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% WP THIS304ERT, JHETIAY 2 2R b b
ST HICHY T 2 EBEETVwS N/ - P—
o f #atas#t,2008).
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. EBRICE EOREOIRS ETXMATEA L TW
é’at?)?bvrﬁﬂ'?l’.’tﬂﬁﬂf rHd 0 (B AN O BERE DA
BT LRHEXMERIN L TWha 0, HH0WIE
JRAE R &= O IR FTRET /> O R BLE & 50 R EX i &
B L THDO0), R OFIZIIER T 56808
HH. AMEIZBTHAEREOFMIZONWTIE, &

17RIZAR LT,

BI7TR SEXRATOMERE
s SEAZ120L
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RSB OREX A A7 RV 2563 ~T2[H1215
Wy FPIEIZ & 0RO 7 bR 2 5518 & IR T, DA
TSRO K E < B ok R E/- 7214 - 6 & 4th
DRI T Tk T %,
(1) 14-6 ki
Si (r1#). Al (ZI2=Wh), Ca (B
£). Fe (@) 2i#iah, kil ~5E 0%
BESE (wt%) Tl Si020995% % 5 5,
@ 14-10; 12, 7 2 14 18 11 8,9 G2 R)
14-10, 12, 7. 13, 11, 8, 97N 5L, Si.
Al. K (BUh) , Ca, Mn (V225 2), Fe. Cu
(#il), Zn GHEE) . Zr (PI2Z L), Sn (69).
Pb (§n) 78t sz, Befeimiads L =5 & orii
EHor# (wi%) 1I2kiuE, FridSio: (1950%)
EPHO (K125%) Tdh b,

F18®k FHEBBOHEIEXRINER

—J, 14 -2, 14025051, Si, Al, Mg (%7
7). K Ca. Ti (F#2). Mn., Fe. Cu, Z
n. Sr (AkOXF2AL). Zr. Sn. PhiskiE iz,
BRI L 2 B OIS % (wt%) TiE. PbO
IS ENSBEETH D, BEFIESI02 (T0%LL )
EALOs (12%LLE) Tha,

AHA T B (L T & 581020, &6k L
WTHSHK0, CaO, Fiz., WHIEE & 7225 A103
PPhOIZ DN T—EOERMZEIT> TIEANSAL, FEAW
(K EAE I OFRE &7 o Tz RO %
RO L 7oA I S AR D ATV & & ISR 2l
NHLHO0, MEEINTZ A, BEETILL) LK
HIIAMEREMUTHL EHEAGNS,

4.5

(1) 14-6 UK

AR, MEEHONETH O, KO EME
DHEM SN TVBIETH 5, B DT I I
WFTARB&2WELLEC A, WHIFTHZ &8
MRBIhETECED, H3ATRiNT LAMHEN
Huhiz, 61T, EFEHRICB WL TSi0223995%
EEDDIESHASMEESETEICED, RRBHE
Kb BEMAETTE) ThHHEHWEh 5,

(2) 14-10. 12, 7. 2. 14, 13, 11, 8 9 (3 R)
H 2 A VT EERE R S O el A G L, I
i - HE WS AT S S, 2 AR
BT DAL DM TR R ERN 8 5 Wi
TERFII D & Sk Uy Y4IGOD2E B il O iz 2
lat S Mo—2E# A N5, HIUT 7 20l
R & MR S HUN I &l & U 7= 6 H A0
i< Aoh, ZhETOEZAENIZEBW TR
AL DBENC BT OARWEERTNWS,

#5 | WE | W | W | B | M0 [AL0s[ 50| K20 [ Ca0 [ Ti0z | Mn0 [Fez0s| cu0 | Zno | 510 | Zr0z | $n02 | PboO |
14- 6 | FHOKED | AE | &0 | Al | - | 4.68 94.88 0.37| - 0.07 - [ - -1~

14-10| #7A | W | Afs | A% | - |8.65(50.41)6.19]6.75] - [0.02]0.86 189 0.02] - [0.07[0.51 |24.94
14-12 | #IA | AE |#B| Ak | - | 7.7951.54)5.64 |2.45| - |0.03|4.48 |4.00[0.09| - |0.060.8823.06
-7 #7x | k| A 415 E 5 54 46.93/9.20 |5.09| - ]0.01/0.89)0.01| - - | 0,08 |0.28 |29, 96
-2 | HZA | HOHE [ M6 | il | 1,33 13,8771, 10{4.44 [ 7.06 [0.50 [0.03 [ 0.84 | 0.55| - | 0.040.03 | 0.06 0. 15
14-13 | HFA | WE |6 ki | - | 9.7 [49.47)3.87 [3.32| - [0.116.03]0.14]0.06| - |0.07|0.19|27.39
-1 | HTA | JUE | W | | - | 9.45 |54.38] 0.97 | 8.5 0.26|2.26|0.11|0.02| - |0.07|0. 11|28 85
W-14 | W72 | AE | #e | il | 0.72 12, 14]80.32| 1.41 | 3.21 | 0.54[0.02|1.47 | 0.020.05| - |0,07]0.01]0,02
-8 HFA | WE | #kfs | Wil | - [8.7254.05/4.25|3.90| - |0.06[4.92]2.17]0.37] - [0.06]0.20 2131
-9 #FA | AE | W | #% | - [5.25[40.77/6.23 [2.62| - [0.04|7.26 6.16]0.22] - [0.09 1. 15 [31.21

