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R7I201 Z0/9| AW TeH= XILIKO! SHAOIB 0|2 QI3 AT RSt WSS oAl T 4
gs MASOICE OF, M, A2 59| LS 3 oxing' F0I9 TakE I8 LA 2

TEO| Lt AE0| Azl 2 IS O A T BES Walish| ot
ol2feh ZM HE HMH= TS MEE MRS MEAYUS Sl 0IF0XI=d| XHEIstH AiZe] &ds
Zefet = U0 2idet M2t QSiCt wRtM 2 AFoiME S0l wdsts 2 2Eo| Holut
HURZ0f Chet shel HTE ZAL SMGIIAL SICE ZZ7IKIQ] 2 R0 2E HTE ZAlst
Znt 3 U HeI2 SLEE0L SHO| S5 St Mefeidez FYmRoL Yeleh wnbyolLt
SISHA HIFLIE0| #EE X2 OfLCh of2fet ZM HE HHE flet MA-HC =z 7HY M= 20|
== 0|88 MAOIX|Zt ME Zupt FuHH0IX| S = UCH = 029 24 HE HH HHoz
st 2 HUHES ALSE o~ QUCE 0213 BMAUR Y Hots MASUE s 4+ USK S2=
7 S XRAHF| U140l et A7t £Est0 2EQ| QHES Sblg 4 gith Wt 2Z2
LTS 2deh MA 2ol M2 ISt Z2F0| 2eoiH, BEXZ|2| oY StHE 2l #U WHo|

7187 Esit,

ARAE 28 A%, mu) Fo, 45}

Abstract Material degradation of paper, organic matter is a natural phenomenon and

harmful aging product is also unavoidable. Foxing, one of aging products

such as contamination, discoloration, and stains is the general term indicating

A4 2017, 1. 6. / AAFER 2017, 1. 23, / A4 2017, 1. 24,

5



brown spots caused by degradation of paper. It influences the visual outer form
of a work so that it is hard to appreciate and conserve the work. To remove
these brown spots through cleaning with diverse materials, it needs a sensitive
treat not to damage the work. Therefore, in this study, we tried to research
and analyze the overseas cases about causes of brown spots and bleaching.
After research until a recent date, major cause has been assumed to be an
oxidation by metal components or mold but the exact developing process or
chemical mechanism has not been revealed yet. The most favorable method to
clean brown spots is to use water but the result can be ineffective. There are
more methods using oxidation and reductive bleaching agent. These kinds of
cleaning can have a quick result but it needs to be careful due to unsecured
bleaching because the influence on the durability of paper on work has not been
researched yet insufficiently. More study for the safety of cleaning needs to be

carried out.

Keyword : work on paper, foxing, bleaching, cleaning, degradation

}E_ = ‘11-] 21U
g7l (Greve, 2000) HAFE A7 A 72HES] HEAE O 1o} $83F aniA=] &
STt ol ZA 52 11 IAY jlo] I9fFolE AdA el E AlFAEE LHAA
1 ded 7RIS AL 2o A H HES st (Cheon, 2004) ®AIE 785
Zp50] dyo] agEo] Ao 7S s Tt

A Aol ARt 2hEe] HEA R W] 3lojA F83 A2 2Ee] Aol 7=
o] oju7h A== oA 76‘% A I AHS] BE Y A BlS S Fal T 2 &Y
< e Aolld HEARE AeE= vk, v)A Aol S83%t nleatEe] 4 Ak o
UA] HEe ffal Hot =270 ZZ%EI FeEHad o= k. 53] 2M 452 AR
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3t AAo|th(Kojc et al,, 2012),

ot o] WMoyt A=o] WAGE A FAEe] T AR Ql A= AlF
(cleaning)o| ZZo] A4 W EAPwof whel 2b7] ohE2 WS Fof Qe ALE
H Ajabgol), spAE AlX o] A L Aol whet ofstE AREo] S AStAlF]
7|Hch= 2R oFsle} w-3tE w2 A APAIZ 4= k= Ao k. E3] I3} i
A & A Al 2 Hol2pE o] &3 AR o8N anprt gls 79 A

