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Conservation and Analysis of Gilding Silver Buddhas
and Relics Discovered Inside Buddha of Joseon Period
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Abstract ~ We have investigated and conserved three small Buddha statues dating from Joseon period that were
purchased by the National Museum of Korea. Chemical analysis and investigation of internal structures were
enabled us to identify its compositions and hollow spaces which have various materials just like fabrics, silver
ornaments, beads and wood fragments. The fabrics date from the early years of the Joseon dynasty to the middle
one. The compositions of matrix of the Buddha statues vary 80-90 wt% Ag and 7-15 wt% Cu. And its surface layers
were gilt with amalgam. Mechanical and chemical cleaning with EDTA-2Na were applied together during the
cleaning process.
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Table 1. List of objects

No. Name Era Size(mm) UE T
treatment(g)
Buddha I\;IV i%%z 212.3
1 Buddha statue-1 early period e
Bs=2-1) of Joseon H:19.96
Pedestal W 54.02 27.3
) Buddha statue-2 early period H: 75.72 2170
(E52-2) of Joseon W: 53.55 '
3 Buddha statue-3 early period H:57.30 1074
gs=-3) of Joseon W: 37.40 '
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[Photo 1(a)].

(a) Buddha statue -1 (left : before treatment, right : X-ray radiography)
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(b) Buddha statue-2 (left : before treatment, right : X-ray radiography)

(c) Buddha statue-3 (left : before treatment, right : X-ray radiography)

Photo 1. Appearances and X-ray radiography Image of Buddha statues
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(a) Existence of objects in the body
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(d) Separation of second textile fragment

(b) Separation of first textile fragment
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(c) Separation of first textile fragment
from the statue

(e) Various materials wrapped in textile

Photo 2. Separation of relics discovered inside the Buddha(Buddha statue-1)
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Photo 3. Relics discovered inside the Buddha statue-1(a, b) and the Buddha statue-3(c); woods, beads, textiles, etc.
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Corrosion Product of Copper,, Studies in Conservation, vol. 47, pp.211-216.
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Photo 4. Removing corrosion products Photo 5. EDTA+Super absorbent
polymer(SAP)

(upper :before treatment, bottom: after treatment)
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(a) First textile wad

(d) Confirm of first textile wad with
chinese ink writing

(b) Second textile fragments

*" B

(e) Confirm of first textile wad with
chinese ink writing

(c) Separation of first textile wad

(f) Separated textile fragments

Photo 7. Picture of separated textile fragments
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Photo 8. Separated and arranged textile fragments, cotton wad and five-colored silk threads
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Photo 9. Removing pollution on the surface of fabric and smoothing out wrinkle
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(b) Textile j

(c) Textile ¢

Photo 10. 2 pieces of silk tabbies (4] with Chinese-ink writing and 1 piece of 4-end complex gauzes without pattern (&)

, %A p.125.
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(a) Textile b (b) Textile d (c) Fabric f
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(d) Textile g (e) Textile

Photo 11. 5 pieces of satins without pattern (&4
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table 2. Opticalmicrographs of texture of textiles and characteristics

Microscope photo Size Density  Thick
Name  Photo Texture (lengthx  (warpxfilling ness Others
Front Back width/cm  yarn/cm]  (mm)
) ) - It has Chinese ink writing
Textile silk tabby 7x35  23X21 009 - no twisted fabric
a (plain weave)
- no selvage left
Textil satin without pattern - It has selvage with
e>[<3| € (warp-faced regular 5- 5X75  82x30 0.15 0.4cm of width on
end satin flying number?) one side.
4-end complex gauze
Textile without pattern 3X17  83x16 029 - noselvage left
c (4-end complex gauze
“ texture of 4 warps twisted)
Textile satin without pattern - All of warp and filling yarn
q (warp-faced reqular 5-  1.1x2.7 78x30 032  are Z-twisted.
_ end satin flying number3) - no selvage left
satin damask - Part of flower pattern is
(ground: warp-faced seen.
Textile regular 5-end - Z twisting of warp and
. satin flying number2 8X28  74x40 020  untwisting are used
pattern: warp-faced alternately. Filling yarn is
regular 5-end satin flying untwisted.
number?) - no selvage left
satin without pattern “no selvage left
(warp-faced regular 5-  2.8X15 77x30 0.15 ) .
end satin flying number?) -no twisted fabric
o - It has selvage with 0.3cm
satin without pattern ofwidth onlone side.
(warp-faced regular5-  21Xx55  80x36 0.17 W i<ted in S sh
end satin flying number3) = UEITIATSIEL D) e[,
filling yarn untwisted
satin damask
(ground: warp-faced - Part of flower pattern was
regular 5-end identified.
Textile satin flying number?2 ~ 21.4X1.8 86X36 035 - Warp twisted in Z shape,
h pattern: warp-faced filling yarn untwisted
regular 5-end satin flying - no selvage left
number?)
satin without pattern
(warp-faced regular 10x13  92x40 018 qup twisted in Z shape,
5-end filling yarn untwisted
satin flying number?)
. : - It has Chinese ink writing
Textile silk tabby 113x3  22x19 009 - notwisted fabric
J (plain weave)

