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1. A&

AE-293L g A zdg gl APz AEHE FERE o5 uYy o
2 zwig g g *@*“’Jr A& A e 25ty 2dE Foed f43 FEog. A
F-29d2 b2 79 dHgAE AY AEHA god, ZFYo A F oy Yyx
ZuHF dqFe tE FEE ¥ Fd did A=t 6 w7 GE) HERE9
AAE @7stedE & FFEFY dtvelt. I AE-29de gz
£4¢ ojgd HAZe HuEBe A} 09| AF2H BAL 2R AT +3
3 At} (Arai & Okada, 1991; Arai & Hisada, 1991; Arai, 1992; Hisada & Arai, 1993,
1994; Cookenboo et al., 1997).

Hisada et al.(1998) ¥ Hisada et al.(1999)& AAFE27%F AFZA EAHoz AE
o] 4EEE BudHA, AF-29499 Fxye g3 1 7)gx A 21—7‘7*“—?
#74E FAEA olEL dA RuHD JE ZAEAY £ o FH Bxg 2437

N

AR CERET EL a.} AEL 2g-25d9 H3zyde] 540 dat /AN zA 7}
40 ohn B3 SAMAUFE] Fu /19A7 2AY Aoz FRsAch 2 A
2AE S A UG 2F-2392 FHEVR WY WA 2uPF FAE DA A
e},

Chang & Kim (1968)) m=w F2 AFFFol Sote AAFEZe % HH29 7
A HYEe P LWRPe ¢F FFoIh. FHAYL VFFY H¥FA 5
AEFY ARSFAN FE A2V HHEZANE 2F-299e) A&o] RuHR @
1 AR HHEe o5YPos B W AFF3 1 /AN FAL o2 nu FAE
A AZAA 2§99 ¥EE A5l gt oY WA zdRe FAE AT
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zugd #EG FAATN AEHT, dYFANE 2FE FHHA &L 2¥de] FE

] A kgl A F2 AEHI, F3A F4TZE (thythmic

al- 2 oF 7} oun;é] vl o A AL FAANE AEL FGEA g

o2 8 2¥A Yoy tE e 29del BEHA ¢
AHHEL A dFE AEHFHAD, 7HEE o] FI UE A
Wl P de] ZEAH ZFEES] golglol 43} uirhisland and sea)e] TEE o]

e BEYs AL 42 ox 0.1 - 02 mm 279 52
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299 38xAL 727 EAF A Cameca Model SXS51 AARAD 4712 B3
3, BAzAL 714A9 10 kv, beam A7 2um, beam HFE 20 nAg Tt A3 o] A&
T 4Eed & 1A, A g 20 ANEE AAs BAAeH, 29de EANFE
£ Arai & Hisada (1991)2] ®Myio} uje} A5}d9] stoichiometryE 2#dle] ZAFZRAES A
st &, AL A FeE FeOZ AAtetg i, A Tie Fest ZAFAA ulvospinel E3}
(Fe;TiO)E A48 11, ulvospinel A2 #1F A 3)d o] stoichiometryE 7133 Mg, Fe”,
Cr. Al 9 Fe''9] %ol HE A4atdrt. A Mng A4dol A Feol FAbstrt.

Adda g AZ-AFWL Cré (=Cr/(Cr+Al)7} 047 - 0.77, TiO, wt%: 0.47-0.81,
Xee (F&'/(Cr+Al+Fe’))E 0.07-0.13, Mg# (=Mg/(Mg+Fe’" )= 0.18-0.38 Hxoltt. & AE-
27 do) Hla] Cr o] & YAE AU A A €& FAS dy Foyez g2
HIALEE HolEd Fe#e XF ¥1 Mghe W %S 24 #agFy 2942 Crd
Ae #dfatA gon, P2 B o AHEATENS Mgrt Fe'2 333 (Mgh=0.5-0.6)
A gr=lo] gl pleonasted] & 2= =, TlozE A2l gf3kx ek vbd ke GAC A A
25t AB-299 AL AFZoN Ry AE-29del s3xA(Hisada et al,
1998; Hisada et al., 1999)3} v} w 3j E_A,}E}

A7 ZEUA FolA A& AS-Ade] 2L Cr-Mg#T 9 Cr-Al-Fe’ 4zt &

l

AN TAXA AnE Ak zolE Holx g A XJ 9 Ag-29de AU
xg=m gk 28} TiO, &2z BY high-Ti A€Z22 %4 Qo A2AE A
F3o AeHde YAsA 32 vk 2FEANA BR 1 AFZFY A48 ZF-2949q
3 2AX G BAAE7F AR w2 AREYs d4HT Aorﬁ L R ) )
Ag-2de] digt 2A @AM FEEA @E7] dEd 22 BRI ¥ F3 o

9@ 7 BAZ Ro B4672 Ao AZET. E£F Power et al. (200002 Z 4 ghol A
FAUS] TF-2I HYY 2F-29d9 HFzYBe] FFE Hol7k Age BIE
WA 2F-234el Hzyel os) F1AAE FHskE ATl R BARL A

of wla wels AFS2e AF-23del N9A BAL FH A7 Bat 3
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shd Wl FARAYNA Ag-2ude] 4FIL FASATE ok o AT A
2adA waE 4% ai-z:wa_-q QAL MR A A 0 2,
of AN A8 AF-2udel Hetzge] 54 FANA nuE IF3Y AThe
el Aolg molw ek qet Foz wy Be 457 HAFw, A 2§29
93 444 ag-23de shetzyid Bt B8 BAS 84 AokA PHA W
F3Bgel 71942 HHA sFsde FRAGT Ao FUABFAAE 2527

of ol mu@ wh glo] wh2 ARFA AFFFY HHY AF-2990) WP ARE ol &
FAAY o ATFE ARTEE AT UERE HHBSY /1WA HAE o154
g# 2% H2E ATT 4+ e Ao 4Fud
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