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ABSTRACT This study examined each handiwork method of 4 filigree artifacts from Neungsan-ri temple site in Buyeo,
Korea through material characteristic and microstructure analysis. As a result, it was indicated that all of the artifacts
have comparatively higher purity than 22.7K and some of filigree artifacts showed that gold is alloyed with silver at a
certain ratio. Gold thread that decorates surface showed thickness of 0.2~0.8mm and displayed various forms of section.
Gold granule indicated that 2 or 3 granules are adhered together and they are 0.3~0.8mm in diameter. Trace of soldering
was observed from gold thread and gold granule joints on surface and it confirmed a possibility of being soldering using
gold solder through componential analysis. Also, it reveals a surface decorated with pigments such as cinnabar(HgS)
and black.
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Table 1. Sample list of filligree artifacts excavated from Neungsan-ri temple site in Buyeo.

Type Sample Name Number Characteristics
NS-G1 Gold cone filligree ornament 1 d:0.6~0.8cm, h:3.1cm, w:2.4g
Golden NS-G2 Filligree bead 1 d:0.7cm, h:0.5cm, w:1.4g
artifacts NS-G3 Filligree bead 1 d:0.7cm, h:0.5cm, w:0.9g
NS-G4 Filligree ornament 1 d:0.6cm, w:0.6g

d: diameter, h: high, w: weight

o g=gick

FAF AR ASE Bl B, B
718, EAEY, =218 5 ksl o] 3 A
371U AT FUAE B FHoto] EHS
Aot Ao, R BE 7144 SUNE AF
Age] 3% Holztt. Bt ohlet £A%C] 3430
o ALgE AZTIMOE I ARt Aste] w7
& el glof et T o] Hof A7) Waxol
7w g,

FRAR e e AT Solol e B 1A
Y S, AR, 7| A AT o = e
FoIME Aot +FAF S8 e 293 =4 A}
AFTs) Qe AgolcH . Eg Mol Boty AulE

olg3tel FFHT FEL ZABIL, o5 AR HAY

g Fo) AT ARG AT 127ES ATSE 5
R2AT 710 ARE we7] Y8 AT W o
g3k 9) 45678

I —TLOME Rol S 2E R2AT HES
oo vn Bae S 2o Aukdel Aty &
Be T s}ﬁu} 5 A W0l 24 A4S ul
Pejo} 7FLEA W Qoko & oF 2 QL EAS AEsty
o). olo} e AR WA0) F4 Aﬂ% 1% 422 olsist
3, TR SR Aletele] v LATE T 712 A2
= 889 Aot

21, TNy

U BE BARES BT 499 33E
- °l F7E 8l SARE T FEAE7IHE Bol
BxALo 2 AR5 TH(Table 1, Figure 1). 0]
AT 9] B4t AT FER, 53] 953
J(NS-G1)T} 2712 27 (NS-G2, NS-G3)2 A}

o)
L}?‘L

E’: -lk
)
o

_1
_P“_'m

g

}+

(I I ol

o
o:

A W FEBNES WY 2

W 2} A U Aol B A o] sl

HEEHS B3 712He AASHES BASE dn)d
o

2 0HEA S BRso] AN AR e e 1)

O FAHE THH F

o] AFoAE 2ol SR

T 82 o Ao RS BAs] 93
o154 X-AgPEA7|(P-XRF, ArtTAX Basic, Bruker
AXS, Germany) & o|§3to] Lol vlma) BAS a5}
ok B4 22 No filter ZEfolA E2E1(Mo) EP“
o2 AL 50k, AFE= 600uA, FAA|7H 200s0]3L
A S 47 0 smmolch, 24 EA0] 9 24 2ske]
AEE Fus] 8] AEg dEwe F BEAR
= 44T 24 22 945 ook 5UT 24
Aol Btk SAATE B2 AL ol
EHZ BAT 100% Ak ojn, FHEA o o]t 54 9}
2 gretste] siishnt.

g R BAT 420 vlE AAE Fsi] 9 A
v BEE st Al P, 2 A, 7S
59 mAF EAL AL AR EE siAsk AT o
719 o] 85 717]+= Leica MZ122 A|2E 8uljoll 4] 1004}
7HA i 4= glof SRt 2 Elshy] o2 AlE7IY
< sk Solstth. 2Eu AR Y B¢ A=
A AE FEE ZATdo s BH F 5 e W s
of A7} At

wheha] YAl S 22 U W glel, o]
ot Z2 FAEE Baste] 2 Edle e A I
< P53 HE AEA S e AR E A
(TESEM, VEGA I LMH, TESCAN, Czech)& ©]-&31%itt
TS of7]0f] AFRRE o U A] #4138 A3EEA7](EDS XFlash
detector, Bruker AXS, Germany)& o|-&3}o] u|z]o] &2

AN 2EH =3



Fo{ SHEIAX| 2E FaAMI8 F22l MzEIs o/ oludy | 35 | Aol | 15

{\ 1cm 0.5cm

NS-G4

0.5cm 0.5cm

Figure 1. Golden artifact samples. Gold cone filligree ornament(NS-G1), Filligree bead(NS-G2), Filligree bead(NS-G3),
Filligree ornament(NS-G4).
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Table 2. XRF analysis result of Gold cone filligree ornament(NS-G1).

