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Abstract  The Conservation Science Team of National Museum of Korea has established the data base of lead
isotope ratio as the scientific research of bronze patina, which was acquired from conservtion process of metal
objects, and based on this result, it intends to conduct the research related to the origin of raw material for the
bronze objects. As the equipment for analysis of lead isotope ratio of the bronze patina, the thermal ionization mass
spectrometer(TIMS) was used. As a part of this study, in 2nd year 2008, lead isotope ratios of total 18 samples
inclding 2 samples of Round-type gold-bronze belong to Baekje period, the 2 items of head of bronze arrow belong
to Nangnang(Lelang) and 10 items of the flower-shaped bronze dishes from the Unified Silla period, the 4 items of
the bronze patina from the objects(era of 1 item not identified) of Wonpungtongbolyear 1078-North Sung) were
analyzed.

* Corresponding Author : Conservation Science Team., The National Museum of Korea
el 1 02)2077-9420 | Fax : 02)2077-9449 | E-mail : akdntm@museum.go.kr
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Table 1. Archaeological Data for Bronze Objects of National Museum of Korea

Serial Museum . Bronze
. Item Era Excavated location -
number  object no. sampling part
B 18 [\QV[;)%pungto’ilwgbtc; NSokchinggyéng Ohepo—ri [ - ] ' .
4912 coin(3 year-Nor aega-myun a.ng wa-gun . - .
Sung) Gyeonggi-do 2 e
Bongwan A Wonpungtongbo Sokchinggyung Oepo-ri o0 O
o coin(£%)-(18-3) (1078 year-North  Naega-myun Ganghwa-gun o0 0
Sung) Gyeonggi-do fig,
Bongwan ' Wonpungtongbo Sokchinggyung Oepo-ri o 0 (- ]
4912 coin($%)-(18-7) (1078 year-North  Naega-myun Ganghwa-gun o ‘
Sung] Gyeonggi-do e P
kchi Oepo-ri
Bongwan o - Sokchinggyung Oepo-ri
4912 coin(#)-coin fragment not identified Naega-myun Ganghwa-gun p
Gyeonggi-do LRI 'L
5th Tomb N -ri
Bongwan round-type gold-copper Backi 5 om e;ngsan " o@‘_
aekje uyeo-myun Buyeo-gun 3
5992 (3-1)( S : yeorTyEn Ve S S
Chungnam s
5th Tomb N -ri
Bongwan round-type gold-copper Backi 5 om e;ngsan " w‘_
5992 fragment (&$AHFES ) S Uyeo-myun Buyeo-gun ! _
Chungnam .
Bongwan head of bronze arrow Oya-ri Daedonggang-myun
Nak Lel
12362 ($@8788)-(5-3) akrang[Letang] Deadong-gun Peongnam b
Bongwan head of bronze arrow Oya-ri Daedonggang-myun
Nak Lel
12362 ($F&TeR)-(5-4) akrangLelangl Deadong-gun Peongnam h
91 Jeon S -ri
Bongwan flower-shaped bronze dish- Unified Sill p eon anS(;ong " -
nified Si ngsan-myun ngsan-
13562 (41-9) B3I dish) SRS RS D e '
gun Hwanghae-do — i
91 Jeon S -ri
Bongwan flower-shaped bronze dish- e eon >anseong-ri
13562 (61100 (ESRBLTER dish) Unified Silla Pyeongsan-myun Pyeongsan-
gun Hwanghae-do
Bongwan flower-shaped bronze dish- Unified Sill p 71 Jeon Sans|e30ng—r|
19562 (41-11) BT dish) nified Silla yeongsan-myun Pyeongsan
gun Hwanghae-do
Bongwan flower-shaped bronze dish- Unified Sill P 71 Jeon Sansle:)ong-n
13562 (11 2) (BT, dish) nified Silla yeongsan-myun Pyeongsan

gun Hwanghae-do
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Table 1. (continued)

TESAUSEULAY ISREQ| SSELH| Hlo|EH[o|A F=(11)

