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BSOS EVa—1, a—27A—-TEHBELTVSLIICALS, b—2, b—3EHHEORVE
Ca, SHFTRELALBOHEOEVH, a—1, a—2, b—1LBREZEVAEITES,

F. oz o tHBTECANTORELEAR. bHL c MORKMETEY, o HEEFTOMH
BHEITHS,

5 IcdFelTEHBLTH S, D20 tMBECida—1, a—2&b=1, b=2, b—3TH5
MERES, a=1, a—2i2b=1. b—2. b=3HATFeRMPE<, BALKEFTCS
BFTHS, THSHLT, JEo 2 o LA TIEFeRIZ BRI Shiy,

PEDEREE LD AONEK2 THD, EORFTERTEE> TRV D2 utbiOb—2&
b=3REBHAISRENTETE, TRMFICREATELENILERLTVS, WA, KAT
TlRosotEBoa ME b HERHTETE, a—12a—2, b—1, b—2&b—30ORNET
ExVZEMbrS. ForoiAETIE, AN, cHMEDBMORMIHRETE, 2 W& c MO
HLOIEELOHLTNE, ZOKIELT, v7otli&Ob—2. b— 3O LRROThLED
EFTHIThEARESBZ Laibh ok, X, FH6h3LvoTe, kEAERIEL, 0T
he il efEohA MGt Ach3,

o » o LSRRI, JFo 2 o LA 13—t L X h T h, FREBI L5112, M
fEMM, LAXoT, BtoRReeRE3 LH2 603, 9 Thhid, K—Ca, Rb—SrDHHT
BliERETACAHATIRTCHS5. M6Isit, oo o tMi@Eio s o LEEORIHEHERLT
B3, PREED, MERTATHH TSI LS, MLMSHOSHRMONT, BRAMEh
AHMBOMREN S SRTEE0 6, TORBBLPENILHARTES,
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eIz, FAHRBEIEIESGRENS & M LA (SEPIBN L B 6 h 5 LR e L DHKO
HRERMAT S, B ~5ici2, BINRMHED e WOSIFME 70y b LT3, HAHBMOD 2
oEAEE R TS L. KEFTIIBGEMO L 0L £ A, $1, RET TS AROMmY S
B E&RT. k. Ca. SrCRMAHBMNEOFEVATHIIEN LIS, FOMR, H6Tid
SARHRSO 0 2 0 LS - BIGRMO e HITITHEL, FHWLOREZZ L&RLTHE, Th
ETORBULOBEREBOMIT—# £ RTHB &, —AICIE, —Hf Tt | ISOREE K82
LTHELTHWAZ ESbas, SOILEMBETS L, FAHAMO U2 o L6HE & BERO o
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B2 FOAREBBI TS L SR O SR FHEE

Xk ® E 2

nE

&ift & iR SR & i+ L AT BB S 2 R £ ME L T, ROASHEMZL
.

<1> &SRO 7 FETERBHEORAOREIMD 0N 6 BE LB, BRNNETS -~ B
PRI LKA R (Ulvdspinel : 2Fe0 - Ti02) &4 AL 3F4 b (Imenite : FeO - TiOz) % it
L. EFHROMEF 5 ¥ (TiO2) 1220%%&. 1S+ U A (V) 019~021%. Mft=>#> (MnO)
061%% ERERSEE, HMERBDREN TS,

<2> FL < ERIZHE & 5235 REBRRA KK & LD FC L OB . BEH O b
LEITIBEOBEMR (1,250~1400° C) THHE N2 BMEETT S - 7, BIILBEIPOPEI M
MEREhEAFREB L, EWHRIE, Y254+ (Wastite : FeO) 2BML. “MitFs >
(Ti02) 120.22%. /SF ¥4 (V) 0.01%. M{kv> H> (MnO) 0.40%% ¥ & BUBI¥ & Hak L TR
BRI 5.

