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BU OGRS & SNTVDH, BT HBEF 5 VIR TH ). LB AEORILHEE I bR
BB RONE o722 L0 b, BREOKMSDH S EELSND,

(7) SPEF, AT, BT AR % EORB E % 2 515 BRI SR A E T h b 2 L2 S A % o
Pt EEO T —ERICHRET 2 DATH ). E12 5 HHETEE EE R 512w

(8) UEDHEERL Y. PIHE~E r RICB DBHOREIL, WHTH LY O RKMER L % 2 2 0% Bk
TIRREE B b,

6, SHOBE

KMEOHR, 7 & b TR~ 7 WAL AT 5 R R RHERD D S BHO B D > 722 &2t
oD ote L LBAS, BESRIHOBEOIRTIBETE 2horz £oT, WHHNZELD
LY AARBENO, 1)ERRORE, 2)BHOURIIC % ) 15 FIREORMLRE, HBETH 5.
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MEMR fE2%  AEPREIL BEE i S Ek B EY) OB R4

AT /Y —F - TACE> 2 —
KZLEC - $5KHE

1. wW&&>D
AEPRE L BN S R A S R (LT A B R 1L BBICFIES 5o R0 B EEA - R A
Thi, TLERAICHE S ASkEE. S5, PR S50 Bk EW R S iz, UM TOSAEEDOERELIE
BT5HM»SEBENRAEZERTHETEL ol RBEGKFORELHT MR LOBBOMBIZ L I N

TV,

2. AEFE
2-1 MM
Table. NZHLEAM 14 OBEEZ R T
2-2 PEFE
(1) WRBIZE
FHMAEHELEMEROBEMBIEREL D LI10. WO TCEVWORIRBIZE 2T\, N - AL TW5, BEICE
D IRE S NP T OBIERFTIKE I 2 720
(2) =7 T4k
ARG F 7213V — R TEIZ LM TH 525, B CIRBEMEHEAA KB O H A G T, KERO10ME

bLIR20ETHRE LD o0& UREE, BEMEMAICL S L) EVEEICDzo T, MO 54 IRE,

IR, RESHEDBENTELHEDLD %,
(3) B EEAE A

YW LR ER—2 T4 MEIRICHEAHR, =X ) —FFEKOFI50, $240, 320, #600. #1000« JH%Z & -
THIEB L, RBEREMBEZ YA VYEY FO3u &1y THET OBREMBEBE 21T 72, 2B, &B&%D/—
FAPET 254 MERRBIZT A Z NV (5%EEEET V2 — Vi) TR (Etching) L TWw 5,
(4) ¥ 7 — AWTHEREE

PEOSYIME L, SBRSGOEMAEEZENE LT, ¥y h— AWmEESF (Vickes Hardness Tester) 2 v
THWEOWEZRIT > 720 REIFIHBIEE L2AKHI136° DOIHALR D o7y A Y EY FEMLAAR, TORIAE
U7-BADOERED T, TOMELXRLEZEEME LT, RRHIBEMERZFA L,
(5) CMA (Computer Aided X-Ray Micro Analyzer)#i7

E PMA (Electron Probe Micro Analyzer)i2a v ¥ a—% — % WK S-S0 TH 5, HRNEEIL
MNBEXW<A 70T FIAF—LMEN L. HHTOFRIEE, BEZ2i CHRBE GAMS R ICEF#i B
L. BAETHEEXHESERICEBZIEL. SN LEREH 5. BICEEGE & XHREE L o ke
BEZI V2 — 7 —WE L CF— BT 21T ) HETH 5. {LFEGH EIT 2 2 WIE B SEW R OIS
DAAREIFEDSTEETH %o
(6) fLEEAR B ST