(HLAL 3 wi)
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1284 cpa [ Linear ] 128.4 cpa [ Linear ]
Si ‘
Al s i | Fe 4 i VO |
0.47 keV 30.02 keV 0.47 keV 30.02 kaV
63 HEERR14-6 A ECGEW OB AXRRATRIL (KRB 15KV, £:50kV)
90,47 ops [ Linear ] a0.47 cps [ Linear ]
| | f |
i
t
Si H
3
i
|
Eﬁ
:
Kﬂa Cu
i’l a A A | le” : Zr A Sn ‘
0.47 ke 3002 keV 0.47 ke¥ 30,02 keV
F64E HHEEM14-10 AECKE)DEHXMASIHL (ZFEEE 15KV, H:50kV)
70.44 cps [ Linear ] 10.44 cps [ Lingar ]
Pb l
Si
K
:i ig | A Sn |
047 keV 3002 keV 047 keV 30,02 keV
5650 HEAEAR14-12 A EGFHB)DREXMARTRIL (IR EE 15k, 5:50kV)
95.12 cpa [ Linaar 1 95.12 cpa [ Linear ]
| |
‘ ‘ Ph
Si
K
I Fa
Lﬁ: Mn, Cu Zr i Sn
0.47 keV 30.02 keV 047 keV 30,02 keV

Fool HTWEI14-7 AEEB)OBEXERAYR)L (ERETE T 15KV, 5:50kV)
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A ¥ Fe CU
Mg . i Pb  Sr Zr Sn

0.47 kaV/ 30,02 keV 0.47 keV 30.02 keV

WeTE BHBTEM14-2 EHECAHR)DEAEXBMAANTRIL (Z:FREE 15KV, H:50kV)

77.86 cps [ Linsar ] 77.86 cps [ Linear ]
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|
i
E
i
1
) E
1
| Fe E
K | Cu E |
Al Ca i Mr Zn Zr & Sn
0.47 keV 30.02 keV 0.47 keV 30,02 keV

68 HEERRR14-13 A EGTHEE)DE XTI (FEREBEE 16k, H:50kV)

86.06 cps [ Linear ] 86,06 cps [ Linear ]

B

%\st«tw“gg‘-_-- e e P

Fe
BMP_’_A_ B \_M_A_M” i - A Sn
0.47 keV 30.02 keV 047 keV 3002 keV
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105.1 ops [ Linear ] 105.1 cps [ Linear ]
&
Ca Fa
AllL 3 ZF
Wi ] ) Tivd oy Po S & i VN
047 keV 30.02 kaV 0.47 kaV 30.02 keV

BI0E HZWEMR14-14 AEGER)DENXERASTRIL (R EF 15V, 45:50kV)
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67,00 aps [ Linsar | 67.00 cps [ Linear ]
: | ; !
Pb

Cu
AR P — mrl, 450 2 R Sn

047 keV 30.02 keV 047 kaV 30.02 keV

H71E AIEEAR14-8 A EGE)DRHLEXRAASTRIL (R EE15KY, 5:50kV)

74.06 cps [ Linear ] 74.06 cps [ Linear ]
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I
i
Si
Fe S
y Fd
A“ e Mn il ¥ 4 Sn
0.47 kaV 30.02 kaV 047 keV 30.02 keV
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EZAT, PIHIERT I ATHB14 - 21387
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Cufs, BHETEFeIH F ADREAICWET HTH &
EALBND, £, T IATHH14 - 10D KEH
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DERLN, WEtnl14 - 13120 THFe20s& LT
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W RTHGE L =R EAT 5. BROICHET L%

DI e D, WO EER DM, HB0i34<
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LTAREENDFel L5 ATHD, H#faldCu
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IO EEFHEETIE. 14 - 1213Cu. No.8idFelZ
FHMEMAENERDNSAL 14 - 92D TIEE
MTIRV, 14 - 11OPHADIT 2 A2 DD THCu
DB GHEED LS, BB TS M,
B, 4 -TOHBEOHZ AZDWTIRRARETFEE
55 LD EIFRHETWARWL, FEHO AN
FET S0 EW & 7e D O (LI, 1990)
HHDHMN, N7 ATBNWTIEEAGIZ & - TEREIZAE
Czgfs (PbCOs) R EIZL->THELL TS
gtk b b, NEH I ZADOMEPRHEHNIZDNT
i, B ORMATEE ., SRS R EN S,

11 fE3E & Boh 589 D54

1508

FRERIEIL, 2CKIbRE (L kL >R w7
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IBERELUEE
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COBEIZRL T ZRZ SN LEE, Uz
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FA R &P IR, KR (RS < 13T
AR ORI L. BOHR ORMERT3 A S
> gl

LA L% 6, SRR S mhdh & 13X & h.
FAEL TORRWROREE I FTH S Z &b
oz, FEOKEIZIZESRM oM £TH—O
R EE A 5N 5D, MrAGRERE AN AT L Tn
Rz kT 20D EHEALNLN, HEMIZTRILL
TWiEWIEML, RALEHEROLOLERBENS,
7o, (SRR R0 4R E SN A T, Lbi
O LD, 1 +OH12208, F1 - BEEL L,
frFl2efiil. 7 7 UioE « I3, 777D
5, AF AFOIHLM. D LF OIFL120M0. LF
FONRFL34E, G343 D prdl U 7z Bt DRl
fref, LT SR oM FRIZ600+30BP,
EEEA (o) 1214 RIS S 151 EHE T D
PHZINE B9 (calAD1,309 - calAD1,400) 4345
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1508

