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Sugar, in which sucrose (C12H22O11) is
the main ingredients, attracts a great deal
of attention in the field of food, medicines,
preservative and battery material adjusting
to surroundings. However, melting points
among sucrose crystals with high purity
are occasionally different from each other
and are given as in the range from 433 to
459K. It has been thought that the impu-
rity, the water content or the manufactur-
ing method would contribute such differ-
ent melting points. There are few diffrac-
tion studies for understanding of the melt-
ing phenomena, though the macroscopic
observation has been carried out by an
optical microscope and a calorimeter. We
have, therefore, performed in-situ diffrac-
tion study for the kinetics of crystalline-
noncrystalline phase transition in sucrose.
Since information on the hydrogen atom
positions is indispensable, neutron diffrac-
tion measurement was performed by us-
ing a single crystal diffractometer T2-2,
FONDER. In the diffraction measurement,
a sucrose single crystal with a volume
of 24mm3 was mounted in a aluminium
cell with a heater coil. Intensities of Bragg
peaks were measured at room temperature
for a structural analysis, and then the sam-
ple was heated to 366 K which is far below
the melting points. Time dependence of the
Bragg peak intensities was measured with
keeping the sample at the fixed tempera-
ture.
Crystal structure at room temperature is

determined by combination of X-ray and
neutron data. Figure 1(a) shows nuclear
density distribution on a-c plane calcu-
lated by MEM using PRIMA[1]. It clearly
shows negative peaks (blue part) which
indicate hydrogen atom positions. Figure
1(b) shows temperature dependence of 401
and 442 Bragg peaks. The Bragg intensi-
ties decrease monotonically indicating that

the sample gradually changed to noncrys-
talline state. In the x-ray measurements,
the incubation time, which was defined as
waiting time until the noncrystalline phase
transition starts at a fixed temperature, has
been observed in a range between 422K
and 443K[2]. Time dependence of the Bragg
intensities in the present neutron measure-
ment did not show any incubation time.
Structure analysis for the data in the suc-
cessive time spans is now going on to study
microscopic change of crystalline to non-
crystalline phase.
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Fig. 1. (a)Nuclear density distribution of sucrose at
room temperature calculated by MEM. (b)Time de-
pendence of 401 and 442 Bragg peaks at 366K.


