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ARGEETHEET 5 6 MOERME ) RO LIXORRLE, 25 ERAMEULL TS,
HEEmAEY,



PIF BN
WIE =M LOFHEED 1 C PoiF

R BWE

FAHR=FHLOBERI K20, TORRMRENS LD 77 A7 AR
CP&I K& D ERMT 2T 272

1, | CPaIf

BFHOIme % £ 0, AR L R k=21 2088 CARL, 10nOERRL THELL,
PMELATRRUTOL B THD,
Ag, Al, As, Au, Ba, Ca, Co, Cr, Cu Fe, K, Li
Mg, Mo, Mn, Na, Ni, Pb, Sb, Sn, Sr, Ti, Zn, Zr
HMERTRE DRI, ANBEETHBICERL o EREVEBLAL,

2, AEEE

FERHERRETERAL L BE SR ETEANRT- 6 My O R 9 L skl
RTHE,

HFRREREERT,
2R E
BENa & # Wt e
FBOO04 EEHER ERANEE L o AN
FB0O0S T SO SHAUNE L AR
FBOOG W OX M ZEMNNEL S A
FB0O7 B x & SHMNE L A
FBOOS MILEER ZRAVNR LB H A h
FBoOY WYL EIR 9 SRR LB AN
FBO10 AT 8 3 EERANELSH A
FBO14 SR S 1 Z|AME 2 8H AN
FBO15 T ANER 2 Z|ENEG 2 B0 A 85
FBO16 AN B SEISE R RS AR

BB ik 2 s 0@AEL TED, B L > TTEHRIMIBRLLH, TETRN
DEBR TRV, $5ic FBILS BB cOBAtiE LAY kipok,
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3. SRR

SRR CRT, RPOEFE TR THR %0, Tracold FOBRMB LS s L
fIb#®, 2, N.D.REHShZLLZLERT,

&1 SRR 1)
FBOO4 FBOS FBOG FBOO7 FB§ FBWI FBOIOB FBOM4 FBOIS  FROG

Ag 0.07 0.0 0.1 0.08 0.04 009 008 007 0.08 0.09
Al 015 007 014 029 4001 011 0.7 033 0.7z 0.08
As 0.10 0.93 0.65 0.66 0.2 0.65 0.43  0.32  0.23  0.46
Au ND. TRACE ND. ND. 001 0.01 0.01 0.02 0.02 0.01
Ba TRACE TRACE 0.09 0.003 0.002 0.04 ND. 0.0 N.D. ND.
0.09 0.06 0.09 0.08 0.09 032 0.4 007 024 0.03
Co 0.04 0.06 006 0.11 003 008 0.05 0.03 003 0.0
Cr ND. TRACE ND. 0.008 0.005 0.008 TRACE 0.005 0.15 TRACE
Cu 566 30.1 31.6 45.1 48.2 434 439 ;@5 162 912
Fe 0.5 0.25 0.28 0.0 014 015 029 051 0.66 0.02
K ND. ND. ND. TRACE 0.17 0.21 0.3 0.18 029 €20
Li ND. ND. ND. ND. TRACE TRACE TRACE TRACE TRACE TRACE
Mg 0.03 0.01 003 0.14 001 0.08 0.06 0.09 0.13 0.003
Mo ND. ND. ND. ND TRACE ND. ND. ND. ND. TRACE
Mn  0.001 0.005 0.00L 0.002 0.001 0.001 0.003 0.004 0,006 TRACE
Na 0.0 0.08 011 0.2 008 012 005 0.0 010 0.03
Ni 038 0.7 018 0.9 007 0.15 0.12 0.08 0.06 0.07
Ph 529 9.22 856 4.09 4,24 551 6.60 B85 6.4l 6.12
Sb 023 0.64 0.67 0.5 021 0.55 050 0.26 0.28 0.67
Sn 2.8 3.8 334 269 4.8 2.6 245 229 364 186
Sr 0006 .0003 0006 0.000 .0006 0.001 .0003 0004 0.001 TRACE
Ti 0.003 TRACE 0.002 0.003 0.003 ND. 0.002 0.003 0,004 0.003
Zn 020 0.06 00 074 0.07 033 0.05 0.06 0.05 0.3
Zr TRACE TRACE TRACE TRACE TRACE TRACE TRACE TRACE TRACE 0.005