FOFRITRY . W ERhEs R OMAE 2T/, T2
B ok, WNFT2 208 —F - TACE 7 —0
b1 &R TITo 72

25k
(1) HHRE%E

SrHT AL A S S A O S OFF R £, A

i OO S I i 22 ACHE L 7.
(2) SEHHEEHARR

D7 D GRS & SRS O AR %2, JE & IR
MoER EE M LT 5,

BCEHI S8 2 52 - WD L%, Il i3
HAZL, T AU —HFESHEO#150, #240, #320, #600,
#1000, B A YEZ BRI T O3 1 &1 0 THIHTF
L 7=,

7 GRS A B A U, RN - 4R
AT AR U T I 217> /=,

(3) EPMA (Electron Probe Micro Analyzer)
Al 7t

i ST EHE G TT W SR P D I el S At e i
BU. FEAET 25 X & /i i b L ki
Iefii R e S, HICEIEGURE & XFRmHE & X
SR ERME D E a—7 — B L TF— 2Rt
ZITONETH S,

BN (COMP) 1. AR oAk ok &
HETERRTHHDTH S, ELLHETHERINS
ffTIE RS <, BOITHTHER S N5 [T ERE
WHEBITRENS, CNERHLT, SHOMMAD
AR, ERITEEBL THWD,

FEEONRBELET 5720,
A, FEXEQOHRE & T 2.

(4) {BZERL

b MR & T 2 2%, MRy o fik
ML 7.

ks> (Total Fe), ®Jm@k (Metallic Fe). Mk
F—gk (FeOQ) &k

e (C), Tlig () @ MRBEARGE, ARG A
TR (Si02). LTIV =T L (Al0s). 1
AL (Ca0), ML~ R UL (MgO).
M) 7L (K0), Bk B~ A (NazO). i
b4 (MnO)., kT (TiO2). k2
DA (Cr20s). AR (P20s). NF P4 (V).
il (Cu), )b d—_ /L (ZrOg) :ICP (Ind
uctively Coupled Plasma Emission Spectromete

r) ik SRS TS ARSI

JSZ 5 TR

3.5

NAS - 1 @ i

(1) MIREIE  PEAEERIRT33gio/h o
SRR EHEE NS, LlE AN O Rl Tk
TSN/ ledh— B 20D, Kok
TET 4 Ve AR 7 SR D (V1 208 d B S LEMR I Wi T db B
0T A T 4 5 L O AR C, &RV IR AT
PR AR TH D, FHMNCIESAALARAIET 45,
MO dhLETH 5,

(2) WAPEBTHLAR : MAGO~@ICRT . FWIZ
(D@F I EM) - T, IREOEBMIREN~ T
¥4 | (Magnetite : Fes04) T <M< HBLT
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68 || s M AR ai | wre | oxes | omk |7 s almmm cona | xi | g | 0 | oo Loy |
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g ZACK.  NIIIE 611 .

NAS-1 [BE kLo (< 1)) k441 SRR R 36x21X18 | 32.6 2L o O O
_ 2ABIX.  Mlcli# #61H-2 -
NAS-2 Uk Y i) 1 i44-2 JraE 57X42X34 | 55.7 L Q O (@]

. | R 3AK  MbfE 56133 s || S 4
NAS-3 o ® 72278 iR 44-3 b aaTE . 4TX46X27 | 72,7 2L @) @) ©]
e 2AK  Wcf@ 5614 . 4
NAS-4 e b Lo Tl RR44-4 BT T2X55X45 | 211.1 s Q @] @]
e 20X MbiF #6105 p
NAS—5 (Hi4k | Lo+ fatiE] IA44-5 iy 25X13%x13 | 10.9 R L O @] @]
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%20k SRS OLPERM

