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Application of High-temperature Calorimetric Measurements for Magmalogy
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D121 Hh v 5 V-4V EOE#EEE T cons
NECEEDTTH N (B Z1E, Hart and Davis, 1978 ; Taka-
hashi, 1978; Snyder and Carmichael, 1992), 7 ECZE)D
W, ), Mk EEoES byt shTE i FlR
1%, Nielsen and Dungan, 1983 ; Beattie e al., 1991; &EJH,
1998). Fig. 1 iIcTNE TONEERTHRESh T/,
BT -4 L kRO MgO O 4 LR KL, DU &
FeO, MnO, NiO O/ %REL (DY, M=Fe, Mn, Ni) @
BIfRATRY. Tnoidkka BEBREKIETITONIZ T -4
TH 5, [A—0FPE v b ORI ERET—#E I
JLRIC K STHMIL i, B, Mk EE T %
DI, HIABHAMORGRE oy b 5L ENs
®%%ﬁ#v7ﬂwéﬂf [ERTEORANESIERRTE IR g
(Jones, 1984 ; Beattie et al., 1991). Fig. 1IcA 6N B K9
I, Fe & Mn OSRMGEIZIBIZHFELVWNSHIETH 5
WXL, NildAE7s \@EM@Z@FE’%T? zDtiw
57\@67‘— FITHSVWTY LT A FEREDH v T /E@
fERIEHOEFVEETT &, 7 v 5 v AOLFHK
I Fa il O & & H12 MnO E25b L T

NiO DEGHRICEDT 5 L v FAEIEEL (1213, Sato,
1977; 518, 1986), ERRIcZ L o kiligthor v v i

Bridld = @ & O e bk 2R 4 (BIAL
al., 2000; EJH, 2003).
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Z13, Burns, 1970; #AF, 1979; Mysen, 1981). 1 5/E(
BUBH VS5 -4V RO Ni, Si0, 55 O i S
BRI IFHNTERIL L, HEREESE S L O ICBHT S
kX% % (Sugawara and Akaogi, 2003a):
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Fig. 1. Plots of partition coefficients of FeO, MnO
and NiO between olivine and liquid against that
of MgO. Data
Sugawara (1998).
coefficients predicted from calorimetric data

is from a compilation by

The lines show partition

assuming 7&‘3=73{,=1 (Sugawara and Akaogi,
2003a).
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D NiO D E V5% NiSigs O, ITHE L 72 & X DA%
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BIEOIBAN AT 2720 Th 5 LIRS N, R0,
ORBIRIEEDER L TTh N T & (BIA1E, Snyder
and Carmichael, 1992; Kinzler et al, 1990; Hirschmann
and Ghiorso, 1994). % Z TRA T NEWMIEST 5720
R R EIC & D Ni, SiO, D RHREEDRIE 21T -
7< (Sugawara and Akaogi, 2003a).
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Fig. 2. Enthalpy, Hyy " —H%s, of liquid in the
system AnsoDisp-Ni;SiO4 and Ni;SiO, olivine
(Sugawara and Akaogi, 2003a).
represent measured enthalpies and liquid com-

Solid circles

positions of starting materials, and open circles

show measured enthalpies and liquid com-
positions by heating and quenching experi-
ments for 15 minutes. A straight line indicates
enthalpy of AnsoDisp-Ni;SiO4 liquid calculated
by the least squares fitting for the experimental
data assuming zero heat of mixing. A dotted
curve shows enthalpy calculated assuming
Wantypigy - nigsio, = 30KI/mol, Hizfy— Higy' =534.3
- 65~5X1~1i25i04 + 30000XNiISiO4 a- XNiZSiO4)~

Diso-Ni; SiO4 548 Ni; Si04 =50 mol% & T X )V b D& TE
ThHoIENHPD, TORTEREITIEITLEL.
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E# 13 CaO-MgO-AlL, 0;Si0, 2Tl fTHhNTWid (FlZ
¥, Navrotsky et al., 1989; Kojitani and Akaogi, 1997),
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Fig. 2 ICHEBEREZRYT. AV hDT Yy LE—%
Ni, SiO, fHA% & T/ Hf L, C OfE & Liebenbergite (Ni,
SiOuflif) DT vy E—DEELLILET, 1TT3K IS
B BEELERNER T & v — & LT 214226k)/
mol e SN, T DffEIZ Forsterite (138.9kJ/mol; &
&/,  2005), Fayalite (89.3kJ/mol; Stebbins and Car-
michael, 1984), Tephroite (89.5kJ/mol; Mah, 1960) Dl
R v 4 VE—D 15 2{EDKEXETH S, Bonifh
fER & RO BARDOEEFWT, A v I v haE AN
DU DB TH 5 EME LT (Rathyso, = Kohnso, =
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{, BB DEZICL > THRENLTWE T EWREN
7.

