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PHVROERHE T, ERIFISERO LI 0 128 U OO 2R ATV, #iISTIE 10T, TS CIE 5 milt VBB 42 C T 348, il LR
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JRIEH SHEEEMBERS

MO A 2 AU EINo. 27 T H bea PE R
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OB L 75 > T B, PO LB & 2D . 25mAL FTORIA DT, ICFHARNS . [FRED SRS 2 A A8 LT, &k
HOWED 7= MG D . OB B END =D R LT TW S, G, AH OISR G, S RABE T, GHEREEEL» bR
B, XoITFREZRAEEE 5> T 5, HE HEAMIZITR.
SETERS | REIEE 13 ARAURICUINT L. A 2L OIS IS AN B o BRI ISR AT, SR
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2T OLE A D, GREHTHAZEEED S BET, IIHEL» SIKBE, X5ICIERABEES TS,
SIATERGY | AR A 1 4 A EAIRICUIT L. B & LTaRnS G S, BRERAL,
i % IEIRIFOIFEENTNC D3R E M & 5 ICRF S PO L S 5., BEOHMIZHRO DO, WEDRMELHTEOK L2080

WL RE AR EVK I ICRZI OIS, ZORKTIE, 8 - POL b —FTfEohF—KENO0—FEE S 2558 Lgw, 72, itk
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AR
i WA WRER: 1T W - AR R m <su
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L-aaeE e i Eh 5, Eiliddkm, e & BEET, IHOMSMIEPeREL TV,

TS | RIS 1 4 ARARICOIIT L, e LTSS, SRR AL

i = — R, SROBBTED &SI RA A, RRAHAML, G Lhg, REROBULEMZEMAVAEIEL TS, iz, MEMZLA LR
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6. 7 NI T8k B E Y
D I R AT

HINT 2 ) B —FTACE v 4 —
KIFIED - $ARHRRE

1. W&EZ&ED

27 RIEPNEEARIE B E AT IS e 5, BRI LD Lt 1 EA MR S, 2 oFdeHl
IS SR O NERP LT L2, Tho o H@8nr s, SasdEOLREEREI 35 72
O, SEFREELZFEHETI2HEOL ko7,

2. BAEHE
2 —1.
Table. 1 1Z/~89, $hEBEEWET 7 HORE LT - 72,

2—2. REEH

(1) NIRERZE

DM % e 9 5 @O s Lo T R A R L 7z,
(2) ¥ OfE#

ARFKAZPIR & 72130 — X THIZ LU 22 T d 2 28, AR CIEBAMMEEHELA AG0R O Wr i AR5 %
P10 TR L 72 8 O A 469 . MiEId. BMEREICX 2 K0 JAWHEHIZHZ- T, M
RO AIRGE, IR, KREI B EDBENTE LMD S,

(3) BRMERIER

FEIZ SIS B K O O A 2 B & U T, JERameE 2 F OB 2 92466 U 72, BlsRm i
MR AT L 721k, 4 ) —fFEERKD#150, #240, #320, #600. #1000, KU& A v E Y FF
FO3 k1 pOlEE> THIEL T3, &b BEMOME TR (Etching) W< 5 %7
A 2 (7L — k) vz,

(4) Evh—ZBEREE

PO E . SRESEOMMEEAHNE LT, ¥y & — 2WmE st (Vickers Hardness
Tester) % FWTHE & OPE % AT - 7z BRISEREATE U 7250RHC 136" OTHMAE & 57244 V£
VR EMUAR, ZORICAECEADMME & > T, ZOMELZRL 2R E2MEEE LT3,
A B 200gf TMIE U wlORHESAMEIH & HFH L 72,

(5) EPMA (Electron Probe Micro Analyzer) FAZE

L5 BT % AT £ 78 O e AR SRR AR O T N O AR E 2 HIN & 4%

%ﬁ@%@i B2 RO (BEMEEEURHF ) (ISR A A U FAE T 2 REXHR & 0ot

RICHRAL U, BRI R R A S, ISR X L O A S UREREE T Y E A
— 4 WP L TT = 2@ &7 5 TETH S,

1
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(6) 1L FHR AT

A D B HTEKR D S EETHEIEL 7=,

%k (Total Fe). &E#k (Metallic Fe) . ER{LE—#k (FeO) @ ARk,

& (C). Widt (S). | MRBEARIE, RIERIMRIN

TRRALEER (Si02) . Bfb TV I = 4 (ALOY) . I ALY v 4 (Ca0). Bt~V % 4
(MgO). BftH V) w4 (KO), B&{tF b) 4 (Na:O), Bfb~>v 4 (MnO)., gL+ % v
(TiO2) . M&fLZ v & (Cr0s), HERILBE (P:0s). 73+ 2w 4 (V). il (Cu). :ICP (Inductively
Coupled Plasma Emission Spectrometer) ¥ : FREREA 75 X~ T 601,