G@hy| RREk BEAC O R L AT ERME) BBk | mMb | MMk | BME | BBk | BMb | CEML| EML | GRS | TWRMK) SR |5 U @ | ML AR R TiOZ
— e |(Total | Oletal | 18k | 28k | B |74 S| A |TZ X0 ) o|lFpylw > H|Fo> zanl 6 | & | © | va | € 242 5 | B
w e T MR | o | Fe) |licFe)| (FeD) | (Fe0) | (Si0) (?1’70{3 L (MZS‘ A 5 v | (o) | (er:0) (P.05) W) TZE‘&? tocay 1P
- P (cam (K:0) | (Na;0) | (MnO) [
3 2ACE ; " -
NAS-1 e fohca ooy 67.70 | 0.07 | 63.66 | 25.95 | 7.60 | 1.80 | 0.54 | 0.37 | 0.39 | 0.17 | 0.12 | 0:12 | 0.12 | 0.01 | 0.13 | 0.01 | 0.18 | <0.01 | €0.01 | 10,87 | 0. 161 | 0.002
2ABX
NAS-2 g e 6.15 | 0.07 | 1.58 | 6.94 | 71.27 | 13.44 | 0.54 | 0.66 | 2,50 | 0.10 | 0.05 | 0.74 | 0.02 | <0.01 | 0.45 | 0.07 | 0.0l | <0.01 | 0.03 | 88.51 | 14,392 0.120
B5 i) — AP L
NAS-3 ﬁf”‘m T BT it 55.56 | 0.15 | 63.66 | 8.47 | 21.12 | 3.09 | 0.74 | 0.40 | 0.64 | 0.31 | 0.06 | 0.30 | 0.02 | 0.001 | 0.11 | 0.06 | 0.01 | 0.02 | 0.01 | 26.30 | 0.473 | 0.005
HRE | Mbig LL RN
NAS—4 ;‘fé BT 33.96 | 0.06 | 38.51 | 5.67 | 42.64 | 868 | 0.59 | 0,48 | 1.03 | 0.11 | 0.15 | 0.46 | 0.02 | 0.01 | 0.90 | 0.03 | 0.01 | <0.01 | 0.01 | 53.53 | L.576 | 0.014
NAS-5 L& BT 48.80 | 0.09 | 58.34 | 481 |28.72| 4.74 | 0.80 | 0.35 | 0.61 | 0,08 | 0.07 | 0.30 | 0.02 | 0.01 | 0.56 | 0.03 | <0.01 | <0.01 | <0.01 | 35.30 | 0.723 | 0.006

Wbk




EHIZFONNCIZAERERESRY X &1 B (Wus
tite : FeO), MIKEHIREERZ 7V Z 7 F (Fayalite :
2Fe0-8i02) ANT 5,

(3) EPMAMME : BAMG@IZ i (GRRED o E
T8 (COMP) %RT, HIT LM DK E SR
i FRUD AR ARG T & BTk
(Fe), Mt (O) IZHRWIEAH BN D, EhLTHTil
132 RS 7189.6%Fe0 - 1.7%A1205 (HiA81),
86.9%Fe0 - 3.3%A120s (5r#7i2) Thol, Ml
TIVEF (AlkOs) EEOYY 341 | (Magnetite :
FesOa) EfEEIND, FRURRSHOERSHEE
98.0%FeQ (4#75i3). 85.0%Fe0 - 6.08i02 - 2.1%
Alz0s (73HT4) TH-ole. HERIAEEOD
HHOD I 5 2P DR MR 2V - ol REME S < SEHbEL
I A A B (Wustite : FeQ) CEESIND,
PRAKEARAE LTS XS 2 55 L8k (Fe), B (S
. B# (O IZHBWIEDH 5, GRHTEIE66.9%
FeO - 2.0%MgO - 31.6%8i02 (4+#H7455) Tdh -7,
Z77Y¥ 74 (Fayalite : 2Fe0-8i02) Tiit<2
Fv7 (Mg0) ZIEIET 5, &6 A O ik
S HTilii455.3%8102 - 14.8%A1203 - 1.8%Ca0 - 2.0
%K20 - 11.8%Fe0 - 1.0%P20s (5H7si6) Thore.
BB T, Mz (FeO) AiFENS,

F A= U@ S, R O RN I PR i e S 2
PR U7 ST (COMP) T#hd, ot
FHEXBURE A5 L6 (Ag) ITBWRIEAH 0, @ik
SIHTINIET8.3%Ag - 8.9%Fe - 5.9%0ThH -7, N
7R D7z, #k (Fe) FON#= (O) 13O
[ A 2 =i b B 5, WTHUC L THER
(Ag) EHO®BE (Li=l2Foibin Wi s,
(4) AEFEHLARH AT © S20RITR T, 28k (Total
Fe) 767.70% &8 <. BWEL (Metallic Fe) 130.0
7%, WAEH18k (FeO) 63.66%, L2k (Fe20s)
25.95%DHIGTH 7=, WiEks (8i02+Al0s+C
a0 +MgO +K20+Naz0) 1210.87% {0 T, Hikk
sy (CaO+Mg0O) £091% M TH -/,
TG ORI (5F 7 0605 1285 EN5 gk
F& 2 (TiO2) 120.12% S{EMETH B, INFTI A
(V) 130.18% &l and. Eaib~ >
> (MnO) 0.12%. il (Cu) <0.01% E{EAETdH -

. ZCTHHELTEEEZVWOE>MZOL (Cra0s)
D0.12% Tdh 5,

4 PRI I FERE I IR I RG] (Ag) ASHERR
Nz, SLEL O A Tl e b — i O A
W, FEEAEFERNOLWIRRITHS, EDkD
IEERICEAHOMWIET HO3ML WAL RS
S =@y (58 ZEREEEHC W, £
RO T BiThh S TRA L 2/ o]t
MEABNLD,

PRI SR L OB G AT < . PHRETR ORGSR
OHTNFE L (V) 7024 (Cr203) H5EdM
MRS ZEMG, WFERESTEL O 2 3T
L zRomEiln (BIEC L2489 TH Uk
HiETdH 5,

NAS - 2 : fjiBE

(1) PORRMEE B Mg & 20 THRET 5 ATk
L 7=, feREA e ok e = s, 5
R S e iR A R B, (R4 A A O i
IRET, R AR T D, BRI
BOREIT, M oRNYEZRICTENS,

