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JFREC | HFREB | 4FREA | fEEC JREEC | JFBEB | JPEEA c
2 BXix I 9 0 0 2 BIX N 0 0 0 0
2 CRig I 9 1 0 1 2 CKT)E 0 0 0 0
2 DXy [ 6 0 0 1 2 DX T 5 0 0 0
2 E i [ 0 0 0 0 2 EX g 0 0 0 0
2 EIXSD1 3 0 0 0 2 FIX T 5 0 0 1
2 F Xiw FJE 0 0 0 0 3BX N 2 0 1 0
3 BXig & 19 0 0 1 3CKTE 19 1 1 1
3 C XKy [ 27 0 0 1 3 DX b 33 0 0 0
3 DX )= 16 0 0 0 3SEXTE 1 0 0 0
3 E X ) 0 0 0 0 3 FIX T 13 0 0 1
3 EX SDI 0 0 0 0 4BXTE 5 0 1 2
3 F Xix 6 0 0 2 4 CXFE 43 [ 0 2
4 B X FE 9 0 0 1 ADX B 53 1 3 5
4 CIXf [ 20 0 0 1 4EXTE 23 0 0 2
4 DXiw FE 9 0 0 0 AFXTE 25 2 2 1
4 DX SD1 0 0 0 0 5 BXTE 2 0 0 0
4 E Ky FJg 3 0 0 0 5 CXTE 5 0 1 0
4 E[X SD1 4 0 0 0 5 DXTFE 52 1 0 5
4 F [Xig g 15 0 0 0 5 EXFE 50 4 2 3
5 BX&® LB 4 0 0 0 5FXTE 22 1 0 0
5 CXex EfE 8 0 0 0
5 DX&.EE 31 0 1 1 2 BIXUKHT 0 0 0 0
S5EXm.EE 20 0 1 0 2 BIX/KH T 0 0 0 0
5 EX SD1 0 0 0 0 2 BIXim M 0 0 0 0
S5FX&EE 31 0 0 2 2 C XK 1 0 0 0
6 DXz LB 2 0 0 0 2 CIXUKH 0 0 0 0
6 EXm FE 1 0 0 0 2 CIXim M 1 0 0 0
6 FXx L= 12 0 1 1 2 D XK 1 0 0 0
2 DIXUKI R 1 0 0 0
2BX I/E 35 0 0 0 2 DI M 3 0 0 2
2 CX L) 18 1 0 1 2 E XK 0 0 0 0
2DX I/E 17 0 0 2 2 B XKim M 0 0 0 0
2 EX B 0 0 0 0 2 F X Mg 6 0 0 0
2 FIX FE 0 0 0 0 3 BXiy M e 1 0 0 0
3B I 43 0 3 1 3B XK 0 0 0 0
3 CX g 37 0 0 1 3BX/KHT 2 0 0 0
3D IJE 10 0 0 0 3 CIX/KHH 1 0 0 0
3EXE 0 0 0 0 3 CX/KHET 30 [ 0 0
3SFXIHE 11 0 0 0 3 CKim MJE 5 0 0 0
4 BIX L 11 0 0 0 3 D XUKHH 3 0 0 0
4 CX g 71 1 0 2 3 DXJ/KATF 0 0 0 0
4 DX )& 11 1 0 0 3 DX MJE 26 0 0 0
4 EX FE 8 1 0 0 3 EXJKHT 0 0 0 0
4 F X L& 5 0 0 0 3 EX/KAT 0 0 0 0
5BX.EE 0 0 0 0 3 EXig ME 11 0 0 1
5 CXERE 20 0 0 0 3FXip ME 23 0 0 1
5DX.EE 78 6 3 4 | 4 BXRTE 15 0 0 0
SEXEE 23 0 0 3 4 CXHETE 61 0 0 3
5FXLEE 23 0 1 2 | ADXETE 118 [ 2 6
6 EXEE 4 0 0 0 AEXRTE 35 0 1 2
6FXEE 8 0 1 0 [ 4FRETE 54 2 [ [
| 5 BX&ETE 0 0 0 0
2 BIXHE 11 0 1 0 5 CRXEE 0 0 0 0
2 CIXHJH 13 0 0 0 [SDRRTE 28 1 [ 2
2 DX e 1 0 0 0 5 EXR FE 28 0 0 1
2 EXd)E 0 0 0 0 5 FX&TE 31 2 3
2 FIXHE 2 0 0 0
3 BIXHE 14 1 2 1 | 2FX&ETE?2 0 0 0 0
3 CXHH 45 0 0 2 | 2FX&T/E3 0 0 0 1
3 DX = 27 1 0 2 3BX&TE?2 0 0 0 1
3 E X 0 0 0 0 | 3BXIKEHTF 2 0 0 0 0
3 F XH)E 11 0 1 0 SCXETE?2 0 0 0 0
4 B 16 0 0 2 | 3SDX&T/E?2 0 0 0 0
4 CXHJ= 58 1 2 5 3EX&FE?2 0 0 [i] 2
4 DX 26 0 2 0 | 3EX®TES3 0 0 1 0
4 EXHE 3 0 0 0 3FXEFE?2 29 0 0 5