Serial Museum _ Bronze
. Item Era Excavated location .
number  object no. sampling part
91 Jeon S -ri
” Bongwan flower-shaped bronze dish- Unified Sill - eon ans;ong I g
13562 (61-13) (4T dish) nified Silla yeongsan-myun Pyeongsan- || '
gun Hwanghae-do i
91 Jeon S -ri
" Bongwan flower-shaped bronze dish- Unified Sl oo Saer?”m au”nsi)ozgnrlsan .
nified Silla - .
13562 (41-14) | SERBLTER dish) yeongsan-myun Fyeong -
gun Hwanghae-do I
91 Jeon S -ri
5 Bongwan flower-shaped bronze dish- Unified Sl - el a”j‘;"ngnﬂ i .
13562 (41-15)( FSABLTER dish) nifiedSilla - Pyeangsan-myun Pyeongsan- I -
gun Hwanghae-do i
91 Jeon S -ri
o Bongwan flower-shaped bronze dish- Unified SiL - eon anst;ong 1l ¢
eongsan-myun Pyeangsan-
13562 (41-16) FRALTER dish) nifledSitla - Fyeongsan-myun Fyeong -
gun Hwanghae-do S |
91 Jeon S -ri
7 Bongwan flower-shaped bronze dish- UnifedSils Preon saesnm aunnsi’ozgnrlsan \
nified Si - _
13562 (61-17)(FE4EBLER dish) yeongsan-myun ryeong i
gun Hwanghae-do - =]
91 Jeon S -ri
8 Bongwan flower-shaped bronze dish- Unified S oo saesnm aunnsi’ozgnrlsan :
nified Silla - -
13562 (41-18)| SERALIER dish) yeongsan-myun Fyeong :

gun Hwanghae-do
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4.1. HO|2EFUZHEAH (TIMS)
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Table 2. Lead isotope ratios of bronze objects and their expected provenances

Original Lead isotope ratio Score Source
No Numb Item ted
umber 206/204 207/204 208/204 207/206 208/206 DS DS,  XPeCte
1 Bongwan 4912 coin-2 17.920 15529 38488  0.8666 2.1477 0.658 -0.479 ?
2 Bongwan 4912 coin-3 17.780 15557 38487 08750 2.1647 1.103 -0.417 ?
3 Bongwan 4912 coin-7 18.177  15.642  38.684  0.8606 2.1282 0.382 -0.051 ?
4 Bongwan 4912 coin-fragment 18176 15.641 38716  0.8605  2.1301 0.404 -0.065 ?

round-type gold-

5 Bongwan 5992 i 19.523 15735 40503 08060 20746  -1.589 0.178 ?

6 Bongwan 5992 rounijgggrgow' 19424 15730 40374 08098 20786  -14b4 0163 ?
North
7  Bongwani2362  Meadorbronze o o 5517 38436 08795 21785 13644 -0587 oo
arrow-3 China

North
8 Bongwan12362  SR0OTDIONZE ool snig 33612 08851 21980 1755 -0548 oo
arrow-4 China

] South
9 Bongwan 13562 [OWershaped ooii 500 38742 08482 20929 -0308 0250 e
bronze dish-9 China

] South
10 Bongwan 13562  [OWershaped o on i5ess 38481 08503 20964 0223 0204 oo™
bronze dish-10 China

] South
11 Bongwan 13562  [OWershaped igi00 50 353 08608 21207 0291 0013 e
bronze dish-11 China

] South
12 Bongwan 13562 [OWer-shaped o 0i 15746 39019 08464 20971 0253 0359 e
bronze dish-12 China

] South
13 Bongwan 13562 |OWerShabed g0 15735 38980 08433 20883 0447 0351 oo
bronze dish-13 China

] South
14 Bongwan13562  [OWeTSNABEd g, 1569 38703 08506 20984 0189 0499 oo
bronze dish-14 China

] South
15 Bongwan 13562  [oWershaped ©oq0; iniss 38496 08553 21026 0053 0407 e
bronze dish-15 China

] South
16 Bongwan 13562  [OWershaped —o.oo y5ien 38357 08625 21119 0249 0423 orem
bronze dish-16 China

] South
17 Bongwan 13562  [OWershaped = ooio 520 38919 08493 21021 0142 0273 e
bronze dish-17 China

] South
18 Bongwan 13562  [oWershaped ©io0i0 iness 38401 08571 21134 042 0052 e
bronze dish-18 China
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Fig. 4-b Distribution of lead isotope ratio of main
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Fig. 4-c Distribution of main bldg.12362 copper arrow
head(SLDA)
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Fig. 5-b Distribution of lead isotope ratio of main bldg.
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