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7 (48 (LORLTE)), N8 - N (SX501). Nel0 (NDOedsL? 18), Mll (NDGelH?
Ak b6 R (FBEHEA)) ., Nal2 (VD 9e L4 ? ~v 1), N3 (VD 9eftt) DEf138THEL (( )
Wit h EIFRFoiEL) .

(3) % ik

FR A LA OB AR TR L TR L U L O IZ X o TIEEETT =
Poo HBEMEL AV E-TH, B, SORBRTHRLE,

(4) & ES

1 SEm
HEIFEBHFFIEENL, P4, MEBLTREERLISRL, FEMMEREEIIINT, M
Tz RN L B BRI = R 5,
(#A)
4% Oryza sativa L. BALRE (2F - &) 1328
RIELTWR B ThHE. RGABLEL, BoBSA (X, EMIZQBROBNFES.
4 %# Gramineae pft¥
HEFOCHRIEE LY, WMESLLTH. WEidhy, XmRB&EITHL,
YATH® Commelina RACHET 72744
FBLTHABETEL, —REWETHL. KEIZR [—] FHRO~FXB Y, WiEORE TET
Lo I A RRFLY B L,
A RAEATE L RARRSBETE v, BEIEIPANTHS,

2 HERFEOHE
44, 4 3F, v2rPENREEN . 1 2P —FE,
(5) & & »

S LER O d R OB ARG 5 S R LE R OWTHEE T2 280, A4, £ 4
B, vy HEAEE S N, BlES G HMKE Bl SR o ARE (RILK) Tho
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SEERMERS 5 4 AR (BLK) FER SRR, W{(2LDTEEIFFLLNL, Thb
5, EROEELERD HEER I b b SR, BEMICHKT SRR T AT RICARE R
ARG A LTl S OSSR M AR VA MES R A,

EEprd

E|MEFR (1985) BRBOER, BHEF A9,

EMEF (1968) (R0 L FIDMMEERE. SR XboRRR 2 SLK, BN S 0. 131-139,
MABEE (1991 $Rsiltn. ORERUOBIER 4 B4 E LA HIMBAALSH, p165-174.
RIAME (1992) EEGREOMWKE. NHEHT Y o—FWN3S5, o -4 T2k, p18-22
AE (1903) A - P T, BERBUMKFRE, BMERHSNE, KAFHRE, p.276- 283
HHER - (1992) LfUEROBRM. BHFHRET v —+ M35, Za-FAXAGL, p.2- 14

Wik £RI - DENFCHY 3 R{HEERERR

Fan ) Nl M2 N3 %d %5 X6 bz NS N8 M0 NIl K2 K3
ey B SXOWED sx01 wooersr  Npie
2 n De I8 4% mlAL 4R T
Terb =k .
Oryrasatival. 4% M i 9 7 2 4 1 o5 1w 2 8
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5 BHERETMNE (AMSHE)
AT R 225
(1) S o % Gt

S [ - 1ERNS, BRI A PSR 2 0B P A1612 A (46#39°357 477, HEEIM1%56277)
R B BIEA RN, 3 HBAER (SI01) A< Flitopk{d (1 (TAAA-81890). 4
BRE (SW02) Mk 6 P Lok (2 D TAAA-81891), 1 SHEEATLRIEOIER LD 6 H
F LAl (3 (IAAA-81892), GEI3RTH D,

(2) W 0 3 %
Al L b bR ATE L L REOFRIEDRI L 75 L0 ITHKR L.
(3) e TR

1. A2 - Erby by, f LEoRMYLTHREND B

2. RUARE, 7oLoh VULFR, EMLEE (AAATAcid Alkali Acid) 12X D NEBYZAMS AL,
RANOBLETIE 1 NOWEE (80°C) & Mv THOFMLES 5. To#. ERATHMECL2ET
FF B TAHVRBTR I NOAREF P U2 AKER (80C) M THERRLRT L. &
B, AAARBIBGT, TAH Y IREN L NRROBS, #TitAaALERT S, FOK. @il
ACYHIc %2 I CHRT L, REOBLETIE ] NORE (80C) v TEHMFHNE Lk,
HMATHHIZ LS ETHML, 0T TRAT 2. AMOBICE, KOSEREENT 2,

