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47 HIRORHAFAITER
e (wt %)
T & R @l ot ¥ RiRgkE N
Ag 0.00n 0.000~0.0n On Nd <0.00n <0.00n <0.00n
Al 0.0n~0.n 0.0n~0.n Oa Nb <0.0n <0.0n <0.0n
As <0.0n <0.0n 000~0n | Ni O.n 0.n On
Au <0.00n <0.00n <0.00n |Os <0.000 <0.00n <0.00n
B <0.00n <0.00n <0.00n |P <0.00 % <0.0n
Ba <0.0n <0.0n <0.0n Pb <0.00n <0.00n >n
Be <0.00n <C0.00n <0.00n |Pd <0000 <C0.00n <0.00n
Bi <0.00n <C0.00n 0.0n~0n |Pr <0n <0n <0
Ca 0.0n <0.00n 0.00n~0.0n | Pt <0.000 <0.00n <0.00n
Cd <0.00n <0.00n <0.00n  |Re <0.00n <0.00n x
Ce <0.0n <0.0n <0.0n Rb <0.00n <0.00n <0.00n
Co 0.0n 00n~0n | 0.002~00n |Ru <0.00n * <0.00n
Ter <0.00n <0.00n <0000 |Sb <0.00n <0.00n 0.00n~0.0n
Cu 0.a 0.0 >n Se <0.00n <0.00n <0.00n
Dy <0.00n <0.00n <0.00n |Se <n <n <n
Er <0.00n <0.00n <0000 |Si O.n~n 0.0n n
Eu <0.00n <0.00n <0000 |Sm <0.0n <0.0n <0.0n
Fe >n >n O.n~n Sn x <0.00n >n
Ga * x <0.00n |Sr <0.a <0n <0n
Gd <0.00n <0.00n <000n |Ta <0.00n <20.00n <0.00n
Ge <0.00n <0.00n <0000 |Tb <0.00n <0.00n <0.00n
Hi <0.00n <Z0.00n <000n | Te <0.0n <0.0n <0.0n
Hy <0.00n <0.00n <0000 |Th <0.000 <0.00n <0.00n
Ho <0.0n <0.0n <0.00 Ti 0.00n~0.0n <0.00n 0.00n~0.0n
In <0.00n <0.00n <000n | TI <0.00n <0.00n <0.000
Ir <0.00n <0.00n <000n |Tm <20.00n <0.00n <0.00n
La <0.00n < 0.00n <000n |U <0 <0.n <0.n
Li <0.0n <0.0n <0.0n v <0.00n <0.00n x
Lu <0.00n <0.00n <0000 |W <0a <0.n <0
Mg 0.0n 0.00n | 0.00n~0.0n |Y <000 <0002 <0.00n
Ma 0.0~n 0.0n 0.0n Yb <0.00n <0.000 <0.00n
Mo X x <0000 |Zn <0.0n <0.0n 0.00~0.n
Na <0.0n <0.0n x ir <0.00n <0.008 <0.00n
0.0n=001~009
i) *UHEDLONEFETHSS LERT,