(7) Mk E

FAFMOMERFE L B L § 5, IR, WSR2 0% E T 28 2 $IREE
DIRETERRNENS, lHLaE—rLa—rvend ZAHORBREIZED . 1504 D 10°COHE
T1000CE T R ¢, ZhDREE 4 CICHEREE2BE L, B A E A LICAEZ T T
WAL LN I %R LT b,

=M *14:!:%

KUB— 1 : {FEE (FRfRAF)

(1) PUHREHSES @ B %% TN RIE PSR G S 7 2B L 2R T h B, NI
SARBIED TR D o Ba T3 B T34 ZRICSIRAIL T %, JAEHIZIZ & & ISR 3ok il /&
HRaaEn5,

(2) BAMBIALR © Photo 1O~®ITRd, OB ERBORGH 7 A EHTH 5, PEISH x4
BRI N EBEALT D £25%F A XL THEALZEZ A, 7274 U 6 LM%
(<0.77%C) MR E N7z, PRORFERRIZEERMIED TH O, BBILTRI LI X T
KA Z DRSNS,

QOIXIFEER LI Th B, FHOKLEM L) 4 M3, BEES T CETIERENL LT
W5, e, MR o 2ZTIROEN - CEEHSEM A L BEAET 5. Zheisi
FLAEBERR L R0,

(3) ALZEMK S HT - Table. 2 12”9, HREURE (Ig loss) £2.37% KD Th %, FEEE %21 THE
a KD % < HIRELL 72 IRRETO T CTdh 5, 7285 (Fe0s) 133.08% & KD T, BR{LT
LI =T 4 (ALOs) 219.32% L &< . AP HR RS RTH %, BEdhicidwgksbas
LO» @RILF &2V (TiO:) £0.83% ki X 7,

(4) MHAEE © 1354°CTH - 7=, SkOFREHBEMIFOIFRER & U Q3R Ak EE WA %,

KUB— 2 @ {FE¥ (F&MFSF | IFIK)

(1) PUBREBIES  SRIF ORI CTb A 5 o sbRHAHNIZ R B 9 2B LT, REIZIEAR

IR EIZhte, & 72— RGOS A EET 5, SHINIFROHE 5 & $2 U 7= O il ek
o AR HECHBALZRICIRML, Xo1MEB RTINS,

@)@M%ﬁm.mmﬂ1@~0:mﬁo@uﬁﬂWECH%Ltwm&*%ﬁfﬁé AR

Bt Sz 2, ZOHRTROMABETE 3 L0 &R L 72, BEEMNZARIOEE H 885
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G, 2B MBI X h D, & 5T RHAT (FRARD) 12 VN2 T
B, FFHE N SRR B & e, DLEOR A 5 T ARSI O B
il X 1B, BRI 2 % O TR AR

OB EH 7 2T I L BEAET 5 M ERER AR L 72, £ -OREmMEE 5% 4 2L
CIEE LM TH B, EEACRELGEA T = T4 b HHOMK To 72, KUB— 1 Bk
D3 5 ZEHEER OBNERPR: & I, SHEEDR DS A TR TR LU & UCBUR L2 & 0 &
M h 3,

D@ H T AEEHEROWMATER 2R Lz, RBAERFRERIEY 2 - F 7L —H 4 b
(Pseudobrookite : Fe:0s-TiO:2) £y LILF I (Rutile : TiO:) TH 3., X 5 I1TM < ol 7 38K
ATHIRES 7 74 Y74 b (Fayalite : 2Fe0-Si0:) &9 %, ZhoidEms4y (T) &6
OO KRR C IR/ U 7 ORI 26 I C b U . SSIEORN O St CRBRAEN) 0 %8
S L BT

(3) ¥ % — ZWFIEIE © Photo. 1 OO &R (7 = 7 4 1 HikH) O£ 2 [HFFE L7,
JEMEIX145, 151HVv T H %, #lfk2 6 PRSI S KD WEOMEE & - 72, FSEAcE P) &0
RAAA T LT3 RS £ 5D, (ihd 2 KUB— 5 k%I [ L =gkt cid,
RO BIPEO AR SN TH D . EPNA X N2 SHERRHIE % £ < AA TV
BEMEA LY,