<3> hicBE @R, fTh @A AMEh S, EEHRET XS4 FERML, £
FHROZBLF 2 (Ti02) 120.18~0.29%. /$F ¥4 (V) 0.01%. ML~>#> (MnO) 0.14
~056% & RERFZIEETH 5. HRBEHLIZENT 5.

<4> BEFRNO ./ TRBSE, EREN (C D0.12%0H) LEERM (C 1 08%LIT) DR
AHEBED [4bER@A] Thok, BRRFHOEEMAEY (BOMDHERTEREL HEL =
REH-ERT X PRHABMORE DS, 2E0@Bev Ay, BRRURA L OIS, Sltth, 5
B XO®RE) CYLERAERNL (2Fe0 - TiO2) #HFETEOT, NBERRBRARIMMEI LS,
2% b, EMEEOTERE LD,

F, MOTHBRE (ARK-13) ORPFLBAEDS 5L ILEACIARSRBERE, 561
WR(L i F VoA (Vi0y) R17%LRIMEALR, BDRIRS A 2R L ZD ., DIRARH & FHO
LOLTE, b, BRIOSI, MAR, BEE LEKO YR b (Sorbite ! o BERRL R Y 7
1 FDRNIEAY) %42, REIWENOREESFNE 3 IEAREL T, TORBETNE &
3.

1285 | AFMEBNS NS 52, Z5 6 ELGHR (C 1 423%L L) DEMETHY. R
FEEMERELRE (FeS) Thon, FMRBL LAN, FHRMARSGRS S MG,

<5> BlE, SOREGREFD 53, EEREEMIZEE & hrh o A, BIEOREE A b 2 TREF
SO E R THORREY 5 - AR AME S WD, 2o, BOHERWHOHTTE L A8
12, BABBABAL LI X012, FENSMOREEIALEEL SRS,

1. WEED

FAHBBR, M IHTET SHERREFES o FNRRE TOMAREGRHETH 5, BFOEH
13, AR, I DTS B8, HRHRE R < RO RS b e RiE LTS,

GHE. BMEAGRIE S L T, LIFOBRER TR IR ET 5 By & EREHREO AT
Lhkot,
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2. MES&
2—1. #tEH
Table, 1 1Z75F, 98 8, ABEGE L AL, BME 3 ATANZAONETS S,

2—-2. MENA

(1) Powase

(2) =zoifli@

VARG A AR O SRR E IR A D A IcEHEM L B - T20EOME T - 2,
(3) s

OERREH R AT T - Wi, PR <—2 5 4 FBIIRICHBIAL, T 4 ) — RO #
150, #240. #320. #600. £1,0002M%:8 - THHL BBICHIIERGE Y1 YEXFO3 pme 1
am TR, RPHRMRNE LTk, b, RBOREMILI 5L (K2 ) Y BRERATLI~
AHD) T, 7x T4 MASEKIZT A 20 (5 %MMET LT - ) TEA (Eching) Lk,

(4) ¥y H— XN

BAOEMER L SRBOMRELEEBME LT, Yy d— ZIFTMES (Vickers Hardness Test)
FHOTHZOBEET > . RRISRNIHEL 2BEHZ136" OTEE S A ¥ 1 TEY FIELAL,
FOWIZEUARLAOMME L > T, FOWRABRLAMEBIEREL LT 5, REHIMRMAN £ 0
ALZ.

(5) CMA (Computer Aided X-ray Micro Analyzer) M

EPMA (Electron Probe Micro Analyzer) (23 ¥ ¥ a—2— 4N E LA HRITMETES, HR
WHE, X874 20T7F 74 -LEMIThs, FHOREIZ, NhTREE (HRESEUEH)E
H) CEFREMNEL. RETIREXREINRICHERIL L, EEQLBIEELES, Hio, EHIH
EXWEE L ONEPEXRERME I /2 — - BELTT-IMIER S HETH S, LEI
A7 A ORUREVE 3R O B NMROEIRIESE S T TH 5,

(6) {Lssla s

BHOFHERO N ETREL 7.