Fa8E RASASTENRREHE

.£.5 1 o

T * HEr (wt%) i * B (w1%)
AR i 0.00n Nb =%7 <0.00n
Al FIzh 0.0n~0.n Nd AL <0.0n
As 1+ 4 <0.0n Ni e 0a
Au & <0.000 0s FAIDA <0.000
B B <0.00n P U <0.0n
Ba IAUR-F A <0.0n Pb $ <0.00n
Be BVDLFN <0.000 Pd T I N <0.00n
Bi YATR <0.00n Pr TIEF VYA <0
Ca ARV T A 0.0n Pt B& <0.00n
Cd AFIvA <0.00n Re =k <0.00n
Ce Y oA <0.0n Rh =R P <0.00n
Ceo sk 0.0n Ru AT =L <0.00n
cr PACFN <0.00n Sb FrFEY <0.000
Cu ] On Sc A YL <0.00n
DYy YATTY L <0:008 Se €Ly <n
ET INETA <0.00n Si rA% On~n
Eu 2—u¥Hh <0.00n Sm FIY T A <0.0n
Fe 3 >n Sn AX %
Ga L x sr | AbprFva <0
Gd LA PN <0.00n Ta FrEN <0.00n
Ge e <0.00n Th FAED L <0.00n
Hi NTEA <0.00n Te F <0.0n
HE A <0.000 Th PUE-23 <0.00n
Ho Ll <0.0n Ti Fr ¥ 0.00n~0.0n
In R F <0.00n T1 EAL- 2 <0.00n
Ir R <0.00n Tm YU T A <0.00n
La Fyyy <0.00n u L& 22 <0n
Li DES-# <0.0n v HFEFaL <0.00n
Lu NFF L <0.00n w FYYATY <0n
Mg TIRUIA 0.0n g EER L2 < 0.00n
Mn 2YHY 0.0~n Yb A9 FRESL <0.00n
Mo EYTT x Zn W <0.00
Na Fhruva <0.0n Zr oz <0.00n

#H) <REROLSMEAETEE LR,
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oX RAFASVTERRRESE

HHE HBR#&E

T * B (wt %) I * B (Wt %)
Ag " 0.00n~0.0n Nb =F7 <0.00n
Al ThI=ZTA 0.0n~0.n Nd AF VLA <0.0n
As e¥ <0.0n Ni =y On
Au & <0.00n Os FAI04 <0.00n
B ¥ <0.00e P U x
Ba 28 L <0.0n Pb i <0.00n
Be AU S <0.00n Pd NFTHh <0.00n
Bi EAwA <0.00n Pr FIeAIIA <0n
Ca AN gh <0.00n Pt HE <0.00n
Cd AFIvAL <0.00n Re L= <0.00n
Ce Y G A <000 Rh = F <0.00n
Co a8 b 0.00~0.n Ru nMF=Bh %
cr EA-FN <0.00n Sb TYFEY <0.00n
Cu ] On S¢ ANLTOh < 0.00n
Dy FATRLIA <0.00n Se Ly <n
Er LNED A <0.00n Si A% 0.0n
Eu a—oEva <0.000 Sm YT A <0.0n
Fe #* >n Sn AL <0.000
Ga AT h x Sr AtarFos <0.n
Gd EAV Y <0.00n Ta SN <{0.000
Ge Y=z h <0.00n Th FWETL <0.00n
Hf NTZh <0.00n Te FAN <0.0n
HE E3 <0.00n Th LA <0.00n
Ho BN <0.0n Ti FH¥ <0.00n
In Ardoh <0.00n Tl ER LY <0.00n
Ir AV¥on <0.00n Tm PR LY <0.00n
La FYEY <0.00n u 3y <0a
Li VFILH <0.0n v EAR -2 <0.00n
Lu NeFF izl <0.00n w FYTAT <0a
ME RARYIL 0.00n Y ER R VAP Y <0.00n
Mn L rd 0. Yb A9 FNMETL <0.00n
Mo EYTF¥ * Zn T <0.0n
Na TR <0.0n Lr draza <0.00n

i) *xRHEOLOAETETHLILERT.