KUB— 3 : {FEE (JAMEIF. &%)

(1) PUREZS YR S EIIF OIS CTd A 5. WIIZERMEGE T 5 28l s, EKREIE
R 6 20T A ERIRO SRS A 2 L [EEHT 5. T2l BE bz aa, 22
25 FHEIN R BEEOBAPAE L TS, SHENIIFEROHE T & 2 U 7z O W Rtk 28

(2) FEAMBEHARL © Photo. 2 D~QIZmd, OKUVQOEH 7 ZBIEPICHAIET 28BN TH 5,
EBE68 5% A 4 LTHEAL CHRZZMEEZ R L7z, OFBRGRRO -5 4+ Rz [ @
RoOXx v 24 235, \IE (>0.77%C) Th s, £-QEFHBGDT =714 PR
A E S—F 4 P BT 2 AT H - 72,

O~DIZFEHOFEETH 5, FIRESEEIRD S — 7 4 MR ERATE L 72, fad Adk

PRITH -7,

7@ A 7 A BB TH 5, WMl A LEEEBORI T, WIKEAR TGS 7 74 ¥ 7
A b3 E T AT AR L 72

KUB— 4 : JFEE (BREIF. &%)

(1) PURRERZR @ MR & VAP OB Cb 5, WIS id K 7 ZBER 2Jddb 0, DA L IF
Witk — A U C RS LR AR, $ANmIEERES 7 AE L TR D, Rl B
BERBEOFE A E L LT ET 5.

HMEIFES O & $2 U 72 O AIREME A B BE RIS B T B/ MR S h T 5,

(2) SRS © Photo. 3 D~@IZnd, DIZH 7 ZAEIEEH Y TH %, hIsfbiti§ 2 kB ERE
EREEIEY 2= F T —h A4 P 5 EDEF 4 VBRI Th 5., KUB— 2 JFEEDEES (Photo. 1 (D
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®) LIRIBRD ., $REFEROSREEE (BSCREI) OREIZHEE U 28 ICHR T 2 TREAE A 5
ns,

QIZFABNEIZEA L =@k 4R U7z, MalRHI A 2 SREC L 722Uk ©, BE 8 m
OGBS EFTS, ZOBEE5%T A ZLTHALEZLEZ A, &EMEEFT7 274 FHM
DFETH - 7=,

(3) ¥ & — ZWiEREE © Photo. 3 QD<@ (7 = 74 b HUMH) OBEEME L7z, BHEMHEIX
104HvC b %, Mk 6 PHEI NS KOETHEOWETH -7z, ZOPK & FEmick (P) %«
EDRFBEAEL T, BHEILL TOBHEEMEREZ 6N 5,

(4) fbZERAR ST - Table. 2 1289, HREURE (Ig loss) 0.80% & {KAETdH > 72, BRI < i
HEEARDIFE E A EDTRELL 72IRETD T ThH 5. #8% (Fe0s) 5.25%& <, BR{b7 LI =
2 (ALOs) 1318.43% L KUB— 1 JFRE & H L TR RED TH O, MHAMEICIZAHTH %, i
AR KUB— 1 JFEEFRIRRIC (b7 4~ (Ti0.) 130.81% & Fh 5,

(5) WA ©1292°CTdh > 720 B 5% KB L CTKUB— 1 4752 X 0 A PEDIR IR TH - 72,

KUB— 5 @ fFE¥ (Bf#(F. &8%)

(1) PUHREES - Wl AEREG T 5 2B L 2IFRER Ch 5. F 22l rhJu S 3T BRIR O k358 % 5%
T, SEORBEIREAOHIE DN T A, HEESBEAEOL (@) TRIENH D .
GBS BAFBIFT 5, LA 3EARN EhTn b,

(2) <7 vflliik : Photo. 5 12/” 3, HaAFHINEBIZRALIZ L AL RV, BELPRTH D, 72
BRICHE L 2 RES AT T 2 AT AR TH - 72, SHEFRORSAE, K<EL T3,
(3) SHMBEHMLE © Photo. 3 D~®@IZmd, @RI D 7 7 ZBEERD Th 2. ol 2 S Eok