- no selvage left

421 =

O
02
iz
M40
re



ZHANM SHEEE=dd O =832 EEX2] & MEAT
I

V. Z31} @ p=t 15%01% A5 A0 Hop AR Hojan didj]
1A S H9+= Ag 93.13%, Cu’l 5.14%
4.1, TAEM e Sato g BAERIct )il tiFe} vigke: 914
shet] AMEE 2l A9 29| shiEko] 98 7w
4.1.1. 2AR1 A AU E4HEEe] A8 21 o] =2 ks
B B} RO Teln BgaER pRslgn, 0 Av AR B ol Y 2oke clns
7} 7b0] EETL AR)E (HE Ol waiw|x] oko. M) el B 24 ax]e] 9= 2ol el Aviskl =i
o Tt BA] ATE T 30] L2t SEE HE ] el 242 Al =2 = qV)
WA BAb mglo] Tox Bl Au . wiEo] Aoz FAFECE ol2fdt AL oFAFHEIH
HA B 2419 =53 24 23 Au Ag HgP
zguoa slojglojom (Cul 1% ulule] o shoes o 7|5E]0] Q= W8-S FolAE ERlo] 7hssitt, (25
2 WYtk o714 Ago] HA A= Aol K} 1, lineo] A =ol= ol 23 1 E T molH A H=tt)
Mol B @) ANF oS vephn i, Herp o (SRIGRADS sk el “2ele st e
AZE= Aoz Hol & 9o Zrlolu7t Ea|HS: A AP UeRA] §2 3to] Qlom RITA| & ¢
olgato] ARIEE Ao moEh olst Ake 9ty =oA Al M= FH7E o UERATE ) 31 7]&E o]
524 S8 Al Romlel (Y 247w SIEH. bRe]] 2sle} e ES fisted & Flofop

sk ol Hgsp) Sl E Seio

paUE!
5
N
oX,

I e

3} v} QlQithY . 1efub thol| st SAlo] el 2= gl =& AR A= AR, ofet o] FUet ARIA
ol ZAgt 3k Wojgiort B holris chays] wape)  FRE Bl MY 24T depsiel AME Ve
QM mEEA) oo BEo) gt BAS 4 B 4 glo] B,
HU} AERE YA olo] Rsalgity. = BA-19] 47 AL B -1 HiRellA SRl 4349 BAkRE SollAl
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14) 314, ©1%94, 2006, " A1235 FFsFHE BE Alel/] HREH AT, TH238 SIS B R, YFESYUETIN,

15) o] vzl Eslo] FRAS S o0, cheHel SHF gho= TAR A9,

16) #i, HERASEHIZ,, p.183, HEIRAHAHGH1999)0) AT AT7] FEFFE hefARtAO H5 IR0l mawAle] ek
WAl AR Fe7) Ee geiel stk Belol 3wt 150l UGl fastel %Y e AAst. Fua
Fole AAET B FREFOR UrolAn . A B gl 912

