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Abstract : Reduction activity of precious metal-loaded HZSM-5 for NO has been studied and was compared to that of Cu-HZSM-5 in the presence
of excess oxygen. It was found that among the catalysts used in this study, Ru-HZSM-5 was the most active catalyst for the reduction of NO to N
in the absence of hydrocarbon reductant. The highest conversion obtained was 45%. No severe inhibition of water vapor to the reduction was observed
It is suggested that the higher catalytic activity of Ru-HZSM-5 may result from the better ability to oxidize NO to NO» in the presence of excess
oxygen. A proposed reaction mechanism for the reduction of NO to Nz in the presence of excess oxygen is that NO is oxidized to NO; on the surface
of Ru-HZSM-5 catalyst and the adsorbed NO: on the surface is then decomposed to Na. NO» is supposed to the reaction intermediate of the reaction
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Table 1. Catalysts Prepared by Ion-Exchange and Impregnation

Catalysts Precursor “ Preparation Condition Ionllz )‘(Ijange
Pt-HZSM-5 t-Pt(NH3):Ch; ion-exchange, 95C, 18h  125%

Ru-HZSM-5(1) RuCk ion-exchange, 95°C, 18h  149%
Ru-HZSM-5(2) Ru(NH3)eCl; mpregnation, 25C, 24h 1.0 wtX%
Ru-Cu-HZSM-5 RuCls, ion-exchange, 95°C, 18h Ru 95%,
Cu(CHzC00); (each) Cu 205%
Pt-Ru-HZSM-5 t-Pt(NH3)«Cl;, ion-exchange, %, 18h Pt 109%,
RuCls (each) . Ru 159%

Cu-HZSM-5 Cu(CH;COO), ion-exchange, 95C, 18h Cu 221%
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Temperature dependence of catalytic activity over HZSM-5

in NO + O, reaction.
(NO : 1000 ppm, Oz : 3.0%, WHSV : 60,000h™)
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Fig. 3. Temperature dependence of the conversion of NO to N;
over various catalysts in NO+O; reaction.
(NO : 1000 ppm, Oz : 3.0%, WHSV : 60,000h™)
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Fig. 4. Temperature dependence of the conversion of NO to N;
over various catalysts in SCR reaction. (NO : 1000 ppm,
CsHs © 1000 ppm, Oz : 3.0%, WHSV : 60,000h™)
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Fig. 5. Temperature dependence of catalytic activity with respect
to Oz concentration over Ru-HZSM-5.
(NO : 1000ppm, O : 3.0, 6.0, 9.0%, WHSV : 60,000n)
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Fig. 6. Temperature dependence of catalytic activity with respect
to Oz concentration over Cu-HZSM-5.
(NO : 1000 ppm, Oz : 3.0, 6.0, 9.0%, WHSV : 60,000 hh
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Fig. 7. Effect of water vapor addition on the activity of
Ru-HZSM-5 in NO+QO» reaction. (NO : 1000 ppm, O :
30%, H0 : 10.0%, WHSV : 60,000h™)
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Fig. 8. Effect of water vapor addition on the activity of
Ru-HZSM-5 in SCR reaction. (NO : 1000 ppm, O: :
3.0%, CsHs © 10.0%, WHSV : 60,000h™)
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Fig. 9. Effect of space velocity on the activity of Ru-HZSM-5
in NO+QO, reaction. (NO : 1000 ppm, O : 3.0%, WHSV :
30,000~120,000h ™)
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Fig. 10. Transient response of NO conversion with O; injection
over Ru-HZSM-5.
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