07—




W50k RAMRMTEHERELE

E#4% i

i * AL (W %) T E BE (W t %)
A% " on Nb =g’ <0.00n
Al FhI=oh On Nd FAVIA <0.0n
As 554 0.0n~0a Ni =yrn 0n
Au & <0.00n 0s FAITS <0.00n
B HHE <0.00a A D4 <0.0n
Ba RULFN <0.0n Pb i >n
Be VA2 <0.00n Pd ne Yo h <0.00n
Bi EATA 0.0n~0.n Pr FA-S - - P <0a
Ca AT h 0.00n~0.0n Pt [5E3 <0.00n
Ccd AFEIVA <0.00n Re =24 x
Ce LY <0.0n Rh a¥n <0.00n
Cco asn b 0.00n~0.0n Ru RF=d <0.00n
Ccr zoh <0.00n Sb TyfEy 0.000~0.0n
cu W >n Sc AhrVua <0.00n
DYy YRFAY L <0.00n Se L <n
Er ES AL PN <0.00n Si ro4E n
Eu a—ut¥yL <0.00n Sm FTUIA <0.0n
Fe % O.n~n Sn AKX >n
Ga HY L <0.00n Sr AT FTA <0n
Gd HEYh <0.00n Ta FrEN <0.00n
Ge L T =t N <0.00n Th F YA <0.000
Hf NT=h <0.00n Te FRR <000
HE 7@ <0.00n Th LR <0.00n
Ho FhFT L <0.0n Ti FH ¥ 0.00n~0.0n
In {4 v¥Fan <0.00n | ERL-F N <0.000
Ir ER A2 <0.00n Tm YYTL <0.00n
La FrEY <0.00n u L& 24 <0n
Li PEa-EY <0.0n v Eab a2 X
Lu NFFUL <0.00n w FYTAFY <0n
Mg THRYIL 0.000~0.0n Y EEA AP <0.00n
Mn RAH 0.0n Yb Ay FHETL <0.00n
Mo ENTFY <0.00n Zn S 0.0n~0.n
Na FrUGA * Zr Fhazgh <0.00n

) #RUFOLOMRTECHILERT.
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L7

ARG (A)iE. 62%MnEEUF e ThL. LiL, SOMIEEEPIZFET HO0,
HBLALREHET 02T ThH L. CalBhoRtEwThsodr, RECHELLLE
HEORBIHFETIRITHIOPEFHTH S,

PR (B) 12, ERAPHREM(A) LEMLTYEAL Zn, Ni, Cramittsn
TwhbENRED.

WIBUMD A EUF e ThAA, E5HI202%Ti. Ca, KIFETH, LAL.MD,
Ti, Ca, KR@hoiEwiortEnkoriFilThds,

BRGEEQDERTHRF e THH. M0, CuPpEhFROIUNTEATVWIETTHE:. TD
REOSHEFN, REEONL TR ERERBTHEZ Lh b, THITHIHIH S
GholbokEbhb.

PECu-Sn-PbRAEETHL, THWELTFe, AZ, As. Ca. Al. Mn#%
4B, [ CPAHRREAESHIUETRTRAI Lithbh ol THIREEILHE LTHED
EHFELTVw 0L Ebihd.

#e1d ERSITEHR (wt %)

T %

Fe |Mn|Cu|Zn|Sa|Po| Ti|Ni|[Cr|As|Ag|Ca|Al| K|S
w®oH
FREGE(A)M-0004/91 | 62 —-| - -| - -| -| - =| 28] =| - -
TiRBM(B)M-0005/88 | 69 —| 07 -| -| -|o.08/00sf -| -| 37 -] -| -
. 69 |26 - =1 =] -| o2 - - -] - #2| -] 07 -
IR 99 | o3| 03 -| =| -] =| -| -| =\ -| =| | - -
il 23| 01|76 -1143| 22| -| -| -| 10| 02| B2} -| ~| -
il* 25| -|81 -| 70| 38| - -] -| 01| -|o03 ~-{ 20
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WL x 0.7 mOAMPIT, MAIZL, BEMIFARBTRR SAA BILFEL <, A RBURE
DU L B S R25en0 T KB OF BRI 23R EiFb s, RiRAE {, EEREEN92
mb Y, VYFROBMIDHIREBATY S, KBFRLEIL - TEATY B4, HlA L R
LThY, BREEIAFIBEE LTV AL EAGKL, BELLARTOPRRAEILI6mT
bd, BELLBEABETH oL BDIE,

HEHTAE S LS, ASREILEOEFIC MM ROOREV,
WA WT

EROMENED S b, BES L CHED 4 BEQKABBEOEROES L UHRE RIS 2RI,
FA00 1 HEOLRBEORMMIEBHBRIIRLAL B THE, HBOLH I NLORICITRY

52k AXEOETELHAM (o)

