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The Evaluation of Reactivity of Ca-Mn-O Cluster with Water
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[ Abstract] The binding forms and desorption processes of H.O molecules bound in hydrated
calcium manganese oxide clusters, MnmCanOx(H20)," (m = 2—9, n = 0—9, y = 0—5), were
investigated by gas-phase thermal analysis and the dependence on H2O concentration. For
MnsOx*, heating up to 1000 K, MnsOx" (x = 6—12, at 300 K) desorbed O> to be MnsOe¢7".
However, adding H>0, oxygen-poorer MnsOs(H20)," (y = 3-5) were found at 350 K. This result
suggests that the attachment of more than three H,O molecules causes O to desorb; MnsO7" +
yH20 — MnsOs(H20)," +O2 (y > 3). For CanOx", at 1000 K, only CanOn,n+1" were found, and
we concluded that Ca atoms have +2 oxidation state between 300 and 1000 K. Hence, we
regarded MnmCanOx* as MnmOxn(CaO)n*. Compared with MnsO7* and Mns07(Ca0)*, O
release from Mns0O7(CaO)" occurred at higher temperature than MnsO7*. Doping CaO seemed
to make the high oxidation state of Mn atoms thermally stable.
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