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Fig. 1 XRD patterns of the carriers with and without Ru
catalyst supported on.
(1) U-FAL; (2) T-FAl; (3) 0.8% RuO,/T-FAl



338 a1

e 28 %

SRR JE RN L T IR, TR PR R A
B, 3 GRS et A P S a5 X S R
AN RS, 2R AR PR Al 4 @ 1R 48 0 2 i TR
LA AR AR T hy 32 A 1 2 S AL B T IR
M RIAS B LA LA R e e, SR AR AR 2k
BAE R PR B RE L T AR N I B IR — 2 Ak i
1(3) PR B Ru’ sUA LA Ru RO4RAEIE, AT fig
JEHF Ru DRSS B RAE7E TR =, I
FLRBEA L, SR SR Y B — )2 440 v s
FELEAR HAE A K.
2.2 XPS

1 NZIS A PR TR R B A XPS FRAE £ 4.
X IEARHERE IS S 2%, 16 74 eV AbAEAE— AL,
() 2p B 0 5 S BG4S () AL 2p BUTE HY 06 7 B AT
5. X Lt 740 br, 1.6% 19 Si 545 3.2%
10, T4 39.32% 1 O i+ 5 AL 454, 18R
TR O Al=1.56, #3523 1.5, A LAMERTL IR 2L
TRAE AL B G T S5 30 T —)2 AL O 1N B
A 9 4 B 5 1

® 1 LEEHEFREHE XPS £iF

Table 1 XPS data of foamed aluminum after pretreatment

Element Peak BE At %
Al 2p 73.95 25.17
Cls 284.78 30.7
0 1s 531.52 42.52
Si 2p 102.2 1.6

Pretreatment conditions; 30% H,0, for 48 h , 500 °C for 8 h
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Fig. 2 XPS spectrum of Ru 3d for RuO,/FAl catalyst
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Fig. 3. SEM images of FAl and RuO,/FAl catalyst
(A) 0% Ru/U-FAl; (B1) 0% Ru/T-FAl; (B2) 0.5 wi% Ru/T-FAI
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Fig.4 TEM images of Ru/FAl catalysts
(a)Ruy(CO) ,/FAL; (b)RuO,/FAl; (c¢)Ruw/FAl
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Table 2 BET data of RuO,/FAl catalyst

BET  Adsorption average  Pore

Suface Area  pore width  Volume
/(m? - gh) /nm /(m’ - g™)
U-FAl 3.91 55.38 0.01
0.5% Ru/U-FAl 5.44 34.5 0.04
0.5% Ru/T-FAl 4.9 8.1 0.05

Untreated Foamed Aluminum ( U-FAl) , Treated Foamed Alu-
minum ( T-FAI)
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Fig.5 H,-TPR profiles of RuO,/FAI catalyst

H, consumption

with different contents.
(1) 0% Ru, (2) 0.3% Ru, (3) 0.5% Ru,
(4) 0.8% Ru, (5) 1.0% Ru
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Fig. 6 Influence of carrier’ s treatment on catalytic
decomposition of N,O
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Fig. 7 Influence of Ru contents on conversion of N,O
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Fig. 8 Influence of space velocity on conversion of N,O
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Fig. 9 Conversion of N,O with different types
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Ru Supported on Foamed Aluminum Applied in the Low-temperature
Catalytic Decomposition of N, O

ZONG Yue'?, LI Meng-li', YANG Xiao-long' , LV Zhi-feng', LIU Rui'?,
SONG Cheng-li'* , HU Bin'"
(1. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Three different types of Ru catalysts ( RuO,/FAl, Ru/FAl, Ru,(CO),,/FAl) with foamed aluminum
(FAl) as support, Ruy;(CO), as precursor were prepared and their low-temperature catalytic performance for de-
composition of N,O were investigated. The catalysts were characterized by XRD, XPS, SEM, TEM, H,-TPR and
BET methods. The feasibility of using FAl as a support was verified, the impact by the treatment methods on the
carrier was tested, and the different activities showed by RuO,/FAl, Ru/FAl, Ru,(CO) ,/FAl catalysts were ob-
served. Catalytic activity of the catalysts were evaluated with a quartz tube reactor and the results showed that FAl
as support improved the catalytic activity for decomposition of N,O partly. In addition, pretreatment of FAl surface
with H,0, reinforced the adhesion of catalyst active center, hence enhancing the catalytic activity. When the
loading value of Ru on FAl is 0.3% , 1% N,O can be decomposed completely by Ru,(CO),,, Ru and RuO, under
285, 380 and 405 °C, respectively. Meanwhile, the highest activity of Ru;(CO) ,,/FAl catalyst was converted to
RuO,/FAl after keeping work for a long time.

Key words: nitrous oxide; catalytic decomposition; ruthenium; foamed aluminum; support