1T) 9P, fal, A4, 2008, TERFET A4 BEe) I 2, CREEIGRCE 419,
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4.1.3. 243
4.1.2. BA-2 =439 A9 Ae= A =4-1, 29 Ae vt
=29 Aot EdRie e 2w A o 7HIZ Agot CuZt Sl 24 o ofdd e A
et A ATE & 30f Esknh. 2419 A= Y- o2 RIFI, 28al 4% B Ae= =4-200A
19] A9t vRZ2 Ag®t Cut ad 44 9o OF FARE &4 AME UERAL I3l &, el Cu
Table 3. XRF results on the surface of the statues of Buddha
. p
Name Analysis Point Conpaliadiis Remark
Cu As Au Ag Hg
plating layer 1 0.46 = 68.63 21.04  9.76 gilded on silver
Bod plating layer 2 0.34 = 74.65 1642  8.48
Y matrix 1 14.53 1.66 079 81.20  1.06 Ag+Cu alloy
lip Hg, S detected cinnabar(HgS)
plating layer 1 15.42 = 7325 1N 10.1 gilt bronze
Pedestal plate 1(bottomplate of Buddhastatue) ~ 5.14 0.46 122 93.13
rivet 0.82 0.09 0.28 98.7 = high degree of purity
ﬂower—1shaped 1-1 6.87 0.71 08 9128 020
1-2 11.44 0.91 087 864 0.31
Buddha __ornament "4 R R0 ROL PR el
statue 2-1 1.4 2.99 0.77 8447 0.7
-1 2 2-2 494 0.5 08 9332 030
Relic bead solder!ng1 3733 1130 039 5083 0.1 Cu+As soldering
discovered soldering2  43.24  14.22 03 4203  0.09
inside 3 3-1 Si0, ) Pb0 ) K,0 ) Ca0 ) AL,O; end alace
Buddha  peqq 3-2 Si0, ) Pb0 ) K,0 ) Ca0 ) ALO; .
4-1 Si0,(over 96%) ) Fe,0; » Al,O;
4 4-2 Si0,(over 98%) ) AL,O; » Fe,0;
square 4-3 Si0,(over 98%) ) AL,O, ) Fe,0,
b-4 Si0, (over 98%) ) ALO; > Fe,0,
plating layer 1 0.42 = 7281 1755 912 gilded on silver
Buddha o4y plating layer 2 0.33 . 7361 1135 1454
stalue matrix] 70 086 130 8948 087
Plate  Platel 99.76 0.21 - - copper plate
plating layer 1 8.3 - 4928 3430 11.03 plating layer identified
Buddha Body plat|rlwg layer 2 1.93 - 6212 21.03  14.83
statue matrix 8.7 1.01 1.21 87.32 0.58 Ag+Cu alloy
-3 Plate  Platel 99.2 0.18 - 0.49 - copper plate
Relic
discoyered 1 Fe, S detected
Buddha
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2 725 o= Hol FHo| AlgHE o= FAEIS 4 339 229 2HIE Ag-Cu ABRE 2183
L F2jo] Alsto] ekt 24 BRle =71 sttt 3 E o E4-19 §8& 800~850T Alol, 219 gk
SR U ErES Rt &7} AEEA 2V o] g W& £Y-20F 32 TN By £ 22 34
HlE 2449 oF 552 AN ([FeS2)AEY FEHoR ok oA A Anel o] AUt £989f £24A &
gt He Wl F24e o 7 sl omAes 42
HlES w39= 7ol Al

42 HIE7I1HY £ aEa] A, T Hol glo] dE $Ed =
glout 245 5l @] AuE sl & o ok wol

4.2.1. = (Casting)/ =2 (Gilding) TEord ARR Yol Kol= ol 2 F s
-1, 2, 32 B U 34 FE0E, XAl AL Al mEeR 22 giks I8AIE s a2
At 2 -1, 2€ HElek SANES Wt o Hlsgke g w2 HEe] 22 R she 5 -
2 oFoA Qe RIS (Photo 1. WBE o= T2 oFi Eue A, A 53 & dAb A=
2SO gl e o8 A5 FHE Shibem gato] Ho] sdhal vEue e meke 2
RFE0] ok ARl W o= ARk Zlo= 4=, 2] T} viRke) Aol FaietA| 2elwiA) et Adk
2429 F Rl ARt IUA Holtle Ede Ao nigho] 2 Al - eme] Aol soha 44
[Photo 14(2)] 7123 Al#tAlel B2 Wi dAle] 7= Hep d5s] Fopd Zlom Held, AA 24Ee] =54
A, S5 (R Witdlde FaAle] 2] 4R A gold 2o o] Halt & ¢ gls & 3
weElet, vlaa] vl Ed-13 39 Bjs &44-22 AE 22 o glet W, dige mue iR AEe)
role ol 8 Ee 2Rl Aein] Ko FEIRE ARS Held, ol 2ARA Aol AR/t
Ee=(scab)o] ol F4E U [Photo 14(b)]. °l= ojef FARE AP HHEAF ARIE S UM &
slofof] MYt HER 8ol Fol7t garEo] A7l At A=A FolA & 4 Ak, HIE AP BESY
OS2 88 FUAIY] 2ot 19k, F57t VM Ee U 9 Wart Q7= s, B4 319 Ty EEAETL
T 7Y AReE, AR FEAR] aEF 5 TRt = A Ze of=fRt el 240 2 A= T A

(a) Iron core and trace of textile (b) Casting defects(scab)

Photo 14. Inside of Buddha statue-2

20) gEF2F3S] 2008, "F2AA oA, RHI=FEEEE]
ICFTA, 1993, "Intermational Atlas of Casting Defects , American Foundrymen's Society.

91) Z7|=ER, 2002, TEAY,, A7IuHEE SA2AT A8R, A7IEaER, A, p.AlT.