£ A8l she A9 glom ol AR §of mhet Fo] Ao FotE 7153t A

O

AXFE SRolq Fo] 24 A A7l Hulle] et A7 % 2= (d9)e] Rake]
L 0GB AAS SR B AT A%HoR QWAL YA, AFAEY BEX A
DA A% AAZ 95 EAA|) 5ot el T F) AT Wy ol wheiy
B A Fi ololk] WAIE 2] A= 0] lolvt Aol that slelal T Ak

institute for Conservation)2} AATA(Abstracts of International Conservation Litera-
ture)ol] 559 AR F =EAlE, 25, F4Ho]9| paper, cleaning, foxing, blanching 2

ERBHL Qi AT RS ANstel 2ABlgc

21 HIEIRHZ0| AFRE|= 20|12 29 EX

Fols B} 47} BaEl] ol Agustolo mrE 2o Aoy A% Aol
L d3tS §E5fo] A|2E| = A g7o|th(Kim, 2014), &38| £o|2tal s MAR = (EEH
KD Seluteto] ETRIoL T Mool AFAS AMSHE W ofule Arg e Fxe} oF
x)o] TR AA7I0] WeubgolA uE T, mreby B ATolAE WA Folo] S
ahxo} AR o)A 2T,
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oftAu AREE AL %ler TIF TP W 87t Sl 3to] Bl A A A

Az A T AAIR QIAE R Sk ey FElEe] mE AR R

oFe] Ak Ao
TAA HAL e F2olA GA7E 9] HekS tialsiAl HSIchKim et al., 1992),

M

2.1.2. %A
7). w9

RS (HHE, Cotton)= SA1A1ER] BBLOK(D)RAE dojx|i= Hg2A, Folo]
Qm e AFRE] A2 AL 184]7] BHREoIT, AN gl F2 WA g of
L3 e BRES ALBsT] Fo|2 Ak gtk AXE WS 2 T K=

BEREE, AAR2 o]FojR Ao S (staple or lint)Ad-fret tHda-=2 H HE(cot-
ton linter) -2 £ EHJoung, 2002). HEl= FAkl| MR} 20 Q= w2 Al
QU O 7 HA A0 o) H|g|| felA o 2 AER ¢ A SleFo] Wyl AAFIE 7} o

ok o] 3t YekE o] Etslal, EgjA o 2 AHgAto] A1 ZF e Q45 wiA
b e B4 AT ek BF SReHo R B u AE 74 B BT &
ABkA] gkot Boll it Bo-o] Holxn) oo that whgo] e E4S e
thShin, 204), ©]9} 22 BAHOZ Q3| @A WAL DAY Y] At
E)e] AR AR FE A

TR 2 HRe 2 TepR|o)] ARGE He] FA, ] wE Folo] &
wol geiAu Aol 71E2 oy BeAl= AR vlert Be 0 e
T 2SS Aol ARSEER VY AU Ade 8ashs Foldd, ol t &
Toll Feete ko] F8S WA = Qs W] A w7k Sl st
tH(Min et al, 2005), =W TSHR] A1) AL ojgg|ole] ufH g|oli-(FABRIANO),
Zg20] of=24|(ARCHES), 2H]A(RIVES) SolA AAGE Fol& A iste] AF
B3 9= AAolct

AT
¢ B = YR Y A(rag) ot = (Cotton) AE ARgshe Ao

—
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aro] 9t} Ynpzzlolals Fao] 7|1 Qi 2olet w7 k= g2 A weix|e] ¢
=27} B A 2e WAS AlRgdellA] e 24T o] A eduR] o HRE
AREREEL olefRl Bl AR ofE SO AEE AN AXA &7 weel At 5& &
2| £ 49l tE od YuEr o R &
Sl =24 e Wetdo] FHoluth(Min et al., 2005).