BEREAEL T 5,

O~@BZEEHIDILATH 5., OOK PO IO HAHMEKIE A T 4 4 + (Steadite : Fe—
Fe;,C—FeP) T, B (P) i3 E TH -7z, £72ODFE O RIEEMIRA L 22 & @5
LS (FeS) T, Wi#E (S) OHELBN TS, IThoDRMPOMKIZE L Tk, EPMA
HMEOETHLT 5,

(4) ¥ g — Z Wik  Photo. 3 @@ DEIBAMLRORELEE 2 WE L 7z, OEFMD/S— 7 4 Sy
THIEMIZI84HV T B o7, E@F AT X4 My CHEMEIE776HvE Bl Th > 72, Th7
PRI A -2 TH 5,

(5) EPMAFHE © Photo. 6 @ FEHZ#HIBO KA E 1% (COMP) 2R§ ., 4 OFF %D =ik
GO E T IL64.2%Fe0—5.4%V.05—2.2%MnO—34.6%ST & - 7=, V. Mn% EEET 5
Fiftgk (FeS) IZRIE X N5, @EMSNTICPREZIINE, NF UYL (V) RS h
72T B MEIROMEFIERNIER D FTREME D ER O,

& 512 5 DT & DU 7 AR ER 7 O E &3 A3 116.2%Fe0 —17.4%P:0s T db - 7=, BB
ERTOMEMBD 729100%% kE< LML K-> T B4, 25744 b (Steadite : Fe—
Fe;:C—Fe:P) IC[RIEX N3,

L E DR T B SN A X 7 P OB (LS A G X . - R
DA % % < & A7ZERGBEN . $hEFRIC Y Shz el h b,
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KUB— 6 : IO

(1) PIRRERER  PIOSMELSem AT t% . BJRSLIE4.5em ~5.0em T4 SR & M7= 2e 3ol T dh %, 4
BB 2521 CREHT 5 VB L, BRIZEMDISRENE S, 2 /N Rfbaksd 4
T,

Fa LI EECHREA L RICIRM X Tl D, IFEE LM L 724 R T,

(2) FEMBHAARE @ Photo. 4 D~OIZmRd, D3 H 7 2 EhOMNESIBERTH S, 5% 4 2L
THELZEZA, 7274 FRIICEHRE 2 v 24 b OW AR S Lz,

F-QOEEFEA MO TH 5, QRAGREEO~Y 7 % 44 b EFKERTHIRO 7 7
AY T4 P BT, QR A BEIRD~ 2 % 2 4 F PEESIRIC ST 20T 5.
F72Q0FEANT, FEHIZRIEL COBHEMTh 5., Zho OFPNIIMERT O % 1F
TR TV 5,

OOBNMD A 7 2 EESTd 5, BEAMEHEE & L 2 P&, KL aizie
I ABE L L Tz,

(3) fL2E#HIE ST © Table. 2 (2R 9, BREURE (Ig loss) 0.13%IEHIZIKMETH - 72, VB E L
23T, ARG K ZIZTREL L 72 IREETO M CTh 5, #5457 (Fe.0s) 135.42%& < . ML
L= L (ALOs) 1317.86% &K TH 5, M APEICIEAFI AR SR TH 5, i L T &7
KUB— 1. 4 LA RNSERIL T T, b7 4 v (Ti0) $0.71% % &8,

(4) MHAKHE ©1215°CAH 2T, A EFNEL ZKUB— 1, 418 L e L T, &% &AM IR
Tholzo BEPISRSEED AT 2RO BE LTI, RRMAMICARROERLMETH 5.

7272 UHRARHE R § MOBEE 2 T D, AR E 5 LMD EOE L TH - - mTHEE S
HBEAboNb,

KUB— 7 : FEhi%

(1) PIRRERER @ 08 1 emBTHDEEDRGRIATS LA U - BEO /NS T %, bR & Ml 1 i
WRHAR DO BRI TH 223, 52 M I TH 5, BEHOKRILIEDE L, MEnETH 5,
(2) SHMEEIAA © Photo. 4 ®~®@IZ/R T, AWEAL A YL A 2 ¥ 2L (Ulvsspinel :
2Fe0-TiO:) . HEFHRASE A )L I 54 b (Ilmenite : FeO-TiO:) . X & (2l e 7 7 4 ¥ 7 4
N RIOWERE A 7 ZEHPISE T 5, BEEBTEOSRTH 5. SAESHOMBUZBI L T,