3. AEERRLE LA RE IS, HETTHEWD, 500T T304, 850T T2 My 2,

4. HfkEELIy -V FIATAAOBMETAML, M5 1 > TIBLRE (CO.)
5 -1

5. MMLATEERES G L LCREOAZIN KFRTEIT) L. ¥7 771 FEEN
-

6. F777 4 PENELmDA Y — FiZiEn, ThESA —ilidHRrd, MAGICEET L.

(4) @ & H &

WEERIE, 3MV Y ¥ FLIGESRF ~N— Ak LA2MC - AMSHA#iE (NEC Pelletron 9SDH
-2) EHT 5, WETIR, KEETEER (NIST) »oR$#SAA- 298 (HOxD) ZHHE
FH 5, CoBRRBE Sy Ty s FRBROIIE S K ERET L,

(5) & W # &

1. SEAEOHEBIZE, Libby®EEy (5,5684) £#4R4 4 (Stuiver and Polash 1977).

2. M4CEf (Libby Age: yrBP) 13, BEOIGN CREN—ETH > L HEL THEE .
19504 % S 4E (OyrBP) & LTEAFMRTH L, SOfIE, d"CLE-THESZARETS
B, UCHREMEIL, LHEAMBHALCIERITRAENL, 2, "CREROBE (1)
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5 BAlREEUNE

i, REOUCEAHEORBEEIC AL EEN68.2%THHZ L ETRT L.

3. YCH, REREOCEE ("C/C) FAIEL. BHRAHILOFNERLLMETES, FL
i, wIFRLEREDPSOTRETHEL (%) THERL, WECEERTHRISLVIEm
HERERVD, EGIZ L DIC/ICEME LBE kbl (AMS) iR 4.

1. pMC (percent Modern Carbon) 13, EMAMRERRCHT HHHREO CTREOWETHE.

5. BEBIEEN L, ERAMAORMOCIRE T TICHAN BT HE L BS LgbE, #BEo
SCEER LA EAMT L, AERIGESTLETHS, BEREFERR, "CHRRUIMET 28TH
BEOBERKETHY . | EBEL (10 =68.2%) &3\ 2 EiklE (20 =95.4%) THR
ENDMERETO Y FAZANSRAEE, T HEMEEALEWCEETHS. 2B, B
EMBEIFEEFOYILE, F-yOBMICLo THFELD, T4, FU Y 7 LOMEIL
Lo TOHYIRED 0, EROBAICH - THTOEEE -V 3 VERBET 2 L8PS 5.
IO Tl BAESGEAR ORI, IntCalMF — ¥ < — A (Reimer et al2001) % v+, OxCalv4.0
#IF70 7% 24 (Bronk Ramsey 1995 Bronk Ramsey 2001 Bronk Ramsey,van der Plicht
and Weninger 2001) #ff L7,

(6) W & & %

SCAEUIL, 3 BRARE S 7 FHEORESH, 200430yrBP, 4 HRERT 6 ok AN, 070
+30yrBP. 1 BiERARENE Y S L L g Aeidt, 240£40yrBP TH 5 . JFEBEEN Qo) &
63 EICRRNES RO BN A, RHORESHFEET<TEO0RMAETH) ., THEETHo 7, 1t
FLEE X THEPECHEIES ZEHRERLEALND,

sE7ik

Stuiver M.and Polash H.A. 1977 Discussion : Reporting of 14C data, Radiocarbon 19,355—363

Bronk Ramsey C.1995 Radiocarbon calibration and analysis of stratigraphy :the OxCal Program, Radiocarbon
37(2), 125—430

Bronk Ramsey C.2001 Development of the Radiocarbon Program OxCal, Radiocarbon 43(2A), 355- 363
Bronk Ramsey C.. van der Plicht J.and Weninger B.2001 *Wiggle Matching’ radiocarbon dates, Kadivearbon
43(2A), 381-389

Reimer, P.J.et al.2004 LntCal04 terrestrial radiocarbon age calibration, 0 -26cal kyr BP, Radiocarbon 48,
1029~ 1058
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6 BRBHVEH O B AR R

