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A new heteropoly complex, 12-heteropoly niobo-
antimonate K, [SbNb,,;0.,,]14H,0 has been prepared
and the X-ray crystal data recorded.

ONLY a few heteropoly compounds of niobium
have been reported! in the literature. The
present note deals with the preparation, charac-
terization and X-ray crystal diffraction data of a
new heteropoly complex, 12-heteropoly nioboanti-
mona‘e, containing antimony as the hetero atom.

Aqueous solutions of potassium pyroantimonate
and {freshly prepared® potassium hexaniobate,
K,NbgO,4.13H,0, were taken in the molar ratio
1: 12, refluxed for 4 hr. After leaving the solution
under ambient conditions for three days it was kept
i vacuo when small needle-shaped crystals sepa-
rated out which were recrystallized from hot water.
Analysis for potassium, niobium and antimony in
the compound gave values 17-12, 44:58, 4-86%,
respectively as against the theoretical calculated
values of 17-20, 44-59, 4-879, respectively. The
percentage of water and oxygen, calculated by
difference, came to 37-44. The individual estimation
of hydrogen content in the compound came to
1-12%, and hence the percentage of water was 10-02.
Thus from these analytical percentage composition
data, the compound has been finally represented
as K;i[SbNb,;,04]14H,0, according to the views?
suggested by Lindqvist.

From rotation and Weissenberg X-ray crystal
diffraction studies, the cell parameters were
found to be: a = 1442, b = 2211, ¢ =1127 A
and « = =7Y = 90. The system is orthorhombic.
The volume V per unit cell was calculated to be
3593-171 A3, The space group was uniquely estab-
lished to be Iy /a, from the systematic presence of
reflections: Akl with A+k41 = 2un, ool with [ = 4n
and Akl with 2841 = 2n+1 or 4n. The last condi-
tion gives the number (1) of molecules per unit cell
to be 4. The observed density, Pops = 4-61 g litre™.
From the relation P4, = 1:66 M.n/V, the molecular
weight (M) of the compound came to 2494, against
the theoretical value 2499-66.

I am grateful to the authorities of Planning and
Development Division of the Sindri Fertilizers for
their help in collecting the X-ray photographs.
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Heats of Formation of Solid Solutions of
CsCl with CsBr
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Substitutional impurity model of Dick and Das
[Phys. Rev., 127 (1962), 1053] has been extended to CsCl
structure. A statistical treatment has been employed
to calculate the heats of formation of solid solutions of
CsCl1.4Brx system. The results are in good agreement
with experimental data; discrepancies occur only at
high impurity ion concentrations.

OR  substitutional impurities in alkali halides

which do not require charge compencation,
relaxations in the defect crystal are essentially due
to differences in the non-coulombic interaction terms.
Studies of substitutional defects in alkali halide
crystals employing the Born-Mayer model of ionic
solids!8 have shown that the calculated heats of
formation, AHJ®, are not entirely satisfactory in the
initial composition range of solid solutions.  Fancher
a1d Barsch® have, however, shown that a statistical
approach which includes relaxations of jons around
impurities in accordance with the model of Dick
and Das! yields good agreement between theoretical
and experimental estimates of heats of formation
in the catire range of the solid solutions formed by
most of the alkali halides with the NaCl (Fm3m)
structure (6:6 coordiration). Cesium halides which
possess the CsCl (Pm3m) structure (8:8 coordination)
have not been subjected to much theoretical
analys’s. With our rccent success on the calcula-
tion of encrgies of formatior.® and migration® of
drfects in these solids, we considered it worth while
to employ the Born parameters to estimate the heats
of formation of solid solutions of the CsCliBr
system which retains the CsCl structure throughout
the composition range. Experimental heats of
formation of solid solutions of CsCly ,Bry system
arc evailable in the hiterature?.

Method of calculation — We havz extended the
s‘ngle substitutional defect model of Dick and Dast
to the CsCl structure, the details of which are given
in th~ literature»*, We hav2 allowed four shells
of 10235 to relax in th's lattice as shown in Fig. 1.

—>
The &; (: =1, 2, 3, 4) represent the displacoments
of the ions in terms of 4, the lattice parameter of

p
the crystal.  The displacements £; and the clectronic

>
d pole moment vectors p; (in units of ca) of these
polarized ions are assumed to be radially directed.
The rest of the lattice is assumed to be undisplaced
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Fig. 1 — Relaxations of the four type of ions around a
substitutional impurity
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Fig. 2 — Heats of formation of solid solutions of CsCl1—Bra
system [Full circles show the experimental points (ref. 7)]

and unpolarized. The change in the lattice energy,
AE, due to the introduction of the single substitu-
tional impurity consists of four parts, pamely
repulsive, electrostatic, electronic dipole self-erergy
and van der Waals energy. This is minimized,
with respect to the displaccment and d'pole moment
variables to get AFEni,, employing the optimization
technique of Fletcher and Powell8. Finally, the
heats of formation of th» solid solution at various
compositions are obtained employing the statistical
model of Fancher and Barsch® In the present
calculations we have employed TKS polarizabilities?,
The Born parameters, Besa = 3-0003x 108 erg,
pCsCl = 0-293 A, BCsBr S 2'7589)( 10-8 erg and PcsBe
== 0:3067 A were obtained by solving the Hilde-
brand equations of state employing the lattice con-
stants and compressitilities given by Tosil®, The
van der Waals constants were taken from Hajj!l.

The results of our calculations on the heats of
formation of solid solutions of CgCly,Br, system
arc shown in Fig. 2. Considering the simplicity
of the model employed in the calculation, the results
are in good agreement with the recently reported
experimental values?; discrepancies occur only at

high impurity ion concentrations. There is scope
for improvement in the theorctical values in this
range of compositions by incorporating some order
parameter for the distribution of monovalent
impurities as attempted earlier by Wasastjernat?,
We found that the theoretical curve passes through
the experimental points once we exclude the van
der Waals contributions as was done by Fancher
and Barscl?. This, howcver, results in the under-
estimation of the lattice energies of pure components.
The van der Waals contribution to the lattice
energies of these halides are important particularly
in view of the recent upward revision in tlie estimated
values of thesc coefficients!h 13,

The authors are thankful to Prof. C. N. R. Rao
for suggesting the problem and helpiul guidance
and to the Air Force Office of Scientific Research,
US (71-2158), for support of this rescarch.
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Rate of Dissolution of y-Irradiated Sodium
Chloride Single Crystal Studied by
Aquoluminescence
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A new method has been developed for measuring the
rate of dissolution of crystals by measuring changes in
the intensity of aquoluminescence during their disso-
lution. The relatively high activation energy of 35-3
kJ/mole observed for NaCl single crystal between 0-60°
suggests that its dissolution is not diffusion-controlled.

SOME of the electrons trapped at colour centres

in crystals, on receiving the necessary energy,
recombine with holes giving rise to thermoluminc-
scence (TL). An alternative mode of releasing the
stored energy is observed during their dissolution?-3,
When the crystal structure breaks down during
dissolution the trapped electrons get hydrated and
recombine with the holes. In this last process, a
faint bluish glow extending into UV is emitted to
which the name aquoluminescence (AL) was
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