4 FX g 19 0 0 0 ACXZEE?2 0 3 6 1
5 BXHE 0 0 0 0 | ADXETFE2 0 1 1 1
5 CXHfE 9 0 1 0 AEXZETE?2 0 1 2 1
5 DXHE 50 2 4 1 | AEXRTE3 0 2 1 2
5 E X2 22 1 0 2 AFX&ETFE?2 19 0 1 0
5 FXHE 65 2 0 7 | 4AFX&®TE3 0 0 0 0
6 F XHE 3 0 0 0 SEX&FE? 15 [ 0 0
SFX&ETRE?2 0 0 1 0
EHEAAIE 1 X, O ZIRIE 2 JEEEE L 35 2 1 0
¥ AGBESLNOMNTAELTVB ED, Bl L0 1/2 DL P 0 0 0 0
BefFd BL0. CIEFUL 1/2 IFAFS 5 &0, ) C Il o 203}@ 4ﬂ; f)ﬂ; l%g
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PR OFRGE) | BE Sy | PatHE
i (kg) (kg) (kg)
2 BXig g 207.3 39.6 14.9
2 CRig IE 267.9 57.45 35.15
2 D Xix FJE 27195 45.35 34.7
2 EXig )= 18.35 2.60 2.25
2 EX SD1 124.1 4.55 13.95
2 F Xy 8 16.05 0.45 0.95
3 BXix L) 537.5 34.05 66.15
3 CXiR )= 565.7 63.85 68.5
3 DXz LJE 408.8 37.55 34.85
3 EXig e 12.85 0.70 1.45
3 EIX SD1 189 1.2 2.65
3 FIXix )& 142.0 6.45 20.4
4 BXi [)E 312.9 26.3 35.85
4 CXig )i 688.7 41.05 109.8
4 DIXf g 270.35 17.05 35.25
4 DX SD1 9.7 0.75 2.1
4 EXix g 213.15 8.75 26.55
4 EX SD1 74.75 4.85 10.25
4 FIXi |- 436.05 10.30 77.8
5 BXix FE 23.95 10.25 11.6
5 CRR.LE 146.65 11.55 21.05
5 DX EE 444.95 21.90 742
5 EXREE 351.95 12.60 50.05
5 EXSDI1 28.35 0.80 3.65
5F X L/E 785.9 40.25 140.2
6 DXix L 6.9 0.40 16
6 EXE [/ 2535 1.70 25.7
6 F R e 4945 335 24.15
2 BX IJH 364.35 21.1 14.9
2 CIX L= 416.85 75.1 35.15
2D [E 267.6 56.5 34.7
2 EX FE 0 0 0
2 FIX = 96.8 1.5 11.5
3 BIX [Jig 658.1 17.2 102.35
3CK IJH 790.2 75.8 112.7
3 DIX I 402.9 80 60.95
3 EX IJE 9.7 29 0.35
3 FIX LJg 197.65 20.4 24.75
4 BIX ) 296.7 24.2 55.0
4 CIX )4 12532 55.4 263
4 DX LJE 826.55 52.7 100.35
4 EX & 186.9 8.4 31.5
4 F X IJE 204.75 6.7 35.75
5BX.LEfE 15 8.1 17
5 CX.LEB 145.5 329 615
5 DX.ERE 717.65 234 272.75
S5EXEE 289.25 15.9 100.95
5FX.EE 220.8 45 64.8
6 EX LFfE 42 1.35 12.8
6 FXL[E 13.7 4.8 17.9
2 BXHJE 234.6 7.55 34.7
2 CIXr)E 211.95 24.05 23.4
2 DX 230.2 105.6 20.1
2 EXr)g 7.6 2.05 1.8
2 FXrig 118.7 45 14.85
3 BXHE 410.6 10.1 93.0
3 CXH)E 923.35 85.15 132.7
3 DXHIE 396.35 117.3 84.25
3 EXH)= 31.7 0.15 4.1
3 F X 168.55 2.4 27.2
4 BIXHHE 316.75 72.65 84.3
4 CIXig 1064.75 76.05 301.3
4 DXHE 962.65 30.15 122.2
4 EXHE 191.3 72 20.8
4 F XH)E 439.65 28.65 62.15
5 BXHE 0 0 0
5 CXHE 91.25 21.1 64.45
5 DXHE 2935 6.95 197.95
5 EXFE 625.6 33.1 141.9
5 FXHE 538.65 18.55 239.65
6 FXHE 184 17 18.5

