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Abstract

The Seoul Baekje Museum has been conducting excavations at the Ancient Tomb
Complex in Seokchon-dong, Seoul (Historic Site No. 243), known to be tombs of the
royal family and the ruling class during the Hanseong period of the Baekje Kingdom. In
this study, gold earrings that were revealed during the excavation underwent scientific
analysis and conservation treatment. Stereo microscopy, SEM, X-ray imaging, CT,
and XRF were applied in the analysis, and the characteristics, internal structure, and
composition of the earrings as well as their production method were investigated.

The results confirmed that the main hoops of the gilt-bronze earrings were made
of copper cores gilt using mercury amalgamation. The findings also revealed that
the hexahedron in the middle pendant was made by connecting small rings using
molten gold powder, and the pendant sphere at the end was formed by soldering
two hemispheres. As for the two thin-hoop earrings, they showed similar surface
compositions but were made using different methods, with one made from a copper
core wrapped with a gold plate and the other made by bending a gold rod.

The gold content varied depending on the item and the place of measurement, but
overall the earrings showed a relatively high gold content of approximately 19 to 21K.
The purity of the golden earrings and the sophisticated manufacturing techniques
applied indicate the high status of the buried person and of the tomb complex in
Seokchong-dong.

Keywords :Hanseong period of Baekje, Seokchon-dong Ancient Tombs, Gold
earrings, Computed Tomography, Compositional analysis

£102:2021.10.01.  dAH=E)Y: 2021.10.13.  AXEEY: 2021.10.28.

https://doi.org/10.22790/conservation.2021.26.0143



3

(3

1
1

.

2| 144
S

H

59 AT

=

]

al

Aol &

-

R

\

AR 1A 7k7o] B9l

d a7+

L

Il
of wet 71 9

].

9|

2}

|
B

= EE SHo|Ae MET7|Y AT
1
B

=

PN

T 3
XE]—E
=7
E o

=

Jo]
13w
SEEE

[¢)
;_](

138

5|

e R

E

=

s

a}

]

AL s1ge] st 4E $48

H| ARE-5 A

Azl A2 7)%) Hlo) 7} o] Fo| x| 7| = Fhril,

of 7o) 4EE USAA AR

s

=

R

g
s glel 6% oJvlzt ek,

o T e e T WX R PRI T oo
I Mod T o Egy® oy ¥R RE
Mo ~ ﬂﬁaa_,_ N W X
BB o N o] o B m oo WO oy
o waY p RGBT W e o o
e g F PTG T T W
[ _%EtaaﬂLwWﬂﬁzt:n%ﬂu%ﬂ_suwﬁ_lﬁr
M_mm ﬂmq%ﬂuﬁﬂﬂnvfﬂ%ie_a%z@ﬂo
mﬁﬂ ;uﬂ%mezﬂmﬂaﬁ%;um%EHLE_@mﬂﬂ
% o HET TS Ey ey TET oo
S mg e T E N Wy TR T T
W ﬂlﬂﬁqﬂ,ﬁl‘ﬂlo_ﬂlnu_fiio ‘wooyﬁoﬂul‘.%
PR T IRy E R R LT TS o
;umawﬂimv%%ﬂ?ww%%ﬁ%ﬁ%%ﬁ
53 .I.I_IJ_/I X
rTE R R ietbec i
ﬂﬂau%_&ﬂ%iﬂﬂmxﬂﬁﬂy%ﬂﬂWoﬂm_x
‘Llﬁ o ° B Lo ol _Z 1o it K B o F IH
__Mﬂo%%wﬂko_m_ﬂ%zumﬂﬂo@%fﬂqmﬁf
o B = N To - oF XO
ol I | DR W AN T 9 55
%%J?dmﬁmaﬁw%ﬂ&%%ﬂ%%@r@mﬂ
%%mﬁﬂﬁ;ugeE%Ewﬁw%iﬂm%Emﬂn_rmﬂ
20 TE — T = do AH WX R o) o o
wdm%ﬂﬁwwwlhwﬂ%w*wﬂﬂmﬁmi+moimuw
g rtzslal o grE P Les o Tl
X g m TR EomE oM T EE 2
= Lok % B E PN R AT o ®
A R O B B -
Gt 2 = % R
A%%W%mﬂyzﬂﬂui TE N5 o ™
fo M = N B g Mem RB Gk oo o T ooz T o
ﬂBQﬂWﬂﬂﬂ.z,u.%r,*.wxﬁﬂmﬂhﬂo%ﬁoﬂﬂ
EREFT R @ n o T T P B
X o N o R N BT RN o N WP PN T



