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Fig.1 Variation of H, conversion with temperature over Cu

substituted catalysts
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Table 1 H, conversion rate of the catalyst under various conditions

Preparation H, conversion

Catalyst method Metal loading rate/% Reaction conditions Reference
83 50 C
2.5% H,
wet 89 350 C
Pt/A1,0, impregnation 0.43% [14]
method 0 2.5%H, 50 C
30 15 piodine vapor 350 °C
Pd/ALO; 2% 96.7
. wet Li-Pd .
Li-Pd/ A1203 impregnation molar ratios 0.7 7.5 ~ 6 OO?:% 1;127 . [ 15 ]
thod Cs-Pd 7=60 “C, t=60 min
Cs-Pd/ ALO, e molar ratios 0.7 1.3
77.4 2%H, under dry conditions
wet 70.9 0 i relative humidity of 90%
. . Pt 0.36% ~98% air; a y
Pt-Pd/AL O, impregnation Pd0.58‘7(07 774 T= 125 C. with 50 % 10°° CO in the [16]
method : = 126 mi£1 feed gas
774 B with 0.5% CO, in the feed gas
2%
Pd-Pt(1 : 2)/SiO, (Pd-Pt molar 68
ratios 1 : 2) 8.6% H,
Pd-Pi(1 : 1)/Si0 micro-emulsion (Pd-f%tqﬁnolar 76 weight of catalyst, 0.14 g~0.17 g [17]
2 method ratios 1 : 1 7=22 C,
20 flow rate 7 cm’/min
Pd-Pt(2 : 1)/ Si0, (Pd-Pt molar 92
ratios 2 : 1
58.8 under dry conditions
37.6 relative humidity of 90%
PA/ALO; 0.98% 25 with 20 x 107 iodine vapor in
- the feed gas
self-assembly 65.3 2%H,, under dry conditions
self-asse _0R0) i . .
Pd@Ce0,/ALO,  and grafting 0.95% 56.4 8% wr relative humidity of 90% [ 1g]
thods _ T=25°C; with 20 X 107 iodine vapor in
e 1=180 min; the feed gas
76.0 under dry conditions
Pd@Ce0,/AlL 0, 5 76.4 relative humidity of 90%
hydrophobic coating 095% 345 with 20 x 107 iodine vapor in

the feed gas

Note: The concentration of all gases are volume percentage.
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&2 WRPHEE(Eads) #1 H,O 7E & BRE A E (ER) ALK B RS H

Table 2 Adsorption energies (Eads) and optimized structural parameters for H,O at its equilibrium (atop) site on several metal surfaces

Surface Eads/eV  O-metal/nm  O—H /nm Ametal/nm Aoxy/nm  ©7/(°) a*/(°)  Eads,7eV
Ruf 0001 | 0.38 0.229 0.098 -0.001 0.030 106 6 0.12
Rh{ 111 { 0.42 0.231 0.098 0.006 0.006 106 9 0.15
Pdi 111} 0.33 0.228 0.098 0.003 0.018 105 7 0.17
P 111} 0.35 0.236 0.098 0.003 0.029 106 7 0.09
Cuf 111} 0.24 0.225 0.098 0.007 0.003 106 15 0.19
Agl 111§ 0.18 0.278 0.097 0.004 0.029 105 9 0.14
Auf 111 f 0.13 0.302 0.097 0.003 0.006 105 13 0.11
Note: A metal is the vertical displacement of the atop site metal atom from the other three surface layer metal atoms. A Oxy is

the lateral displacement of O from the precise atop site. ® is the HOH angle and @ is the H,0-surface tilt angle. Also given are the

adsorption energies of H,0 at the nextmost stable site on each surface (Eads2).
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Research Progress of H,-O, Recombination Catalyst
in Nuclear Power Plant

SUN Zhen"?, HAN Xing-bo’, JIANG Di°, LIU Yang’, QIAN Yuan®’, LU Li-jun’
(1. School of Materials Science and Engineering, University of Shanghai for Science and Technology,
Shanghai 200090, China; 2. Shanghai Institute of Applied Physics,
Chinese Academy of Sciences, Shanghai 201800, China )

Abstract : When a serious accident occurs in the nuclear power plant, hydrogen is extensively produced, which
needs to be well controlled. Hydrogen catalytic oxidation technology is an effective method to handle with the hy-
drogen leak, and the key factor relies on the catalyst. This article briefly describes the active component, carrier,
preparation methods of the catalyst, as well as the impact of modification methods on the catalytic performance. The
current modification research mainly focuses on improving the size and dispersibility of metal particles, and using
metal particles on the surface of the carrier as much as possible. On the other hand, since that the catalytic reaction
is easily interfered by “toxic” substances, the activity can be improved by alloying active component and changing
the morphology of the metal particles ( such as core-shell structure ) supported on the surface of carrier.

Key words : catalyst; hydrogen and oxygen recombination; noble metal; superhydrophobic; catalytic activity