BEEM DO HHTEI KD F B TEML 720

£8k5 (Total Fe). &E#k (Metallic Fe). BBILEE—8% (Fe0) : HEH,

3% (C) BREE(S) - MRBER L, BRBEARIIIEE

TERAERESE (S102). BBILT OV I = A (Al203). BRIEA VT A (Cal). ML~ AT A (Mg0). BRIbA U
A (K20). MAbF b U & (Naz0), BRib~ > % > (Mn0). “{btF % > (Ti02). E&ftZ 1 4 (Cr20s). FLERILEE (P20
5)v 2NF IV A (V). $(Cu). : ICP(Inductively Coupled Plasma Emission Spectrometer)i : SFEFHEA 7T X
< FEN T




(7) Tk KEE

i KEEDIEAZT 2 5 IR & I ERBR P EITOR ETHRILER 2RI TIRBEORETERRT A I LT ED,
CNZMARELIFATYS, REBICII=Aa—, 2F ) E—r Il a— Y HhEET 2R L BT 2 HEEHV
TWh,

THRELHETZ2HFELYHAVTWRS,
(8) ARDOMEIK

Koy KRG $EFES, BERE x4 7u s oy -

R (S) | MRBEARIMIRIE

IR DB (P) © BIGXMoATIEE

g . Any —5

IRI-1 HFEE (RS EkBERS)

@ HWRBE  FEAERFEE L7FRERR Th 5. WHE EEBIEDSIER-T ©. TREHRBKEOELRT
Hbo PEREHEORZEIL0. limAiHZOMM %2 D OBFEARTH 2, BLIARISZEBICREMENS, AFORAR
RO LR,

@ BAMEEAMR © Photo. 10~®IZR T OIXFRENTE OB RGO N T AER T ZHIZRO 5N B LD
B PN T R OAEBEKRTH 2. QOIIBANFEER T TH 2, B S W72k &L dsinaZE b % 2 Chit
WX ) AEBEHYSEET 5. OOIBBEBREDO L2 WIFREE L %2R T, Aiko 2RO AR (A3 1% E
WRAMENTWLDNREDEND,

® ALFMBLSHT | Table. 212778 o BEEFOIHMETH 5. ML OMEKE (Ig Loss) 130, 74% L BB %
ST THREEEE IR DK L7238 C O & % B0 ZFRALEESR (Si02) 284.55% L B ICH VEEGE R T, SR
WZIRAN S N7k CRYR) OB E W2 5o 855 (Fe203) 2. 50%. HEFEMER S (Ca0 +Mg0) 130. 27% & KB T, &1k
HEICEER LRGSR TH D, Lol —FHCTHEEERSITEBR E 25720, BEEICIAIFLZETRENZ B,
AL 7 v 3 =7 A (A1203) 135. 39% & Wi 2 A %2 v ZBRALF ¥~ (Ti02)0.29%. 2NF T 7 A (V)0.014TlEE AL
EHINTVRV,

@ WKRE:WORLEE-FVa—rew) ZAHEORBRFIED . 157840 10C ORE CRE FH ¢,
ZALHE % LACICHIREEZBE L, REBAPWEL LICHES T THRILLBAN 2 IREN1560C TH - 72, &
N2 KETDH 255 ALFHBAIT OB THIER Lz & 9 ICESIFE PR IC e CTER SN &R0 S THEs A
THEVWZ L),

IRI-2 ®#k(HR)

@ HRBIZE  BEOBD THMABEKN T CTh b, SFRICHESTHTOOENEZRT, EHCLEN, Bo
BEOBIINELT 2, BEFEREZFRET 2 B2 O PR FERER L VRSN R TH 5,

@ ~ 27 aflih : Photo.8IIRT o AAZEFES LIRE AR R FANRAET %o 0.05~0. 2mmfE & RARIZ R R
EODERALNS,

® SEMEEHAR © Photo. 1®O~®IZR T o ®IZREEkHE (Magnetite : Fe203 « FeQ) B F Th 50 KR PIIEAE
T HNSLRBEITTESY (A, ANA. AE)THY. TORBRIMETH 5. O@OFRIIKTHEE IOF
5 v 885 (Ilmenite : Fel « Ti02) TH 5o = OMETHERIZ T & > 88k & REERIL & DEVAKIZ 2 1 . AT IROMA
RHBRIC 2o TR B720T, BEE2SF 5 ¥ (Ti02) 2RI, LB HEUATIINETDH %,

