5525 % 43 1 % WL B R 2 4 Vol. 25, No.3
2010 4£ 3 H Journal of Inorganic Materials Mar. , 2010

XEHS: 1000-324X(2010)03-0279-06 DOI: 10.3724/SP. J. 1077.2010. 00279

A X $H B ik L FE MR R

R, O, X2, PN
(YR IEYEFRR BHELSLFHRI, 4 621900)

8 E O TR (PSRBT TE M AR, 43 BRI T 7 B (SiC KA Aiish B & AL ( Cey 4 Zry 0, -
v-AL O, ) S =FI B, SRR O A Wb, I R il 4 T PSR pAbsR], SRJE RS B 20—
R T HIRER b, WK AR, X GRAT S GBS T B X Ot T REE R T B S TR T
AL ZE5 R S ARG, IR T B K AR S 4 2 G B B S K A SR (M ARTE 1. B SR SR W . P e A SR
A4, 18 PUC PYSIC PV Ce, ,Zr, 4 0,-y-AL O, 1 Pt [ 2RI 45 3 4y 4. 46 1. 67 F1 1. 77nm; P/ C \Pv/SiC 4k 5
o PLARAE PL(O) (Pe( TD) 1 Pe(IV) =F 0 AS s Pr/C L PY/SIC ZEILIRER R I I A 5], TP/ Ceyu Zry 4 O,-y-AlL 05 534
5], PY/C/FN X402 A S L AV 7K A8 48t S5 g 1) A AL PR R 5 5 P/ SiC/ENSFIL P Cey 7y 4 O, -y-Al, 05 /FN Xif
AT A RN R TR, (FER SRS 45 R A A TR PEARAIL.

X H R FEREAR; BUKMET] SRR GUORBRILEE; B8 R A AL -y-E kR

FESES: 0614 XERFRIRAG: A

Influence of Carrier on Catalytic Activity of Platinum Based Hydrophobic Catalysts

XIONG Liang-Ping, HU Sheng, REN Xing-Bi, LUO Yang-Ming
(Institute of Nuclear Physics and Chemistry, (China Academy of Engineering Physics,; Mianyang 621900, China)

Abstract : In order to study the influence of carriers on platinum( Pt))' based hydrophobic catalysts’ activity,
and explore the practicability of applying silicon carbide and cerium=-zirconium composite oxides as carriers of
hydrophobic catalysts, Pt based catalysts were prepared by microwave heating method, with carbon black,
nanometer SiC and Ce, ,Zr, (O,~y-Al;O, as carriers, respectively. Then Pt based catalysts were loaded on
foam nickel (FN) with polytetrafluoroethylene latex; and hydrophobic catalysts were obtained. Structure of
catalysts was analyzed by XRD, TEM, XPS, SEM| eic, moreover, their catalytic activity for recombination
of H,-0, and hydrogen-water liquid catalytic exchange was tested. Results show that Pt particles are evenly
distributed on carriers” “surface, and “average size of Pt particles in Pt/C, Pt/SiC and Pt/Ce,, Zr, ( O,-
v-AL O, are 4.46,.1.67 and 1.77nm, respectively. Three valences, Pt (0), Pt (I ) and Pt (IV) exist in
Pt/C and Pi/SiC catalysts. Pt/C and Pi/SiC catalyst particles are evenly distributed on the surface of foam
nickel, but it is not the case for Pt/ Ce, ,Zr, (0,-y-Al,0,. The catalytic activity of Pt/C/FN is quite high for
both recombination of H,-O, and hydrogen-water liquid catalytic exchange. The catalytic activities of
Pt/SiC/FN and Pt/ Ce, ,Zr, ;O,-y-Al,0,/FN are high for recombination of H,-0O,, however, they are quite
low for hydrogen-water liquid catalytic exchange.

Key words: platinum based catalyst; hydrophobic catalyst; carbon black; nanometer silicon carbide;

cerium-zirconium composite oxide-y-alumina
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Fig.1 XRD patterns of Pt based catalysts with different carriers
(a) P/C; (b) P/Ce 4Zry 40,-y-Al,05; (c) P/SiC
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Fig.2 TEM micrographs and Pt particles’ size distributions of Pt based catalysts with different carriers
(a) (a") P/C; (b) (b") PUCey 4Zry ¢0,-y-Al,O5; (¢) (c¢’') PUSIC
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Fig.3 Pidf X-ray photoelectron spectra for (a) Pi/C and (b)
Pt/SiC catalysts
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Table 1 Binding energies and relative intensities of various
valencies of Pt4f XPS in Pt/C and Pt/SiC catalysts

Binding energy ~ Relative intensity

Sample Valency

/eV /%

PL(0) 70.5, 74.0 57.7

PUC PRI )71.2, 747 24.9
PLIV) 73.0, 76.5 17.4

Pt(0) 70.5, 74.0 44.3

PUsiC  ((p() 715, 75.0 28.0
Pt(IV) 73.3, 76.8 27.7

K4 PoLBK AT Y SEM 5

Fig.4 SEM photos of Pt based hydrophobic catalysts
(a) FN; (b) PUC/FN; (¢) PUSIC/FN; (d) Pu/Cey 4Zry Oy —y-Al, 03/FN
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Table 2 Catalytic activity of Pt based hydrophobic catalysts
for H, -0, recombination

Column efficiency/ %

P/ Ce, ,Zr, ¢O,-
v-AlL,O;/FN

H, flux

/(L min™") py/c/FN PY/SiC/FN

H, content subthreshold

0.5 99.6 to the metrology equipment, 97.0
considered as 100%

1 99.5  The same as the above 93.2
2 99.4  The same as the above 90.4
3 98.1 98.9 88.6
4 96.1 98:0 86.0

®3 Pt EGKEETINS KZHR B ELERE
Table 3 Catalytic activity of Pt based hydrophobic catalysts
for hydrogen-water liquid catalytic exchange

Column efficiency/ %

H, flux
N\ Pv/Cey ,Zr, ;O,-
/(L~min") . 0.4%70.62
P/C/FN Pv/SiC/FN y-ALO,/FN
2 74.2 6.12 15.90
3 62.3 4.78 11.20
4 52.3 4.17 8.73
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