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Bonding states of organic molecules modifying the surface of nano-particles probed by *'P CP
MAS NMR
(Research Institute of Instrumentation Frontier, National Institute of Advanced Industrial
Science and Technology (AIST))
Ryo Chiba and Shigenobu Hayashi

It is important that the surface of nano-particles is modified by chemical species having
high affinity with the matrix in order to disperse uniformly nano-particles. In the present study,
we have studied the bonding states of phosphate group of propylphosphonic acid (PPA) and
decylphosphonic acid (DPA) on the surface of TiO, and ZrO, nano-particles by 3P CP MAS
NMR. The observed signals are broad ranging from 40 ppm to 10 ppm. The chemical shift is
lower than that of the free acids. We found that the phosphate group binds to the surface of
nano-particles by monodentate and bidentate forms. Additional peaks at 9.3 ppm and 7.3 ppm
in DPA/TIO, are assigned tridentate bonding states of phosphate group.
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Figure 1: ®'P CP MAS NMR spectra of a) PPA, PPA /TiO,, and PPA/ZrO,, and

b) DPA, DPA/TiO,, and DPA/ZrOs,.
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