(2) WEPBEHLAE @ PIARED~@ITRT . INIA R O
B 5 AP TH S, IREEBERER~ 7+
1 BASERINT D, CHUTERHEM TR L 2R O LI
ko bmEEA NS, £HZAHPITIE, B
TS T o BRGNS BOATE T D A5, THUTIPEERS +
= e d gt 0 AL SR

(3) EPMAMI : BIK6@IZH 7 AR5 0 s
WG (COMP) #:R¥. GHAMIZAIET D5
ROIFFEX MR E A D &, Hw (B1). % (0) 1Tk
WASH O, R HTINE100.7% Si02 (HHTAT) .
100.7%S8102  (/HHi4i8), 100.9%S8i02 (4r#7si9) T
Holce WINHEKE (Quartz : Si02) THo, L
R L7z &L D IR IR E NI TH A D,

& 72 IRAR R RIRES S R EX MR TR 8k (Fe).
ik (0) IZRUbsaehnd, EirHiitidss.4%Fe
0 - 3.7%Al0s (4HH7fi10) Tholz. M7 I 2T
(Alz03) ZEDR7 71 (Magnetite : FesOa)
EfEES NS, & ST HHER O RS HTIE70.3%
Si02 - 11.2%Al203 - 3.7%Ca0 - 4.0%K20 - 9.5%F
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eQ (FHHimill) TH-oiz. JEMEEEEET, #5 (Fe

(4) {BSERLA I @ H2041kY, 28ksr (Total

Fe) 136.16% S {METH -z ZOI BaEgk (Met
allic Fe) 130.07%. B&L#18k (FeO) 1.58%. [k
W26k (Fe203) 6.94%DHIGTH S, s (810
2+Al203+Ca0 +MgO +K20+Naz0) 88.51% &
fitids 545, WIEYERE S (CaO+Mg0O) 131.20% &K
MiTHhojz. ElTHEFH > (TiO2) (It D2
HTHROHEDD0.74% TH- f=h%, ZhIZ ks
BETHENS R0, G hIciEf S /e
BoHIc T < MRS F ¥ B ENS b EHE A
5H5, IHITNFZTL (V) 20.01%Tho k.
W az=w A (Zr02) 0.08%ICHIEHLTH
29, b= > (MnO) 0.06%, #il (Cu) <0.0
1% &S TH - /2.

CA L OWAERE RA 5. MG O ARRER Y &
HeEdh s, WEZAEE 22 TGN 5 2Bk L
THO, BCEMLITIE. SNkt o0&
BEALIZ R D BRI bt (7251 ) ALVl T
Bat/=.

NAS - 3 © PiJEiGIE

(1) PIHRAREE © 0%/ N TR A BitabGiE Td .,
VR ) e R & HEM 2 B T 5 A
MUSTET B, OO BPNINTREAT, Ll
EEFREART®H 5. £z FHlEEI/NYOARRE
TR BMMATHE L, M OSALIEAR <, BiE e
Tho,

O RRE HT, BO A S HE A SN S, £
FiEp OB L ABRERIET S R F et v
1 I (Hercynite : FeO-Al203) # Flaiipks &9 5
EEAT, F4 > (Ti02) ZWIKEET 2, &5I1CH
ERARKER Y 251 . BIRERREE 7 7 v 21 b
T S, SHSRERHOMKIZE L TIE, EPMAGM
BOHTHRT D,

(3) EPMAGNFE : [ART7@IZ R0 S8 7% (CO
MP) ZRd, Wt a2 Al i X G & 5 %
Egk (Fe), F# 2 (T, #¥%E (O) IZENH 5,

AR T 70.2%Fe0 - 24.6%A1203 - 2.4%Ti02
(GrHisi12). 79.8%FeO - 11.6%Al203 - 3.5%Ti02
(4rHisi13) Tdholz. X7 %F 1 (Magnetite
FeO:Fe203) &~A 41 | (Hereynite : FeO+Alz
03) % L7R0KT ET HEEAET, 742 (TiO2)
ZMIREET . ORCRES RIS R X MG Tl 8k
(Fe), Mes#t (O) T 5, ERIHIHIZ94.8%
FeO (rHimild) T, 22A%1 F (Wustite : FeO)
CRE SN D, ERREAMRIRES S LREX B T,
# (Fe), H:d (S, W# (0) ZRIENABNS,
Sk BT I 12 68.9% FeO - 1.4%MgO - 31.1%8i02
(XM s15) . 62.9%Fe0 - 1.3%MgO - 33.1%8Si02
(BT sile) Tdh-oi=e 77V 71 I (Fayalite : 2Fe
0-8i02) T, flitv~ +27 (Mg0Q) Z[EET 5,
& BITHE > OTE RS HTEIEAT.3%S102 - 22.2%Al
203 - 7.4%Ca0 - 6.6%K20 - 3.4%Naz0 - 14.5%Fe
O (UHhsil?) Th-ofe. EEEERET, 89 (Fe
0) EMEOERT S,

(4) {2ERLEA AT ¢ Hi20%ICR T, 2k (Total
Fe) 55.56%1ZxLC. ®m#k (Metallic Fe) 0.15
Y%, MEEE1EE (FeO) 63.66%. MB{EHE28k (Fe:03)
BAT%DOHRIETH > /o 1R (8102+Al203+Ca0
+MgO +K20+Naz0) 26.30%T. O DM
Mgy (CaO+Mg0) 131.14% &R TH S, Jioil
SRR O S (FF Y 80 RO Ty >
(TiO2) 130.30%. NF T4 (V) 0.01% &K@ T
HD, IHITET N (MnO) $0.06% & (Kl
T, #il(Cu) 130.02% EMOTHPHRUTH S, A
DR AT,

