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ABSTRACT

Perovskite oxide catalysts doped on porous alumina beads are prepared in a citric
acid solution. To investigate the applicability of the catalysts to the hot gas cleanup.
a series of experiments on the reduction characteristics of NOx by CO as a reducing
agent are carried out in a packed bed reactor containing the catalysts. Parameters
tested are the operating temperature and CO/NOx molar ratio.

It is found that mixed complex oxides of Lao.sSro.sCoOs, SrAli201e and LaAl;101g are
uniformly distributed on the alumina beads. The conversion efficiency of NOx by CO
sharply increases with the operating temperature up to 700C and then approaches
100% when CO/NOy molar ratioc is greater than 1.0. The conversion efficiency of NOx
is maintained by over 98% during a continuous operation for 23 hours at 800C and
space velocity of 10700hr™.

Key Words @ Perovskite-type Catalyst, LaosSrosCoQOs. Hot Gas Cleanup, NOx
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Fig. 1. The flow diagram of perovskite-type
catalyst preparation process.
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Fig. 2. Schematic diagram of the packed
bed reactor.
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Table 1. Comparison of the specific surface
area between the original alumina
and the perovskite-type catalyst
doped on alumina support

Specific surface
area(m?/g)

AlOq 0.0079 -
Lag5Sro 5C0o0s/Al203 1.3824 Sintering for 8hr
at 910T
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Fig. 3. The XRD data of perovskite-type ca-
talyst(La1-xSrxCoQOz, x=0.5) doped on
alumina support.
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Fig. 4. Scanning electron micrograph of the
original Al:03 support(Magnification
value 3,000%).

Fig. 5. Scanning electron micrograph of the
perovskite-type catalyst doped on
Al.Os  support(Magnification value
3,000x).

Fig. 6. Scanning electron micrograph of the
perovskite-type catalyst doped on
Al203  support{Magnification value
10,000x).
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Fig. 7. Conversion efficiency of reduction of
NOx by CO with the temperature (In-
let CO concentration=636ppm, |nlet
NOx concentration=476ppm ;. S.V.=
10700hr ™).
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Table 2. Variation of NOx conversion effici~
ency with the operating time at
800C(Space velocity=10700hr ",
CO/NOx molar ratio=1.34)

Time(hr) Cw/Co Efficiency(%)
0.5 0 100
1.0 0 100
1.5 0 100
2.0 0 100
2.5 0 100
3.0 0 100
3.5 0 100
4.5 0 100
5.5 0 100
6.0 0 100
7.5 0 100
9.0 0 100
9.5 0 100

11.0 0 100
12.0 0 100
13.0 0] 100
14.0 0 100
14.5 0.024 97.6
15.0 0 100
15.5 0 100
16.0 0 100
17.0 0 100
18.0 0 100
20.0 0 100
20.5 0.105 89.5
21.0 0 100
21.5 0.164 83.6
22.0 0 100
22.5 0 100
23.0 0 100

Cw: Concentration of NOx in the exhaust gas at
time t
Co : Concentration of NOx in the inlet gas
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