3lsix] oko e A £ Hux s

l
i
FE

U 24 @y

AR A AAlel| A5t ARG B2 93%+= ZA| = AYARE|RITHLee, 1996), H
& ARG A RE B A A9eet B9 2ZE 2 4 Qleh
o2 WIpeE B4 5 ARERE A B4 U B4 A8 50 AR
G2 AREE7| &= Stk

A g BMzo| GRS At B BEE B A4
o Aste] Az gk Zloluh dA) A-8atE s
215 283t 7|AEZ(MP, Mechanical Pulp), 35t =& 283t ghshd=(CP,
Chemical Pulp), & 7H<] A2]E -85t ¥I5}sHH3Z(SCP, Semichemical Pulp)= &

qm g
iz K

o

£ 7IAIAoI sfek4 v
HERE 7IAA A

IH

1m

Ao B4 9 b U=, B4, ) G570 uel 2YEr o} Sof Wxel 4

B, RS 53 2 B B4 Aol 4= 9 F3) dof A9utd A
Aol 71 ARG Q7] AL AYPAE AHgstol FetBLe THS Bk o]
fefste, ZARE A9 Bela el ols) ARImHe] £4o] glon Hazt A
SElo] S A197H FAEE W] SRhEEE MENSe] de] §52 Fof A
fote] W) Aol ol gtk ER /AEEe) 49 46 1 thkel o]
wmsta Q) el H69] £ W dEAo] HolA MRel Zwst ofat Wi 5}
shme] 45 2ol iR Hf HoE §EH] uhe] 6ol Gy B o
F4o] FAPElo] Mfe] Bt Baiack 2t Bzat o) BHL (Table 1} 2t

(Archives, 2011),
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Table 1. General classification of pulping process.

=2 7| A=z s StetEm s HiStSHH I St
IR B2 TS| ALESHK| 224 | AED Hol 0|BE|H, 7|AER! | S, 714N 2|2 EE
g | L7 ARSI, 7|AIERI ol | oluXli= el AMESHR| e Stof Hostat
Xlof| olstof Hz ket
> 14E(85~95%) 4E(40~55%) 14-8(85~95%)
. X7|- X o HIT MRS
Moo | C HR7HEL ofE < dR7HED A II:' g=cl gz g
e R TeY > S =TS . OFX{5t
sy | ETEE e - e ==t Mg R
AL
QI QI SE AUSE ol EE =EE
Eriliy HEHo| =kt HEHo| Zolgt
+ M= == (ground wood pulp) | + F2EE HI(kraft pulp) « =M ofstit Higlet Ho
2ol 7|A == « 0P ™I (sulfite pulp) (neutral sulfite
== (refiner mechanical pulp) + AL} HX(soda pulp) semichemical pulp)
- G EHu - I5g J2ZE HE
(thermomechanical pulp) (high—yield sulfite pulp)

48 = MME BIo| MAZTYAR 2xfe| HHSY X 100

EAEZ R A2RE Fole] Fi= ARl whet AMIA|(pH 4-6.9)9F /321 (pH
7TolhHE FRED Fols AER A A o= vARE] AelA, 2E
A, F389A, 7, Feldlel’ £ 5 5 52 fiteles e EEE0] A
7He = gl o Qej= AR ARt A sk A e S vle=
=2 tMdAols Eailtale), Z#ol(clay)7t == AREEAL Qlom, /Aol
o] T2 ARgH: AYEAAlE Eejota ot =(Polyacrylamide)7} -2 Ab
o, ApolzA| 2= AER 0 A0 IpeE B 3k AeE Fol Eee EE
Fapste] Q)=o) M WAskL =9 IFAAS AstAl7le HACR i (starch),
@ %(resin), PVA(polyvinyl acetate)so] AH&-EM, Afo]=2A2 A 2= SAtdFulE
(Alum, AlL,(SO,), -16H,0)& A}t

PALRUES 2HAbo|28] HRAR ARG 4 2AAA0] FAFEHARE Fol
O AHeE pH 4-52 W57 Hof Folo] datel] 2 J7FS 71AA Hek olFA A=t
H AMIAE 37] ol Abadt REZsto] RglA] widE Wk opye} A7) A5ty
o Bybide] ofeiFe] Bl S $49 rtelzAof FARES AMERIe R
A A Z710 3 MRS FTHAIZIH, Fol FIFE ARshs AnE vEhd
o}, webA FAAE BEAC] Holuh BEEA, A7|HEE AF Foll gl ARg-Erh
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2.2, ZM HE9| HOI

7181l Fol ok s
£ ofg] 7k Ale] whet Dbk, S dduleTe 20159 79 Gl A3
ofFeh 537 A% oY, S| AR FFS Slal FEEC] B & =29,
IE 5 obrtolE A= oF 30070l gt et
Aol A BEE I FolEel= %—TL'B‘}E 2 &4, 97,
o) ez} chE A AR

l> i _Il~>

>1ﬂj

Figure 2. Examples of brown stains.

