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Clarification of s-d interorbital charge distribution change in Bi and i
Pb-perovskites and the application to giant negative thermal expansion materials

Masaki, Azuma
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BiMO3 and PbMO3 (M: 3d transition metals) exhibit systematic valence
distribution changes.

From left to right in the periodic table, BiCrO3 to BiCo0O3 are all Bi3+M3+03. However, BiNiO3 has an
unusual Bi3+0.5Bi5+0.5Ni2+03 valence state. Similar charge distribution change is observed three
times in PbMO3. PbVO3 is Pb2+V4+03 like Pb2+Ti4+03 and exhibits colossal negative thermal expansion
when doped with electron, but PbCrO3 is found to be Pb2+0.5Pb4+0.5Cr3+03 . PbCo03 has turned out to

be Pb2+Pb4+3C02+2C03+2012. PbNiO3 has a valence distribution of Pb4+Ni2+03. Namely, PbMO3 changes
from Pb2+M4+03 to Pb2+0.5Pb4+0.5Cr3+03 (average valence state of Pb3+M3+03) to Pb2+0.25Pb4+0.75C02+
0.5C03+0.503 (Pb3.5+C02.5+03) and to Pbh4+M4+03 according to the order in the periodic table and the
depth of d level. Giant negative thermal expansion materials based on such intermetallic charge
transfer transition and ferroelectric-palaelectric transitions were developed.
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