IHERIRI 1 BT

T2 IR 2 REEERE

59

Py GFGE) | BeE Skivie | Pt
HEt(kg) (kg) (kg)

2 BX N 9.45 0.2 0
2 CKTJE 39 12.35 9.25
2DX T)E 182.1 78.15 37.2
2 EXT)E 0 0 0
2 FXT)E 165.65 1.55 15.65
3 BX N 175 0.8 79
3 CXTJE 814.3 101.65 166.55
3D I 505.65 128.8 92.85
3 EXT/E 75.65 5.65 7.75
3FX bJE 2419 6.25 54.9
4BXTE 200.95 78.7 55.45
4 CX T E 454.05 476 168.3
4DXTE 1308.2 39.35 2824
4 EXTE 322.95 20 83.4
4FXTE 565.55 40.8 1232
5 BXFE 84 8.6 7.05
5 CXFE 15.75 20.9 11.5
5 DX B 306.35 20.35 227.75
SEXTE 746.6 12.2 168.1
5 FXTE 194.2 2.55 134.85
2 BIXUKHS 19.25 2.2 0.9
2 BIXIKH T 34.85 1.75 2.35
2 BIXin M 13 0.25 2.1
2 CX/kHH 29.1 1.35 3.35
2 CIXUKH R 31 0.1 1.1
2 CXi M= 82.55 7.15 10.2
2 D XK 21.95 0.3 3.75
2 DIXJKH R 6.4 0.05 0.65
2 DX M 204.85 23.5 47.95
2 E XUKHS 2.2 0 0.1
2 E X M 0 0 0
2 FIXig M 240.95 5.95 32.4
3 BXix ME 15 3.75 1.95
3B X/KHH 72.4 3.9 3.9
3B XKET 403.7 43.05 17.45
3 C XK 78.5 4.85 5.3
3 COKEHT 530.45 61 117.25
3 CXiw ME 217.65 19.9 45.1
3 D IXJKH A 59.55 4.1 27.5
3DXKETF 32,6 0 0
3 DIXiw M 454.55 38.4 99.15
3 E XJKHHT 12.95 0.1 1.2
3 EXJKHTF 3.4 03 1.1
3 EXix Mg 261.2 11.2 34.9
3 F X M 309.1 11.15 56.3
4BXE& N E 444.15 41.85 51.85
4 CRxTE 489.55 69 340.8
4 DXEFE 1139.55 433 564.35
4EXRETE 788.45 48.2 184.4
4 FXETE 608.95 24.75 241.8
5BX&TE 0 0 0
5 CX& RE 0 0 0
S5DXEFE 152.15 7.65 105.1
5 EXRTE 463.25 16.4 87.85
SFXETE 325.25 2.5 147.65
2FX&ERE?2 140.05 215 225
2F X FE3 133.55 1.65 40.75
3BX&EFE2 14.25 0 3.9
3B XJKHT 2 3803 20 8.8
3CXmTE?2 0 0 6.2
3DXEFE?2 85.25 6.3 23.85
3SEXRTE?2 71875 34.55 141
3EX&FRE3 71.55 0.35 9
3FXRTE?2 585.6 20.15 166.75
A4CXRTE?2 464.8 78.05 531.4
ADXETE?2 885.05 67.85 420.55
4EXRTE?2 571.75 28.1 306.9
4EXETFES3 698.75 11.55 360.7
4FXRTE?2 508.42 27.35 186.5
4 FX&TE3 22.85 0 8.35
SEXSFE?2 238.15 0.95 67.5
5FX&ETRE?2 71.9 0.35 383
fLaL 843.41 42.20 173.6
Pt 65.5 2.25 73

P 41337.4 3217.6 10467.9

ton kg kg kg
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WAt v L (K0, Bk b YL (Na,0), (b~ (MnO), —#bF X > (TiO,). ks
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(4) MiPKE :1320CTH o Tze HIR~HHFREOBENF L LT, &< —RMAmkEENZ %,
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MKH — 2 : bk

(1) NHRBIEE WOPRRT 1 (RESKSE 7213 & F 2 D BKHR) (& SOSBERE LT hi & Mk - 7o RINEE L TH D .
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PUEOFAEREN S, BIPEkiEF 2> (Ti0,) Z 6%fEEZL T EMNHLM 7R o Tz,

MKH — 3 : i

(1) WHRBIZE  EWIRBNR DN 2 EERAE LIDIRETEETH S BRI E B T, M-
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T AZA T (Wustite : FeO), WIKEAERART 7 VI A PRI %, & 510 < lli7aH A kil
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0.27%. BB(LE 1 8k (FeO) 42.39%. ME(LES 2 8 (Fe,05) 14.04%DHENIGTH 5Tz FIiEHKI (Si0,
+ ALO; + CaO + MgO + K,0 + Na,0) 27.68%C. T 5 BHiEME71E (CaO + MgO) 3.06% T H
o, Ik (FF 2 8L KRO _fgbF 2> (TiO,) £ 6.76%, NI T L (V) 5 0.10%, 1#
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(4) AL2ZHIR 7 #7 : Table2 IC /R 9, 285 (Total Fe) 39.44%IC % L T, &% (Metallic Fe)
0.29%. M1 1 8k (FeO) 42.10%. ML 2 8k (Fe,05) 9.19%DE|IETH - 7o ek (Si0, +
ALO; + Ca0 + MgO + K,0 + Na,0) 24.16%C. T D 5 BIFHIEK ) (CaO + Mg0) 1 3.67%CTH - 7z,
Wk (GF 2 V80 RO _#BbF 2> (Ti0,) & 20.44%., NFT DL (V) B 0.25%. k<> H
> (MnO) & 1.11% & EfatEmAE Ly, Bk )ba=v L (Zr0,) & 0.52% & &flicdh -7z, #i (Cu)
13 < 0.01%L{&METH B,