HERMEE BT
(1)iz © » 2

SEHE AR RFRELTEE] - ITRBORERENEIC L T, 0 Rk,
B MOV 12 e S 4L b Sk ISR ATRt S, OO IRRER . LL S, SRR
BLUBBESIHE LAY, fFIICIEE & h 2 EFRZBENR G RSNE RO ®R % a8
BZELL, & RBEEOER OV TRTWEL EH S0,

Bl S oM CE L, BN B0 2RISR O SE AR T A E A AN E LT,
FPT - IGRERE SRR QSR F G PFRNEL L 2 DT, SRR+ 5,

(2} & & H

FEERTR VISR T2RERNTH L, BT 2 & B ) N23IARREEEA . Nal0ds & TFNa20IL BS54
B (BEER0.8mass% £ LB ), No 1 B2 UN 19 JUAT I SR ASRAE L 7o e, Yo 2 (3E 3%
B (BEACRAY0.8mass %A OM) Th D, No2d - 25 - 2TIAIRIESE, NoOGIZ S HO—RT,
Nod 5 & Nl TIASHETRAR D S BT (BB VETHES 4 L) cafisni,

(3) SFEAF O gty

HERHORBIMIE, F¥IVELFA9 5 —2YBLEAYFFIL (WF, AYFFILEGS)
o THEMLAZ, 8 N24-27) I20TERM LIETHEDL S, RFQLEOMAR T 1~0.2¢
DAMERML 220 FRF . B, PIRRE. BLUVBEIZ2VTRENYFFIALTL ~2cadl)
DARE AR, GDAATEA 0.5~ 1 gN@FABLMEM LA FO (Nl8) 22V TRE S RT
BEGCA & BRI & W R ORM N L, SREAD MM LRRE 20 L, KEvTL MR,
DBV RERG AR L,

(4) @ & 4 &

ARSI TR S BIRICRDAR, T ) MR, YA TES PR A b i THHEL 2,
Wi & SRR T L, EOREE, PORE, BIUREORMEEETS ) A CTRE
LHF S RAEIR, BLUREEATFHEMET 28BHEY, 2Ly oy - SO—T w1207
+7 A% — (EPMA) THHIF LA, M LABEHI X 7 VAR S /2N 1, Nal0, Nol9, Ne20.
No23. B & UMNe24- 271220 T, EPMASRTH, 17— (fif2.5ml iz FL 7L a—
97.5mIDREEM) THEL. HMBEL.

LR AR RE S HF T 2 L0, #HENYFFILTAERHINEEL, 2 FAT N
D=0, TR TEEERSLE. AHL130°C 2B EES L%, TELTAY L, 412
A YN L GANRAE LR D TR E, fostBizowTit A /- IS TRBLBRF 7O X5
BRETURICRRRE L. B, THER. BRO7 o (REREL Mo TR LA, MERRATREREL, &
2-TISRYERE, SRUBERRA 77 X7 REF I (ICP~ AESE) THHTLA,
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(5) M & & M

5—1 $%2% - SR - SUERAH L S BH L 2RHORATER

Ne24 3 X N5 ST LR o 2 00 o F 0 VB —HIUER S TWT, FhFH
E0.2~0.4mass%., 0.2~0.3mass%DWEAD I LA TES, M2TOT 2 Oy F 7 FiBIZIAR
RSO B A, No24, N25, 5 X UN274 S8 L ARFHIIER ST, N2tz = ¥
A4 b (Mag). $kF ¥ VBt (XT). BLUBDPALAR (Fa), @Y A5 1+ (Wus)
BLUT T4y 4 bR TN LA 5 AL L2 fK (Ma)  Ne2512id # 7 A B 7 4 BIE (G1) .
Ne27I213Mn - Fe - SREIRE i3 2R gb (Me) A45RTE LR 23S AEREALRD (8
2%, B8R, @1), N26ilL—F 774 FHSICHIRER (G) A LAEENS%2D (B

Nol v 0Ly F o FRBIRFOZZISRIMCBREATOT, VDL IBIERSF AL
bo #illk (Reg.l) WEBIZIXTAH LAY ¥4+ (PCm) L LTHT, £0Ehhisii—-71