BERHO L C2To B LI, ZhsORBRERENTHEOT, Tk L8RE
Db EDHESERRE STV, RIBERNTHEH, 8, BOITRO—FLEHLBE,
FBOL6 DAI##Ma90% 2B < &, HIB0% 2551 b DT HE%E PR { o> TH D, TOH%
DHDHBL,

FTERHI LR LTAR LS,

FBO04 2 [EBRTHO S % LBHTHE D b L OMR LiEV £ Bb i s, FBO0S, FBI0SII
LEMOEA TR THL L, FECERSDN L 0TS, W dips0HETHS
CELEAEDESE, LEOHRGELAYAL TR0 L Bbh 3, FBOOT~
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FB010 ix FBO0B 0 Sn DA EA315% L p v Z L RBRIHA (T 5%, Mr0ITRET

RixoTwa,

B2 FHEER (2

FBOM FBMOS FBOG FBOOT FBWS FBWY FBOIL FBO4 KBS FBOG

0.08 0.4 0.14
0.16 0,10 0.18
0.1  1.26  0.85
ND. TRACE ND.
TRACE TRACE 0.12
0.10 0.08 0.12
0.04 0.08  0.08
N.D. TRACE ND.
Cu 6.6 40.9 41,5
0.16 0.34 0.37
ND ND. ND.
ND. ND. ND
0.03  0.01  0.04
ND. ND. ND
0.001  0.007  0.001
Na o0.11 0.1 0.4
Ni 0.20 0,23 0.24
Pb 5.9 12.5 11.2
Sb 0.25 0.87  0.88
Sn 313 3.2 43.9
Sr 0007 0004 .0008
Ti 0.003 TRACE 0.003
Zn 011 0.08 0.3
Zr  TRACE TRACE TRACE

eepPPErEEZ

sEgTaw

010 006 0.1 010 011 013 0.08
0.37 096 0.14 0.22 050 116 0.03
0.83 03¢ 0.82 0.5 048 0.37 046
ND. 001 901 0.01 0.08 0.02 0.0
0.004 0.003 0.05 ND. 0.02 ND. ND.
0.0 013 0.40 0.05 0.1 039 0.03
0,14 0.04 0.10 0.06 0.5 0.05 0.01
0.01  0.007 0.01 TRACE 0.008 0.24 TRACE
56.9 70.3 546 57.0 491 26.1 904
0,13 020 0.19 038 0.7 .06 0.02
TRACE 0.25 0.26 017 0.27 047 0.10
ND. TRACE TRACE TRACE TRACE TRACE TRACE
0.18 0.01 .10 0.08 0.14 0.21 0.003
N.D. TRACE ND. ND. ND. ND. TRACE
0.003 0.001 0.001 0.004 0.006 0.01 TRACE
0.28 012 015 0.6 0.15 0.16 0.03
0.24 000 019 016 0.2 0.10 0.07
5.16 619 694 B 129 103 6.07
0.67 031 0.69 0.65 0.39 045 0.66
33.9 2.6 347 318 4.6 58.6 1.8
0.001 .0009  0.001 .0004 .0006 0.002 TRACE
0.004 0.004 ND. 0.003 0.005 0.006 0.003
0.93 030 042 0.06 0.09 0.0 0.13
TRACE TRACE TRACE TRACE TRACE TRACE 0.005

FB014ixCu, Pb®&EIZFBO0S,

FBO06 &ifivs 2%, Sndt#i10%HE K erizvs, FBOIS i ik 25

-BEATED, Cutllb% ML TLE>TVE, COLI K, —RRBLEL VAT
BLT, CudsHrfEsd L, HNICSnDEss Rl ERin 2 Mists 3. FBI6IE$
BATTLRVRET, H—OHUMTLHD, M e HEMARE D, SnddEdk C,

