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F1 Y EFTA FhoOsE AD-FRZEEER (1,2,3) SEEAREE O (1) R0 T — ¥
OH A0 OH o *
1 2 3 LN Cu\0>Cu o w ™ /8 Cu<z>cu
Reucul A 2.83-2.91 3.28-3.30 3.28-3.30 2.95-3.11 3.2-34 — No report — 2.87
A max/nM® 300,430 400 400 356-396 360 and 450 350-380 370 or 404 410 330 and 440
Vimax/cm —1 ¢ — 829 1050 861-892 751 834-881 1131 1122 —
Ref. This study This study This study 6,7,8 3 10,11 8,9 12 25,26
2 Cu-Cu interatomic distance.
b The wavelength of maximum absorption for LMCT band in UV-vis spectra.
¢ The wavenumber of Vg band in Raman spectra.
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Dicopper (II) Complexes in Zeolite: Structure and its use for Catalytic Oxidation

Ken-ichi Shimizu
Department of Molecular Design and Engineering,
Graduate School of Engineering, Nagoya University

Copper (II)-exchanged zeolites act as effective catalysts for the selective photooxidation
of cyclohexane and benzene with hydrogen peroxide. The structure of active species in the
H,O,-treated copper (II)-exchanged Y zeolite (CuY-H,0,) was characterized by in situ
UV-vis, in situ XAFS, and Raman spectroscopies. This review describes the structure,
dynamic behavior, and photo-reactivity of the dicopper (II) complexes whose structure is
similar to that of active species in copper-enzymes. The reaction of H,O, with isolated
Cu (IT) ions in the zeolite yields the bis (i - oxo)dicopper (IT) (1) and the O,2~ or HOO —-
bridged dicopper (II) (2). The complex 2 is partly converted to superoxodicopper (II) (3)
at ambient temperature. At higher temperature, the thermal desorption of the bridged dioxygen
species in the complexes 2 and 3 occurs to yield two monomeric Cu(II) complexes and
0O,, while the complex 1 remains unchanged up to 473 K. Under photoirradiation the dioxygen
species in complexes 2 and 3 react with cyclohexane, suggesting that this reaction step is
an important step of the selective cyclohexane oxidation.
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