L PRI IR OIRG K> (TiO,. V. MnO) OEfEEAMNHEZETH D . WIS I N5,

MKH — 7§ (F#0)

(1) HHREIES : 2.7Kg LIFHICKM TEFOFNEDOI I TH %, FIHEBEIIIHWEMD N0 E 76
AHLTWS, Ml 3 HEHAT, FHICIEKNDSALDD R D EICHEN S, FHEOMOEIITRA®T
WETH B, RN, FRESOFECITHE S BEHEINDEDINCTE T TS, T O IERAE BRI
DL (@) TRIEDDZTD. FLFEoBBHKAMDFET ZAREMNEZ 5N S,

(2) <7 affifk : Photo.3 @I/, MEMEREIFOUINH Tl & </INEDOEEITA I HEE
TS ZIRREDHERR E N7z, B3R KD BIEHKA 2R L TV %, HED N O OIEEHEEK,
JE PRI X S I3 BB T % o

(3) BAMBEHRK : Photo.3 @BIT/RY . @AMOIEOAIIEENTH %, KABEZMAIEHEY IVRAE
IV, AfERIREES AV 254 b (lmenite : FeO-TiO,) AT %, @il FCTHE U7k BefeE o Sl
Lz E,

F@QOLHB L UTODOHAIHRIEBEHKRTH S, 3T A XIVTHBLIZEZ A, 7271 MH~
HEHHBDOHER E NIz, @DIET = T4 M, ODREEIRO/N—F 1 + DT = T4 MRIFUT D&
5, COREMBEND, REFTARBRATE 0.1%LLTOREL L HIMENS,

(4) € A—AWrmgE @ oMK E. 2 HIE U RO G HZEIE LIch, BoRatZ My
TEEmOFEZFM L Tz, BEEAEIE 704HY TH > 72, WIVRAY )L (Ulvospinel : 2Fe0-Ti0,) & LT
BENM TR Z2Rd T e B, TIVI T (ALOy) & &, MDeEMNDEER L TV ATREMENE X
5N%,

(5) EPMA % : Photo.1 ®ICI#ESD RS 15 (COMP) Z2/R9, 77l 5 ORAETZ A TER D
EmIIHTEE 51.7% FeO — 36.0% TiO, — 4.4% MgO — 3.6% Al,O; — 2.0% MnO — 1.4% V,0; TdH > 7z,
7 IVIRAE )V (Ulvospinel : 2Fe0+TiO,) T. X7 x> 7 (Mg0). 7 )VXF (AL,Oy) 7% EZMmETAT 5.
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700 6 D TSRS SO E R OHHEZ. 36.8% FeO — 54.2% TiO, — 4.5% MgO — 2.1% MnO —
2.0%V,0; THo7zo 1)V F 4 b (llmenite : FeO-Ti0,) T, &IOS T %7 (Mg0) & & Z M
59 %,

E ISR 7 DEHESS O E BT 44.1% Si0, — 11.1% ALO; — 15.4% CaO — 3.2% MgO —
3.0% K,0 — 14.6% FeO — 2.9% TiO, — 1.8% Zr0, — 1.6% P,0; TH > 7=, JEMEEME T (FeO)
EE0EL, £leF22 (TiO,)., Y)vary (Zr0,) xEEMEMRM I NI,

(6) LA B #7 - Table2 IC/R 9, 4 #k5> (Total Fe) 50.24%IC %t L T, <¢J@#k (Metallic Fe)
0.51%. MftZ 18k (FeO) 35.49%. ME{bZE 2 #k (Fe,05) 31.66%DEIETH > Tz, sy (Si0, +
AL,O; + CaO + MgO + K,0 + Na,0) 9.30% & KA T MMy (CaO + MgO) & 2.65% & KHTH %,
Wk (EFF 2 k5 BIHO fgtF 2> (Ti0y 13 15.28%. NFV L (V) H0.24%, b~ H
> (MnO) & 0.83% & & TH >z Wb IVa=7 L (Zr0,) & 024%¢ = TH%, Fi=8l (Cu)
3 <0.01%EEMETH > 7z,

VERBDIEYD  ALFRED 5. 4SE L WEBEIC EE NS, FRNBICIZRBES e &R
INFM TMIDE OWERGIET ZIRETH D | 1#hh S EINE NS T Lixd BEEI N E O L
mEns,

MKH — 8 : fiNiE (80

(1) HAREIEE : DT OISO Th %, MIHIIZIF2mMmE S HE TN S, HORO O
IR T, RREPRELRRTH S, ElBRICTILIEDRL . BB TH 5, Wbl 1. 2o
FIES BNDEC TS, TOEHPIEREHEAEO L (@) TRIGHH 7280, F& X TeEBikil
FAEDRIREMEDN D % .

