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Abstract: Generalized van der Waals equation of state combined with the core-softening theory and temperature de-
pendent repulsive and attractive terms exhibit the anomalous thermal expansion, i.e. density anomaly. Density maxima
occur at both positive and negative pressure when the hard-core diameter decreases with increasing temperature, db,/

dT,<0, and at negative pressure when the repulsive force increases with increasing temperature, da,/dT,>0.
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Fig. 1. Behavior of core-softening functions as a

function of reduced temperature for differ-

ent values of core-softening parameters. (a)

€q.(4), @ as a parameter. (b) eq.(5), w= 10,
£as a parameter.
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Fig. 2. Density-temperature diagram with pressure
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as a parameter when attractive term is tem-
perature independent and repulsive term is
eq.(4) with @=0.5 (—) : isobars, (---) : den-

sity maxima locus.
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Fig. 3. Effect of core-softening parameter ¢ in eq.

(4) on the isobars of P,=0.5. (—) : isobars

of P,=0.5, (---) : density maxima locus.
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Fig. 4. Density-temperature diagram with pressure
as a parameter when repulsive term is tem-
perature independent and attractive term is
eq.(5) with w=40 and £&=2. (—) :
(---) : density maxima locus.
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Fig. 5. Comparison of experimental data of water
and theoretical values at atmospheric pres-
sure(P,=0.0045) when attractive term is
temperature independent and repulsive term
is eq.(4) with 8=0.6.
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