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Abstract ; The microwave synergistic catalytic decomposition of NO in a new microwave
catalytic reactor with Cu/ZSM-5 catalyst was studied. The kinetics of catalytic decomposi-
tion of NO under microwave synergistic condition was discussed, and has been compared
with it under the conventional heating condition. The results indicate that;the activation
energy of that reaction is 14. 6 kJ/mol under the microwave radiation conditions,while un-
der the conventional heating conditions, it is 75. 6 kJ/mol. The activation energy of that re-
action under conventional heating was 5. 178 times higher than that under microwave heat-

ing. According to these results, it has been proved that the microwave irradiation has micro-
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wave catalysis effect besides thermal effect.

key words ;: microwave ; kinetics ; catalysis ; reactors ; nitric oxide
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Fig.1 Schematic diagram of microwave reaction system
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Table 1 The relationship between NO concentration

in the outlet gas and residence time under

different oxygen concentrations
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GHSV 1 " 0 s -1
Jh-! Cyo(x1077) €y, Cyo(x1077) Cyo

/(mol - L") (x10*)  /(mol - L7") ( x10%)
2000 1.80 9.228 1.084 11.112 0.899
3000 1.20 11.411 0.876 12.906 0.775
3750 0.96 13.188 0.758 16.134 0.619
6000 0.60 18.005 0.555 19.334 0.517
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Fig.2 The relationship profiles between Cy, ™'

and 7 under different oxygen concentrations
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Table 2 The relationship between NO concentration

(4)

in the outlet gas and residence time under different

oxygen concentrations
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2000 1.80 7.746 1.291 8.857 1.129
3000 1.20 10.348 0.966 11.527 0.868
3750 0.96 12.871 0.777 15.080 0.663
6000 0.60 17.746 0.564 19.580 0.511
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Fig.3 The relationship profiles between Cy, ™' and

7 under different oxygen concentrations
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Table 3 Parameter of reaction Kinetics
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Table 4 The relationship between NO concentration

(7)

in the outlet gas and residence time under

different oxygen concentrations

goOZﬁil 5% goOZjil 8%
(/;fsf/ T Ce(x10) Gy Cu(x107°) Gy
/(mol - L") (x10*)  /(mol - L") ( x10%)
2000 1.80 2.973  3.364 3.509  2.850
3000 1.20  4.098  2.440 4741 2.109
3750 0.96  4.531  2.207 5.437  1.839
6000 0.60 5.589  1.789 6.638  1.506
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Table 5 The relationship between NO concentration

in the outlet gas and residence time under

different oxygen concentrations
‘P()zﬁ‘jS% @()2%7 8%

gf?}/ /TS Cyo(x107°) Gy~ Cyo(x107°) Gy~
/(mol - L7 (x10*)  /(mol - L7") ( x10*)
2000 1.80 1.509 6.627 2.076 4.817
3000 1.20 2.509 3.986 3.496 2.861
3750 0.96 3.438 2.908 4.268 2.343
6000 0.60  4.558 2.194 6.103 1.638
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Table 6 Parameter of reaction Kinetics

T 1/ (RT) kE x10* Ik E

/K x10™* /L +mol™' + s~ / kJ + mol ™!
523.15 2.299 2.651 10.185 46
573.15  2.098 50. 140 13.125
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