9]0} o] olo] WAISHE 24 AR AZbA 24 i TR A
2 212 32712 ARt G EAL B3P ekl tiie] 49 Aol o
o QBAY] P WAEl S Aolol uhet ThE A4S Wk Bicchieri, 2002), 24 A%
o MPYT RRO| A9 Folo] w7} oFshAIn] A4S Aol utet T HHo| u]3) o

A 4 % gk

i)
n:3
e,
rII,
)
|o
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AlG7HA 9] AT-AR & uf o2 gt 24 AR = WA US 359 Alshy vy
=9 FFoleiaL F5dr: sAEE 60| o9 Aol ekl vl sk 2
T A2 B AIA] ke (PCC, 1992),

olgfRh 24 AFo] Edof tigt A= 98] %3 Foltk(Brand, 2009).
= SR dRbE e = Folof doto

4y a -
A Fi a9loRt A a2)(Be, Bsh AEA a3l AX7IEH 8(ARA
o]

FoIEES 255 olv 78 Yo R AT HEH e A4 2EE)
S 37 A EAIRrt Fasle), G4e S19) Holut xel] ZE Holie] o
3 HES ol 27l %245 B 79| shpgol HAlse] AUl Pt
HoIT], ARAEES 712 H 02 Fo| Aol SRS FSHL Yon2 £57} S

ol9] H{-5 HalA7l= dl Fash i) & 4= Qe Fols tiRE o] SUSHA

i)
>

=]
Sl Th] SIRRRE E4t, Wi U] AP HE Wste] el fust
B olFelx st Ao] glek E AThGE 7} 65% ool KW TS 10%
ol4go] Hlo] ulapEo] WAIE 4 gl x7do] HrkiSeo, 2008), WAl o] st
= Fo]o] (e oFshalA RaeiAm, vl Hnl, 7] Yol wAlghtHFigure 3)
S5 A4 F2 Y] & BTt BAT S BRI HEAY &g WSt
e

i1, Alte] BEY 5242 ds} s} 14shEtFigure 4)

Figure 3. Moisture stain : Choi Keunbae ‘Inde— Figure 4. Wrinkle : Pen Varlen ‘Choi Seunghee check—
pendence hurrah’, 1945, ing students works’, 1954, Collection of Moon
Yeongdae.
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2.2.2, Yol ojat s}

AL B0 AT BT, FUES A B0 I A 2E
ZhAA gele] el ulmA QP ol gL, 7]
6221tk GolshA| Akstale] stujeln] ZHAgIc ALEA] Fo| o] ofste] F453] ¥
Ao Qlojubiz AL ofelet 2] wholck Wakel el by Aldle] B4 =
S 9lo] o] 50| FHEH O WER 04 B Sul SR 010 dotE oIk
AyzyElck ofee WBH: A2 SAISHE THelA & Tk AHERo] A

y
ZbeiA QI STt 7ReiRIA] QUskel S ate) A Rolg Bl A9 T 2

o|& ¥ 4= Qirk(Figure 5),

Figure 5. Color change due to the light : Lee Yoksung land scape, 1988.

14

2.2.3. A= o] o7t &3

A9 A2 ToM & A FolE HEmAe] Ao Fobd =
Al7lE Aol A2 Aol AAF R A5 VIR ElR FolE A=
AZ17] wigoll S Az Hoh A2 ARbe] 27} 7hssith dAll FolE dxst

Folo] FEAEo] EAe= A 11 XAl Guhe] Ylelghar o 2= AN F5
o] elgt HakHel shshikgo) Folo] Atsjo] FHL F 42w rk vkl 9 2
wi T2 F4-2 A3 3t EAsiA|et, dat Jel= Fole] Akgte] JFFS &
(Daniels, 2002). Beckwithi= Fo| y¥of dHo] 2= ST 13)7])2] Al 2
18l WASHE Holl, A el ZA] 91lol w2t sfabd vhgo] o foxingo]

