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Molecular Dynamics Simulation for Controlling on Particle Shape

Kazunori KADOTA, Yoshiyuki SHIRAKAWA,
Atsuko SHIMOSAKA and Jusuke HIDAKA

The influence of surface structures and solution concentration on crystal morphology has been
investigated by MD simulation. NaCl was selected as a sample in this study. First, four types of
crystal surface shape were prepared to investigate the influence of a terrace, a step and a kink on
crystal growth. The solute ions were hardly taken into the terrace, while they were easily taken into
rough surface with some kinks and steps. This reason was because the solute ions were more stable at
the kink than at the terrace. Therefore, the crystal growth rate of surface types with some kinks was
faster.

Crystal growth process was dependent on the solution concentration or supersaturated ratio in the
present simulated result. Some ions slotted on the crystal surface in the low supersaturation after they
moved on the crystal surface for a while.

The crystal growth rate of Na” and CT' was compared. The attractive force of Na” from the crystal surface was larger
than that of CI. Moreover, the repulsive force of Na” from the crystal surface was smaller than that of CI approaching to

the crystal surface. It tumed out that the adsorption of Na™ occurred before that of CT.
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Fig. 2 Crystal surface model
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Fig. 3 Pair distribution function of NaCl crystal for
Sodium ion-Chloride ion.
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Fig. 4 The position of solutes slotted on the crystal surface
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Fig. 5 The order of crystal growth at crystal surface of type (c) in

6.25moVl solution
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Fig. 6 The order of crystal growth at crystal surface of type (c) in

729mol solution
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Fig. 8 Existence ratio of each ion at the surface
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Fig. 9 Influence of crystal surface on Na* force
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Fig. 10 Crystal growth rate at 6.25M
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Fig. 11 Crystal surface at 6.25M
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Fig. 13 Probability of existence on the crystal surface
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. 14 Comparison of growth rate for Na" and CT
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Fig. 15 Force of type c at 6.25M.
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