4.2.2. Hf=H kAl

Al o] BA} B o] w Bahe Aukt o
1 ghow Hleke ulok=d] 8oLt o] Bl A

8}4] 9k o] Soeh(Photo 15). B4 -1

o
=
A 4 YRS o] e TS wEw B W 7, 5

H]—DJ—\“ o]

ZAEE QA o TR AAM B3
Ao 7lekshn) -8 vpAlo 2 npila] slgdc) uha
A -3 v TS TAPY A0R Hol= 27 Ho)

A gt gl B 7kl 8 o o fle B
] o

4.2.3. CHE} MIZRHH : TE2 (sheet metal working)
e 24uke oAy Ry Yl gulE Soa

FHS viee Aow e A RE 5 ook 39

A7 HT} QT 70 7] wr)

(a) The join of pedestal
(small piece is lost)

(b) Magnification
of join part

(c) Diagram of the join
[yellow part is gilded).

Photo 16. Joining and soldering state of pedestal of Buddha statue-1

22) A, 2001, TEEEA -Alw, AR, 7R B4, nIRAL
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: ZZ{Chasing, Engraving)
ol sl ST el Ew
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*5401 7Fe sk,

£87106] A8,

Table 4. Techniques to ornament surface of Buddha statue viewed from the methods of pattern chasing

Tool
Object Meth_od ;‘3 Magnification Location .
chasing Narme Size
(mm]
front side of chisel
hairline crown(x5) W:0.15
. /Gonggun
engraving /eyebrow : /0.37
(x10) chisel
around
the crown 307
(X 10)
/@15,
/Yeongrak B34
ornament '
Buddha g (X5} ring punch
statue- UNCRING. — (Bangulchisel,
1 P 9 Nukkal chisel)
knee
ornament @0.7,
(X5) @16,
/enlarged @35
(x20)
back side Gonaaun
line of crown chgsgel W:0.4
engraving (X 20)
Buddha kicking evebrow Gongaun
statue- line y 99 W04
2 ) (X10) chisel
engraving
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1. 339 BAke WE Ynz3ye FaEoR Wby 71Ee] maadel dife aEeR AUTRAWI
om =zE Zlog 2AEr} W BAELO olx|3lal tmoz Azt ok, 9]Jrlf*oP n%ﬁl A7t Let
Saglom u} %11'1—%1\—1;_ FxE R 1P HEA U] Q3L axxjof] a7} sEpEl 74 o] F-AkE]
) T e 2L 98] E2 Sof clekal A UEh7] wiioll 2t ko 2= Sisl|7h ol ¢l
2 s EaE ] 3] BlolEloltt 9ES F7 HeHA FAZ B ARt AEekle] daio] A7)
T4 B BRS BES I, 2.

9. ZABMAT 227} Ag OF 80~90%, Cu oF T~15%2] 3. weeold $5E AEHS BA7E e ), a0t
SBA o| ZxLofalzt TELY Fl CALE AL ), ole] He d ez w0l ek, 2414
o= A o a2 1 oAt B 2] A9 A Sk

AR LSS Sl Yol ohs < FEUI TE BF SURAEAC] A8 H 24
Aakal Ao& ol glom] rjulalolals AlEAld] 71712 Eo] ARSEIY A5 EAS HolEt, o=
o] GEo|Al UER}r] AR el 2AIAo) 4] A Hds sy ok 583 SAR AE
o|21 tjopst gEjo] SEofA] BolE; HAle] Aol O] BAH} ydsto] o 7K A7t 7]diE

(a) Before conservation treatment (b) After conservation treatment

Photo 17. Picture of Buddha statues before and after conservation treatment

24) 1) BA/|MEMEE, hailine engraving): o] AZP|3 WESH AL HIAES] A shie] 7k 42 APlE 71, AAR A9 g
ue AP a7} SRS $uzt Som ARSI dt.
i) o7 4 Bk, ring punched ground): Zhes] ARl SIS FIBE Ageiel T4 P4 ol £ Se) ]
Ao ARe A 7, A2Alololn] FniARe) B8 wolsel Webazl 7HOR, $3E AR HRAITS AT Al He] $-47I9l
. vigeeo Fsl How ol oA Ho ofthgeleh RERE. ASSE BT HESE, w4, ¥ S0z vau
T34, WAE ojo} SRl

i) %27 (UL, Kicking line engraving): Eol BT HO% Azl 7k whE HIAES] A9 AP 24 ASEA Aol
AP 714, Ae) moo] el oloializ Flo] Eolet. Bo) 71271t A9 3, Aol 7kdel wet o] Lgdo] Wb

iv) oI, 2002, FRITe] F4gel,, ALtnEEy.
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