SRk Al glnhBeckwith, 1940), Tange ®Fo] ojF-e & o 4 e
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7HAAL Qlem, vhY z*‘oﬂﬁ e iEﬂ LHER 7}X‘X}ﬂ§ des a5

>
2z
o
U
o
3
rlr
2
ISk
8
3
)
oM.
1o
lu
5
i
)
N
i

o 2

o} Hk-gslo] sl relE gAJste] MEZ QA Ballo] ZujA|2 2-8-ste] d5o| 4
Hrkar Botth(Daniels and Meeks, 1988), $12|9] Z-¢-ofli= ZA|2Hgof| AMEE= =
of x23HE ofe] 714 A&t 5 A3]do] xghd A9 A Ao EAske] A5/l
Z 4% QrHKim, 2015).

F2)9] 4~ Q32| ARgo] “foxing™@] Y102 X|EE]7|% it} Kolare= A4
A} Y A(iron—gall ink)Fo] F-Aof n2]= @FFS vjuEAS Falf Bkt
Holo] e Y=o AP f7lEo] 4lslshs et Witekaet oA Al ol

o
(ferrous fon)& W/gate] 2e)nA|= Ao At —Esﬁ% A% % ek 21 Byt
4

%

(Kolar, 2000), ol#igh Q= ¥4] At - A QA W T 0
ol 33481 St 1A 34291 B o} Holo] FHlo 2 o]%;; %9
on ofefat At Fejo] ol &Fo] MBE 0L ABle] WA SrjA|= 2-gote] A%

o] Sk 4= qlrkal HktH(Ciofini, 2013),

2.2.5. 4te] o3t Ag}
19417 1ol T A|R]7]15 0] B o] thge] Fof A7k AT H AT, HhA]
718 J7)7|w Aof| o]5 A2 7t F4:8] IatEtks Ao] 3R QItH Archives, 2011),
olefgt 2o FolAme] whE ASeel F A1 2 ofake i o] v Y-
RfolgA] Az Wolck, Mool Folg Az u) Asht e Sis) ALga A
g % AT AfolgAle] AMARe] Folo] Mg e st SluldER 0 Ag 7}
PRI s e U ] S0 S e o
= 7¥ohetl] Axgt oM EeAlr, 53 S0l A 7 Rdle] agler
A-g-]tt,
ezl 7] eHe 2450 &A4dell 8 jle] 4= Qlrk ti7led =4 F oliist
3} AR, JJ@}O'—/\E:L(Oxidan)
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oA AAE AR HolHle), HHESA|, X 5 74 AS w el 52 ol
53k AA2] Folol A ARE AL 0|2} W3 thE Fol 2 AAIE] Holslo] Hpale
o A Hek(Figure 6). A2 Atolo] o] £
oL FOIEAS W QPEIL WHFALS A Yol BA| FejE £ Fol7h A4
wlo] 0 A ulmA 7] AR 4 Y eAlo|cHArchives, 2011,
= 5.8 APAY Bl Fol wol mi
o

WA 4 glong Aot FF

Figure 6. Migration phenomenon : BIBAZBEENIE ‘Korean literature’, 1954, Collection of the Ku—Sang Literature

Museum,

]_

off

2.2.6, 2l71de] 2

e
o

¢

T} Zhe Ao MAFE iR 2o Aol ofs A7gE ) glado] B
Tole 7AEZAR = e 2AS w7 "ok 9] Fole titE setdag
HHEolRH, ol FuFAHS AR wiiZeol dE Folof et 2o} ok oF
3% A%l s}, spA|RE Z2A SRS whE7] I8 AREEE vl el E X0
78 10% 7Pk Had S 7HRE Bk ok Folz AR L vt
79 A9 Fol Al FAl Folgt 71wyt oA 71AdH] ] nH| = Folo] g FE
oflA gdo] AAEA] §har Eg-Aof o3t Ao A|AE o] Rl H9r} Wk
(Figure 7, 8), o|gA| xt&s}= 2| 1dS HE 77 5 Eaj=o] MERQAE ASHE

AR % 7] el 7Hs 3] B 4R Ake] HES T S YRS NEs



ol IR0 Lot 24 S0t 20l Chet AL

o TE3H ShollM Argaiseol miESA], dAl S ol 2 TRlE v
A

Apstod A A v el Fold 73% oIS S0 e Folz ik wL el

Figure 7. ‘£ +—5%, 1956, Collection of Myongji Art Figure 8. Weekly Literary Art, Vol. 1. No 4,
Therapy Institute. 1952, 10. 4. Collection of MMCA.

