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Deuterium substitution effect on the microscopic hydrogen bonding structure of
hydrated phenol cations

(Kitasato Univ.) Yu Sakaue, Masatoshi Moto, Kenta Mizuse, Haruki Ishikawa

To understand the microscopic nature of the hydrogen-bonded networks, we have investigated
the deuteration effects on hydrated phenol cations, [PhOD(D;0)s]*, by ultraviolet
photodissociation (UVPD) spectroscopy under the temperature-controlled condition. In the
UVPD spectra, we assigned the 0-0 bands of three isomers with different hydrogen bonding
structures, ring with tail (RT), chain (C), and double ring (DR) types. The DR-type isomer was
observed only at low temperature, which was not observed in the case of the undeuterated
clusters. The RT-type isomer was the major species in the temperature range we observed. At
80 K, the C-type isomer begins to appear. The appearance temperature of the C-type isomer
was found to be higher than that of the undeuterated clusters. The effect of deuteration on the
temperature dependence of the relative population is discussed in the paper.
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S5¢&, PFN, PFHEOERIEHNMETL, ROIVFILE—OIV FAE—ICEEEZSX
51z, BEKFEEISEVERENSEFEINS. SHICKNBEERLIZTO N OBEEHFES
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Fig. 1 UVPD spectra of (a) [PhOD(D,0)s]* and
(b) [PhOH(H;0)5]" measured under the
temperature controlled condition.
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Fig. 2 Typical hydrogen bonding structures of
[PhOD(D,0)s]" and [PhOH(H,0)s]".
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Fig. 3 Temperature dependences of relative
populations of (a) [PhOD(D20)s]* and (b)
[PhOH(H,0)s]" estimated by the theoretical
calculations.