@ ALEEMBE ST Table. 213K T HRA RS (Ti02. Vo MnO. Ca0+Mg0) # 2% &LMARTH b, &8k
5 (Total Fe)47.20%2xF LC. &@ek (Metallic Fe)0.10%. L5168k (Fe0)27.30%. MEALAE28% (Fe203)37. 00
%DEEGTH o720 HT AEHS (Si02 +Al203 + Cal +Mg0 + K20 +Naz0) 18.98% T, =D 9 HIZgk L D% e



B HEEA & 7 B EEME RS (Ca0 +Mg0) 4. 03% & & v, WOSKHEA LG O “RILF ¥ ~ (Ti02)12.36%. /NF ¥
7 A(WV)0.21% L EmOThH o720 Ty BAb~ ¥ 7Y (Mn0)0.67% T\ $(Cu)0.002% Th o720 T8 VIO E
BROBWEEMDHOBRS R TH S, MOMIEMEITTERTIE, BILZ 124 (Cr203)1. 75% L BWEZ R L7,
O O LAEEVFRTRFOERHKOKRE 2B TH 5,

IRI-3 JAPIisE (ROSRBER)

O WIRBIE  FEABREAEZ L2BROFNETH S, ETEHEHMEHORMIAEETBY ., HH6HEAHK
o EWEASEE. FEICHAT CTRHEISHICESLTWS, FHIZEEIEANTFO—RIXBLOERTZET
%o FHITEEDE S FADRILHE

@ <27 ufi#k : Photo. 8IZ/RT o KEMIZMOWRILAA SN, FRITHEHTFILHEET 5. TONH
WIERIESEDO 7 VR A Y 2V (Ulvospinel : 2Fe0 - Ti0z) Dk A%ERE L TR %,

® SEMEEMRL © Photo. 20~®K AT, O~@RIRBH T, XMOBBGT I ZAEZXT 7T, ZHOFE
TRWER FAEEL. ZOREBED SREBOLATEHDO T VR R (Ulvospinel : 2Fe0 - Til2). HEEHK
WEODOANIF AL P Ilnenite : Fel * Ti02) 2SmM LTW5B, F7, WKBRTHIRKERZD7 74 Y54 b (Faya
lite : 2Fe0 « Si02) PR H DR Z D 2, OBIXHNHHFOMBETH S, ORIEPEFTLTHBY . BHERH L
ZOREBIZRFSZED T IVERE R (Ulvospinel : 2Fe0 - Ti0z2) DRV BRERKRICEE T 5, F/2. RIKABKRT
NREZDT7 74 Y54 b (Fayalite : 2Fe0 » Si02) DS5BD b b, ®TIIERET 57 IVERAE RV (Ulvospinel -
2Fe0 - Ti0z2) & ORI B ARG R DT X ¥ 4 T (Wustite : Fe0) B BHIT 5,

@ Yvh—AWREE  KEOHK L, RkFBELATEEROBENEDERTEZEIE L2A 660HvT
Hotre TIVEZE R (Ulvospinel : 2Fe0 « Ti02) IZ[FE S 5,

6 ALFHELOH © Table. 21277 &85 (Total Fe)43.82%I2x L C. 4&J@#k (Metallic Fe)0.10%. &1t
#15% (Fe0) 34. 09%. HALE528% (Fe203) 24. 52% DENEGTH o 720 H' T X E 5 (Si02 + Al203 + Ca0 + Mg0 + K20 + Na
20)16.31% T, D9 HIZHE IS (Ca0+Mg0) 3. 12% % &1, WEIFA RS O ZBALT & ~ (Ti02) 14. 84%.
NFVTAN)0.20%Th o720 BAL< A (Mn0)0.89%. 1 (Cu)0.002% Tdh o 72, F72. MOEHMETTIR
TiE, BAbZ 1 2 (Crz03) %5, 73% L EWICHMETH 5 Z L 2SHEE ENizo FRHOEBEISEVESRD D D
HIEFEIERL & 7 o 72T REMEASEIE T & %,