MR TSR ) SRR GBI - SR 18
AT UV R Okt - BEPR) Rl oD stk 4.
(Si02ERs) Me7sb, BN TOBE I TIZ0E D i
PiBaE EHEE I N D, K I<MBTH LA FH
> (TiO2) DN E N, ZhARAEE (8%
A ICEENTOWELOTHIUL, WHBIREERHIM Sk
ORHEMEATEE WAL, B (Cu) LOALFMTE/
v,

NAS - 4 : Bilziiai
(1) PlR@IZE : 211g & KB CHTFOWRATEOM
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FrCdh D, il iy Ay i & il & 42 B
H 5 AEEDET B, M2 L T, KRk
T AR < TN GFLOS STET 2 A8EH Il T

HH, HOMOOINIRTRE T S5 VL i,
L THEORERAIC/E- TS, FllICILEWEET
IR L DEE AR LA AT %,

(2) SEMHBTHLEE @ XIWBO~BITRT, GFIA L O
IS LT, MDA S B R s h D, E
TR DR O HIERENI TR 51 R AT 2T
A b %ISR & T B EEAT, 74> (Ti02) %
MARLRSR T 5, Fab— kS o HuLER ORI A~
A1 FTH D, E-78EL ZRIREHRER 7 7
Yo RT3, ZhokiROMRIZML T,
EPMAJAEDIHTHRT %,

(3) EPMAJHAE : BUK8@IZ o0 KKHHE 1§ (CO
MP) ZR7, ZMERGEORE (o) R EX
BEAETIETIN I 2O L (AD ICHWRISDA S 5.
TE WS HTEIL51.5%Fe0 - 48.0%Al203 - 1.0%TiOz2
(OrHTR23) Tdholz. N1 T b (Hercynite : F
e0-Al203) T, F# > (Ti02) ZHHEET 5.
HEMNEREEEOWHAIL, FEXAUE TR (Fe).
FH 2 (T UGB B, ERDHHIE69.2%FeO
- 24.8%A1203 - 2.7%TiO2 (4rHii24), 66.6%Ie0

27.56%A1203 - 2.6%Ti0z2 (JHisi25) THhol.
RTFH 1 b (Magnetite : FeO » FeaOs) &A1
1 | (Hercynite : FeO - Ale03s) % Fiohipkir &
HENEAT, F4 2 (TiOg) ZhlkiEiEd 4,

F 7B ARG EX RS 2 55 L8k (Fe).
(8D ICREhH 5, ERAHTINE68.9%FeO -
30.4%8i02 (FFHisi26) THo/e 77V 51 b (F
ayalite : 2Fe0-Si0O2) IZFESIND. & 5 ICHHE
SO TE R HTEIE52.0%8102 - 17.2%A1203 - 3.1%C
a0 - 2.9%Kz0 - 3.9%P,0; - 21.6%FeQ (4#H7527)
Tholze EMEHERME T (FeO) Z/0[EE
T5H, B (P) bifElEnz5Ed.

(4) Ab=ERHR o T @ 20X IR T, 8k (Total
Fe) 33.96%IZ% LT, &#k (Metallic Fe) 0.06
%. M{EEE18L (FeO) 38.51%. ME(LH2®k (Fe:0s)
5.67%DEIGTH /=, EiEnksr (8i02+Al0s+Ca
0+MgO+K20+Naz20) 1353.53% &ifii T 571,

WIS (CaO+MgO) 121.07% S TH 5,
E- BT O GFF 2 kL) 125 ENS
b F A 2 (Ti02) 130.46%. INF DL (V) B
0.01% ESETH >/, @l (Cu) <0.01% BIEAETdH
%o Mk~ >77> (MnO) 0.15%. Fif{k#0.90%
EEATH D, VSR O EBERDEE R O H H 6N
TRETHA D K- fAK 2000).
MGREIIA CRICT « 4RRE) RS- DTSRI % 7= 1380
PRl Oy« BP0 RO (S1023:585)
DOENEG O F ORI RSN D, E-biid
E (NAS - 3) E[Alkk, T<MBTHLHMF¥> (Ti
02) ORI N, ZHHBAIEE @kEH)
IZEENTWEbOTHIUL, WBRFENIEEE D uIhE
ATV, ) (P) Ol HBNE &7 5,

NAS - 5 @ BB

(1) PINRAREE @ 115 & O <N TEMAROBG
W S NS, bRl AROLN T, HKEE
845, 2 FEISIE RS ARILIZ &S WA
WD, MIm4iIneE T, IERITHE TIROERS S .,
(2) WEPABERLE © BIROD~@IZRT, Pz
RERKG ™ 2574 b, IREABRIRES 7 7 510 S A%
%, BEEGEHFOIM THES, LHO~QDHH
TN SR DS eRl S 545, SR
EIFNICIE T U7 iButd s, B2l Tl
Mz b OOREEIEDE A BN 5,