2#%5 (Total Fe). @Mi#k (Metallic Fe). LS | #& (FeO) :@ #hE:.

B#E (C). BB (S) MM BRI,

ZREERER (Si02). MEILT L 3 =77 4 (AkOs), MfEA N ¥ 4 (Ca0). ML~ 2 327 4 (MgO),
MfkH o4 (K20), M{EF b Y4 (NaO), Mk~ # ¥ (MnO), _Bfb+ %~ (TiO2). Eeit
Zuh (Crz0s). AEETEME (P20s). 7§72 w4 (V), # (Cu) : 1CP (Inductively Coupled
Plasma Emission Spectrometer) i : S84 77 X REDHIHT.

3. WEER

3I-1. HROBRE

(1)  ARK—1 : ghihiahie

© PIREMEE  FEIRFRAERT, R NEHSRTREPILE S ORMETS S, WilIZRL
LORENEBREGETS, HHRNAs s REN. RIERSO-SERLTETHRTSS.
RE L L RIEBRLRIL, # LMRSESS,

@ WRMER : Photo. 1 DD ~Q i+, BHERIZ. SENHEREROTLEILE RN



(Ulvisspinel : 2Fe0 - TiO), EIEHAMRO 14 344 1 (Imenite : FeO - TiOz) ARG HAR
WRGO7 71774 b (Fayalite : 2Fe0 - 5i02), EHOMMEN 7 RH 23 75 EbLMRERD,
BRI 2 RO (TIO2 | 10%01H) BEERRETY L ANMFOLBTHS,

@ o s —AWHBHE | Photo. 1 DI HGSHERESSOREREOERE T, BEELE,061Hy
Thok, HEEMEEIO7Z 354 1 (Magnetite | FeiOd) DXMBMAA500~600HY Ch Y. T
REDBET, 55 AFRAELGRT, SLEAILEFEERS,

@ (LS © Table. 2 1DRT, BAPERERIOSUMEE LS, 285 (Totl Fe) 1
35.18% 120 LT, REB (Metallic Fe) &2 (0%). B 1 # (FeO ) 41.81%, MALH 2%
(Fer0s) 3B%BOBMATHS, #5 ABRS (Si02+AEOI+HCa0+MgO+K0-+Naz0) (332.36% & %
<. TOBIRERO S BT SRS (CaO+Mg0) £508% & Th & HMeaL, 7,
BRSSO L 2> (TiO2) 132036%. 5+ U9 4 (V) 019% MW Th-T. WWRER
SHChBMILT Y A (MnO) £061%, MIL2 U A (Cre0s) #10.14%& %15, # (Cu) (20.008%E
0 EOT, BHEMMTAMENS,

(2) ARK—2 : ppsisiiy

@ PR ¢ Pl RERAE ORI THRARK— | LRAIROHTH 5, MililzE THET, X
Mo RELLVHEIL 5 TEVliE &0, RFEIMEATHS 2, BEZRKEERL,
B HEILY 722 ALRRTH (VTS 3,

@ VARG © Photo. | DDIZT T, SR, AAREREIDIAEAC AL, HKER
WERO7 74574 b, BUOMREY 7 2RZF /P MRENE, BEMEITHS,

@ CMAME : Photo. 7 MSE (2 XWFR) OHGABIERER L. SEHSRRUIEALTH
ws.a., EROWMBET 5 AW 7 7L EORMEE IR Table. 3 TH 5,

PROBE CURRENT.
STAGEFOS : X 40000 ¥ 000 Z 1000 12DECSS
CH( CH

B WL NT mﬁﬂﬂﬁl EL Wlugulﬂ' EL WL

¥ 4 as om0 5 on & B @ B oM o
BEmén 39 M1 oM mi o o
siem 2 S om i 1

W omsm s SCa M B c HG1 124 o

oSl k713 gem L1 @ AU 1 @
TAmT® 1% TE1 3% % FTiLm B
RBiIm s LAk 3 e R1 % ]

HEm7s 1% 1o & 054 i )