FHELRDEENTLLY,
4, BROFE

FHTEIHL KIS HIEL Too 2 B LLEREE & L TIIM—HHC & 0 SHT S Wi I0l, RO b
DERI -4 E @1 %3 2HHAT, %4 ESHHO b — 2 4-25100% £ e B k5K
LEbDTHS, R 2 2AMEDIEL100%8H L1 & 0 TH 32t FBOT, FB00Y, FBOLO

— 269 —
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Twd, b ETOLRBMTLARGIRES, bEbEER § (%@
FCERAR T o 2o b LE L 5RE, BEAEAELE -
FBOM e HROMEHTL 5, broImanatas | Y| B # %
BIH0I% LREORE S ST, R oMty | 0 |F-3[42]45.7)67.0
BHEESTROESEL > THRT AL, BFBUTHE | 0 | 2] 341 38) 4.3
FHCUMIE BT B LR B E, bEomERe | & [F-0|2.4/80 6.0
SHOMITR, HROEEHE ORPSELSh D, Aft |98.5]77.0|78.5[97.3
202, 220 FROM OUBSERADFDOLD g gomn : mERAOHTRGD
EHRTOB LR bbb S, T, AR = =
®4 20O & FB004, FBOO7, FBO0Y, FBO10 & % 7|2 g
ML ELEFUERARTHFSATOT,Ca: (W ool ala
Pb:Sn=70: 5 : 5 {{oHEsBLsRTwfD | % § : E
TREVES35? OIS E TORRKD' # AR
SHFEE b —BT 30 THD, + # 66.8 | 62,5 | 57.7 | 67.5 |
(MR < L rofomamsiL, = [%] @ | 52| 3] 48] 43
= TiEE L fuat, 727 FBOOS, FBOOG, FBOLS |7 ® | 27.3[ 311 36.5] 26.2
WAL THa b EIBELTE (. L3 0.05 0.2 |0.07] 0.2
FBOI6 it fa it L % < M 38E%E S 5, Cu lIWE:V‘I- 0.04 | 0.07 | 0.07 | 0.05
2B Sn AR e, S0k pfdpE  (wx 00 0L 10001
THELLTHSY, AFTRFEALIERRE |5 #0102 {0.07]03
= o 4 | 0,06 0.2 10.06]0.2
hEhEEEHedY a7eres| 0.2 0.6 0.2 [0.5
5. #bhiiz i %[0z [0.7 (03 |06
& 8F |100.0100.0]100.0/100.0

STOMTEERY S, LhDIERE, HR

#3 WOZRIOOHEE )

BERERAESE MBI Lo ) LbETHEY, ${BHELERETE:
fedh, BEBEAKOLTORMBATETS >, L L SMBRA O, HEED
BT RTFTRTHD, S5 DRIFLBBEMIL T CLERH Y, HcHE

B, SEEBROSTEELRKECLZATHL I,

FED -1 TRORM S L B ABARAARGHREOLT MG IR (88, 197
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Hofy HFADICPHT

488 WE

FEER=EN 0N T A LEHBHEOH 7 ANMC 20T, TOTREREDE BT
2 A=A CPAHD I & D BRMTET 220

1. | CPAH

BE#2me % b 0, MERE, B, 7o KRR TOE, 10mOBECLTHELL, #
ELRERZUTOESDITHES,
Al, As, B, Ba, Ca, Co, Cu, Fe, K, Li, Mg
Mn, Na, Ni, Pb, Sb, Sn. Sr, Ti, Zn, Zr
0 Y OBEESIRBEL Ty, BBRTRTECI YRS, IRXEETH S,

