
P
os
te
d
on

A
u
th
or
ea

5
J
an

20
20

—
C
C

B
Y

4.
0
—

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

.1
57
82
4
63
1.
18
81
87
00

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Is it possible to synthesize MNg42+(Sb2F11-1)2
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Abstract

The existence and stability of MNg42+(Sb2F11-1)2 (Ng=Ar,Ne,He,M=Au, Ag, Cu) salt compounds are theoretically investi-

gated in this study. This undertaking is carried out to address the following challenges: (1) synthesizing a bulk salt compound

containing a noble gas lighter than krypton and (2) synthesizing the congeners of AuXe42+(Sb2F11-1)2 containing noble gases

other than Xe. The reliability of our calculations on the MNg42+(Sb2F11-1)2 (Ng=Ar,Ne,He,M=Au, Ag, Cu) systems is as-

sessed by benchmark calculations of the well-known AuXe42+(Sb2F11-1)2 salt. In the benchmark calculations, a two-pronged

evaluation strategy, including direct and indirect evaluation methods, is used to theoretically investigate the spectroscopic

constants of AuXe42+and the existence and stability of the AuXe42+(Sb2F11-1)2 salt. The validity of the theoretical calcula-

tion methods in the benchmark calculations of AuXe42+(Sb2F11-1)2 allows us to adopt a similar methodology to effectively

predict the existence and stability of MNg42+(Sb2F11-1)2 (Ng=Ar,Ne,He,M=Au, Ag, Cu) salt compounds. Calculations

based on the Born–Haber cycle using estimated lattice energies and some necessary ancillary thermochemical data show that

MAr42+(Sb2F11-1)2 (M=Au, Ag, Cu) salt compounds can be synthesized. The upper-limit stable temperatures are estimated

to be -224.43, -146.21, and -80.39 °C. The CuAr42+(Sb2F11-1)2salt compound is a promising candidate. Our calculations also

show that the MNg42+(Sb2F11-1)2 (Ng=Ne,He,M=Au, Ag, Cu) salt compounds cannot be stabilized.
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