145 shEE RENE X26Y

12
= a%?‘fl %éé % o}oiﬂ} =42 A dr7 aﬂr%_l SEM E—H X-A %}@‘ A
FH @5 FI(CT), XRF 2495 AL, ol& S8 & 5 729 48 &
= RIS Al 7S dolR Al STk WA 3 Zirlel sdehs Aol
Ao F= AbZE ALl 243 AR A o] oWl Ay el WA V] =
Aol ek 71z A7 A5 S Frsh=v] 7]ofstalat skt

2.1. X szt
e IEFS G55 18 33 22 1207 A dAEsE WA A
7] Hoje] pETo|th s LEael Uidk SeAle 1911 dAAE7] FA

3 Foxitt. o¢]
191730= A&, Wolg] duje] 18 BRI wryt ZAHEA A& 1~4 - 858
o] A5 MEE 6 7§+°ﬂ gk -2 e E At 6HHJ ?«qlh 1917bﬂ Z
AATFEA T ShA ol F E
HZAP} QT A&
34585 o2 AREJLL 19760l = A&
FZAPE AT 1983~19841d 0l = A &5 455 W

2

’

Sy
=2
)
o
o riz
o
k)
o o
o
m{)‘ 1=
i
fﬁ#
>
>
Ir
—
O
~]
N
i
},

ME gk AL 19861 35
5% AET] O AL 19879 AEF 102 558 T 9 458 FH| o
o FALE PO R A A2438 AlEF RIS BAY AEFIoR W
A HAth @A L dFoll= 1~558, AT AX4F, 35 EFE A= 59 - 3

NEEEES

1987 WA} T2 AL o] F 37 d o] A 2015 &, 2529 559 F1F A
Aol B3 YFHEL 9T AFRAL A5 HYa AT 1R A
TEE ot E F79 £4E sk AAE AT 1 AHE vEe
201595 H M &7 Ud st dEzAbel] Agsle] 158 52 4%
EAE Flsh= 24 }éﬁﬂré AJI EFY ARE gotajrhs dAFAIE W
Zol 9tk 20183 WEzAtol A F1H AH AN F A FRE 9E 15 E7HX
AgE & -——‘%7401 00mell Eat= Ax4 AAF] 2AE MEA A= A

N

12 sl



F

NES 12T BE SAOIAS| HAT|Y 947 W BER] |

E1E MEE AETE FAA S A ZAA 9] frrrull A o] ZARA]
B, 75 AARA 2 Agode] FAlele] &

ES i

, YLUUIEA TS FFHR=(F)

2.2. ACHY

ATFFE M2 TRTF TEZALE 53 FEW FAl0)4 370
ok e ol A (164M-237)& 58 - 3 - SRR (T34 a1 :
AbE) - gk (kY e, &8, AR FREE ek ol Holt)h A1 24
x4.2cmolH, FAE 247t 3.3g, 2.8golth. AlEo] 4 (154M-015)& 5 2| ¥ <]
FRozwE PAH Q= ojdor ¢ v} WA gl Aol A71= 1.8
X 1.6cmelH, FAE 1.53g, T 6.2g/cm’o|th. A|FHo] 2 (164M-238) &= T

L] Faomnt PAF] Q= ojHom g I} grgol gl A7)= 13

2 1

x1.2cmo|H, FA+= 2.06g, H]F< 15.2g/cm’0]t},



147 Y=t BZEDSE M6

1 1644M-237 | =304

2 1564M-015 | AlZH0|4]

3 164IM-238 | Al&to]4]

N
w
2
-
0x

(3

T 543 A% T AL AT IHE dobiy] 913 A8 AL
H, e 4 IdE B4 ¢ s v E48 st 24 24 7=
RS SR A AR i TR SRS SR XA AR AR SA4E
vetatr] A A B o7 FEske] xldsksith