LU m T [ SN1 3@ 40 M s b

YB m £15 m CK % 3l w4 Uk I B

OAL & B34 " - N4 3 3 N & L66 =

BR 1 837 244 &- 391 41 ™4 LTS =

ER m 8 ] 1 3% = ok I ®

SE 1 R ] THm 44 n Ok 1M e

Homin B AGT A1 u D1 208 18
DYass « i 4w 2 CMNE 20 0T

AS 4 867 e RH{ 460 1» B4 212 B

ONGk 58 600 L& im B SN 22 i

THepm W - KU 48 15 Rk 2H 1

GE T 1044 - - § & &7 M DI 2% 0
GAlnm ] Mol &1 1 VR4 8 e

ONA & 1191 ® - NEi 5% ] Yok o2 n

= un - OZR 4 80T m 4 7

F k83 5 P &k 818 0 4 5

RESULTS:

THE FOLLOWING ELEMENTS ARE PRESENT

NA MG AL SI K CA TI MN FE ZK SB — Mtk

THE, FOLLOWING ELEMENTS ARE PROBABLY POESENT
PI0E (1 XMIR) CRLLDA R (Untapned 0T EMUIRO (1 101 | (mesieFeOTIO), ENEFBATERDT 7 4431}

- ENnaBas) 2%2 07 oIReRTe S, Innul!rmuamru 8 () e, 205 T a R (Fe) 36, 7

Rrma ) 1, 7 hon A (ig) B # (ca) 97, () 3, TAY (Mn) 75, TZEY (Sh) 1T, 71904 (Na)
Dansos ) BEES, RMENNCREnT. 757 () RARES --uu 74 @) LRERE, P2y (W, PAI=04 20

WHRATH > THRIOMACET: RbT LOTAS. BRWERI RG>~ RBTRT
Tuble.3 WM¥ (ARK2) O3V Ea—s—For 74l xillx!tﬁﬁll



WUTRERE (Count) MUZE~<3EXOBNTHS, BK (S) 17602, F52 (T) 6472
#% (Fe) :3916, 7A3i=% A (A :1823, <32y oa (Mg) 800, Hniva (Ca) :497.
AYSA (K) 1394, v¥H¥ (Mn) :75, 7»FE (Sb) :67, F hU®DL (Na) :49, ¥n
=94 (Zr) 128EX3B,

T BT TR PR LTS O X B4 Photo, 7 IZRT, S EROHFEL, HE
OB L > TRAGT S TETH S, 2T, BERSSIL, & (Fe) 5% (M) tQAEAK
AL, YAEAE RN (Uldspinel © 2Fe0 - TiOz) LEEENS, 22, GEMKESIL, [
L@k (Fe) &F2 2 (T) CAAKRMDSED TS, T560F 472 (T RENRL . BENM L
DWHIZHENTAL S+ 4 b (lmenite : FeO - TiO2) 24P 203, BBRIHRAOMENES . 2
o BRERARAOIAT= 0 4 (Z) SEAEHHTTRIEEATOEZ LN, HAIZHRINE
OERL LS,

@ {ESHURAH  Table. 2 (SR, Wil LAARK— | MBHIZHL ARARTH S, T4bS, &
#4 (Total Fe) 35.40%IS8 LT, @Bk (Metallic Fe) 2@ h+. MILM 1 # (FeD) 40.50%.
ML 2 8% (Fez03) 56%DMATH S, # 7 AWAS (Si02+AL0s+Ca0+MgO+K20+Naz20) 2
3L61%H . ZO3BISEEMERS (Ca0+Mg0) £45%BL, PRHARSIO_MILF 7~ (TiO2)
122063%. 73+ Vo4 (V) 021% L £<. 2A:MiE7> 4 (MO) 061% % ERGRIDH S
FREZ-TVS, £/, # (Cu) 20008%AEHENT, PRUREORIALUNELS,

(3) ARK—6 : &y

@ AEEE  FEAASAAEEET516g ROSBBNETH S, HWL & SHRNEL S HITK
BERL, BMIRLLBIIHODATIRLEERS S, —BlARES. SMERREE LD,
ARDHERTHS S . W< il L RIBRERT.

