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Abstract—Three copper containing mordenites such as ion-exchanged (CuHM), impregnated (Cu/HM#) and
mechanically mixed mordenite with cupric oxide (Cu//HM#) were studied to understand the behavior of copper in these
mordenites when redox-treating under the carbon monoxide or hydrogen as reducing agent and oxygen as oxidizing
one. It was found that loaded cupric ions containing in decationized, dealuminated and repeatedly thermal treated
hydrogen mordenite (HM#) were more readily reduced than simply decationized one (HM). When redox-repeating, the
copper metal and cupric oxide on CuHM, Cu/HM# and Cu//HM# easily formed arid diffused readily in direction of
either internal or external surface of the mordenite crystal, but most of them were distributed on external surface of the
zeolite crystal.
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Fig. 2. XRD powder patterns (I vs ) of CulM.
a: treated in CO(500°C, 5hr), b: treated in CO
(500°C, 13hr), ¢: treated in CO(750°C, 2hr), d:
treated in Q2(500°C, 1hr) after c, e: treated in
H3(500°C, 5hr), f: treated in 02(500°C, 1hr)
after e, g: treated in Hp(500°C, 5hr) after f, h:
treated in Hg(500°C, 5hr)/0o(500°C, 1hr), 3
redox cycles.
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Fig. 3. IR spectra of aluminum-deficient CulHM, at
room temperature on KBr disks contain-
ing 5% of CuHM.

a: fresh CuHM, b: treated in Hy(500°C, 5hr)/O;
(500°C, 1hr), 1 redox cycle, c: 2 redox cycles,
d: 3 redox cycles, e: 4 redox cycles.
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Fig. 4. XRD powder patterns (I vs 8) of C/ HM #.

a: treated in 0y(500°C, 3hr), b: treated in
CO(500°C, 3hr), c: treated in Ho(500°C, 3hr),
d: treated in Og(500°C, 1hr) after c, e: treated
in Hy(500°C, 3hr) after d, f: treated in Ho
(500°C, 3hr)/0(500°C, 1hr), 3 redox cycles.
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Fig. 5. IR spectra of aluminum- deficient Cu/
HM#, at room temperature on KBr disks
containing 5% of Cu/HM #.

a: fresh CW/HM #, b:treated in H2(500°C, 3hr)/
02(500°C, 1hr), 1 redox cycle, c: 2 redox
cycles, d: 3 redox cycles.
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Fig. 6. EPR spectra of Cu/HM # , outgassed at
room temperature.
a: treated in Hy(500°C, 3hr)/02(500°C, 3hr), b:
treated in Ha(750°C, 3hr)/02(500°C, 3hr).
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Fig. 7. XRD powder patterns (I vs 6) of Cu/HM#.
a: fresh Cuf/HM#, b: treated in CO(500°C,
3hr)/0(500°C, 3hr), c: treated in CO(750°C,
3hr)/0x(500°C, 3hr), d: treated in Hy(500°C,
3hr)/0x(500°C, 3hr), e: treated in Hy(750°C,
3hr)/0(500°C, 3hr).
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Fig. 8. Specific surface areas of CuHM and Cu/
HM# treated in H,/O; redox cycles.
a: CuHM treated in H¥500°C, 5h)/02(500°C,
1hr) redox cycles, b: Cu/HM# treated in
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