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Fig. 1 Molecular distribution of xenon in supercritical state!’. The
snap shot is a projected figure by a slice of a thickness of
17 A.
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Fig. 2 Density fluctuations of supercritical water!-12. Density fluc-
tuations of four substances with various molecular interac-
tions are also shown for comparison.
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Fig. 3 SAXS intensities of methanol-water mixtures under high-
temperature and high-pressure conditions'®. (a) 373K, 7
MPa (b) 423 K, 7 MPa Numbers on the right side show mole
fractions of methanol.

0.6} - @
= [ |
A A e
n
2 .0 °
v 02 . A °
! A A
c L L 1 1 1 1 1 1 1
0.6 ®)
A A H
N,_\ i A. ﬂ_
3 04 ®
N n
v A ——
< 02t e Lo
| @~ o
G /! L 1 1 L 1 1 A _\\
0 0.2 0.4 06 0.8 1
Cm

Fig. 4 Fluctuations of (a) density fluctuations and (b) concentra-
tion fluctuations for methanol-water mixtures vs. the mole
fractions of methanol!¥: (@):373 K, 7 MPa, (m): 423K, 7
MPa, (A): 298 K and 0.1 MPa!¥ and (----) ideal solution.
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Fluctuations of liquids and solutions under
extreme conditions
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Abstract The concept of fluctuation is explained from viewpoint of analysis of inhomogeneity of molecu-
lar distribution of liquids, solutions and supercritical fluids. The fluctuation is quantitatively investigated by the
small-angle scattering method. The theory connecting scattering data to the fluctuation is introduced. Fluctua-
tions for supercritical water and for methanol-water mixtures in high-temperature and high-pressure condi-
tions are presented as examples of the investigation of inhomogeneity of molecular distribution for liquids and
solutions in extreme conditions. Finally, a novel apparatus of simultaneous measurements of X-ray absorption
factors developed for a small-angle X-ray scattering beam line is introduced.
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