@ SRR : Photo. 2 DD ~Dizm ¥, BEA 7 7 OEWHIRE . AERRERD Y25 4 b
(Wistite : FeO) T. BAIZIZRUNMEWERMKO~—F 4 b (Hercynite  FeO - AkOs) ##ith+
3. BREERBERE T, BEHEOY— 44 b (Goethite - « —FeO(OH)) L& 3, #5 LT/~
74+ (Pearlite: 7254 bl e Y84 FHFHICEL D & THR S WA BRER) OBBFHR
b, ThrEREAARZUISHBOBERRMLEEE O,

(4) ARK—11: BEGE (RSUEETE)

O AR FEATSEEERT S00BMEETH 5, REHITHFRE TRBRER A,
RELERT 5. BEFOFRICEER S AREET, RIERERTHS, 68g0/BR. ki,
FiZBRLTHRL T3,

@ SREHIE : Photo, 3 ODIRYT. ML, QERRESDY 25 {1 FAkRICEHL, £
ORMERKERTHRBRO7 74 Y74 b, BUOKMEHN 7 W2 7 7505, BRHOK
D LT RO BERERTHE S h A RMRAI AWME NS, kb, YRS 4 PRAIEE, RUNF
H#D~— 3+ 4 b (Hercynite : FeO - Alz03) #5885, Wik (1250~1,400C) AR &hr,

@ (LAFHIREHT : Table. 2 127R T, WMIFCAT, BRAEMERFOPEVRIRELD. &
#5 (Total Fe) (3. 60.08%:2% LT, &Mk (Metallic Fe) @ Eh . BILH 1k (FeO)
67.48%. MEILW 2 8% (Fez03) 1091%OMATH S, # 7 AHRS (SiO2+Al203+Ca0+Mg0O+
K20+Naz0) 1£16.58%C. T3 5OMEMRRS (CaO+Mg0) BLB%AHEhZ. 4. DHE



HRFO_BIEF 2 > (TI02) 0.22%, 2$F P24 (V) 0.01% L WM< THML ., ML ¥
¥ (MnO) $040% &A%<k, # (Cu) D0005%i2/¢7 Y FORETH-> TEMEZELENT
53, RERTEEOHEERST (Ca0+Mg0). “BfkF 5~ (Ti02). 1iF ¥ o4 (V), BE<
»#¥ (MnO). M7 04 (Cre0s) & Eid, F2THMM L K 5 LET 4 3O REHOMIE
T, RAMEOWMMBHEALD &, WM T S,

3—2. BHOKE

(1) ARK—3 : FERGT (RIEEGHE)

O HREE | P AEHRRR TSR RETE (37¢). M 3 @& ic ki3 548, X
WHEERN S, REGRETR 2D, BROKERONL XS, Kz E<BUL T, AREER
iz,

@ SRS Photo. | DE~DIzmt, WM, OEKRERO YA S 4 L, RKERHK
BROT7 74774 b, WBOHREN 7 2R 7 7poMBEhs. BHBEHEOSSTSES,

@ ¥ —ABHHEHE : Photo. | 0® - @I2, HEKRSHOELMEDEMERT, BICGIL,
Wi L &3T6HVTh o TOEBEKRSIE, Y274 L LHZ5RT, IS AR 5IT450~
S00HVO BRI E S/ TH S, LT A4, FHAWCE REERT T, ZROHREED THLV, fi
BHIIBVTLEI>THIARTH S,

