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Many i)roperties of gases and liquids have been calculated and explained in 
terms of a commonly used interaction energy function, such as Lennard-Jones 
(12:6) potential. In an ionic crystal, the charge distribution on each ion has 
approximately spherical symmetry and they interact according to central force 
law. Thus, it seems reasonable to assume that ions of an ionic crystal are of the 
same electronii* structure as an inert gas, possess overlap energy (and Van der 
Waals energy), following a law with the same intcrionic distance variation as for 
two inert gas atoms. It is therefore, possible to describe a number of properties 
of ionic crystals on a common basis with the help of Lennard- Jones (12:6) poten­
tial in conjunction with the term for Coulomb energy. This, thus, affords a uni­
fied approach for evaluating and interpreting the properties of ionic crystals 
as well as the knowledge about the interaction forces and it is reasonable to assume 
that such an analysis will achieve cionsiderable success.

The energy per ceil in an ionic crystal may be represented as

<4(r) =  ( <xe* ,B _ _ C
0̂ \ . .  ( 1)

where a is Madclung’s constant, e is the electronic charge, r is the interioniij 
distance, B is the repulsive parameter which is calculable, C is the Van der 
Waals constant and zero point vibrational energy.

In Eq. (1) we have not considered the dipole-quadrupolc Van der Waals 
term and effect o f overlap potentials other than the nearest neighbours because 
they do not alter the estimates of various properties appreciably.

Finding the first and second derivaties of Eq. (1) and equating it with the 
well known expressions involving compressibility, molar volume and temperature 

1937) expresions for the parameters B and C can be derived and 
their values obtained with the help of the experimental data for various observ­
able properties. Alternatively, B can be obtained in the above manner and C 
can be used directly from the optical data of Huggins and Mayer (1933).

596



Letters to the Edtlor 507

g
.S

3 "S B ^
« ea PQ oO — g

<« I  g "2 s -ao 5? 'n o o« £ § O ^ p. tf

S
w
H

%
"P

O

•S
>»

3

£Oh
aoo

o
a_

0

^ SLQ a

, ^  
O T3 4? M
-  P S

Oh
y.

Ojo J2 ® 0 .'Pr
s

i l l
- ^ 1

I  ■§ § ?
a ^ ?Qh

!̂  Oty a

06
M

00
oolo

2i i'< CO >0 o o
Tl0̂
3s

.s
'3dbL

»tb1'-
CO
»o d oi CMCO CO»o or

0 F—t

Q

Kb

d

lo e*o<tt
I't i”*

to
Ol

to
to

0001 oo
QO
CO d »o t'-

o CM

1-0 d d I'- d CO QO CO

»o
oi

to
05

CO
o

I-
IJO

to
CO 05 to o

1- to
1-
o

d oo CD d cd 00

fe O C§ w
a a 3 5 §  §  stf 9$ K

oi CO CO CO 1- 05

CO d 1 *• 05 OM CO to05 |x lO CO *rr CO to CO
!—

05 CO •o i- CD to CO © cc

CO •o ccto
i'* toCO dCD cd

to
CDCO

cd
to

dt-

oo CO 05 o CD to ©

oi
00

CDto to
oi t’-

CO
oi
CD

dto
to
©

to
to

©
©

oo CO
5:
to CD © i- CM <x> CO

1 I'*
tQ

d
to

to CO
CD

00
to

d ©
d
to

©
©

n M 
W M

csS5

w «■ S



508 Letters to the Editor

pressions can be derived for various crystal properties and the values o f the B 
and C can be used to compute them. Following this scheme we calculated the 
values of the cohesive energy, compressibility and the coeflScient o f linear expan­
sion for a few representative alkali halide crystals (reported in Table 1,) and 
compared them with the experimental values and also with other determinations. 
The results based on the Lennftfd-Jones (12:6) potential are quite consistent with 
other determinations. The discrepancies with the experimental data become 
more pronounced as we proceed towards lighter alkali halides but the agreement 
is quite satisfactory for heavier compounds. Details and also computations for 
other metal halide crystals heavier than alkali halides will be published later.

A O K K O W L E D G M E N T

It is a pleasure to thank Professor P. N. Sharma for his interest in this 
problem. One of us (M.N.S) expresses his appreciation of a Govt, of India Re­
search Training Scholarship awarded to him.

R E F E R E N C E S

Cubiociotti. D., 1969, J. Chem. Phya.  ̂ 81, HH6.
Fowler, R.H., 1955, ‘Statistical Mechanics’ (Oxford Univĉ rnity Press). 
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