(2) =7 il : Photo.d OIC/RT . RHIORTIKEEHIIIE T, PEOIER IS 2R I i hv 6 s 8k
TH %, M OUMimTld. & E-> BRI NEh > T,

(3) SHMEHAARE @ Photo.d @ICRd . FHHICIEBIEEOZ MBI VR AE 3L, FIEEHREES A )V
SFA MEET B, FNEE (G MKH — 7) LlRBE @il N T4 el o i e WA %,

Fr WM AEN (HEE) & 3% A ZVTHEBLIEE T A, LA CRERETERVEKIT
IR 2 DT T = A HHHOMBEAER S Nz,

(4) B h—ZAWimREE © MmO b, 2 RE L EROEEZEIE Lh, ESkBoHid
RN LTz, WIFEEI 96HY LB T, BEMRk (721 FEMD) KRGS lTH 5,

(5) EPMA ## : Photo.4 @ICHEBO KM E TS (COMP) %/R9, 15 8 DRI L AL D
SERIHHEL 48.7% FeO — 34.1% TiO, — 5.4% ALO; — 4.6% MgO — 3.5% V,0; — 3.0% MnO T& - 7z,
TIVRAE )L (Ulvospinel @ 2Fe0-Ti0,) 1EWHKT. 7V F (ALO). X7 %7 (Mg0) &&
ZEEd %,

F 72T 9 O FEEHIRES S O B HHEIX 36.5% FeO — 55.4% TiO, — 4.6% MgO — 3.2% MnO —
2.2%V,0; TH>7ze AV F A b (Ilmenite:FeO-TiO,) ITWVFHK T ¥ 7 %7 (Mg0) 7% EZFIFT %,

T SIS/ 10 DOFEHIER T O B/IHTEIX 43.4% Si0, — 13.4% Al,O; — 11.4% CaO — 3.4% MgO —
2.4% K,0 — 15.7% FeO — 4.9% TiO, — 2.1% ZrO, — 1.8% MnO T - 7z, JEFEEERRIE T (FeO)

— 139 —



iz D&, £F%2 (TiOy). Y)vay (Zr0,) & E&MEmtiE Nz,

(6) LA HT - Table2 IC/”9, 48k5r (Total Fe) 45.90%lc %t LT, @J@#k (Metallic Fe) »
9.40% & & T AL 1 #% (FeO) 13 29.63%. ME{LES 2 §% (Fe,05) 19.26%DEIATH > Tz, MEHERSY (S0,
+ ALO, + Ca0 + MgO + K,0 + Na,0) & 21.32% T, T D 5 BHFEMERL ) (Ca0 + Mg0)4.21%TH - .
Wk (&F 2 80 EIFEO Bt F %2> (Tioy,) £ 9.73%, NFT L (V) 5 0.23%, b~
(Mn0O) & 1.02% &L D TH o Tz, Fl WLV a= L (Zr0,) 1 0.62% & i fEfEm A E L, 3 (Cw)
1Z<0.01%E{&METH - Tz,

R U 72 D8R - ALEHAR D B M E WSS EIC I NS, F IR IER IS R
BIESIBILHIIA T RUE L T TehS, RESE TR & 2 0 5K T3, HE L THEEINE
LOLHWIEND,

MKH — 9 : B aE

(1) WIRBIE 1 KB TRRMFEOFHMOTEOM T EHEE T NS, [lmiEFIEem, EHEs idsEet
DL T, NERICIZIFRRL 7 & MM SES KRR D EENS, ZREEFEIEOM (O)
TRIGD B %128, WIBIS/INE L RESIBNAAET B HREMENE X BN 5,

(2) <7 il : Photo.d DI/RY . HEAM O YK TlEBBEEBIITER S Nixh > 7e. REE D
IREEEH R TH D, FLFEDICRITIZDILVHTIPIC AT T 2, F XK@ G HEEMDIC I RS (&
F 2R BWEBEENS,

(3) BAMEHHRK © Photo.4d O@®IRT . OREPEN DIKTH 2, BEEFREMES 2—FT7—
714 & (Pseudobrookite : Fe,05°TiO,) 7\ LILF )L (Rutile : TiO,) EH#HEE NS, 200 p m kDN
B ROfLIIWEN FOEN 2O, BreB OB L UIHEIRTH A 5, mil N THE Ukl
FEDRRECTH %o

®D NG T < MR ARKB T WHEDERE NS, FAMIWERS GF 2 2 8kL) Ok
KTH %, HbiDIKFEERID K 5 ICEGZEMNEGs < . PSR FORIRZ KT DL MERE NS,
—JITCEIT - THEDHEATZE D 2 < BBIRHCAE U7 IER IS AR BE L L T, a2 E
KUz T NS,

