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Abstract—A correlation between redox potential and NDR(negative differential resistance) behavior of heteropolyacid
probed by STM(scanning tunneling microscopy) was examined in this work. The effects of counter cations and polyatoms
on the NDR behavior of heteropolyacid were examined for this purpose. It was revealed that NDR behavior was closely re-
lated to the electronic property of heteropolyacid; and in turn to the redox potential of heteropolyacid. More reducible het-
eropolyacid showed NDR behavior at less negative, voltage. It was also found that the amounts of oxygen loss from po-
lyanion with respect to reduction state was related to the changes in NDR voltage. It was concluded that NDR behavior of
heteropolyacid probed by STM could be a fingerprint for the prediction of redox potential of heteropolyacid.
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Fig. 1. STM image of H,PMo,,0,,.
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Fig. 3. A correlation between NDR voltage and reduction temper-
ature[32] of cation-exchanged heteropolyacid: ® =H,_,Cs,P-
Mo,04, ¢=H;_,Cu,,PMo,,0,.
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