IRI-4 VB (FAH)

O WIREE FRARAARE LR CEFORNRMETH 5. LEIIAHAN 2 RENE & F/ADORILOE
WUZ2BED S %50 THEICIEAR RFRER O REE AT S b, BITHREIC (EEEEICABRE Z /oKL
PEAET B 720, BT X ) HEIVRIS W,

@ BEMSEMEKE © Photo. 20~®IIRT s @1ER R/ NEIDREEBEL AT VKX E RV (Ulvospinel : 2F
e0 * Ti02) L WREBATHIRERD 7 74 ¥ 54 b (Fayalite : 2Fe0 - Si02) DM OBREB T I AERX T 7 HIC
T 2. @D TIRHARISERITHHSA S, ZORBICKFBES AR VR E SV (Ulvospinel 2
Fe0-Ti02) 2SI L T35,

® ¥y h—AWEEE . Photo. 2O\ iRIEB L ATLAE S OB EDERE 2R T o BEEMEIZ7TI0HvTH o 720
VAR A E RV (Ulvospinel : 2Fe0 - TiO2) IZ[FE S N5,

@ ALFHEHT : Table. 2I2R T o HDSEDTH I AGDORLEHVEG R TH 555, BHRE O —KH 2= H1H
DYDTHbo &85 (Total Fe)37.00%12xt LT, &EEk(Metallic Fe)0.26%. HALAE18% (Fe0)45.32%.
1t 828k (Fe203) 4. 16 DEIGTH o720 H T A B4 (Si02 + Al203 + Ca0 +Mg0 +K20 +Na20) 37.12% T, 2D H %
(I EMER S (Ca0 +Mg0) 3. 57% % &rire BPSKISH B DO ZMALF ¥ > (T102)10.07%- /¥ F V7 5 (V)0.27%TH -
720 F72. BAL= ¥ #H ¥ (Mn0)1.04%. $(Cu)0.002% TdHh o 72, MOMEEMETE TIX. BBILZ T A (Cr203) 2%




0.81% L HIET®H o 726

IRI-5 JiBhEE PV HIEE - B R)

@ WIS  FHAEGEZ L-EFOFMEHRETH 5, WESHIZERROBE. Ll idEd#;mc
M7 VEMROBEAE LT %o T IR 2 R BCROBH T Bk L7WFBEDHE (S 20 BB T ET
F I AERAEEE L. JERE KD,

@ BEMEEAKL - Photo. SO~OIIR T QIXERBEHOMMTDH 5, KEMIZIFIEHERICAG SN2 08
ERASREGET/NE W, RFBEZATLHEZO T VEZXE )V (Ulvospinel : 2Fe0 - Ti0z2). RIKEARTIVIRES 5
D77 AX T4 b (Fayalite : 2Fe0 - Si02) S IEHOERME T S AE X T FHIZHEET 5. QO &g skk %
T4 5V (5% T Va2 — Vi) THAE (Etching) L THNMIREZ R T, 2L QAW ST 4 MR O AT
(0.77%C) TdH > 72,

® ¥y —AWEEEE  Photo. SOOI MEEMIE DI % 7R OIXIRIB 0L IS5 T2 760Hy T
Holzo TNVEKZAE AR (Ulvospinel @ 2Fel - Ti02) ICIFE S5, OIE BN (W S—F 4 ML) CHREEE
31940V T H o 720 MR G o 72MEE VR 5,

@ AbZEMBLSAT  Table. 2127890 &85 (Total Fe)43.92% 2% LT, £BE#: (Metallic Fe)0.94%. Fb
18k (Fe0)51.49%., M L4248k (Fe203)4. 23% DEIEGTH o720 AT A E5 (Si02 + Al203 + Ca0 + Mg0 + K20 + Na
20)29.79% T, T D9 HITHEIEERS (Ca0 +Mg0) 3. 92% % F s W ERIFA /O B LF & ~ (Ti02) 10. 72%-
NFTTALN)0.26%TH Do F7z. BIL~ >4 > (Mn0)0.93%- i (Cu)0.002% Td - 72. MOFEEMETLE T
(. BRILZ 1 A (Crz03) 1. 26% & BECTH o 720 WERBEZEOBSRE VR Do