=4 i B4 e 2717F AL vl Aalsted fetow wshy] of# e
5ol Slof AA™AR A (M0, Leica, Germany)S ©]-&sto] &= Wdsi, &

o AYg BRo FALHAAEAW A (SEM: Crossbeam550, Carl Zeiss Microscopy,
o

o]-g&to] AU FAPAAAN 7 BA 2718 20kV, SE RERE

Aoz A e {5 UF Fx2E ##Fs7] 98] Hard X-41(SMART
EVO300DS, XYLON, Germany) #%9S A5t Hard X-49] &9 24L&
160kV, 3mA, 24022 3ty w3k X-Ae &2 E3AA 3310 0 7 T4 5o]
FE U, U5 72, 9d 52 F 9 ¥3] 1] 98l CT #%(CT Modular,
XYLON, Germany)-S 2 A&}93 T}, o] uj %03 Z718 200kV, 0.32mA=R 3} T},



*2| 148

H=

al
=

= EE SHo|Ae MET7|Y AT

3} Micro

-
o

o] 7}

%0
_Zﬁ_l
o|J
xr
R
w
2]

!

0

£

N
R

0

3

°ol-&

=
=

XRF(EXRF Spectrometer ARTAX, Bruker, Germany)

ZHo]E 0.65mm=

—_
o

3. ei71&xn}

3.1.1. AAAr] 7

F5o]4 9] WA A

1,% )b]'EH o] E}lEZ(a)].

) 2
43

e Aot v

o] wHargl

e
T

g Altstsled, HA

o= ¢

[€]

% 9

2&_}__
gz 589 de& A=

[e)
i

L

4

KN
| .

sl g g

oo

ok 2% AHGHA, AlEZ FAH

3} A QAR Aol F7H mojcpEoS0] 2

T
—_

J)

g
8

)

T

| =200 = 2=

78

3 67

i

EHE[Ez(h),Ea(i)]y 1= FAE A}

[S]

=
.

s e

g-}giqiEZ(i),EB(i)]' _/_‘[:

T

o]
IS

&3} A5

Fahy mels 4@, A FAE] glom, Tl welg dol A}

1)
Tl

fo] Bodrp=2=301 16AM-237-13} 164IM-237-29] =

]

Al B8E AMdem dd



149 =@t HZEDSE M6

£2. 3&01A(164IM-237-1) AAHOIH ARl

~
-
% ”

Aol 4 (158M-015)9] o] &4z vhie) v B A3, AAE xﬂw ol

3. FS0|A4(1644M-237-2) AAEHO|E Al

FHE ol§5tel WAL vhe] Fitol] e FHE ol P00, Y
L o] go] Mol Boz e FAEo| s FAYS FARGE=), ¢
S& WASA %3 Ft A7 WA ] Yz 202 Mot FHe vhgo]
A2 7bs) e WASE 4D P $AE AL Aow FHHG, ol F FLg

(g) B2t 12| O4F
(x50)

(h) AFE(x7.5)

(i) AEE(%x20)

(j) A& OFE(x20)

(k) #=51A (% 10)

() =5tA! T2|QF A5t
(x20)

L= ]
=]

“ =]
=]

DESES
40 4%
P

~

o

[ rlot
i_',:‘_Ql:IUx
|'-|-.\J—‘-|[[
o =

= = Hr
X X
= ~
= S2)

0
Blis

Tz
1 30
R

b
i
re |
i}
Ho
|'D
2

(h) BZt4Al 12| OpA#
(x32)

(i) AFE(Xx7.5)

(j) AEE(x20)

(k) #3821 (% 10)

() =5tA] D2|of A8t
(x20)



]
-]
el

r

o
i)
tal
il

ieallie
)

M HQ
2

ojo 0o .

1z

= Tlob rlor

220 T2
S o
un <

B0
X X
- N
ISAS)

=]
4
n
=

]

O

=
o

(2| BHH(x 25)
f2] T (% 25)
f2Z(x10)

=]

)

E:LQ
o o

L
8o

el iR I )
R T
o rlor oo %
B g
2 rg
X X
N —
[She)