(3) EPMAGME : BIMO@ Iz o0 ST (CO
MP) #Z7:9, GI RO E kRS, FIOBIR
P, REXAR R E A D & EBITik (Fe), ¥
(O) IZhIGH S %, @k HriEldaiE1196.7%Fe0
GrHTsil8) . HEN97.2%Fe0 (HHHifi22 ) Tho
oo EBITTAYA B (Wustite : FeQ) IZ[dZ 5,

F MO A R EX MR L BB LTS 2
L (AD TGRS D ERIIHTINNE55.3%Fe
0 - 45.2%A1203 (SrHT819) . 54.9%FeO - 44.5%Al2
03 Urbrsi21) Tdh-olz. AT F (Hereynite :
FeO « AlOw) IZ[AEEN 2%,

(4) (LA © H20&ITRd, 48k (Total Fe)
48.80%IZH L T, ®Jm#k (Metallic Fe) 0.09%. [
{bE#1§k (FeO) 58.34%. ME(EHE28k (Fe203) 4.81
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FAR BRUBHMOAERBROFELD

. {bEERRE (%)
e | LB BB | e SRR BERAR Total | oo o MK o | v | o | EE | o i
Fe e B4y
: P ElZBM TORME Y (BBEM OEE
NAS-1 b I SERTERE R ﬁgﬁ(ﬁ%ﬁ(ii{gﬁfiw 67.70 | 0.12 | 1.20 | <0.01| 0.01 | 5.67 |53.53 | 0.30 |(Sf¥ DHR) T LB
[MEdk kLo F )] L = = - : : : - : . 4 : (hhFE IR WbE) | SRIZ TRMIAIEA
D) DFEHERE R IS
B 2ABRX  Icfd - HT AR, WA RIRIE, ;
NAS-2 Uk %0 EFim) biEL e 25.95 | 10.87 | 0.74 | 55.56 | 0.06 | 1.07 | <0.01 | <0.01 | $E1EoEEEH
sk TR - . .
o [ AKX IIbRE ’ o | TEEMEHO EEE (ERTiE - SR AT
NAS-3 | B (@ 7228 PG | R &) HHHF 0.91 | <0.01 | 0.01 | 8.47 |26.30 | 0.46 | 0 o0 | 0.07 (R 36 S5 - B8k op FTEME A L)
. 20K ek iy TEER M EHO B (BoETi % SEPRERRTE
NAS-4 Lk b Lo ik B G S 10) HHF 0.12 | 6.15 | 0.05 | 1.14 | 0.02 | 0.01 | 4.81 | 35.30 (RSB D8k FTRERE S B )
NAS-5 2CEK. Mbld SR TR WHHF 0.18 | 6.94 [ 88.51 | 0.30 |33.96| 0.15 | 1.15 |<0.01 | i&i%mksy (Si0.Em4Y) OFIEHEW
(B4 F Lo F 4]




NOFETH oz, WK (S8i02+Al203+Ca0 +
MgO +Kz20+Naz0) 35.30% T, Z® 5 BHEER
45 (CaO+Mg0O) 121.15% & {XETH -/, Fiom
BRI (EF 2 P8k ITE£hs —jkF¥
> (TiO2) 130.30%. /NF¥ A (V) 75<0.01% &
ETHo/k, Solcfb~ 4> (MnO) 0.07%,
il (Cu) <0.01%& (KM TH S,

LEkIES EICEEM M SR L CRIET - TR 1A
RS o B OG- 880 IR o i iepte oy
(SiO2ERIY) MSTED, FAMITOBEINTIZ 0L D R
BB S HEE I NS, £ UEEIEPMAMA ORS
R, piEBGE (NAS -3, 4) OL5kF4
> (TiO2) DWEHIAMERTE oS (LENT
RIHLFEDFZ > (1102) SFHEERTH-/, hbt
SGITEE (SR I ENTOLEbOTHIUL, 1h
FERURH XY 8% D FTREMEATHE U,

4ER

PR AR BROD 7 2 27 ReAX & 5 & 415 (H - B v
HGE6 52 WA U 7, Y BR TR A S h =@k
FMED LI, MHETETNTUCHBE2/ELT
WizbD EHEEENS, HFlEEL Foiih Th s,

(1) “FRIZHT AR 2 Fh L 7= #kisedn (NAS -1, 3
~b) (RGNS,

HHIZIEERBE L ORI G250 <. FIiC#mn TR o
GAM LT DRI D e (REPWD) 12k>T
RUEHEENDE (NAS-1) SRS NE, &
D—J7 Ty IR 178 R IR 00 335 35 B 43 D 1 65 7
MUE (NAS - 4) BFEFET D,

7z Ih o OahE» S, WO IR k5
(TiOz2. V) DOEESHHETHIBZND, ZhEHek#E
M OAMPIZEKT 560 THAUL, HREE R
W@k T d - f= I EEATI L, Td5iBifaie (NAS - 1)
W, HTFFH 2 (Ti02) ENFPWL (V) OFEE
PHOREREE IR TED, NF2uL (V) £
0L (Crz0s) DSwfEfnZxd, Bz 5 4EwEo
GFEMMFIHEh TWi=alfEE b H kAN S,
FCrRITIERCH R LI N TV B, PEEED
fErsA9,

(2) iy (NAS - 1) o (ZRAD 121, e

s8Rl (Ag) FIZMEAROEECHHLET. EP
MAMFEIZ & TS Nz SO H T
DR OBEMER T, 1FEAEENO
W Ch D, EORIRBERIZEDHDMWET
HOVEHEL WAt SRGUmATIGE = N - kB G ék)
EREEEHCH W, RSO TmbEh
NOFTRALEREDONEENEZ SN LD,
(5RO & DITERTIZZR WAL, FRF e PR 7 Sk
PEBUTEL THB 0, SkHEH1E » 0T o H i o
afREfEASE S Tz S ds 5 OG%, 2010).)
(3) HkE (NAS - 2) 1ZAE OB Tdh- = &4
EEND, WHOHRGEHT Z AR, i
e (X725 h) DRI Nz Zhudhis
NI FEM ORAREIZHES DD EHBA LN S,

5| FAz

LUty —HE, 1990, HAM O 5 X DA,
BB ORI, 274-300.

