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Abstract—The oxidation of carbon monoxide was carried out on the copper zeolites prepared by ion exchange
and impregnation. Hydrogen mordenite(HM), partially dealuminated mordenite(HM#) obtained by repeating thermal
treatment as well as ammonium ion-exchange and HY were ion-exchanged in cupric nitrate solution to get the copper
zeolites having various level of copper content. HY, HM#, and HZSM-5 were impregnated with copper or platinum in 1
wt% and the activities of these impregnated catalysts were compared with those of ion-exchanged ones. The activities
of ion-exchanged catalysts for the oxidation of carbon monoxide increased with an increase in the copper containing
level of the catalysts, but decreased with an increase in the valence state of the copper [i.e., Cu(0)>Cu() >Cu(ID). It is
considered that the activity of ion-exchanged catalysts is affected by the silica-alumina ratio of the zeolite structure. Par-
tially dealuminated copper mordenite showed highest activity among the catalysts. The impregnated catalyst was more
active than the ion-exchanged one at the same level of copper content. The activity of impregnated catalysts also in-
creased as their silica-alumina ratio of the structure increased as the same as the ion-exchanged catalysts. The higher
activity for Cu(0) could be also explained by the increase of copper concentration on the surface of zeolite.
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Table 1. Degree of ion exchange, number of copper atom per unit cell, and conditions for ion exchange

. . . conc. of cupric . degree of ion number of Cu
catalyst prepared starting material nitrate sol'n time exchange (%) atom per U.C
CuHM#(0.20) HM# 0.1N 72h 5 0.20
CuHM#(0.56) HM# 1N 72h 14 0.56
CuHM(0.88) NHM 05N Sh 22 0.88
CuHM(1.24) NHM 1N Sh 31 1.24
CuHM(1.40) NHM 2N 15h 35 1.40
CuHY(2.80) NH,Y 0.1N 24h 5 2.80
CuHY(7.84) NH,Y 05N 24h 14 7.84
CuHY(27.44) NH,Y 1N 24h 49 27.44
Table 2. BET surface areas of the prepared cata-
CO P lysts
1 2
0, —— mordenite zeolite Y
N, ————={q ) catalyst surface area catalyst surface area
(m2/g) (m2/g)
10 HM# 420 HY 790
o CuHM#(0.20) 440 CuHY(2.80) 830
CuHM#(0.56) 440 CuHY(7.84) 720
- CuHM(0.88) 460 CuHY(27.44) 690
CuHM(1.24) 490
CuHM(1.40) 480
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Fig. 2. Infrared spectra of (a) CuHM# and (b)

CuHM.
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Fig. 3. EPR spectra of CulM, outgassed at room
temperature.
a. treated in Ox(500°C, 1 hr)
b. treated in CO(500°C, 3 hr)
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Fig. 4. XRD powder patterns (I vs §) of CulHM.
a. treated in 0x(500°C, 1 hr)
b. treated in CO(500°C, 5 hr)
c. treated in Hy(500°C, 3 hr)
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