Name Measure point Element(%) Total Karats
Au Ag Cu Fe (%) (K)
98.09 0.05 1.45 0.40 100 23.5
A 99.24 0.11 0.54 0.11 100 23.8
97.14 0.13 2.66 0.08 100 233
B 98.63 0.13 1.18 0.07 100 23.7
Gold 98.07 0.14 1.30 0.49 100 23.5
cone 96.29 0.14 2.19 1.39 100 23.1
filligree C 91.10 0.07 8.78 0.06 100 21.9
ornament 86.01 0.10 13.20 0.69 100 20.6
98.07 0.07 1.78 0.08 100 23.5
(NS-G1) b 98.90 0.09 0.93 0.08 100 23.7
86.01 0.10 13.20 0.69 100 20.6
E 97.02 0.15 1.49 1.34 100 233
90.35 0.09 9.45 0.11 100 21.7
87.26 0.10 12.49 0.15 100 20.9

A: gold sheet of cone(_E - ¥ - F), B: gold cincture of the upper end, C: gold granule under cincture, D: gold thread
that decorate on gold sheet of cone, E: gold granule around gold thread.

Table 3. XRF analysis result of Filligree beads(NS-G2, G3).

Name Measure point Element(76) Total Karats
Au Ag Cu Fe (%) (K)
gold thread( 1) 9850 0.80 048 022 100 23.6
N gold thread() 9854 072 047 027 100 23.6
F 111311g3ee gold thread(F) 9886 067 033 0.15 100 237
(Nse_an) gold granule( L) 9874 077 044  0.05 100 23.7
gold granule(Ff) 9852 073 051 0.24 100 23.6
gold granule('F) 98.52 0.73 0.51 0.24 100 23.6
gold thread( ) 9825 074 077 022 100 23.6
N gold thread(h) 9830 076 083 0.12 100 23.6
F‘ll)hgffe gold thread(F) 9648 072 262 0.9 100 232
(Nse_aG3) gold granule( 1) 9695 0.5 2.15 0.16 100 233
gold granule(rf) 9834 073 066 027 100 23.6
gold granule((TF) 9814 073 094 020 100 23.6
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Table 4. XRF analysis result of Filligree ornament(NS-G4).

Name Measure point Element(%) Total Karats
Au Ag Cu Fe (%) (K)
9585 3.79 032 0.04 100 23.0
N gold ring 95.63 3.86 046  0.05 100 23.0
Filligree 96.69 2.81 006  0.17 100 232
‘Z;I“Sa“g’gt 9591 371 026  0.12 100 23.0
gold granule 96.04 3.57 0.30 0.09 100 23.0
9682 295 019  0.04 100 232
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Figure 3. SEM images and EDS result of Gold cone filligree ornament(NS-G1). (A, B) Join state of gold granules and
detail image of joint section. (C, D) Trace of soldering that is observed in commissure of gold granule.

oz 420 £ES I
%18 Uehict.

A} 23.1KR vjw ] 52 5

32, DIMZE 24

321 3 BEFEFIANS-GY

AAEN B Pk, FA AR EFFANSGHE
e FHE Wt U3GO VET Aol AsUE
uet gAldo] BeAl dgich FAS Tl g B
el 09 Ajle] 44T A £ oloiz \t G
ofm, 3t Eo Pol YA A2 AFFLIHAY
HoIA ©E ol SickFigue 24, 244

w2 Astol= & 29 radAe EReH S92
N &L 371 AZE A w3hAla) Fekel FatE| ook
(Figure 2B). 53] 953 S A5 MY FAH 2
FUA] FFHA A= wAIEHA o] E4]o] watdch
o] oll2 93Y Fuolls 4dFo R g2 FBE {7
o2 A9 FAIWIEEY) 22 FEela i E S FURR
2281 Figure 2C, 2D). o]9} Zro] L8 H & 44 &
ulEREE 220X X Fo] oF I H=o] 2R o] shE e
AT A BAS AT EAE 1T = Uck(Figure
2E). ¥H wj R o2 2ol o] B8 A g &
A o] o] o] 9= A& & 4= AcKFigure 2F).
AAENE BEE HgeR, FAPARENE 2ARE