T, [AH Ni;SiO,s (E R & BRIEED[EZRT D TH
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12 5BREEA A v, A0 EAIEICE Ui
BN HAEE L B l0iT, K DWER T 3 VFE —MEAEE
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Fe?", Mn?", Ni2* ® 4 itii ©® CFSE O Z I3 Z NIE EK
VM, Nt I3 6 BUfL THIICKZ 7S CFSE 2159 %
ZEDFISNTW B (Burns, 1970). 43 CF IR & 5
&, 2MMDEBEBREETLRIEI VUM P AN R SRR
WCBWT—RIC 4 BN DIRBEICH B 2 EMHIENTWV S
(B 213, Jackson et al., 1993; Farges and Brown, 1996).
e, B v s AR ORRET v 4 L E—DRKX XD
BEWHH YT VAEANVFDENZENICE T B CFSE
DB B EEZ NI, Ni,Si0s DA = 75 @hinzd
HY5vAEDMYA MTBIT B NPT D& ) ZEERFER
LI XIVF—ITIREZHDTHD, TNDH VTV EAND
HIRA7S Ni ONFLEENTWS D LIRS N 5.
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HE 2 & BFEEINCIEAEETH 205, TOHEREE
HIEEHB L TUTD3>ORENH S, (1) =7 <l
+ % 4 (Si0x-Ti0,-ALO;-Fe,05-FeO-MgO-Ca0-Na,O-
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Fig. 3. Typical endothermic peak (example of Ans,
Diss sample) during melting reaction observed in
differential scanning calorimetry (Sugawara and

2003b).

peratures are defined by temperature T, at
which the heat flow falls from baseline (dotted
line) and by onset temperature Te, respectively.

Akaogi, Solidus and liquidus tem-

Fex 3, COHMD D DERET — & 2T 3 120
12, diopside (Di)-anorthite (An)-akermanite (Ak), diop-
side-anorthite-forsterite 3 & U} diopside-silica (Qt) SRITH
WOREERBMIEEIT >/ (Sugawara and Akaogi,
2003b) . RAEEHBMIETEREDOY )y 2 &) F 42
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TEBWEWHI RGN H S, L L diopside 2 H WV TH
ANCAT » TOIERIEIORERAIEIC L b, REEEEG
EGWREE TEL D bEREL T - PHons &
DGYIp > TV DT, WA G DHFEEZR R A Vb
oW T hikd T &ic L. Di-An %R TOFEERRF % Fig.
3IT/RT. TOFEERIT KD, Ang Disg, Diss Aksr, Angg Akss,
Dig,Qtis BEIFWI N wtZ%) OBEFE|z vy LrE—&
LT, #NZFh—43%+2.6, —3.6+2.3, —9.8+5.7, 5.0%
1.7kJ/mol 2318 5117z, Di-An-Ak R E OBEFE = v &
WE—=%HTETE1E, TNENOHEAWEST ST
ST TZRNVF NSO LTI D KD ALK
DALFEOFHENS A LT WA T EERKET 3. £7
Di-Qt ZOBE| T > ¥ VE—NIEDETH B E1F, <
DREHIANEFN %779 (Schairer and Bowen, 1938) C
&AM TH 5.
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Fig. 4. Comparisons of liquidus temperatures in the
[ 1400 - system (a) diopside-anorthite, (b) diopside-
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§_ : AntLiquid circles show phase equilibrium experiments
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5 (Fig. 4 O D). L L, BEAEICLDE SN
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HiEk Eoo < 7" < OfE#ESHEIE ANNO Gkl & Ni-Nio
buffer ® logfo, D7) T—3 756 +5 OHPHITIES & &%
57T\ 5 (Carmichael and Ghiorso, 1990). FEZAMT (Z
Fe' 2 GO I OLERBAREKEA B0, BE
E) EERRICER S < 7 < OREETh 5. BRE L
TEF & VIR A RV EEET BV 2T,
MBI TTIREE I > Y 7 4 b AL b OB LR TG TN v
7y —3Nb:

FeO, 5(liquid) = FeO (liquid) +%02( gas) @)
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FIVE—ELT vy o —DZ L TdH 3. Carmichael 5 I
1980 FEARICEE R HEFIHESIFIC L2 AV b EXTZD
S FEER ATV, TOASH S5 XD Felt/Fett
HaERESic & v e Lic (A1, Sacker al., 1980;
Kilinc et al., 1983; Lange and Carmichael, 1989; Kress
and Carmichael, 1991 75 &), 1% 5 (3 4 v b icxf L CIEH]
it e 7 v LT In (Ord/Tro,,) ZHROBIEE L,
FEhg T — s IS NS S, K B) 2ES LT
B2 DBS) NS A — 5 APUE LT, AR FEIC X
LFEEBREBERFIBAE LG L Cirbh Ty (FIZE,
Tangeman et al., 2001; Gaillard et al., 2003), &RHED 5
KRG & TOEWHIEHEPIC)E 2 ER 7 — 4 hERE SN
DDOH 5.
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D HEMAICRETE S D EEITKDTEL T ENY
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Na, SiO; —Fe, O; (Sugawara and Akaogi, 2004).

LW, TO& 5 BEHEIC KD, Fx 1d Na, SiOs-Fe, 05-Si0,
% & Na,SiO5-NaFeSi, O AT BT, 1373K CiiRE7%
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ogi, 2004)..

YVITA R AV RIBRSHEOWEINT Fe't 23 Nd
2500, KRR (fo,=0.21) TH75E Fe £IKDH LD
10-50% » Fe*" & L T2 OE@ Tdh 5. Na,O-Fe,
0:-Si0, L& #A L HEIE, CORRMOFERSE & LK
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