2, MERR

PR ARRREE RS & DI S i ST 16 - (W [-16&, RFENRFEY
HH A D IFEN b 5 TIFHR DA 7 ML - BT - ETH 3B,

BTFoMeEgrEnRT.
% E R
BokiN & 7 dil mek &
FGOOIA ] ZERIBS 1 Sh A #
FGO03A % £ CSHAARR T AE =]
FGO03B % ¥ BN 1 B A4 ]
FGDO3C " k1 EHRE 1 b A48 H
FG003D #® ® TR | B A 2]
FGOO3E -4 E BN 5 A =]
FGOO03F k- E TN 15 AR lu]
FGo12 HIARE LI -11 5B #
FGOL7 #HFANE BRI 1 Bh A48 "
FGO18B  #72AAE P 116 3 BRI ik ¥
FGO19 HIANE  ZEE1-16 3 BTREBLH
FG020 HIZNE  PHEETER "
FGO21A  #3AAF WO BN #
FGO2Z1B #5AMK wHHISAR #
FGo21C H7AME BS54 #
FGO2ID  #FAME  WiHHoSRE #
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FGO022A
FGo22B
FGO23A
FG023B

#7 AR
HFADE
#7ANE
#5 ANE

BHHRE BN
PHH8FAI
WHES LR
WHEIGLINE

T T T

3. BiER

ARRER L CRT, FGOIA 28T, #AELTED, HEONEILRTFATHE,
VHOEFEL  FROF HEHDRED LR, Ba kS (AULOMEEIATHEN, &
DBETIII0.5% & 21y, Seligmandt 3) 51k 3 hEOWRLINT O 7 A EMOSH T
i, 350 LN Ba s EE NGNS IATHY, IOBBLIhe LHMITES LbRE,

FGO03A~FGOISF 127 <~ THETH Y, BLORHALLTLE- T3, 0L P
DEESBBEINEKH LoD P EEoTRE, BTHIELD, BFFATHSDZ Ll
ZUR, BaE bk b X SREATORMREFTE LY, Cond e s BRFART

R H7ARBSHTRR

FGIOIA FGUSA FGO3D FGM3C FGWD FGWIE FGOOIF FGOlZ  FGOIT  FGOISB
Al 0.3 102 1.00 105 L4 078 085 1.8 268 2.50
As 048 0.4 0.4 003 TRACE 0.7 006 006 ND. 0.0
B 002 004 0.01 0.006 0.02 003 0.04 0006 0.07 0.02
Ba 052 0.82 057 074 075 0.69 050 0.06 0.06 0.01
Ca 065 038 039 027 029 0.3 034 142 313 050
Co  0.008 0.003 0.008 0.003 TRACE TRACE 0.007 0.001 TRACE TRACE
Cu 0.0 0.20 0.3 0.35 0.37 03 0:33 0.0 094 148
Fe 0.39 098 0.9 0.9 106 098 104 273 1.3  0.62
K 0.2 056 053 052 047 038 05 1.0z 216 9.67
Li  0.004 TRACE ND. TRACE TRACE TRACE TRACE 0.002 0.009 0.002
Mg 018 021 022 08 019 018 0.8 015 108  0.16
Mn 0.006 0.02 0.1 0.1 0.00 0.1 0.02 0.6 0.07 0.00
Na 0.20 0.2 0.4 012 0.6 016 0.22 0.2 750 0.25
Ni  0.03 004 002 001  0.02 007 005 0.4 004 0.02
Pb 499 428 148 47 3.00 1.0 158 0.02 ND. 054
Sb  0.07 0.10 TRACE TRACE TRACE TRACE 0.08  0.03 TRACE TRACE
Snoo0.05 007 0.03 008 0.02 0.0z 0.07 005 007  0.09
Sr 0.007 0.02 0.01 0.02 0.02 n.02 .01 0.07 0.02 0.002
Ti 0.02 0.07 0.06 0.07 0.08 0.06 0.06 0.14 07 0.12
Zn 105 0.29 043 0.4 0.6 033 021 028 036 0.4
Zr  0.007 0.007 TRACE TRACE TRACE ND. TRACE 0.005 002  0.01

FDOWTIRERLEME LCORMNET T, TRACELAH Dﬁ;!. Rk b0,
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Honrribhd. 0 6B, flo