(4) fEZEHH B #T - Table2 IC /R 9, 2 8k5 (Total Fe) 50.33%ICxf L T, &)@ # (Metallic Fe)
0.15%. &1L 1 #% (FeO) 14.08%. $A{L#kEl 2 kKt U THEILER 2 $% (Fe,05) 13 56.10% & &fi T - 7z,
WHERK > (Si0, + ALO; + CaO + MgO + K,0 + Na,0) 10.85% & k¢, HEHEM K (CaO + MgO)
E 1.20%ERMETH B, Wk (FF 280 RO _f#tF 2> (Ti0,) 13 5.31% NFIT L (V)
0.15%. &t~ > 77> (MnO) & 0.43%CTdH o7z, —MHLHVa= L (ZrO,) » 0.07%& K& T i (Cu)
13 < 0.01%E{&fETH - Tz,

DUEOFEEREREDN D, YIRS (BF & 8. DR, AREMF & 8. T < M sk
B EY 7 S MG O HEE L I E N D, FIROEP TR I NS, SR B Bk
RIS A U IER IS S @ ekh, PesEts. Lrh Cofbd % A TN /e BUBREER AR I Fr 72 2% 2 5A
HEHEE LI DT, BAFRICZDF2 3 DT EL,
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MKH — 10 : fiNiE (F80

(1) NARESE 0T T/ N DI NTE O L HEE SN B, B THH T IS IZIE R TH 5,
NI WARBIRIC X B MMASHNL D, Kifild 8 R0 TR aOSF LY cEbn s, %Ki
FE L HEHE N B BEEEAIEO H (O) TRIGH S b Ml xS B ET 2 alfEENE X 5N 5,

(2) ~Z7uffl#fk : Photo.5 OIT/RT, HHIKETRIEFHILKTH 5, £ & T DICRITBEHMIETE RH
T H 2 M JOEIF CHER S N %o BRI E U7 Ml REHE O SBIOR L Lz b D L HENIE N %,

(3) BAMEHHRL © Photo.5 @@IT/RT, HHICIHEABOEEZAMERYIVRZXEXIVNEET 5, Bk
BBEEORMCH 5, XIMMEHBAGRIERES. NEROFRKETIFH LK TH S, HhicEIs L
TeRNE/ N DERER D ZRERR E Nz,

F-@OpAg kL, EEICHEE LR (BT 2880 DK TH %,

(4) B h— Wik © 72 00E LT RO HZ#IZ Ui, WA OaE MBS OHE 2 £
UTzo MHEEMEIE 695HY T, WILRAE RV EHEES N D,

(5) LM A7 #r © Table2 IC /R 9, 4287 (Total Fe) 52.84%ICxf L T, <)@ # (Metallic Fe)
0.36%. 1Lz 1 8k (FeO) 16.24%. $H{L#kihZ K U CTREIEES 2 8k (Fe,05) HY56.99% & S TH - 72,
R (Si0, + ALO; + CaO + MgO + K,O + Na,0) 9.83% &{XfET. T D5 BHgEMERS (CaO +
MgO) 1.30%%Z &L, WEHRA M O _#tF 2> (Ti0,) & 6.72%, /NF T T L (V) M 0.17%. E1k
<Y (MnO) 1 0.50%CH -7 M I)Va="L (Zr0,) 1 0.14%&>ED T, il (Cu)
£ <001%% L IXMETH %,

FEROFRYIHIAR S K IR B, MBS I ESIHIC I NS, F ISR EEERIE LRI Tt
RENBMD, FLEVICRIFBTD, HEE UTHEESNTZEHNE NS,

MKH — 11 : JFpE

(1) WHREIZE : 26mn & IERICTHETFOFNEOR T L HEE S NS, EmEEFHET, 1 EFHRRRICERED
(T %, BERL RN LT ATREMEA 0 BRI ZIE AT I C. N30/ VO ARBIRIC &
ZMMAE L, RlGAOHFN GO T TEbN S, FloRMIIE MU N, SmAHIH
DOH (O) TRIENH D . WHlESEIIBNFIET B EEMN D %

(2) <7 a#fl#k : Photo.s DIC/Rd . MEAMOYIRINIE TIE. £ & £ o BBIEFE LTV, GBR
RO MEE . BB Uiz IER IS MM A BIm sk i b, HIVE L7oER & Il S N %,

(3) BAMEHHA © Photo.5b ®®I/RT, ® FMIOBEEOIIEATZ AEETH S, KNI AE - BA
Fis EOMEGEYNFIELTH O AR LOEMY L HEE S N5, X SICHEPICIZBAHE M E A IEAS
TIVRAE IV, WIKEAERES R T 7V 51 ST %, MBSO SM CH 5, FijEhofHHMm
HBIEEE LR TH %,

(4) B h— Wik © B2 0E LT RO G HZ#IZ Ui, WA OE MBS OTE 2 £
UTzo BHAEMEIE 654HY T, WILRAE RV EHEES NS,

(5) {L2ZH R #7 © Table2 127" 9. 22 8k%r (Total Fe) 45.64%I4f L T, & /@& (Metallic Fe)
0.22%. ML 18 (FeO) 34.85%. Mefbs 2 #k (Fe,05) 26.21%DEIETH > oo dETERKIT (SiO, +
ALL,O; + CaO + MgO + K,0 + Na,0) 20.68%C. T® > BIfFFMKS (CaO + MgO) 1% 2.01% & {iKAH
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ThHs, Wik EFF2UPHE) O MEF 2> (Ti0y) & 10.51%, NFITLA (V) 0.25%, b~
77> (Mn0O) 0.72% & @dEmzZ/Rd, £l fbkI)va=7 L (ZrO,) & 0.44%& S5 ThH %, #il (Cw)
3 <0.01%EEMETH > Tz,

