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Adsorption Behavior of Copper with Different Valences States in Cu-MCM-41
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PR Cu-MCM-41 mesoporous materials adsorption of CO adsorption of ethylene microcalorimetric adsorption infrared spectroscopy
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The Cu-MCM-41 mesoporous materials with different contents of Cu were synthesized. It was found that a reduction in the high temperature did
not alter the mesoporous structure of the materials. The copper in walls of MCM-41 silica was easily reduced to Cu(0) in Hy, and a heat treatment
in flowing He resulted in the reduction of Cu(ll) to Cu(l). The Cu(0) strongly adsorbed 0, and the adsorption heat was up to 427 kJ - mol™ L, while
Cu(l) did not adsorb 0, at room temperature, indicating better stability of Cu(l) at ambient temperature. However, in the cases of the adsorption
of CO and ethylene on Cu(l), apart from the adsorption heat for CO being nearly the same as that of Cu(0), the adsorption heat and the adsorption
quantity on Cu(l) were all higher. And the results of infrared spectra also showed that the cases of the adsorption of CO and ethylene on Cu(l)
were easier than that on Cu(0). Adsorbed ethylene on Cu(0) was only via n-bond while that on Cu(l) was via both di-c and n-bonds. Due to the di-o
bond strength being larger than the strength of n-bond, the adsorption heat of ethylene on Cu(l) is higher.
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