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LETTER TO THE EDITOR

An equation of state applied to liquids

Mithlesh Kumari and Narsingh Dass
Physics Department, University of Roorkee, Roorkee 247667, India

Received 12 March 1991

Abstract. The equation of state previously suggested by the authors bas been applied in the
case of seventy-six liguids. The maximum and minimum pressure ranges used in the present
study are 530-14040 bars and 10-246 bars, respectively. A very good agreement is found
between the calculated and the experimental values of volume compression data in all the
liquids studied here.

Recently, the authors [1-3] have developed the following equation of state
n[V(P, To)/V(Py, To)]l = —{1/[Br(Po, To))Z + B1(Py, To)l}
X fn{l + [B7(Py, To)/B (P, Ty)Z][1 — exp(—Z(P = Po))1}]
— Z(P — Py)/[B+(Po, T5)Z + By(Py, To)] (1)

where T, is some reference temperature at which the calculations are being done.
B%(Py, Ty) is the first pressure derivative of the bulk modulus B(P;, Tp} at pressure
Py, and Z is a pressure independent parameter.

Equation (1) has been successfully applied in the cases of NaCl and CsCl solids in
the pressure range 0400 kbar and the temperature range 298-1073 K [1], in fifty other
solids up to a maximum pressure range of 0—4500 kbar [2] and also in the case of plastics,
rubbers, polymers and glasses up to a maximum pressure range of 0-100 kbar {3].

The aim of the present paper is to apply equation (1) in the case of liquids to check
its validity and applicability in liquids, simply because so far no extensive theoretical
work has been done in this area. Furthermore, values of By(0, T;) and B7(0, Tg) are
not available in the literature for many liquids, and they are essential for the further
development of work in this direction.

Therefore, with this aim in mind, (1) has been applied to the volume compression
data, V(P, Ty)/V(Py, Ty),0f seventy-six liquids. The values of the adjustable parameters
Br(Pg, Ty), BY(Py, Tp) and Z are obtained by least squares fitting. However, we report
the values of B7(0, Ty), B0, T} and Z in table 1 by making use of the relations [1, 2]

By(P, Ty) = Br(Po, To) + [B7(Po, To)/Z){1 — exp[—Z(P — Py)]} (2)
and
B1(P, Ty) = B7(Py, Ty) exp[—Z(P — Py)]. (3)

In table 1, we also report: the reference temperature T, in the case of individual liquids;
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the pressure range used in the present study; and the root-mean-square deviation {RMSD)
of the volume compression, V(P, Ty)/V(Py, Ty).
The following points from table 1 are worth noting.

(i) The maximum pressure range and the minimum pressure range used in the present
study are 530-14040 bars and 10-246 bars, respectively.
(ii) The values of BH(0, T,) are always greater than four for all the liquids studied

here.
(i} The value of RMSD obtained for volume compression data in the case of all the
liquids suggests the success and usefulness of the present equation of state.

One of us (MK) is grateful to the University Grants Commission, New Delhi and to the
Physics Department, University of Roorkee, for the award of Research Associateship.
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