Fo{ SHEIAX| 2E FaAMI8 fF22l M2 o/ oludy | @35 | Aol | 19

3000 ym™

Element C O Mg Al Si Cl K Fe Cu Hg Total
Al 759 3339 - 218 - 405 - - 210 1945 3124 100
(wt.%)
Bl 1166 5566 069 627 727 707 148 105 175 711 - 100
(wt.%)

Figure 4. SEM-EDS result of red and black color materials in Gold cone filligree ornament(NS-G1).
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Del: SE Delector SEM HV: 20.00 kv
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VEGAW TESCAN
”

EINMn

Figure 5. Microphotographs and SEM images of Filligree beads(NS-G2, G3). (A, B) Image that shows decorated border
of hole in line of gold thread. (C, D) Join image of gold granules. (E, F) Image that shows gold granule drop and detail
image of joint part.
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Figure 6. Gold granule join state and join part SEM-EDS result of Filligree bead(NS-G3).

AN S 51 Slolef

A7 s Aol G R 4
SPAL Flebh $50 FFen Smele SALE ol
45 3 Ao] AZ TSI ol 59 Aol
o FYAE Bl FAL B shelaiA Bt ol B4

2 H2S S A0 BU TS FANRE
oM FNEIAE Ak 97t WA olF 74
A1 B AMT)o 2} Sk,

A0 A7 B A A UFYEFEANS-G)
© FHoz 349 BEe 7ok A4 9 2
DA RS & 5 Yeich web e ge A W s
o] o] ToeIA) A5y Sla) W7 WAL} EDS
BN SHgichFigure 4). o] 23t 24 BYANL
& 5e(Hg)?) FFI} B H(S)o] AEE] AAHHES)
= st 3 34 SR oyt o] U2
Hylou A0 E BROIN B BERFL Kol
raslehgo) 24RQ SARlE EE Boz 245,

°1% 9] 25 I ol 438 ol wifol &

HARE AYshed wte 24 453284 (NS-GI)

2 JAKHgS), B 2L ot 7:.%@ % &+ A
ok o|oh Ze At iR FELT EE ARSI #
Aot o] A Ao A E FolE= AoR, Ao BB

FAN7IMY 7Rl 1 Ao BeEn”

3.2.2. '—:‘—_rlé(NS—GZ G3)
FFOE BAL AT TEE. BT FAE FO
= wE r+t—. Fgoll ABHE BESHE TS E1 S8

Element Al Au Total
1(wt.%) - 100.00 100
2(wt.%) - 100.00 100
3(wt.%) 1.21 98.79 100

£ 453 vl 217 574 o S wet o] mrt e

THE Fdon, 18 o= AAE =9 HFYE
218tk Figure 5A, 5B). 2% EHO| Umx] BEO
n|AE FPRHEe] 27) ol AAF HIF S FAHL
2 fAReH, oA FURES o 23 F3l 2
2He AelE UEhlth(Figure 5C, SD).

FARAAERE S 53 FAEA AT, NS-G2e 5%
o] 43te BEdHe 1O Aol FH L vl 1.5
o 2 273& yepllen o] 37)¢ dagle] €5
AL FAE 0.3m= = AT U= TP L
£ 29 AH= AZE Aoy S48 ke 5 Al
3A0lA Fe7t U5 I Hol ExEslR A
o2 gk 2739 54 A1, R e FAA ] FAL
22 0.3mmE vrEbct

NS-G3& $949] 4458 BEshs 799 Ago] 20
of vlaf 1.99) & AAE Yehla 79 HFE G414
FAE ol 2 FEoA 0.4m, 2 FEJAd 0.3m=
£ ApolE HolA| gt SR = FA] e NS-G2¢t
Zo| Aol A FEE mAl 7Hs-Eel 23 FEf7 @
o] 4R Byo] BF U AR 214 0.4m] 2

718 Bl
FETE ERAE E r RS Ridos
gere Apelolo] HelE Yee e Asie 23, 1

P T2 Jou YR uAste] HAFEHE 4
517] o2 Rck(Figure 5E, 5F). whehA] FUAe] HEdtd
& 2 e A P2 YAGYO R B} SEM-
EDSE E3) A3hd-g 24519 thFigure 6).

AT/ oldY | HESS | dedn| | 21



22 | EZEEt3|R| Vol. 26, No.1, 2010

Det: SE Detector
SEMMAG: 169 2

SEM HY: 20,00 kv
WD: 15,0480 mm 200 pm

Element Al Ag Au Total
D1(wt.%) - 2.65 97.35 100
D2(wt.%) - 2.64 97.36 100
D3(wt.%) - 3.52 96.48 100
D4(wt.%) 0.85 3.45 95.70 100

Figure 7. Microphotographs and SEM-EDS result of Filligree ornament(NS-G4). (A) Connection part image of gold
ring. (B) Join state of gold ring and gold granule. (C) Detail image of joint part. (D) Trace of microscopic soldering
that is observed from connection part of gold ring.
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