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Abstract—A Monte Carlo simulation model was developed to investigate the changes of microstructures
and their properties such as packing fraction during the deposition of hard-sphere particles. As a major
parameter Peclet number was used to analyze the effects of particulate systems and process conditions.
The optimum conditions where the deposits form ordered structures, the dynamic phase behavior, the effects
of initial volume fraction, the size fractionation of polydisperse particles, and so on were also examined.
It was noted that a number of results predicted from the present model are in good qualitative agreement
with experimental observations. The present model can be used as a simple and effective tool for designing
a number of related experimental studies.
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Fig. 1. Structure of the settling suspension generated for different Peclet numbers.
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Fig. 2. Radial distribution functions corresponding to the structures.
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d :particle diameter

f  :fractionation factor

F, :field strength or gravitational force ratio with
respect to terrestrial gravity force

g :acceleration due to gravity

g(r) : cylindrically averaged radial distribution func-
tion

k  :Boltzmann constant

L :width of a vertical strip

M :number of particles in the domain considered

N :total number of particles

P :transition probability

Pe :Peclet number

q :position vector in diffraction space

R :particle radius

r :position vector of a particle in real space

S(q): static structure factor

t :time

T :absolute temperature

x  : horizontal distance

y  :vertical distance

Jz|o|a EXt

A :variation

p(r): local particle density
t :time scale factor

¢ :volume fraction

A3xt

: dimensionless variable

=0

b :basis particle
m : medium

p :particle
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