. 2018. 000379

FESES: 0643.36 X HEARIRED . A XEHS: 1001-4381(2019)06-0063-07

Abstract: The important reason of the reduction of the catalytic performance of Pt/C catalyst is carbon
carrier corrosion. The risk of oxgen flooding in proton-exchange membrane fuel cellsis also increased
by hydrophilicity of this catalyst. The Pt/C catalyst was subsequently reduced using hydrazine
hydrate to make Pt/C corrosion resistant and anti-flooding. Comparison by infrared spectra of
absorption peaks shows the increased number of oxygen-containing functional groups in the XC-72
carbon surface treated with hydrogen peroxide. Its measured contact angle is less than that of
untreated XC-72 carbon. Reduction of oxidized XC-72 carbon with hydrazine hydrate shows that the
contact angle is increased by 22. 4° compared with that of the oxidized XC-72 carbon, indicating anti-
flooding enhancement. As shown in the specific surface area measurement, the specific surface area of
XC-72 is reduced by the hydrogen peroxide treatment but its mespopore ratio is increased, which
favors the carrier load Pt. The anti-flooding of Pt/C catalyst after reduction with hydrazine hydrate is
stronger than that before reduction, indicating an increase in contact angle by 6. 2°. After 2000 cycles
of cyclic voltammetry, the electrochemical specific surface loss is decreased and the durability is
improved for the reduced Pt/C catalyst by hydrazine hydrate.
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Fig. 1 CV curves of XC-72 after oxidation for different time at

scan rate 100mV/s in 0. 5mol » L= ! H,SO,
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Fig. 2 N; adsorption-desorption isotherms(a) and corresponding pore size distribution(b) of XC-72
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Table 1  Specific surface area and hole volume
parameters of XC-72
Time/h Surface area/(m? « g 1) Pore diameter/nm
0 250 3.28
1 212 3.35
2 190 3.29
3 163 3.25

U5 SRR AR ) W v O AT X B T LA 22 il
A T P 46 Al B 8 B WA v AT DRI/ 5 TR B T AR R
T ) 75 S E BE TR R

O —xc7

0.6f —— XC-72-H,0, g
0.4f
0.2
0.0
0.2}
0.4}

-0.6f

02 00 02 04 06 08 10
E IV

vs SCE

I[(mA-m2)

&3 £ 0.5mol « L™ Hii AR B K 100mV/s A5
I AL R B XC-72 B 9R B4k 22 th 28
Fig.3 CV curves of XC-72 after oxidation and reduction

at scan rate 100mV/s in 0. 5mol « L' H, SO,
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Fig. 4 Infrared spectra of carbon carrier
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Fig.5 Contact angle test pictures of XC-72 (a),XC-72 after oxidation treatment (b) and oxidized carbon carrier treated by reduction(c)
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Fig. 6 TEM images of Pt/C-O catalyst (a) and Pt/C- N H, catalyst (b)
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Fig. 9 Contact angle measurement of Pt/C-O catalyst electrode (a) and Pt/C-N, H,catalyst electrode (b)
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Fig. 10 Life test of CV curves for Pt/C(a) and Pt/C-N;H;(b) at scan rate 50mV/s in 0. 5mol « L™ ! H,SO,
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Fig. 12 Single cell polarization curves using Pt/C-N, H; and

commercial Pt/C as cathode catalysts
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