B2 AT AERRE
AOBEHHRICL CHTHD, [
m"‘%l# iz & 8 mB P @ b
—OA 7 AR LBFENZ ENFEL BB # K % £ Bead Bead
53, sion ¥ 3 3.4 209
FGH17T~FGO2IB BT~ TH 7 AhE e R
Fe:O: 0.14 0.29  0.16 >
TH B, FGOITi Al-Catse Ui} T e nm 51 oB
<, TRENI2-14% LB, Na+Kiz BaQ 16 14 12.6
EFREFNH 1% 0.29% 5970, Febin MgO 0.20 0.15
Na:© 265 3.9 4.3
%
ZDE CTOBH L bk )i 38 £ie a9 o fw P
EVAED, i, @ROWOREOTR PbO 408 385 3.2 5.1
THBCus Cottid & A LTFELT, HE [ 0.76  0.78
ML bOTHEDOPETHTSS, 510 005 0o
FGOL7 it SRMEBT-11 5 5FH xwm b 8 B
OHLTHEH, FOIL2 £z WD
FGU®  FGRO FGRIA FGRIB FGRIC FGRID FGR2A FGUZB FGIIA FGI3B
Al 126 L5 151 225 L1907 400 426 123 L2
As  TRACE 0.01  0.02 0.2 TRACE 0.4 0.03 0.01 TRACE TRACE
B 0.007 0.003 TRACE 0.0L 0.01  0.008 0.05 0.004 0.007 TRACE
Ba 0.24 027 0.30 045 0.2 0.8 036 0.3 029 040
Ca 1.3 092 .67 22 177 074 L% 158 2.8 2.9l
Co 0.03 0.08 005 007 0.0 003 005 0.05 004 0.05
Cu 0,02 0.03 0.02 0.08 .06 0.4 0.04 0.04 0.02 0.02
Fe 128 186 1.43 1.9 1.03 0.6 131 1.2 Q.79 0.95
K 1.0 89 982 179 1.4 6510 L6 151 050 055
Li  TRACE TRACE TRACE TRACE TRACE TRACE TRACE TRACE TRACE TRACE
Mg 009 022 0.2 053 0.26 012 028 019 023 023
Mn 1.06 166 1.5 198 1106 081 140 148 104 147
Na 0.41 0.23 0.49 0.44 0.28 0.21 6.63 6.34 5.28 6.20
Ni 0.03 0.02 0,02 0.02 0.02 0.009 0.04 0.03 0.03 0.03
Fb ND, ND. ND. TRACE ND. TRACE TRACE TRACE ND. ND.
Sb  TRACE TRACE TRACE TRACE TRACE TRACE N.D. TRACE TRACE TRACE
Sno 0.6 0.02  0.04 0.07  0.08 0.2 0.08 004 0.4 0.04
Sr 0.0  0.008 00l 0.02 0.01 0.006 0.4 0.0 0.03  0.04
TP 007 009 0.0 0.6 0.08  0.05 0.09 0.9 007 008
Zn  0.06 0.05 0.2 L62  0.06 0.7 0.22  0.35 0.2 0.11
Zr TRACE TRACE 0.004 0.007 0.004 0.002 0.01 TRACE  0.01

0.003

N.D. 2 AFOBR.RHINT D00,
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MAE OOV —FERA 7 AT, #IAl - Fe- Ki¥adun, FORETELCuTHS,

FGOISB kCa » Na#s#h it ¢, % #% A Lo T b3 3, FGOLO~FO2ID ¢ K551
o, 6k Db Cunt®{ Moidin, #ERCUKEIELOTHS,

FGOI9 ix =@+ TH 5 51, FGI20~021C £ TOYFMELDO b O e PRERE b D,
IAGDSHERKOEERERTHY TAHFIATHEMN, & ¢ K FGI2IB kK I118% b & 2
NTWE, k CRERTSH 505, Zn £1.6% b & irk £ FGO21B #4849 T H 3, FGO21D i
HILKOTEHLH M, EREE FGO9~FG21C LML T3,