W & WP axs
1-1¢ 7-54" 7-142 8-15¢ L34 By 8.D.
ERE
U1l $.3 8.6 8.81 8.51 0.40
u12 6.9 7.0 7.1 7.44 7.10 0.47
uc 8.1 8.17 7.55 0.42
UPl 7.1 7.6 7.4 7.59 6.90 0.38
Up2 7.1 7.2 7.4 7.2 7.10 6.46 0.40
oMl 10.5 10.4 10.5 10.6 10.68 10.28 0.47
M2 10.1 9.7 9.3 10.4 9.86 9.12 0.80
LIl 5.44 5.27 0.36
LI12 6.19 5.72 0.37
LC 7.0 6.9 7.24 6.73 0.45
LP1 7.7 7.3 7.38 6.91 0.37
LP2 7.2 7.4% 6.94 0.45
LMl 11.6 11.4 11.82 11.61 0.45
LM2 10.7 11.35 10.80 0.63
wEE
UIl 6.9 7.56 7.29 0.34
uI2 6.9 6.2 6.87 6.69 0.42
uc 8.0 8.68 7.96 0.49
vrl 9.4 9.6 9.3 9.74 9:27 0.49
vr2 9.5 9.1 9.1 9.8 9.52 9.00 0.58
UMl 11.4 11.8 10.9 12.1 12.06 11.78 0.51
2z 11.7 11.3 11.0 12.1 11.84 11.45 0.62
LI1 6.02 5.93 0.36
LI12 6.47 6.20 0.37
LC 8.13 7.44 0.51
LP1 8.0 B.1 8.35 7.79% 0.48
1P2 8.1 8.76 8.33 0,48
LM 11.3 10.8 11.33 11.23 0.43
M2 10.2 10.73 10.47 0.51

1) Matsomura, ENRJ<. 2) Matsumura, 1989.
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#53% IEOERRAE (w)

HELE _HEE
WET-T EEY [T WE7-7 B e

¥  ¥#H 8., ¥4 ¥#H s,
Uil 6.3 6.89 6.72 0.29 3.9 5.12 4.94 0.20
Uiz 5.7 5.64 5.50 0.20 4.1 5.07 4,80 0.18
Ue 7.4 6,71 6.52 0.65 5.9 5.76 5.54 0.42
Uml 8.2 7.51 7.2¢ 0.32 9.6 8.95 8.84 0.34
Um2 9.54 9.3¢  0.56 10.40 10.18 0.45
Lil 4.36 4.19 0.26 = 3.83 3.75  0.17
Li2 5.5 4.94 4.87 0.31 4.6 4.27 4.12 0.18
Le 6.2 6.00 5.87 0.33 5.8 5.42 5.27 0.33
Lml 8.76 8.63 0.47 7.53 7.10 0.41
Lm2 11.6 10.87 10.97 0.47 9.5 9.44 9.32 0.37

+ Matsumura (1991). B&aBE&REH.

(FUigh, 1991) KX BHBAADVDY S ERRKEANDOTYM L EROMIADTIHE - BREREEN
FLTHD, BHOTHMLAHEARRL, & LTLORLEH » SR, DOUGRE, 32 URNE
SREHTHELLERTH L. AARORER@EIBRINTL2b0TH)., AHoZhEBARE
BROENTHD. &b, WEMIIER (1949) ORBLAFBEELEYN o TiT22 b0 TH D,

BHIC LU, whY BERRIEAOAANBREIS, MLAOTRIZEREL CHIMIK S wITh
Doad, Rl AN BLUHB2AEEON 1 KEEICHT A HHEEL R EwLE v, £,
AWcBWTIE, BHNLREZOZERAREAETS 2, HHMEEEORTAANICE} B2
EHECILVEVS,

WERMNEAFORSEL AL L, TERUSEHEOMEDIE, TTHXATHLIREL,
HENFHIE, T RUTEOARFEERTHETRIEIEVOT, F0oREELMIALEOTY
G (EH. 1988) EHBET DL, BHRCHRELD SKE Vv, LitdfoT. MAREH EOSENIZ
MIALDOREC, HEXRDIERBEAOTNICEVBEEZ LTS, LEBRTAZENTE
Ba

BERTRE R A THA RSO S B L BEAE LURIAL OBV ROy T - XOFE (F1 X
BREL v = A 7HRE) EROCHMBEWABIIR LA, LHLERSND T RI4FEARIIHEF~T