2.2.7. °9P7] F2| shehade] ot &4
ER e BAe] ABHE FUY £ Y W L drled BUR BASE
(S0), AABFENO), 92, Fataps, ghrfol, g, vjel W 41 Fol oirf. &

5 AU BRI 5 3, A

ﬂ_
%
oi
i
40
o

WA, S AR A A

s 1 =2

Lrl= A2 Sof AFRE = T2 Eof 2R 3 87)3eHE(VOCs, Volatile
Organic Compounds)& e} 9lA|e] Q27| AL fatghat SAl] AR2E
of Yl WNlolE RFS E 4 itk 53] A4 W oS Bk AN BAow 4

24l o7k AU HIAE 213 Fo] TEAQ 9210 2 85| ek o) Ala
A A A G AL Sl Ofth 4t o1l e ahirele) ofagel
oAl Aok 2 7l ko] AEA| el gAY ol

43t Ao|chFigure 9).

Figure 9. Picture frame and Back of artwork : Chon Naesik ‘Residue of Love’, 1984,
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o] el ool FeI 719) AR WA AESE] B FARNN WEEl
Py R718RER(VOCYR Qg AlsH-go] felok 11 Afolol] FAE F7rolA
WAL 28] 2] ol§E Fole] Alsleh el aclo @ Agebw dAck
(Yun, 2010), o}}e] At S}E et AFAolo] W& Folol 2 3l glo]
vz 2 ASGE AES0] VOCse] Al o] A0 R 1eEElo] Bpe] Ty
2 uhet 254 Sigo] WAE A o oldEl 25-olck(Figure 10, 11),

Figure 10. Artwork degradation by picture frame : Jackie BARRAL ‘Fortuneteller’, 1982.

Figure 11, Artwork degradation by picture frame : Jackie BARRAL ‘Madmen's hall, 1981.

2.2.8. A=A

Folof MiAste ol e Folo A AERe s dudERe s 2o
e YRR ASIP|= SR, o] of= Folofl F2RE ARe et &,
7] ol Ffrstet Folofl F2kee 24 S5 Hgo] WA o el 2 e

THCheon, 2004).

¥ o
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HAS ooz 4 %E}(Iiams and Beckwith, 1935).
otz o & Fsgo]|l oJokgal Mol ¢y Hio} sz} (germinated spores)t FH3

% 3tAHhyphae), ' wFAHmycelium)= P F3ol2 Qs A% “foxing’
< oheket Ae AYA Hel 2] Aot rgolo] JRFEnte] ot 2RI e
o} o]t Afolo] Wjdet2 HE-g-(Maillard reaction) & 2RE] A2 = Qlrk = Al
E20A FojE A (fungal body) oA HIE 4= itk o] &jof= X]HJQ A}
7HFsk(lipid auto—oxidation) Y0 2 0l HEo] st 4= o}, ZA} 5.2 1
of HlSejt AL A e Fo 50%= AR o] Fofx|n 2| A7 HitekE Faf
o9~ ap| Q1 Apfretrid BASHES A o Qi ol A ofnfiqlo
EoAlE R ofuzh }—O]Oﬂ HE-E WYX} (Ciofini et al., 2013).
g AHEA Rl RS A E sEEolm,

21U

l-l 1
)
N
T;
ne
T

alc|
s;
o
m{ru
E
ol
=
rir
N
N
O

2.3. ZM L= (foxing) MIH0ll AFBEl= M=

AFAEY] WAl AF) ARt Aol utel 2 o olRojxn] ePES
AASHS AHY @A) FREickBae, 2010, FE] AFTS vzl dols] g 2
BN AFA Basiol i, AFol LA thRRe 0PRS AYE u7le] f-29)

Ao} WAl 7 e) 58 HAAA ot § BAS £AN7BR AHo] B Bast 4
oItk uheba] AHe o] 7h Fask ARE FAAYIA) SomiA SPPAS A

I AP B ET 5= = W] HiolA] o]FofAof gtrh(Caple, 2000).