FGO22A & FG022B i3 819137k, FGO23A £ F023B #1905 + MEHETH2
#, WEZ L ENBRELBLMERERT, V- Y¥7AThAx NatbE 0B {3 %,
6 %A% TH 2, FGOI9~FGO2ID &Rk Mn 2 1 ~1.5% s D ${S2h3,

4. BROWE

AFLEREOS b8 - BERT<TRA 3 AT, #7 RANECRMY 5 Aol 8
HFADSBBEDS X VA TRV DIRE— FGO0LA Th 341, Ba 0F0ILE, ABD
bOLERE B, Ba Pk, Na-KREDT7 AV TERP O EREMNFAS, i
OERERALDH, TROOATRELAEAROHY 7 A@EOKMULTWILELS,

LI—ORABT LRI, HEFLIETHS S, —MIK 1 C PRI BT HRFTHC
Lo THAESBEES LA BRAS ATV, FALEARLRTL RS, ZOT LR
o 6 HHDOBEEC D>V TLRELEFAZTHE I, I0InDF I LR, TR, M, 20
OARE LD S CHUT DL, ZnDHFPRHE D RV LSORETROHMS I
#, ZhpbOMITEELTu->ThkwEBbRE,

BIOUIRBOF S ANEREEA LSBT ALY, ERRTLHVAKT FATHo, E
BACOVTRTALS, 1% %M 55K Al, Ca, Fe, K, Na& {, Koduvio
(a), Na@Buba(blickBlans,

Al lZDw Tt FGO2 211.8% L 12 SATSvEMI(a) « (D) OMcHELZ LR
siind, FE—RIBOH LRBIRMN L > THEMENS 3,

Calz2wT b FGOIZ 2514.2% & S Bt iz B & i,

Fe iz Al LB E—#80 b 0HBIH L > TV E,

KRpUfto$ess(a)ied (bR iwn, FGHZHFBR YL S 442\, FGO2IB i
17.9%0 K £ 8428, BEp0(a) 7 0—FiR 9~11% L BRACHTH S, (b)Sv—FTix
R L YR a0,

Nak2LThR(b} i 5~T7 %L ER—ETH3,

FOMEDLTIRETHATRE LTCo- Cuti® 2 503, FGO17, FGOISB ik Cu s
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1%, 1.5%&knabiflit Colck 3HATHS 3, FGOI2 R X 2 b Db bd sz,
Mn iz FG012, FGO17, FGOI8B iz it IZ E A LB E L TRWHEDMD (2), (b)izid 1 %L

FAEATSY, BREHCMA SHiz bOPELRRAKREL ZETHS,
InoUTRIBY 7 A LFRIES (B20D LOMED, FCI2B 2 X i21.6% b 63, th

BEARERE L ODGDEI Bk, BHLTL{~INETSHS 5,

5. #bi)ic

AFRTEWFOBBE DL THTETY, W oDOWHEER, L LLHNCERLS
BREWMTEITCRES T, 263 0RBE2uTORNM, Lo LEHECbR> T
ETH2 LBbnd,

W1
2
3
4
5

(Er# M TREF NI

Wi —1p ORI S & R AAARANRMEO L AT IR, (B, 1977)

AL

H. C. Beck, C. G. Seligman “Burium in Ancient Glass”, Nature June 30, 1934

HEsA, MEW, G-, LHNZ TERRY I AONR FEROH T A, (40, 1965)

C. G.Seligman, P, D. Ritchie, H. C. Beck “Early Chinese Glass from Pre-Han to Tang Times”,

Nature, October 21, 1936
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2, COBROPRE LD, FABAEALC S 0 ABOSHER ML LER, A#(He) &
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FH 7 AL T ATH 2 AGBERY (HEHNEN - XBEHTHATER) Tlbh
Twd,

H7AR, AE, EEROILLMESE, KB, DEMEMIENE L T0%RE, £
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