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The Enthalpy of Fusion of Table 1. Enthalpy increments for solid and
Magnesium Chloride liquid MgCl; (calyy, =4.1847).

JAN LUTZOW HOLM?2 and

FREDRIK GRONVOLDP 7K _’igﬂn:__x;
ca. thmo
8 Institute of Physical Chemistry, The Techni- ox cal
cal University of Norway, N-7034 Trondheim- p ale
NTH, Norway. ®Institute of Chemistry, The
University of Oslo, Blindern, Oslo 3, Norway 906.1 11586 11553
918.0 11853 11802

he enthalpy of fusion of MgCl, has been 922.6 11951 11898

redetermined by means of a high preci- 929.3 11903 12038
sion drop calorimeter with adiabatic g:gg igigg gigg
shields. .

The drop experiments were carried out 953.6 12450 12547
by using the same method and technique 964.8 12891 12781
as described by Grenvold! and used for 997.7 19638 -
the enthalpy of fusion determinations on 1002.2 23035 23061
the alkali magnesium chlorides, K,MgCl,, 1004.6 23077 23115
Rb,MgCl,, Cs,MgCl,, KMgCl,, RbMgCl,, 1015.5 23292 23356
and CsMgCl,, by Holm, Jenssen Holm, 1019.0 23478 23434
Rinnan, and Grenvold.? 1024.2 23518 23549

Anhydrous magnesium chloride was 1027.9 23718 23631
prepared by the same method as described 1035.1 23861 23791
before.? Chemical analysis showed the puri- 1040.4 23951 23908
fied product to contain 99.5 mol 9, MgCl,. 1048.1 24100 24079

The results from the drop experiments 1056.9 24200 24274
are given in Table 1 and plotted in Fig. 1. 1072.0 24578 24609
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Fig. 1. Enthalpy curve, Hyp— H,y s for MgCl,. Results from this work, O;
from literature (Ref. 3) — — —.

Acta Chem. Scand. 27 (1973) No. 1



SHORT COMMUNICATIONS

The data were fitted by a least squares
treatment to equations of the type

Hy—Hygys=a+bxT

where b corresponds to the assumed con-
stant heat capacity of the solid or the liquid
over the limited temperature ranges in
question; (¢f. Table 1). The following equa-
tions were obtained:

solid MgCl, Hp— Hyyq 5= T407 4+ 20.92T
calymol™ (o=96)

liquudMgCly: Hop — H 5= + 837 + 22.18T
calymol™ (o=>58) corresponding to

AH(MgCl,) = 8244 + 1.26Tcal,;mol !

At the melting point 980 K this corre-
sponds to an enthalpy of fusion

4H(MgCl,) = 9500cal,mol™?

with an estimated uncertainty of 200
caly,mol~1. This value should be compared
with the value given by Moore 2 and adopt-
ed by Kelley,* 4H¢=10 300 caly,mol™.

The agreement between the literature
values and ours are excellent for solid
MgCl,,®*, while our data are about 4 9%,
lower than those given for liquid MgCl,.

Our heat capacity value for liquid MgCl,,
22.17 caly,, K™! mol™! is, however, in good
agreement with the value reported in litera-
ture,* 22.1 caly, K™' mol™.
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The Structure of Molten Sodium
Tetrafluoro Aluminate, NaAlF,

JAN LUTZOW HOLM

Institute of Physical Chemistry, The Uni-

versity of Trondheim, The Technical Uni-

versity of Norway N-7034 Trondheim-
NTH, Norway

he use of the term ‘‘complex’ in ionic

molten salt mixtures has been questioned
on several occasions. Critic has been raised
mainly because formation of complexes
has been postulated in several molten salt
solutions without reference to properties
like the symmetry of the complex, its life
time, efc. Despite these objections it has
generally been accepted that complex ions
may be formed in binary charge unsym-
metrical mixtures like AX-BX,, AX-CX,
etc. The strong negative deviation from
ideality which has often been found in
certain concentration ranges in ionic mix-
tures of, for instance, KF-BeF,;, RbF-
BeF,,' and in certain AlkCl-MgCl, mixtures,?
may very well justify the use of the term
complex, despite the fact that important
structural properties are not known. The
term ‘‘complex’ does not always mean the
same thermodynamically as it does spectro-
scopically. This is because in spectroscopy
one looks for interactions between the atoms
in the complex, while the thermodynamical
stability of the complex depends on the
surroundings as well. This is particularly
the case when dealing with ionic liquids
or molten salts with a ‘lattice-like’ struc-
ture.

In this paper the thermodynamic sta-
bility of the rather controversial AIF,~ion
will be discussed. This ion has for some
time been assumed to be a stable complex
ion in mixtures of molten sodium fluoride
and aluminium fluoride.* The present
author has shown %°* how the degree of
dissociation, or stability, of ionic complex
ions can be calculated using enthalpy of
mixing data. The equation.

4H M= AHDiSN (@, — ) (1)

where AHDiss is the enthalpy of dissocia-
tion of the pure complex, N, is the
weighed-in mol fraction of the complex,
and «, and «, are the degrees of dissocia-
tions in the pure complex and in the mix-
ture, respectively, was used to calculate
the dissociation of cryolite, NajAlF,, in
molten NaF-Naj;AlF, mixtures.