A FArEo] AlA R 2 2 o EASH: WAl 5o AAS A8l Stolu ket
2 AAJst= A4 A A (dry cleaning), B2 SUl|E2 AFESH= 544 % (wet cleaning),

HFEAES] A B Zae oo uheh AAE, FRA o2 ARESh= A (blanching

cleaning)® & 4= Qlth, A FHE2 thE A= 27 57180 2 ZA S A

—

19



20

I A WBR 020 GFES F 4 Qo] EHLY G- At A 54 AFA
ANSHE 97t ek St nEAEe 54 U SAYES Tefste] AR EHo) =3}
A G 5 G BHe) ALgo] TAQl 9w EAIRIC AEPHe] ujet 22}
o] Aukio] ZABILE 21E0] ARE nejste] AFS 288 Bast gk

231 &

SAAAA 7H Fadt Sidl B2 AFstal fA & 4= low =4do] gltt
L 37| ZHol|A BERE] A] 71 AEE= Lujo|ch(Wheatcroft, 1992). & &=
|4 LHEES o Bt ogt £84 LdES AAStETE B s T B
EAY Al ARG ZA 52 7HE BRI AR EH, 2 SR 52 "ol
5 AHESHo] AR, o] sjEtEA] eth R ES Aslst T
d o %

=
Foll iAo, =l B olado] EH o] Jleu R uix|ufo

o
=
A H0T B gho] Sebha, 24 ASo] WY RRE A

‘6 h
AA= = A& 2eld = UlchFigure 12),

L [

v 3 e |

Figure 12. Wet cleaning before - after : KIM Eungsup ‘Bamboo’, 1984.
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AAE A o iRt Aede Gliest 201D Farste] Helsf Hw
(Table 2)%} 2.,

Table 2. Advantages and disadvantages of washing solvent(water).

=
iol-AH )lk_l-g %Jéol 235 HE'DE AI|:||A‘IO| oFAI'E|[:|-_

(I)_l -
2t JtAaR HEs SlEE AEQ| RHY0| SYELL

[
2

- THREBILE ALSHR Olsf Wapt 71T 4 QU
- EOISE, 8, FISTO| LS 4 UC,
2t Aol

« HIE0| 7AM &4 AlLt 1t Alof|

N\

.3.2. 39A|(Bleaching)
A )= A AR sk ol A A7 el e abE S Al A S g ol
E’fﬂ A0 Fol S B B 2 ARE-SE A ARE-S Ao ZATFshAA] Tkt gl

b |
HMEM ool 24 Aol 4 A E‘éﬂﬂw} Las 4 9k
4

_I

N
FEo] WS} 9-2lE7]o] %‘Ul@ %Z#UJEE S AN fEol 28
I ¢lck(Bae, 2011),

waag) BAolA 714 e ALSEE maub e Alshmuz) $helmuolc,
SHEMAE 7] Ak B Yol A 5

[e]
=3
© 793t 3kst Z-o|th(Smith, 2012). thekdt 9 Who] EAjshA|t o] K=
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o AFAF OHke] AR FUT 4 ik Folol e EHA 2§ ofe) 27
o upet 2] 24 MejElojof S|, TA 11 AT FolHfrt 4 4 qon

2 HA3] Ao] AAsf FekXu, 2010)
ol EEe] SA4 WHHg BHo® shs Ao driso|ng mulxelg B
o o) olusFAto|gls ATl A RlL
o $iglolebs WS A AU o] wiEel ma, A=, wslo) el 4l

QF o] A asi)

u{u
ox X

ol

7} ARt (b= H, Oxidation bleaching)

Aol S AR o]-&sto] A &0 Ma EaES AlAste] BAehE e
oujsh sulA||e] Aol whet FaAICE AR A(TAIEHD) E Us 4= Sl Ak A &
WA 2= THAEEA(HO,)7F Qlom, daAFlA| R 2po|d i bER(NaOCl), of
A AANEF(NaOCl,) o] 9t

Ak A= ARl Y= EEoIU AXA|Y AR dE|(AEkr) & S7HIA d59

M= 57 V\]71—1_~’ *”94 AR ?:Li’\]ﬂ—l& stekEdolct, A9 4k (pH)= &
FHPCC, 1989), A4A| A= A5t o] of

S glon] AL AT HAR, AE
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Table 3. Oxidation bleach.