IRI-6  wiEhis (Foh e - B E)

O WIREE  FRARL AR L LFINRIHEORF Th b, R TFHE MR IZAEESTBY ., R#om
HAEE T %0 HOWVFEIROWTEH QG HEKICESERE L TR INbDOTH S, FTHPRIIHERD TEE
RO LN D, WHIIBE THNDORINE DS

@ BEAMERAAL | Photo. 3®~®IIRT o SEMIHLKILIRIAB ML AT S VR X ¥ 2V (Ulvospinel : 2Fe0 -
Ti02) & WKEBARTIVIRESR 7 74 ¥ 54 + (Fayalite : 2Fe( - Si02). MO EME TS A E X T 7 THERK S
N5b, F72TLMNDOEESHM Metallic Fe) BMEPICA B NS,

® Yy —AWEME | Photo. 3@®ITIRIEH L AR OBEENEOER 2R T, WEMEIZ663HTH > 720
TVERAERVICHES NS,

@ ALHRIT T © Table. 2127830 28k55 (Total Fe)42.26%I\2%F LC. &Eek (Metallic Fe)0.48%. &1t
5518k (Fe0)49. 34%. ERALEE28k (Fe203)4. 0% DEIETH o720 H T AE W4 (Si0z2 + Al203 + Cal + Mg0 + K20 +Na
20)26.71% T, D 9 HITHIEMER S (Ca0 +Mg0) 3. 69% % & te. WEAFA BRSO ZBALF ¥ > (Ti02) 15. 43%.
NF DT B (V)0.14% T - 720 WLV E IBFER & T2 HBEORTRTH 5o ML~ > ¥ (Mn0)1. 06%
ERDTH Y, 9 (Cu)0.002% TH o7z MOBEPEMEITLRTIE, BIL7 T A (Cr208)0.78%ThH o720 THDE
WEHETH 5,

IRI-7 JFIESR (&8%)

O WIREE  TERRELATLE L a8iFEiTH oo B IR 2GS 5. MMM
(SRPERBERE IR DL BT B0 R EBIR LRI LR TE L HILES R L. FBIIERE Fo BB 2
Ty TRICEEHFAIRET 5o LEIIIAEIRO TEIEAER S SR O TR HE S 2 bl BEMSE AR 2
PERL L 720

@ =<7 ok Photo. 9IT/RT . SBEKIIFAILEL K BAETHMIBREMTH 5, SWEAMICKE R 5 7 H34¢



ET Do EENZ Y VAR A E RV (Ulvospinel : 2Fe0 « Ti02) EEDEMHTH 5,

® PAMEEHEE - Photo. AD~@ITR T, OILEFEIB TREBBLATCHHED 7 VKXY AV (Ulvospinel © 2Fe0 -
Ti02) & WRERFTHWIRFERD 7 74 Y 51 + (Fayalite : 2Fe0 - Si02) D’ EMOBERM T S AE A T 7 I
Wb, 720 PVERAERVORBICERER I L T2, @TIREEL L& Tmeb 1 & Z 0 R &
M4 27 VAR ZYE AR (Ulvospinel : 2Fe0 - Ti02) 23380 5N b, HEBEEFIIEE (Etching) L TWiARWEES (Meta
Ilic Fe) & TH %o OIERFDIEELBNTEW ( SR ICNTET 2 BEBEEROFESBUEARHY, 2 F ) gk~ v
. BRROBHZ EOBLY. b, BEBER EORK) Th b, FROKREBOLABERHITTVEALE
ANTHDB, D~@FF A 7 )V (5% T V32— Vi) THAE (Etching) L7z &EEMBETH 5, @OIE7 =54
b (Ferrite) ffk T, BV RHRTH S, O@DIFZ 754 MIITLALED/N—F 1 b (Pearlite: 7 =
F4 MEERX YT A NORBIRIITER) BN TV 5, BERER. 2HDEREDHRFTH 5,