HEER & GR, 1995, 0T 2 ZOME, bicHikd
SRS 7 N7, 94-108.

NEEEREGR, 1999, i LMHOMEMTE-HATH L
12 7 2 ORFFE-, BRERE S v —F )b, 30, 1.
AT, 3340,

TEERRELR, 2001, &RHT 7 2 OME & BRI,
[ - B HTidi 2 T U 72 IR SRR D RF 5. (63T,
HE S SR BT Ay, SR86HR, ARHIA AMRESH R
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KIRIED « SHAHIRE [JGCHip L R ek - SRR
L O S RN T L ek R (R
3y 0 T T 1 L A RS ML, S SR 5
HilF 9) MM B E H 22000

KB, CHEERILGEEE « A2 A R s RE i 0
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TEBRAETE - R2RTHEIR  CHRACUR M R SCA bR W AtE L 155
W 33180 MIARRHEERERS ) LB E4
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1. ABA(No.238) 2 . FB(No.250) 2mm 2mm_____Imm
3 . FREA(No.250) 4 . FBA(No.250) — —

5 . A~B(No.250) 6 . ~B3(No.250)

Bk 3 HEREE
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NAS-1

B A R
D~@FRERTT #54F
A4k 77094k

Elamant 1
4] 5625
ﬁlﬁ*ﬁ-ﬁﬁ P 0.012

5 0.068
Elemant H 3 4 5 gV 0003
Na,0 0018 - - 0150 0100 0674 Mn 0080
Mo 0269 0162 0087 0484 2000 015 Fe 8016
Al 1666 3275 0536 2051 0083 14761 Co 0.052
510, 0572 1321 0610 5088 31466 55315 NI s
P,0, - 0014 - 0030 0043 1019 Gy 0.040
5 = = 0004 - = 0178 7Zn 0.038
K0 . 0027 - 0018 0018 2047 py z
CaO - oo - 0263 0878 1816 g, 1
Tio, - 0132 - 0214 02438 - g
Or,0, 0223 0217 0054 0038 0048 Pb .
MnO - 0011 0049 0004 0187 0185 .o ST
FaO 89,630 BGOIB  HAO04 84004  G6.8SZ 11752 B %
A0 ong - - - 0145 0192
Va0 0251 0286 0082 0248 - 0011 L T, S
s BaRa o Aad  BAATE  B4740. 10LARA ARDAD. Toto! 83453

BRR 5 GREEA OWEMSES - EPMATIESR (NAS-1)
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NAS-2
WPEE

D)~ M7 25
gl G R AE
VRN ]

20 pum

18 Ak

iE It 73 i il

I@mn

RET

Elemant 7 8 ] 10 "
Na, O 0018 0021 - - 0440
MeQO = = = 0.959 0.372
AlyOy 0016 0026 0035 3734 1177
S50, 100.719 100.695 100,910 0.132 70335
P30y = 0.004 0.009 = 0.783
s = 0004 0QO0Z - e
K0 0.017 = 0.016 0.032 4015
CaO 0029 0006 0005 " 3.713
TiO, - - + = +
Cr,04 0.018 =2 0011 0047 0021
MnO - 0008 0058 0163 0074
FaO 0.398 0.297 0428 85372 9.510
Aﬂzon 0.003 5 — — —]
V,0, - 0010 - 0007 0023
. Total 101.216 101071 101475 90446 100463

B hfw 6

R Py DERMMIRARAL - EPMAZRIZERER (NAS-2)
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NAS-3
mi e = A

(D L 4 2048 R
T RERORR L) 284
head A bE £ AL S
EFBEER 77071}
@@ERYE K

LT U BT SO T T T

1000 ym

<51 B
Kb

iE i iE

Elameant 12 13 14 15 16 17
Na,0 - - - 0032 - 3.437
MgQ 0.076 =i = 1404 1284 0009
Aly0y 24567 11612 0382 0100 0267 22153
510, 0382 0665 0618 31120 33108 47316

0y A 0011 0014 0026 0022 0462
s 0.016 - 0006 0013 0004 0027

0 0022 0003 0004 - 0005 6550
Ca0 - - - 0081 0085  7.397
T, 2370 3495 0279 - 0015 0242
Cry05 0184 0141 0038 0017 0013 =
MnO - 0014 0018 0020 0059 0012
FeO 0177 79977 94843 68931 62008 14498
As0y - 0008 0036 0008 0043 -

20y 0.197 0084 0018 0022 0007 =
Tatal 87891 95820 96.257 101792 87825 102103

BEhR 7wl RMBIAR - EPMATIERESR (NAS-3)
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