17254 b (aFe) LAY %Ak (FesC) EDIAHM (2L THEXND, WKERO.8mass
%k LEAAXKMTSHS (WILKFERHEHFIEANE 1953-HlM  1968). Ft Loz y
Misik, §F 5 R, FeO-MgO-Si0.R/IbEW (XF), BIURMETAMTHLAN 7 AH
ARG R LHEEMRBEL TV 77 Tl (Reg.2) MA (E12)1. Nl0, Nel9, 35X
TN20 b No | G IATEICH 5o NlODERF 5T ¥ L FILH. Fe- Al-OR (L& Ha:h—
F4 b (FeO: ALO:) (EVREEO LA EES B, HPASAT (Fa), BLUNa:0-K,
0-Ca0 - Al,0; = TiO: -~ FeO - SiO R0 # 7 AL LA (G ko T Eh TS (3,
BIE, BEK) . NWORGIZHEIAHEIAIZL ~ 3mBEOEEH 4ROSIEEHFEL, Pb-0
Fims L UZn - SERARARE (H4)! FRHELTVD,

Na2 35 X UNo 3 138K & SRMDRELERATH S, N 2OFFIEA N A F 1 MLEVHEEDSKT 5
SR IXT(1)=XT(3)}, 720y a—FZhy# 4 b XDTiGHEREO&GVEHET ¥ A MEH IXT
(4N, BEUHTALLZHR (G) »b%d (M2, IR, B8K). N3 ORHABMON2 &
TITEAR ORI L o THR S D, No 2 (2Bl % SRR TR OF, BRI M L 7o
@ shs ([@2), hETicfrbi /Nt SSoMRBTER CETIHL, /-5 1 POt
AVEAPAKELTELHE, LA EHTES (Eak-HE 1981), =27 TABICED D
RO AR & | LRI O M &3 RO 2—0. dmass B REOMEFE SN D, \o 2 FFRS
PRI AR LR TH S ([2), M23BIZERA L —F7F 4 M4l (L) 26 % 240K
A THS (H3).

5—2  BEEE - SR - SHARER S SR L AR O HER

Na270T. Feld95,65mass% T, £2 LTAZ A5 L5 A SN TS (8258 Nl
NolO, Nol9, Ne20, No23, 35 & UNo260T.Feli85~9Imass% T, A ¥ NICHATRELARNTH S

(2%, 83K), N274 5 120.650mass% @ Mn., Ne2035 X UNa2374 & 12 Z 212, 62mass %.
0.141lmass%DCuA M XN TS (B3 E)o N2TIEFH SN OMnOFLRIZA F L piZH/IlE R
#:Mn - Fe - SRS 5 % 2 FEBMAED IS, N208 L UNeZ3OCull 0w Tl h 2l e 1
B E2REFTACo, SENCAETACUIENT A LEESAS, M2BLUNMI L 0.5
mass% % FAZMnA i SN TWA (83 %), Rt 2 BN EASEA TV THA R OSNEAR
FEt 5, B ERAMaOHYRIZEET 28O RH T LTS b, UMM R, G

—123-



LI A F $ e bl Egopgiol b tE g

ISR A # VIZHEROMoY E4 S TWATME L IRET 5 2 L3 Ly,

No24—270FEEE, 15 L TN10, Nal9, Ne20. 35 X UN23O I T 1 & SULAIER 2 120. 006mass %
PLLoNi, 2838 LUE3 &0 bON2TE R HE. S, B X FBRRERCR0.009mass%
BLEOCodEHahTvd, B4 RBITEIRERTERY, S RWELEH LT 2 HO

(Nol8Sa iz CTIHEEIZME T A REOGTHHBETH S Z L6, Batd 6l B LR 0
Cu, Ni, 8 £ UCo& A &I120.002mass % A F Th Do §EBICER L 72148120, 005mass % LA EOCu,
Ni, BLUFCodFHEENFAFRERTHL LI HELIMRT D & (R 2001 1 2009), RS
BH2 LI EA2Cu, Ni. X FCo- A lMIREN S EE S oI ZbBTZE L v,

5—3 FPOOAEHER

Nol8 ({H#Ne277) (3511E408. bem, FIEMZ.6eedTILTH S (H Hai-a.)". WETIEPIENH <.
SO SN A LT b, SUEICER T 28k ol L2pUFE (Nel8Sa) Wb, 8kF 5 MR{kan.
Fe-Mg-Si-OR{baM, X URMMB TAAC L 24 5 AE L2 M, SN SR L 22500
(Nol8Sa.) i, T3 ¥4 b (Mag) &@bhsRMLREEET (10) LHE (Quz) #*4 7 AL
L7sfi (GD) R B hf@ic Lo TSR, oA LI HcBMLRirEkd2 (B56).

