
P
os
te
d
on

A
u
th
or
ea

30
S
ep

20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
60
14
56
50
.0
62
42
69
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Mathematical modeling of the growth of ellipsoidal crystals in

metastable melts and solutions

Margarita Nikishina1 and Dmitri Alexandrov1

1Ural Federal University named after the first President of Russia B N Yeltsin

September 30, 2020

Abstract

The evolution of individual crystals of ellipsoidal shape in supercooled one-component and binary melts as well as in supersatu-

rated solutions is studied theoretically. The crystal volume growth rate is derived using the prolate ellipsoidal coordinates. We

show that this rate is a function of the current crystal volume and supercooling/supersaturation of the ambient liquid. Also,

we demonstrate that the particle growth rate increases with increasing the volume of ellipsoidal crystals and supercooling.
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