
P
os
te
d
on

A
u
th
or
ea

12
J
u
l
20
22

—
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
g
h
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
65
76
66
86
.6
35
63
21
7/
v
1
—

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
.

Artificial neural network modeling on the polymer-electrolyte

aqueous two-phase systems involving biomolecules

Yuqiu Chen1, Xiaodong Liang1, and Georgios Kontogeorgis1

1Technical University of Denmark

July 12, 2022

Abstract

In this work, modelling studies on the binodal curve behavior of polymer-electrolyte ATPS and the partitioning of biomolecules in

these aqueous electrolyte solutions are carried out. First, a comprehensive database targeting the studied systems is established.

Then, a novel modeling strategy that combines a well-known machine learning algorithm, i.e., artificial neural network (ANN)

and group contribution (GC) method is proposed. Based on this modeling strategy, an ANN-GC model (ANN-GC model1) is

built to describe the binodal curve behavior of polymer-electrolyte ATPS, while another ANN-GC model (ANN-GC model2)

is developed to predict the partition of biomolecules in these biphasic systems. Furthermore, the obtained results also indicate

that the tie-line length of polymer-electrolyte ATPS calculated from ANN-GC model1 can be directly used in ANN-GC model2

for predicting the partition performance coefficient of biomolecules in these ATPS.
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