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Large bismuth single crystals with low mosaic
spread are effective filters to select a clean beams of
thermal and cold neutrons from the flux of nuclear
reactor radiation's [1;2].

Bismuth have several specific physical
properties such as volume increase during
solidification process, a tendency to strong
supercooling ,low thermal conductivity of solid
bismuth, anisotropy of thermal conductivity,
intensive segregation of impurities during the
crystallization process, and strong negative
influence of impurities in bismuth on the single
crystal growth process. For these reasons the
selection of the optimal conditions to grow and
successfully obtain large bismuth single crystals is
more difficult than in case most of single crystals
of most other metals.

The equipment for growing bismuth single
crystals has been reconstructed and adapted for
growing large Bi single crystals of diameter up to
19 cm (it is of the single crystals of larger size that
obtained in our institute). Above 30 experiments
with growing Bi crystals has been performed in
order to settle optimal conditions for growing single
crystals. Conducting of such signicant number
experiments was caused by the fact that a new
bismuth raw material and a new powder to form a
soft mould crucibles was used in the process of
growing crystals. In most of the experiments the
procedure of growing crystals was similar to that
described in earlier publications [3], The melting
of bismuth cast and the crystal growth process
took place in soft mould crucible. Bismuth purity
of 99,.99 % Bi was used for growing crystals . Six
randomly oriented large Bi crystals of diameter
170 mm and 190 mm have been obtained. .From
these large randomly oriented crystals the smaller
cylindrical [111] oriented crystals were cut- out. In
all the oriented Bi crystals cluster of small
inclusion grains was observed on its lateral surface.
It was concluded that the large crystals contained
small inclusion grains in their center. These defects
in crystals ( inclusion grains ) resulted from the
fact that the purity of Bi raw materials (99.99 % Bi
) used for growing crystals was not sufficiently
high for growing single crystals. Also deep
parabolic shape of the crystallization front which
have place during the growth process was another
factor.. This parabolic shape of crystallization front

and low purity of Bi cause enhanced segregation of
impurities atoms to the melt (-i.e.to the
uncrystallized Bi melt in the center of the growing
crystal). Another observation was that the the
melted bismuth had strong tendency to
supercooling. The intensive segregation of
impurities from the crystallization front of growing
crystal to the not yet solidified melt in center of
growing crystal cause later as a consequence
considerably enlargement (increase) of this
supercooling of melt. In the strong supercooling in
Bi melt, very easily could occur a spontaneous
non-controlled crystallization of the melt or
sketelling growth of the Bi crystal in the center of
crystal. These processes probably are the main
reasons of formation these defects inside the Bi
crystals. To avoid these very troublesome defects
inside Bi crystals the Bi raw materials of purity
(99.99 % Bi ) were additionally purified by
crystallization method. Beside, the method of
growing crystals has been modified. Using this
modified method large Bi single crystals were
obtained much more easily comparing to the old
method [3]. Some from obtained crystals are shown
in Fig. 1.

From these large, random oriented Bi single
crystals a few [111] oriented cylindrical Bi single
crystals of diameter 0 110 mm and the length
overlOO mm were cut-out. These [111] oriented Bi
single crystals were free from inclusion grains.
These preliminary experiments shown that the
generation inclusion grains in the center of
obtained Bi single crystals substantially decreased
due to the application othe modified method.
Further experiments with the growth of crystals
using the modified method will be conducted in
future to settle the optimum conditions for
growing high quality large Bi single crystals .
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