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Raman spectroscopy has been applied to study the hydrogen-bonding donating and accepting abilities of
supercritical alcohols and their mixtures with water. The hydrogen-bonding donating ability was evaluated by the Raman
shift of C=0 stretching vibration of benzophenone. The hydrogen-bonding accepting ability was evaluated by the Raman
shift of NHz stretching vibration of p-nitroaniline. The solvent density dependences of these two properties were similar
to each other, and even near the critical density of the solvent, the solvent shows substantial hydrogen-bonding abilities.
The effect of water, however, was opposite for these two cases. The addition of water strengthened the hydrogen-bonding
donating ability of the solvent, while the addition of water weakened the hydrogen-bonding accepting ability of the
solvent. Molecular dynamics simulation was performed to evaluate the hydrogen-bonding between pNA and solvent,
and the selective solvation was discussed.
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Table 1 Hydrogen-bonding parameters.”)
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Fig.1 Molecular structure of BP and pNA.
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Fig.2 Schematic illustration of the high-temperature and high
pressure Raman measurement system.
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Table 2 Critical constants of solvents used in this work.2¥

Solvent T./K P./MPa  p./kgm?
H20 647 22.1 322
CH3;0H 513 8.10 280
CH30H: H20=4:1 533 10.2 286
CH30H: H20 =1:1 565 13.5 292
C>HsOH 514 6.13 276
C:Hs0H:H20 =4:1 530 7.9 280
C.HsOH:H,0 =1:1 556 10.9 282
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Fig.3 (a) Raman spectra of BP in various solvents under
ambient condition. (b) Correlation between vco and AN.
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Fig.4 Raman spectra of BP in the mixture of water and methanol

(x, =0.5) at different pressures and temperatures. Each
spectrum is vertically shifted for the clarity.
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Fig.5 Solvent density dependence of vcgof BP in methanol
(xy = 0),'® and the mixtures of water and methanol (x,, =
0.2,0r 0.5).
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Fig.6 Solvent density dependence of « of (a) methanol and (b)
ethanol determined from 1gof BP.
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Fig.7 (a) Raman spectra of pNA in various solvents around NH2
vibrational region. (b) Correlation between vnu2 and [3.
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Fig.8 Raman spectra of pNA in the mixture of water and
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Each spectrum is vertically shifted for the clarity.
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Fig.9 Solvent density dependence of vyy,of pNA in methanol
(%5 =0)," and the mixtures of water and methanol (x,, =
0.2,0r 0.5). The value at p, = 0 is vyy,0f ABN at vapor. The
extent of the solvent hydrogen bonding (1) determined by NMR®
is also plotted (X).
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Fig.10  Solvent density dependence of S of methanol and
ethanol determined from vyp,of pNA.
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Fig.12 Comparison between number of hydrogen bonding

(Nug) and vy, in (a) methanol (x,, = 0) and (b) the mixture of

water and methanol (x,, = 0.5).
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Fig.13  Ratio of number of hydrogen bonding between pNA

and water to the total number of HB in the mixtures of water and
methanol.
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