
P
os
te
d
on

26
J
u
n
20
23

—
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
68
77
37
86
.6
24
15
35
8/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

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
.

A Finite-Discrete Element Model for Simulating Collision and

Fragmentation of Nanoparticle Agglomerates

Zuyang Zhang1 and Daoyin Liu1

1Southeast University

June 26, 2023

Abstract

The fragmentation/adhesion behavior of nanoparticle agglomerate collision, which is challenging to model, is a crucial factor

affecting fluidization. In this study, a discrete-finite element method (FDEM) based cohesive crack model is developed to

simulate normal collisions between a complex agglomerate (around 1 mm) and a wall. In the FDEM model, the complex

agglomerate is built from primary agglomerates (around a few micrometers), whose adhesive force and Young’s modulus are

measured by an atomic force microscope (AFM). Simulation results agree well with the collision experiments. Furthermore,

the effects of adhesive force, solid holdup and Young’s modulus on fragmentation behavior are explored, and a two-parameter

Weibull function is found to fit well with the fragment distribution. The current FDEM model provides a link between the

collision behavior and agglomerate properties. The detailed fragmentation/adhesion information can be useful for developing a

macro model for agglomerate collision in the future.
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