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Experimental determination of entropy of mixing of silicate melts
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Thermodynamic properties of silicate melt are essential to understand magma
evolution and glass melting process. This study examined the method to determine entropy of mixing of
melts by combination of drop calorimetry, solution calorimetry and EMF measurement and the heat capacity
of silicate melt which relates to the temperature dependence of the entropy of mixing. The new EMF cell
with small glass sample for rapid measurement of Na20 activity of silicate melts was developed. Twin
conduction calorimeter to measure heat of solution of silicate glass into hydrofluoric acid solution was
also made. Temperature and compositional dependence of partial molar heat capacity of Al203 in silicate
melts were examined by compiled experimental data. A new calculation method to express heat capacity of
magmatic silicate melt was proposed.



Adam-Gibbs
Richet, 1984
, 2005;
Sugawara et al., 2011
Adam-Gibbs

SiO2-Al203-FeO-MgO-CaO-
NaxO

1)
Na20

)

(3) SiO»-Al:03-FeO-MgO-CaO-Naz0
(2)

(4)

) @)
Si02-Al203-Fe0O-MgO-Ca0-Na-00
Na.O

6 (3).(4).(5

D Na,0
Si0,-Na,0
Si0,-Al,0,-Na,0
Na,0
20-40g
8 Kl ~), o

I'tho and Yokokawa, 1984; Sugawara et
al., 2011

100-200mg 200 1
Si10,-Na,0-Al.0,
Si0,-Na,0 0.3
5mm
28mm 3mm
10mm
10
50 1
1273-1573K
Si10,-Na,0-Al,0, Si0,-Na,0
Na,0
EPMA

Na,0



298K

Anorthite
85.0+ 2.1 (kJ/mol) Diopside 85.0
+ 1.5 (kJ/mol)
Gl Anorthite
20mm 147.4+ 2.2 (kd/mol, Tm=1830K) Diopside
70Si02-30Na20 60Si02-10AI203-30Na20 -
ety i 136.4+ 1.5 (kJ/mol, Tm=1665K)
Stebbins et
al_, 1983
@
Anorthite Diopside

Hovis (1998)

1L
50
( )
SUS 3
11.5kg
100mL
SUs
25.0
23wth  HF 100ml
100Q
100kQ
HF
6 + 0.1mK
+40p K lo @A) 3
Al,0,
147.0+ 1.0 (kJ/mol)
1/5
HF 25
20wt% AL0,
5
Mysen and

Anorthite Diopside Richet, 2005



Hovis GL, Roux J, Richet P (1998) American
Mineralogist 83, 931-934

Itoh H, Yokokawa T (1984) Transactions of
Si10,-Al,0,-MO (M=Mg, Ca, Sr, Ba, Na,, K,) the Japan Institute of Metals 25:879-884

76 Mysen BO, Richet P (2005) Silicate glasses
Richet and Bottinga and melts. Elsevier,
(1985) Richet P (1984) Geochimica et Cosmochimica
AL0, (Cp™*AL0,) Acta 48:471-483
Cp®"AL0, Richet P, Bottinga Y (1985) Geochimica et
Cp®"AL0, M=Ca, Sr, Ba Cosmochimica Acta 49:471-486
Si0, Stebbins JF, Carmichael ISE, Weill DF
Na,0/A120, (1983) American Mineralogist 68:717-730
(2005) 50:103-142
NMR Sugawara T, Shinoya K, Yoshida S, Matsuoka
J (2011) Journal of Non-Crystalline Solids
Cp™fALLQ, 357:1390-1398
CpCoanlzo3
0
3 3
(¢)) (2014),S10,-A1,0,-RO(R=Mg, Ca,
Sr, Ba)
2014 5 1
‘ ‘ ‘ ‘ @) (2014),
98 j+ 4
v O ] 2014 11 6
> el B
§ 2r e ) A3) (2015)
- @) Basalt 2015 2015 3 18
88800 10100 12100 14100 18100 1800
Temperature / K 0
92 T T T T
90 e /‘a
- -7 o 0
:CE” 88 | s - - o -iA
X ~ LIt
_,_:; 86 | /R/ i - "L .-T i
% -'.. %
S et u" % i
=r % b) Rhyolite i
BO800 1050 1 2100 14100 16100 1800

Temperature / K

L,S,R




o

Sugawara Toru
40420492

@

®




