
P
os
te
d
on

A
u
th
or
ea

26
F
eb

20
21

—
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
61
43
04
97
.7
37
38
04
8/
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
.

Excess Gibbs free energy models for studying ionic liquid-H2O

binary system

Chunyan Ma1, Yanxin Wang2, Yunhao Sun1, Xiaohua Lu2, and Xiaoyan Ji3

1Lulea University of Technology
2Nanjing Tech University
3Affiliation not available

February 26, 2021

Abstract

In this work, the excess Gibbs free energy models, i.e., non-random two-liquid (NRTL) model, electrolyte NRTL model, and

electrolyte NRTL model including new strategies (association or hydration), were used to describe the macroscale properties

and interpret the microstructure, clarifying the role of association and hydration in model development, and the enthalpy of

mixing of three imidazolium-based IL-H2O systems containing the same cation but different sizes of anions, i.e., Cl-, Br-, and I-

were measured for the first time to provide systematic data for model development. The models were developed and evaluated

based on the newly measured data and the osmotic coefficient from the literature. The model reflecting the intrinsic mechanism

of dissociation and hydration competition gives the best modeling results. The real ionic strength predicted from the identified

model was quantitatively correlated with the electrical conductivities.
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