WEAR EFEAECED (ERRHEAS LU
THh5ONO—-ZEM

Y4 TER _raA TEEE
L33 Hx WE X

kA&
ME 1= 1 0.035 0.663 - 0.563 0.985
7-5 0.102 0.373 0.233 0.586
7-14 0.787 0.004 0.403 0.873
8-1 0.107 1.655 0.135 0.380

EN:

#ME 1-7 0.002 0.253 6.981 5.780
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T A LB BWTHREACES, TE T SEMTOLETIE O SAARTIN, ¥ = THEE
EBOTHEMIEVEVIERESZoTVE, AMOBFIRXY A TEY bFAAZERRT<ETH
BT, MRS TOBEIEIALD DHHAOBERBEAE R E b o Tz v LR
ORI EFSND.

ERBLUWE

SR, LS X MUREB TS BOFRERRARVRR SN, MIRHEAL D2 ) REDE
BOHHE ot A4, CORRICKBESNLERLAC LN, K(BOLALLIITkoTWA (B
W - Ak, 1989% F).

AMIEE DFL BROABFOBRICE VTR, HRERCAFOREAPFELROATHEY, K
B LHOEREOBEN, £& ELFBMTEOMRE TRATW I L), KM ZHERMC LS
THLEMENTEoDHH (I, 1988 ; HM, 1989 ; BHHIA, 1990 ; b, 19932k k).

L#L, PSEORED LS5 EHOBKIIEVTH, REAFOREM—BEATHY, Lyl
RREENTVARHEOKREARRTAT, ShhP el TOBRHFSEEA T
WARLHESRTWS ($hA. 1963 ; #BE. 1992 ; & &),

LA R THELAARE, ROREREIED TRHFTH- 225 FVfAOEFIZDW
TR L HFEERHNT 5 LM TEL. ShOORRE, HERIHATHE SO T & FRRE
HEDLOTIE L, BEMRS - BINFORNTHLHTEARETCREREIALLOTHY, TOX
THHETRRLOHTORELRREWI ZLATED.

WM AR OAART] 4 PIAFT STy x4 FTHBICEWT, 271 AOLEFISH 4 JER S
T, BHOMSIATS X b EHREADERISECEMER LA ik, Kkl OIRER RPN
AREORBE, HHEOLDYIERABREAOBEIR RATH I LEEKLTVOEER
TL0THA I, HRCICKES 5 OREEORENEEFEARIC SR RATWZ LR, TT
G o TV A (UC, 1990 ; #A, 1993b; 2 &) #, ZOEENLOBMICEE-> T
L MBI, ThETRRRE - T, ZLVENS LS EOWEREO L, TOKKET,
EMACEIZ BT L IERRPIIC RS GHGR) OREFFELTVLILERT. RAOA
FHWUERE LTEAT<sboiwis),

<EBHAM>
JGGReR - MEUEL - MRCRIRE 19894 I‘ﬁ‘ - SURBEL E AR (0KRE) BOAKERANEE  IEREFRESADD
64

WA 19494 mﬂﬂﬂi:aw( ABEHRiEs1

HMERE 19835 MMER, AN, BFNORERRAT rn#&ncum;.m (AR 18-33
MEAKN 1993 BARME fEAR 63-77
MERE 19936 FAA [HRBROAR II L‘ll!l)

RS 19924 WRREREHERENLOKRERTAN AMFRELI0-4

EN OB 19894 MEEEEA LA AHTLIE - PEATAOKE ASPRE 158

EHME 1989F MXAKAMOBTHNEORMER (X)) AMEWE 97-4

BHEX 1991F MXABLUEEABHAAMOKE S CouvT (B%)  WIRPRWEFRAS DN 178
BHEEE BT MOBRroALEEAOMRE (EX  ActhropolSciVol102

iR - kB 19899 WEA-BR  REX{EoRR T] (ELM) 23-51

A M 1983 [HEAOR] HAES

e & 1990  [BRAOHEE] HAEE
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