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Introduction: Chemical composition of the endo-

genic fluids of active planetary bodies changes accord- 45
ing to location gradients at the solar system. Thus, woar® @ mowEE
there is a declining in silicates and salts and an enrich- 404 aasarasst H
ment in volatiles in systems farther of the Sun. Fluid I msfanmenEie
thermal behavior is determined by this composition and _ *1 aaaett? R
the pressure-temperature (P-T) conditions from the é 20
interior to the surface. Specific heat (Cp) is an im- = | NaCO__5 wi% (eutedic)
portant property to be constrained since it is the meas- © 25 4 NaHCO, 5 wit% (eutectio
) MaCO._0.01 with (eutectic)
urement of the capacity of a system to store heat. & = MgSO,_Swi%
Results: In this experimental work we are measur- 204wy * MgSO,_17 wtth (eutectic)
. . . . L = MaCl_23 wt% (eutectic)
ing with the high pressure puDSC7 evo calorimeter by 3 m HO
(SETARAM Instrumentation, France) the variation on iy S —— . ——
the specific heat at temperatures down to 230 K and Hoomo= ngi} o=
pressures up to 500 bar of solutions with planetological 20] [T WA, 10wt
interest for icy moons [1-5], as Europa, Titan, Encela- e | ™ NN 10wt% -
dus and Triton. Eutectic compositions of aqueous solu- n_NH, 30wt .
tions of Na,COj3, NaHCO3, MgCO3, MgSOs4 and NaCl, 87 .
and aqueous solutions of 10-100wt% methanol < 149 -
(MeOH) and 10-30wt% ammonia (NH3z) have been ,'%12_
already evaluated (Figure 1). The results are comple- & 10 o -
mented with Raman spectroscopy to study the species o] -
responsible of the Cp values depending on the P-T -
conditions. 5 . " "agl
Discussion: Below eutectic point, Cp values of 44 : enennnana Bl
salty-rich solutions are lower respect to the liquid state. 20 235 240 245 250 255 260 265 270 25
The higher the salt concentration allowed before get- T(K)
ting the eutectic, the lower is the Cp of the resulted 287 metting 10%wt = WsOH 20m%
aqueous solution after melting. Ej ] e o MeOr 20t
Intriguing results have been obtained respect to the 9] N MeOH 10wi%
systems with MeOH and NH3. With the rise in temper- 20 ] = MeOH 100wt
ature, Cp increases gradually to high values until 18 | melting 20%wt
the liquidus curve. Raman signature shifts of the %13: \ . buikng 100%e
systems 20wt% MeOH (Figure 2) and 15wt% NH; 3 1]
are being analyzed with the aim to elucidate this S0 "
strange behavior of the Cp and its relationship 8] i
with the physico-chemical state of the system. 61 o -
These results show how complex may be the esti- ‘2“ :; . _";"_' S " aea
mation of the thermal evolution of planetary bodies 0] .

with time. I.n the cases oflcy moons r1cher.1n salts, 1t.1s 50 %0 20 30 0 20 3
expected higher heat retention in the liquid reservoirs T(K)
than in the solid crust. However, the presence of vola-

tiles can alter this trend, and revert the thermal behav- Figure 1. Cp values of aqueous solutions of salts

10T MeOH and NH; at temperatures down to 230 K at 1
bar.
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Figure 2. Raman spectra of an aqueous solution of
20wt% MeOH at temperatures from 253 to 275 K, at 1
bar, crossing the liquidus curve at 258 K. Main
vibrational modes are indicated at the top, FR means
fermi reso-nance.
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