EPMASEDEH T4 %,

(3) v — 2T  Photo. 4 ©®DIRAHMG AL FMIAS ORI 2 WIE L 7z, BIEEIZ639HV T,
TR ZE X IZREE SR b,

(4) EPMAGAE © Photo. 6 O TR KHE % (COMP) #/R9 ., 1DFSE DT IKEEEL A
TEAS D 72 B HHiE13261.7%Fe0 —1.6%MnO — 1.5%AL0s —34.0%Ti0: T & - 72, Mn. Al% & [ 7%
9% 7I)LARAE XL (Ulvespinel : 2FeO -TiO:) (2 Iﬁlﬁ’é?ﬁ%i

722 OFF & D 7R O E &5y Hr i i1344.6%S10:—9.6%A1:05—5.1%Ca0 —1.0%MgO —
3.1%K:0—29.0%Fe0 —2.7%Ti0:—1.6%MnO T b - 7=, HEEHIMMLz 7 74 Y74 b
(Fayarite : 2Fe0-Si0:) 2EEH LT\ 5728, FeO, SiOAEWEIE A2 HEH T 5,

& 512 3 DT & DU 2 EERRAE S O E &5 HTiE 13 44.1%Fe0 — 1.6%MnO —52.5%Ti0: T & -
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2o MnafE&EL AL 2+ 4 b (Ilmenite : FeO-TiO:) IZ[ElE XN 5,

(5) LB #F © Table. 2 12789, 4#k% (Total Fe) 34.20%=xt L C. &E# (Metallic Fe)
0.11%. &L 1 8 (FeO) 36.70%. ERILAE 2 ¢k (Fe:0s) 7.95%DEIATH - 7=, BEIHKD
(Si0.+ALO;+-Ca0+MgO+K0+Na:0) 25.70%T. Z D5 BIHVEK S (Ca0+MgO) 133.38%
AEt, FEICHGEROBSRICEENh S Wb 4 v (TiO.) 25.65%& IEFEIZEETH -
7zo NF VYL (V) 1F0.15% T, FISEE{L~ Y F Y (MnO) $2.29%% Zh B &, # (Cu) &
0.02% L HTHEOTH S,

YEORHIS MRS . iR b & v (Ti0:) O EEEA AT TH 0 . WP CIRE L 72%0

AR AR, a3 100g & HAMTHA 5/NETH B FREKICIRE TIA S h2Z2D0Th 5 9
A

4. &0

7 RUEBR 2 & 14 U 72 $5E BB O A ORER . RO E 12k 572,

> syl & 92 L 7278 (KUB—1~5), PH (KUB— 6) 13#EMmOehEic v ok
BIRIFOEM EHEE S 5,

BTCOIFMBER O F 7 ZBERIC, SBESAO UEBLEAHER SN T, ZTh o EWNT
DD - Pz e T 28D Th S,

F72fPEEDO—E (KUB— 2., 4) T, ¥a—F7L—=%4 b (Pseudobrookite : Fe:0s TiO:) #&
ma 2V S 7z MIEEO T A SRE RN kO EIREEE TIRE U - ghekt (SR &
WEhsd, &5 (KUB—5) DT AHESITE . IESBIEW B - SO A K
2L a0nE, iR R SRR S hiz,

(2> JFEE (KUB— 2) OWEIZFHE LaARIE, KOHOMAORE 25 7 2 X LHEllEh s,
IS LIRBERO BRI LTzl e h b,

3> WidE (KUB—7) &, |@F & v (T) SAWHkEHE L ZEEOREY & HE ST, §hg
RO §hgk il (BUBCREEEE) 1SR - T, EIINICE B A Eh -l gk s@En,
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Element 4 5
MgO 0.014 0.004
AI203 - -
Si02 0.013 0.005
P205 - 17.419
S 34.599 0.065
K20 - -
Ca0O - -
TiO2 0.092 -
MnO 2.238 -
FeO 64.180 116.198
ZrO2 - -
CuO 0.113 0.052
V203 5.403 0.023
As205 - 0.011
Total 98.018 133.761
Element 1 2 3
MgO 0.990  1.031 0.977
Al1203 1.531  9.597 0.191
Si02 0.019 44.605 0.006
P205 0.019  0.129 -
S 0.008  0.010 -
K20 - 3.068 -
Ca0O - 5.115 -
TiO2 34.041  2.657 52.546
MnO 1.565 1.621 1.628
FeO 61.669 28958  44.053
7r02 - 0.425 0.149
CuO - 0.022 0.010
V203 0.483  0.027 0.233
As205 0.030 - -
Total 100.353  97.263  99.793
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