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ture was detected by Perkinson in 1826.
essing acetic acid [CH;COOH] to 1100

- he found that the substance became
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=" Ever since then numerous effort has been made
~ to describe the effect of pressure on the melting
- temperature. The current standing of the
research is outlined here.
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> Cl| _JJ_JL e tends to liquid-solid phase in 1850,
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Primarily is used for atmospheric pressure because it is difficult to determine V,
and 0p, at high pressure and temperature.
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Sl ﬁfully describes the p-Tm curves of
any ‘Substances.
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— Kennedy (1965) shown that the equation

- does not give satisfactory melting
temperature when extrapolated to core
pressure
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ed that in case of iron the linear
|p IS valid up to compression of 0.5
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_-1966), Mukherjee (1966)

— Assun g constant bulk modulus the Kraut-Kennedy relationship
~ —can : b derived from the Claussius-Clapeyron relationship
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w oS and conventional thermodynamic
Ships, the critical volume relating to the critical
_ture IS calculated

: 'De'ﬂuctmg the thermal pressure from the actual pressure
"’g’ ves the pressure relating to the melting temperature
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‘theoretical” models the derived
ntaln a “fitting” parameter with no
- physical meaning.



es in the theoretlcal descriptions can
plemented by experiments.

~  Let’s do experiments!
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Kavner & Jeanloz, 1998
— 7558 J. Appl. Phys., Vol. 83, No. 12, 15 June 1998
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FIG. 6. Comparison of the melting curve determined here (bold solid line
with solid line error envelope) with melting curves calculated using the
Lindemann (narrow dotted line) and Kraut—Kennedy (bold dotted line)
equations. Two curves for each are shown and are bounded by the experi-
mentally determined range of values for the Gruneisen parameter, 1.8-2.9,




T ; is a need for a
Ie theoretical model.
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e proposed model
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SENETStnncIplE tiheoreticalldescriptioniofithe pressure-melting temperature.
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ASsHITInGthat the ratio of the thermal dphonon wavelength at the melting
ZENDERYENEMPErature IS constant andl using the conventional
WIETNGEYREMIC relationships, equation describing the pressure effect on the
MEIRENEmMpErature, is derived.
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J md::as ation is tested against the experiments of Al, Pt, MgO, MgSiO3 and
&= epsilon fe with positive results.
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ffh '*ﬁ"_the_. beundary conditions are known and the EoS of the substance is
~ available then the p-Tm curve can be calculated.
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= ® From the melting temperatures and EoSs the proposed constrains on the
geotherm are:

CMB: 3570-4360 K and ICB: 4700-5780 K.
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