Nal8Sa. M T. Fel232.89mass%, Tili4.50mass%. Nol8Sa.®dT.Felib. 73mass%. Si. Alid%
A28, Tmass %, 11.9mass% T, B ST 2B IE L ARERE L EHETE (B4
#). FRRIRRBHRRE L CBETAANERTH D,

5—4 (ARHORFEER

VB OEMEEBLERT L, AREZOIELALYY I AL, FEAERTS (H6ar as).
LEHEFI LY, DTD TR IPRPREDRESEDH LD, No 8 ORED S LA RFHE
FOLEEAH T AL, WL EZALERAALK (H6b), BITHICHFFAELTva, Hbo
bt (Reg.l) MEOEPMALL L2 REE M@ (BED) Ths, M2FiftA » ¥4 P27
HEOKEILIC & » TR S L REHEFRE S L, 37 oz smf#Eas o, B
FR0.2-0.dmass% O, LHEEINL, bl (Reg.2) PIHB L UK (Reg.3) WICIZ TR
FHAM LML, He—-SRIEEH (HeSkitEshs) MRBIATYLS (H6d dan e ed)o

No O A dt LR (H7ac ) ELCHERELEEML, BRL T, N8 M~
2 DHBITRATG I BEYRAL TwA (M T7b)e #7 AELASIRIZIRE 22 825 2R ik
B O(MBOPLEH) LHHRELET SA1-Mg-Mo-OR(LEBHHLL TS (BT c2)o

BERPLHEOAL LI, N8 BEUNI IXEIZSI, AL, Fe. BLUKTERITE T4, T
HATE L2 LR R 2 TS & L. PROFSIRET HIFRA L L, MEBRSHEL & (8
1 LLEHRTH S,

5—5 HEOATER

BBO LB, Nod Bk E BT BN TH S, Mmisd R EE L. MER--E. FSltRL
HHEREERL T2, WILL R 7 AELARE (E2A LA IR (Quz) 7
W Zaks L. RATECETF F YERES (XT:F¥ /=535 £ MOEWAR). &hALAR, #
FAELAWEEA LS (H8, $8R) . NITE L UN22H BT, NolTidNed & (31ZE LERH
WA LD (12, $8F . N22OMED SN LrslE (N22Sa) w7 H44 b, SPALAR.
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VI BEHETT

B & OB TR L7 A 7 AL Lo#iB (eSS oG RFRAT S L5 I0%D) 2k
T P A S LA RE (N22Sa,) RTEEFF AMLLAMERI L > TRRENS (H13, B8 E).

NedSar, Nal7San 3 X UNe22Sa;- Su.OT, Feld17~38mass%. Sild15~23mass%, AL26 ~10
mass¥ T, (HEFMOLESSE 2 5 (BO6K) . B 7RI REFEDP SR E N-ibshoL?
ML BT AL, FRL4 REOT. Feld EREKICHA~30% ~66%., TiUd3~T4%MBLTWIR
. Sitd3 ~4.4f%, ALIX6.5~10. M52 L Ty b, ek LR H I EAER £ Ao anrmm L 2
., BHELAERE AL Z EATEL,

Ne5. No6. 35X UNIl- 13038 E 2T 2 00EC, BV TR L Th B RHEPAITIZ
WEERCRE & - 2SR IR | caERRREM I A SRR BME L - S S ha. Ned
B SHH L2 NASa, B (Reg. 1) PRI, #2272 54 P iR EnL8kF ¥ VML
W, FHALAR, BLUF 7 AELAEHEIC L > THEENL (B8, HER). N6 L TNI2Z
N4 FRR (Reg.1) PISROMERCEE - (Me) A5h0b - Z-##R, Nolld & UNl3I2 IR T
EEHTHMAE (077224 FLBbID) FRLLCHESA51E (B8 10, B6E).