X x J

MES 15T E2E SH0IAM HET7|E AT H EEX2| 150

WA ot 527 9o A< o4& WEOR, 1 A% YA
o BAAY=) vjr)z o4 TUL FHS I FEL Zo)7] 9%

il

oA =4 g.zj—é—]_giquA(h)]‘

A go] 4 (164IM-238) 2] dA14Ql &

=
rlr
o%
Ul
o,
=
ol
S
%0,
rlr
(o,
ot
o
n-)
=
-

g o] Aol Fojlrp=l 3 Qtgw Fitef Ao] #AF = AgolE 154
M-0158F o] AAE Eeiy] 98] FoE HomA A7) olgHoz ngkont,
S Mojzl BRol glu AR FRE HU5A) g} FES ol §3te] G
e 7he e AVIES 5 248 § FHE tke [ AR F2E £e
FoR AZHHEL0 vlpe] o Bo Fo| FHo s WY TS FHE A2
1 FEe thEE el A7 0R BAth=00) Zye) ¢ B YA 1
T2 ol F& AR ES BT fAAE] HAHEN AR AL RS
;_ql;‘\j ﬁéEH*Ea‘ EH];]jEs(d),(e)]_

5. MEolAl(1644M-238) AADIE ALZI



1971 g2 BZE0S M6t

o

et AAAr Y BEE I ¢ YIY e FARAENE 2ARE S

U w2 #dfst ez Eeisith
T 2% ASEA Y] 2852 vt o] AMles v oSl
ol AFHE Ewol7] AT AoE A== T3 A% A FEe
7 BTSN e 7 o] EHJITEEON o] BEd b o 4
T 24E AABet B ) 2] Aol AA Zol7t fle A o' Hop A
& Apolell w2 S84 AolHt= T8 AR TR ARESte] EHA S Yl
2R w2 S sto] g AR Bk 8k FAE X-A Y Al
R RS AR E4o] FlE A FLsHA 7A1e) T3 FE w7t &
H HAEHA g7t Kol g ko 7 A vhel ek E43 2

d
-
re

for
o
r
b

£6. 250[4

(a) B4 Azt AF=H
A|(X30)

(b) 28 ATKHA|2| &
= (X150)

R EELEIPS

(c) 22HA
2 01=2((X100)
(d) B ARE(X70)
(e) =514 12|t At
(X60)
(f) s=5tAL 71| (X35)



E SHO[A ME7[E 7 & BEX2| 1

EN AN
KRN EN

(a) LA 25t ATSH
A|(X40)
(b) A%F ATSTAL &~
2 E(X100)

§I_|. 017(-IOE|1;;“0|
F2[(X150)

FAL ARE(X70)

Al D2|ef Ak

D
I->r

I'”:l

(d)
(e)

4 ot 1
ol

<
&i
=l

(f) =541 A (X35)

+
ol

=7. 380|4(164M-237-2) SEM O|O|X]|

3.2. L= =AY

32.1.X-4 &9

BE01H(164M-237)9] X-41 &9 A3}, F&2 Sradat A F40
APARom, 82 eIt £& 02 Hol 585 ARl AlAeols
- vk IEA ek 9] AE el BlE e ?zilt A = N
o= gste] 29.0m, 3149 el v §1&el 7S HE F

719 FE= e LA ek aEj ek 1A Aol &gk ghol mhpe|s)

1—;]158(13).(0)]'

AgE] 4 (154M-015)2 AA A0 2 Aaje} 2ol FAA ol F3-& ¢ ¥
B2 e wo BErh thEdl ety =3 AAe & 22 ‘?457} - SEA
HHH o] AA 9] T ol H]s F-40] o] Y 5-& NSyl

A go] 4 (164IM-238)2 A7t w1 AAH o2 FdshA 2 Aoz Hol 4
Adrd BN F5IK0] B8 ol8ste] F AFASS & AT

8(a)]

(o3
m3~

32 o ot wo 52
oF
oft



153 =@ BZENS Mi26E

8. X-t 2 Al

< dow FeE A3} 2 g4
@[E9(c)l 3o A o7 Ay} 7dds}
o $%& T AT Ao HATECL fade] FAL T - Jow 3
of Q= A& FABHAL=C, o= WA 7 AHE Wete] 29 X-A
9 A4S siAshs Aot BF 164M-237-1& T4 tiFolM gl
Aot 3 & ol o gol & Eol A FA= A, 164M-237-2

o
ofr

©
e

= &% 29 o7} A9 T FHEA UL Il 4=
3F2] A o] %vﬂEz 3] 91—5—&] 16AM-237-12 0.26mm, 164M-237-2%=

Aol A(158M-015)E X-41 29} 31t A TFgAele) T A
o W} Sds] FEu o} ek A ¢ 2ol P40 qla) oA glgel &
Q] TE==0), A go] 4 (164M-238) 4] X-4 B9 Ashst B AAH

WEst oM ¥ Yor AuE UE o)t gl Aow vel FRow A

Lo e ]