@ {ESFHIR ST © Table. 2 1275, BMRGHHOKS $  RERFOPEVRHANTS S,
Tabb, £#t5 (Total Fe) 64.15%ICH LT, &Mk (Metallic Fe) iz&& ¥, M{LW 1 # (FeO)
60.50% . MR{L® 2 8% (Fe203) 24.48B%OWMATH S, # 7 AWMMS (Si02+Al203+Ca0+Mg0O+
K20+Naz0) 1£11.32% T, 203 5ITHEBEHERS (Ca0+Mg0) #0.67%%B3H T5. BRBHRS
DML 2 2 (TiO2) 120.29%, 25+ P94 (V) 0.01% L5 %<, BEw> >~ (MnO) 0.39%.
@ (Cu) 0.005%TH-7, BlLEom, RARGDE <R LY TROBMREHI-HMEN S,

(2) ARK—4 : BEEGY (BMRGE)

@ PIREI ¢ Pl AEE DB TRT RO RGI TS 5. AR, —REBGaORE
A H S, FOTRIBRENOBRENERNETS S, XMONRLIREEMTREAI Y, B
PR+ L DRI L . AR, ZhiREOBH180 5 hi, HERBET, ASLFz R
—TEMIEE LAY, EREANTHI A chib R,

@ FERBHEE  Photo. 2 DDIZARY, HWMRIE, HERKEROYA S 1 b TORMOREKE
AThRRBOT 7 A ¥ 74 b, BOOWREN 5 AR 772 Er WA TS5, BHEHEOLN
ThH5.

@ (LFHRSH | Table. 2 IZ7RT, AHBARK—3BHIOEMLARARTH S, 214G (Total Fe)
6238% IS LT, @M a AT, MW 18k (FeO) 32.28%. $S{L#tE % < AU D TMILSN 2 8%
(Fe203) #'5332% LMk &5, # 7 AWM (Si02+AL03+Ca0+MgO+K20+Naz0) (ZEML .
6.92%T. Z®35DEIMERT (Ca0+Mg0) 12045%MENTHS, WHWARTO_MLEF 7~
(TiOz) 120.29%. 7$F ¥ o 4 (V) 0.01%TH-7. ML # > (MnO) 0.14%. 8 (Cu) 2. 8
{Efki= B E T, WHD0010% ThH -7, M b RMEAHORPB I 4 5,



(3) ARK—S5 : bilia (RMlad)

O BRREER  CEERE S AERE U e il L it B H SR ROFHBGETH S,
TPt B RGENTHYT, BENCHEESEERTS. BERORLEZY. MFhEE<. A
WO L , s KRIERT .

@ FARRMR : Photo, 2 D@ITRT, WML, AERREROY 224 ARSI SRIZEML,
RMIZSERGERN 7 7 A Y 54 b L, MREH S 227 74805, RERETFOSNTES,

@ {LFEUARSH | Table, 21275, BASEL, #5 AUR T 7 PRERAF OB R GRCARK—
3HPIZHT S, 2B (Total Fe) 136253%14 L C, &Mk (Metallic Fe) 0.95%. ML 1@
(FeD) 65.15%, ML 2 8% (Fe20s) 17.07%DOBETH S, # 7 AMARS (SiO2+ALD3+Ca0+Mg0O+
K20+Na20) 131166%H . 09 HISEMERS (Ca0+Mg0) #0.66% & (KM% S L, BRIHR
FOTKIEF S Y (Ti02) 0.20%, $F P94 (V) 001%LH5<, Mikw> 7 (MnO) 0.40%. K
{tzos (Cr0s) 0.01%&E D%k, # (Cu) (20005%TH -7, BMEAHCAMERS,

(4) ARK—7 : BPEREE (BMRETE)

O PIRREE | Fill i FRAMREROENERERGTE (29g) TH5. BEACAREKETROE
BRI T, RSN RNESEHET S, BRI, MEEMESE, KU E
UL, T304
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@ WA  Photo. 3 D@~EHI AT, BRI, HERREROYZE4 L L, FONMO
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Lo THL, M LIRETI0A%ITE TS, 07T7%TRIB/1 24 b L3, WRO/-F4 +



P RS 6 BT REEET 5 L002%NETHS 5.
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AbOs+Ca0+MgO+K20+Na0) (£21.79% 3 D, Z03 SIMEERS (Ca0+Mg0) #1.4% L.
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