LU EOSEY) - ALEH 5. 48E S SRS I NS,

MKH — 12 : b gkpertist

(1) WIREIZE . RER/NEOMPNHRERTH %, 7272 UHEARDEE DOIIR D LLIGI & < 3R A AT &L 74
Al DA TR E DRET 0 F Tz E & & - BEBOMFEIET 2 ATHEME RO, BB A O H(O)
TGS % 128, WEFRINREEFRIC Z < Ml A& EEANEE L TV S TREMEN B %,

(2) <7 ik : Photo.6 OIC/R, Mkt OUIRIETIE, 2RO (FF X VL) RiH
mEnr,

(3) BEMEEHRL © Photo.6 @@ITI/RT s @F LD REFIIMMA AR T, RKORMNERI NS, 5
2 UTDEED T BILEERIM O RIKTH > 1o ZRUEAET B IEERIEWEE (BT % V8L T, @k
ZOWKRTH B, QDB IKEDOZMETIFHCIKTH S, BBIRHCA Ul & < Ml a BB L
LD LHERNENG,

(4) AL #M B #7 © Table2 12/~ 9, 28k5 (Total Fe) 43.53%IC K L T, &J&@# (Metallic Fe)
0.13%. Ba{bZ5 1 8% (FeO) 16.67%. Ma{b2E 2 % (Fe,05) 43.53%DE|IGTH > Tz WM (SO, +
ALO, + Ca0 + MgO + K,0 + Na,0) {& 23.56%C. TS BIHMRS (CaO + Mg0) (& 1.51%& (&
HCTH-oTe, Wik (EFF 2880 EIHO _#tF %> (Ti0,) & 8.98%, /NF T UL (V) B 0.11%.
fz{lt~ > 7> (Mn0O) 0.58% L R mEDThHh o7z, LNV IA=T L (Zr0,) & 0.31%E PR EDTH 5,
3 (Cu) &< 0.01%E(KfETH - 7z,

WIS 2 S U 7ol (RERBERSER) Tld. BIRZ &< L EDTEMbEk (&7 % 8kl D24k

RENTz, Tl U Z 25 &y OEE BRI RNz, RIRBEROIHTHAXz X 51, B
{LDHEA T BT & TSN B,

MKH — 13 @ JFPN{E

(1) PHREE O/ NVUOIFNEEEHEEE NS, EHPIIGEATE D il 2 midmgmm. i
POARBIRIC K ZMMA S 0 . 1 AT NUOSF LRI E N5, Rifild AN EEaO L TEDN
%

(2) <7 a#fl# : Photo.6 DIT/Rd, MHEAMOYIWNIETIE. F & F o 7eBTIAFE Lixndy, B
IREIC 4 U TR IS s m kv b, IV U 7RI CRERLROMED) D2EEHET %, N (MKH
—11) & KL BTREOMEREIBE TH > Tz,

(3) BEMEEHHES : Photo.6 @@ITRT . GEHICIIIASBOEZAIER Y VRRAE XIVNRET %, 1
PEBE ORI E VWA Do ERAEHOEREHIEH I TH DA, Bk TOEMZ- D 5,

®D NI Z AR O T %o Fiz FHNG RIS LI ER 7 TH 5. NIBICHE TIRODMEA
RO R I NG, BF ZVHILTH > 1o BHERZII TIRING /2 <. BB RIS LIzl REME:
PE,
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(4) ©wh— AWt © B2 IE U RO GEAE#Z L), A B2 AEMMOHRE L H
fiti U7z WEfEIX 616Hv, 664Hv, 690HvV T, WL RAE RV EHEEI NS,

(5) AL2ZHIBL 7 #7 - Table2 IR, 285 (Total Fe) 46.06%ICx L T, &JE#k (Metallic Fe)
0.16%. FE(LEE 1 #% (FeO) 27.38%. EE(LES 2 #% (Fe,05) 3520%DEIETH - 7z MK (Si0, +
ALO; + Ca0 + MgO + K;0 + Na,0) 20.88%T. T ® 5 BRI (Ca0 + Mg0) & 2.14%TH >
Too WEK (BF 2 8L EJRO_MILF 2> (Ti0,) & 8.08%. /NF UL (V) B 027%. b~
H> (Mn0) 0.52% L RRED TH o120 ML IVa=" L (Zr0,) & 0.33% L RREH TH 5, #il (Cu)
< 001% L EfETH - Tz,