FiE 5 AFOT. Feld35~55mass%, Tiid2.6~5 Tmass%, Sitdll~15mass%. AlIZ3.1~1.2
mass%Thd (B6&), BTRLLETH L, BHREMTRDRA WM T TR TFBLAE
FrlBTsn BN EES RS,

No7 IEBBOEALAMAERET LN T AMMLASKETHS (H9ara). Ml LARNEIZIRWAL
EIAHIERAALIS (F9b). 77 DHEKEIHR (Reg.1) AERIZNe6 Filt (Reg. 1) TR LIRIT
POk E LS (D 9c, #H8HE), MR (Rep.2) MIfARMRICTINBLURESL (PD
ARALZAREDS %5 (% e H8F), HERISLMWHDL LI, YT OLEHELNE
LIFIZALTHD,

Nold—16. 35 & ONe21 4 No 7 KR, RE S 2 IdEbaie L BEA AL LR TH 5, Wil
FHETROADEIALERAALNL, N21% R ¢ 4REHIERT ¥ VALY, SPAB AL, BRUTY
PR TASREL 22 F AL LRSS 25 (E11-13, $8 R NelbLBLUDItdvy 4y 1

b (11, $8%), NlbiCEE (Me) SHHLTVAE, Ka2lid 7 A% 4 b (Wus). Fe-Al-0
FAbad Ha: s —2+ 4 b (FeO- ALO:) b 2hal, B3 FBMBTHFHE LAY S AL
LAfic ko Ttk 2 ha (F13, #B8H).

Nold, Kel5D - (@, 5 & UNal6Sa, - Sa:D T, Feld30~51mass%. Tiixl.47~4.89mass%. Siid
9.77~17.2mass%. Ali22,20~5.35mass%TH5 (H6:4). 4 F%L& b BEFAE IR %I
AT, Fedik@ L, Ti, Si. BLUAIZEELTVS, Bk LINRANIRE L i, SR
WMTIS6ShAEHEALZ ENTESL, 21D TiEHEIL0.170mass% L EL R TH 5, T.Fe
450, 80mass%. Si. AlBZHFNLL 6mass%. 3.69massBTHAEZ L& 5T AL L, W HIRIWE
RS ESEL ., ERLARRLEESND,

(6) ¥ #®

6—1 #HESIRERICEDSKHAERENAE

T B O BEBE S S o TR (R 44 HEE 2000) Gt - 1B 1997)%,
wholEdv SR LThH, SERO I BEETENL T AEIMIEShA I LERETS
%o WRWEE LCR—OREEESEE SR L LT, Mg FECRGEEAOE L, REIZE
SNLMOMRIRITEDE AU 5, LV RALEROBE, BRAN, L ORI EE I
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6 PEMAETHOSRELLHMRETER

THHHT LLEND L, o T, ERENFMHMELR, L0 DIHEH L ARROMMIMHR 2
BT S LR EE TR, ERETEBELCEROSERSRERL I L LYy Willko
Wb o3, dr#En CTRT 2 BEORLALETH L,

#M (Cu)y =» 0 (ND), BLFIsv b (Co) OTEFUEHKEL D LTI VEBTH D20,
SRR AT RIE, FORBLALYENIICEYE2LERESRS, 5 -2 THh<AtEh, @
ERFHIAT BCu - Ni - Com iy DHBRE V2 LOBELOBREIZ L v, 2T, G&RNATT
bhTwhdofzb b e, TOMAMREIZARELOWMMIKDL S, BEERHOMBILCENT 2
EEEhD,

52 43 LU 3 ROSHEED 50, 005mass %L EONi F 2 3Cok EH T 5, 8. M. 803
FER. B L URBEEIEED (mass%Co) / (mass%Ni) (A TECo® £ 58#) & (mass
%Cu) / (mass%Ni) (KETRCu"Li2#), (mass%BNi) / (mass%Co) CRETIZNI™ LK)
& (mass%Cu) / (mass%Co) (BB THCu* Eid#) ZThEFhROLE, B2, BIK &
IURTEDOEMO LB L 4d, thooffitvoy P LALOFRUTHL, EITIRFEEAMT
Wik F ¥ R A R S R o IR S B, B NI T Y S AL Rk
WEREEANRIT LR R QA (O), 7 7 VUi 2 S o ek, I, SUAIZSEANRTE
LA-HHEEA (@), dhtskds L Utih & (il (&), B L USRIk £ (%) T
L7, B4, AP EHTORRE IR 88E (RT1) 320K (R2), AT
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