@ ¥YvHh—AWHEME : Photo. ®DIZEBHMMOTEEREDEIRE 2R T ®lET7 =54 b (Ferrite) Mk
T, WEMIXISIHVE 7 = 94 MARROMWEESE (B0HVATH) & VEE Th o 70 MBHICEADD B0, 7=
54 MRENOBNTIRITHIO720TH 5 ) 2o Foo BEFERNFERILZ T A (Cr203) 2 T57:0TH 5 HE
HHEZOND, @F7 254 MRFIT/S—F 4 FBTLAENTE L7ZHIR T, 176HvTH o720 1 D Mk
SEEIND LV WEOMEERT,

® CMAMZE : Photo. 13128k IEEBATEY DRI X #ife & BB AT EZ 7R3 COMP (AT ET18) 121
DFFEOF L ATAERE, $k(Fe). 74 ¥ (THICHGERIER L, EREIHEE2. 6%Fe0—10.5%Ti02 —
5.8%Cr203 — 3. 3%A1203 CTH o 726 7 IVARZXE LRIV (Ulvospinel : 2Fe0 - Ti02). K U7 @< A b (Crz0s - Fe0) &
~N—3F A4 b (Hercynite : 2Fe0 - Al203) DIREHBROTREENREZEZ bND, 70 A XERBENrLDOHKRTHA
9o COMPIZ2DFE 5 % D) 72 HAT I3 8k (Fe) L BEFR (S ICHEME AR < £ Ly 50. 9%Fe0— 22. 2%S1 024K 2315
bhize 774X T4 b (Fayalite : 2Fe0 - Si02) BSFE I N5, %B. TITid2.5%A1203 — 3. 6%Mg0 — 7. 6%P
205 HSEVET 5o

® ALFHBESHT - Table. 21278 4x8k% (Total Fe)49.13%Ixf LT, &#AR DD, &8k (Metallic
Fe)7.01%. MRIL&18%k (Fe0)40.91%. BEILEE28% (Fe203)14. 76% DEIETH o720 H T A KL (Si02 +Al203 + Ca
0+ MNg0 + K20 +Naz20) 12. 389% T, T D 9 HITHE IR (Ca0 +Mg0) 2. 93% & & tro ROERNFA LT O " HRiLF 5 >~
(Ti02)16.25% N F V7 A (V)0.37% Th o 720 WHMEBEHE BT L T2HEORFTRTH 5. F2BAL
< ¥ % ¥ (Mn0) 0. 85%. $H (Cu)0.004% Td - 72 MOMLEMEITE TIE. BIL7 T A (Cr203)4.60% & IEHIZH
WEER IR L7z 72594 MERNOBEMBIBCOL, OB TAEEIFIVTVE I LIHEHTE %,

IRI-8 Ergkdkis

O HWIREE FEAERFEZ L-888ETH b, LHEMMEAAEETBY., SO & T Ho—i8
HHEE . FEXTREIR TREF IS E BB OFERLBRE N s, YIRIHICIE I UM Behds—m
WKHIEL T b, IEMERET 2550 % @I L CHmSEE L L

@ ~ 2z Ok Photo. 9IT/RT . PRTTE LRI L2 MO SR (Metal lic Fe) 5Bt S ¥, 4L
RETRDOON S,

® BEMBEHK © Photo. 5O~®IIR T OTREROBHIRE L. 7 IVARZ ROV K OHRIK AT IR
WD T 74X 74 b (Fayalite : 2Fe0 - Si02) 2%, ZEMOBEEMLT T AEA T FHICER T4, EHICHEMLZ
SIEER (Metallic Fe) SZE AWML ZIKETRD O, @Bid4&EEk Metallic Fe) 2SHLEEEE § 2 HAT T
Hbo EEEKIETT =51 b (Ferrite) THAIZIHE > TE L DIERBNEWIHFLET 5,
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