LUEDFEY) « AL ERRN 5. 48 WEHBBEIc I N D,

4. £

B EE D 5 i+ U 7 KB EEY) 2 308 U 7aRi R, LN DORDHL M E T e,

(1) Wk (MKH — 2) OfEAEE EN D, BB TldT 22 (Ti0,) 2 5 ~ 6%FEE ST pEkH
PERTH - HEEE NS,

Wk (MKH — 2) N (MKH — 9) o2)bay (Zr0,) SGARIZEMTH 2P, MOgEZR
REHTHO., HEEMMSE (ECS5H) OBMMABRN TV, £723 5 Uk%RIZREER ORI
AR (HIB0 75 & DBV L IZA[RENED S 5 5,

(2 ) Wit 7z F2ht U Tz 8kveid (R8sl (MKH — 3~ 10,11~ 13) Tdh o 7z, 7272 L 1 51 (MKH
— ) IHEADRR, ROEREUBREE. ARBRAEF 7x & OMHI R B EEEY 2 S O RS ST L HEE S N,

(3) Bk (MKH — 7. 8) Hicid, L&ICEBEIPHREI NIz, LAL 15 (MKH —7) &
FERIC WA BB IC ZEEAE T 2R T, BRI E Z 02 M TARL, HE L THEREN
e LHWENS, BFANE (MKH — 10, 11, 13) &, T LIZIKEEOGEHNIF E A LHE
LTLE-EDEHEMIENS,) £ 14 (MKH — 7) HUZIZHEBID R S Nz, chd <
BRI, EhMhSEIRENS T &ix BEEE NzTREED E W,

T LIIRED S, B TERE SNk MR ek - &1 - 85 21 208 Lwv, 7272
USSR OSEIHR Z B % & SR R TORISEIEMOR#MzET 28 ONEEN5 T & (MKH
— 7. 8. 9), #EFHICF 2> (Ti0,) BHEROEHEAMNDEHEZEDONH 2 (MKH — 6. 7) 728,
EREINICRBEIRICERERCHD T TN TR T OEABNE S,

{4y fFBE (MKH — 1) Otk 1320CTH > 7o dif~hHAREORIEMA L LTId, <~
EHIRE VWA XD,

(5 BRIEHORKEM 1. WINE T WMl CRIFEOHEE IZINEETH 20, FeE LI 8E 2R DILE
b O BR DR T E T2,

()
(1) RN - /NIRRES Daaiii) REt 1995
F R VI ARHILE HESDBEIEITRE L D Do TelliliglthzD< %, () F X 28Kk & FRERFED [
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BIRICIEZ. T2 VBRIED 2 WIEARBKIEORS S 275 U, RERDERICHELZL D L. F % VKL & FREHL
ATICA B ATTHANE LWiaikiE 2/ R e D EhH %,

TR VBINIHIIL L EEARZEDS D, TNUCBHEGED L, FRDOLDENDH B, () D
KD HTF 2 VERIL L ARERIE, R T IEIRGERIE & DA A & T 2 > Rk Titaniferous iron ore &9,

(2) BHEAE - EnRAL TRYCRBARET & Ga ity [58 2 i ] 1 HaZ Rk =4t 1983

H5E PR D. REGHE - AY IV (Spinel Group) DRCHIC I

RimAEDI AR O —RXIE XY,0, LXK TE 2, XE 2ioBEA A+, YIE3MMOBEA >
Thd, TOMAEDETVAVADEHDOEDONDH S, ()

(3) HTIT SRR DEErbHHAR S b & TRkl 1968

7 A2 A Ml& 450 ~ 500Hv, ¥ 7 3% %A bl 500 ~ 600Hv, 7 7 ¥ F 1 ki 600 ~ 700Hv D#ipH
MRENTWS, XYV RAE R VOBEEAEFIFH ORI RV, 7322 A McF 2> (T Z2[EH
/B9 %0 T, 600HV L ETHNETIVARAEIIVERIEL TV, ZHUCTIVIF (AD b b, v
IWRAE IV EN—F A b2 &9 2R E 755 & BIChEEIZ FFd 5, D7 T00HY Z
A ZMETIE. VIVRAEIRIVEN—F A FOERADOARENEDE Z Bb,

(4) JB.Mac chesney and A. Murau : American Mineralogist, 46 (1961), 572

(4)VXF A (lmenite : FeO+TiO2), ¥ a— F7)b—7A A F (Pseudobrookite : Fe203+Ti02). IV
F )l (Rutile : TiO2) DfHId FeO — TiO2 i FHRIREERID & S LEEDHEE T N D)

pseudobrookite
1800 | it |
liquid

g rutile:

1750 liquid Y i -‘:-lid': .

ulvospinel llmimte i 9 %

! + P 2

M 1700 P "E

™ 1650 s i }

o . - 1) :

1600 ' i S £ ipseudobrookite

* : E ilmenife¥, "§ .-g;pae T ‘

oo ot B S yutile |

oiaie (57 1B 3 |

1550 -7 wilstite 4 3 | pindl £ AL 7

1 wiistite <1 L " _% e i

1500 + \ lilmenitel! & ! !
ulvéspinel 1+ - g

FeO 10 20 30 40 50 6 70 80 90 TiO,
Crio, (%)

fig.l FeO-TiO; =it P& IREX
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