(a)

ﬂéi 1644M-237,
’5':._ 1564IM-015,



MES D2

E SHoMe ME7IE AT H EEX2| 154

]

(a) ZE0141(164M-237)
(b) 230[A1(164IM-237)
25tA] TR T
(ZF: 164M-237-1,
< 1644M-237-2)
(c) 2E0IA!(1641M-237)

8 i
(d) 2E0I41(1644M-237)
S8t ci
(e) AIEHOIAI(15AM-015)
(f) MIEH0IAl(16A1M-238)

=9, AFE HE ZA(CT) AR



155 shEE ENE K26%

3.3. MEEM
3.3.1. X-A 3aA
=A10124] 3719] JES EQ1517] 98 XRF #4918 AAI5IH o, 4 Qx| &

X Az g2} 2o,

FE014(164M-237)& 17 28 o2 189 iz 8T uE B3t 3
o] #H FAFE FAR] 7o Hog Al delHACH, EREd F
Aol 7, |, 53 A 7o) AFHE AR Kol A 2 obd it =
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2. HOIA XRF =4 A1t

ZE0[41(1644M-237) AEto]Al(1544M-015) MEtolAl(1644M-238)
= ZHE ZA0H(wt.%)
T8 |smy| mamw A Bt
B Cu Sn Pb | Au Hg | Ag | As Zn Fe Ni Mn | Sb
e
LT gy |83.36(0.23 | 8.57|0.10 | 0.01 | 1.62| 0.01 | 0.12 | 1.87 | 0.24 | 0.04 | 3.84
HOATHS
S
L2 cax 47.49] 0.07 | 1.18 |43.10{ 5.77 | 0.74 | 0.01 | 0.09 | 0.32 | 0.09 | 0.05 | 1.09
L3 FE 0.40 | - - |88.30| - |11.12| - - |0.18] - - -
28
L4 oAH 2l 0.66 | - - |81.17| - |18.02| - - 0156 | - - -
L5 | A& &fEt | 0.71 - - |81.11 - [17.93] - - 0.25 - - -
L6 | AbE SHEH| 1.06 | - - 180.69| - |17.59| - - |065| - - -
S5
L7 22| 0.65 - - |81.56| - [17.63| - - 0.16 - - -
ESCN|
L8 T% 052 | - - |82.92| - |16.47| - - 10.09| - - -
164 | 35 A
M-237| O]4] ES
R1 EoiEAlx 81.05| 0.14 |14.26| 0.08 | 0.00 | 0.42 | 0.02 | 0.21 | 0.13 | 0.06 | 0.00 | 3.64
oTS
e
R2 | . sraps 64.24| 0.87 |22.48| 1.62 | 0.15| 1.76 | 0.00 | 0.01 | 5.28 | 0.04 | 0.03 | 3.63
R3 S 035 | - - |87.33] - |12.20| - - 1012] - - -
23
R4 oAH 2 oI 0.46 | - - |82.49| - |16.76| - - 1029| - - -
R5 | Ab& &EH| 050 | - - 182.33] - |16.49| - - |068]| - - -
R6 | Ab& st | 053 | - - |82.46| - |15.81| - - |1.20] - - -
514
R7 055 | - - |81.50| - |17.63| - - |042] - - -
|
25HAl
R8 T°|:_| 0.53 - - |82.45| - |16.94| - - 0.09 - - -
A
16541 | Mg
M=-015| O|Al - 0.95 | - - |84.21| - |14.80| - - |0.04| - - -
164 | AIE
M-238| o[ - 0.65| - | - |8252| - |1659| - | - |025| - | - | -
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MEE ZE oA 729 EEAEE 44 frEd ol dot2 Hade] BE
AelE Arsih ok g1 F5old o] By wEEAL ARlM EEHNE
FAIGE T2 B0 24 5 FAo] et} FEe) 52 tiF-E HEE L B4
o] & T} st ot = AElolH, T2 FAE & 59 oledd YA &
of FEi7F EHAT ARl ol wEold2 SAl fre HEAD HgS Aot
of o= AlA, kA A2, 3 A, A R 5 o= Agsigitk. 1 9 =
Al frE2 T4 st o] FHiE & RSk 3lo] of=d ARt AAls)

At
ol AAE WEol ol Ethyl alcohols £ Fopjal wjAgE Fitol| 1
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