A. THASLEA [Hydrogen peroxide, Hz0:]

- BE 743 OtFst sEE 3% O3to|ct,

- 8U2 HE pHE X[ flsh AFW*S ALESH0], pH 10, 9, 82 THEO{ZICE
*QZOHO A A5 (hydroxide), B (carbonate), SEHAE(bicarbonate, pH 10),

SAteH(borate, pH 9), 21AtH(phosphrate, ph 8) S0| ALZEICE
— . E:ELIOFE PHE =0[7| 25 AtEEt 4= QloLt §Iia*¢§0| QU0f POl SR oL

- 2oiSz0] M2 B XE2 pH STt mat STKStCh

- UZP| 7} =242 WEI0|EEA 2iC|ZHperhydroxyl radical, HOO-)Q| AMAZF0| Z7I510 H
BHRES0| | MM UZE TS 1P 5Y ZR AV|2sh7t st SAlof ASHHRIE Sot
XA =lo] EHE L XotEl2 2 MESH pH FX[7+ Z4-Eo|ct

- OHARSHRA FHIS F2 MREU| M= Mot 22 2AE7IE MEE FR 26t A
ZlEz|az g7 Metof| o7t Eesit

c SXEZ P20t 2SS X=Hmat burn)S HEHEE 4~ QlCt

 O{FITI HEHoIR S uhMo| StAMHO 2 HIE 4 QICk

pzs - 2|aLts =5 S0(olls AtstEUTt Mg JHSstict

- A HEo|| HIsH H|mA HAMS| XD FUAE S 6| 0[5ttt

- 14 0|S0f Mo R I WG

- OEl27} ALSEIX| 242 Z2 Hi7] ZX|7H 2REHK| Qict

- Z34(E, 72| S)0ILt 0IE2| &, ABHEZ 0|20{T! Y5 Sat 22 EX0| U= Bolole A
& 2 glck
*OIE2 TtSleAL| IS ETIAF S019| MelsiME RE5t0 Z0|2 ESAIZICE

- ASAE SS40(Q0f|= MHSHZ QI 27t STIz|of AtAt 22 2aiE 4+ o, 0
= YTt =2 2 wEH D2 pHIF HESHK| 7L QFESE|X] QARUCHH S0| Xt
HE 2ag £z At

- 182018 0|%2| QIME 0= 11 MMS TafshM ALE3HOF STt

= - FAZEALSE 42 & P20| M7|1 X1 OHX|H F0|7t ot2EIct

- iR E7IZHE & H)ol| S0(2| OfFIRI0| LAlSIHLE XF=20| Lhalsh 4 ot

< B0|2 E7t FE AlZE SOt npiteteA Bl QIsh AMAT|H Bo =z THERA Folo| AR F
To[7} LSt H20| FEEAL, T2 SHollE 71Z7t M 2 QlCt

- ZOIES 2P MI7HGIX| 42 B2 S0I7t Lol TZsHA| BHSEr 4 Lt

« H-SAX Y3E HMsH HE S5 Ut

- DpASEeA I TpASlA HAS2 ofH 2ot SIH A0 = ZeEt 4 Qlot,

- OFSt mERof MASHH foxingO|LE ZEHO| X=20] MZtE AL St g & UCt
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Table 4. Chlorine bleach.

A. XtOtHEAAA [Hypochlorites]

A1, XtOpEALZE

% [alcium Hypochlorite, CaOCI ]

. %EE 0. S%El:} M of gq_
245l0f pHE 92 {X[5HoF SiCh,
$ﬁ%§ %/SEIEE ot |ofe} Adom oF =it

TI—r

!

2ol
=
SYE FIlotaAt stH tMEZES FII6I0 pHE ZEY
XHQ| pHOIM 71 W= | TIlE|2 2 pH 79| HHFMS AHES
*’g%’éQI 42 B0lQl M=t pH 78 WA == WS 27| sl Lz
7| Toil S3t=(HLE Lza|sHpH 7 014)=l0fof Btct,
”—.”o°—." HAl AtEst= %?_f FX[aHoF
20
o

5t EROICHH TE Aoz WHE s ACt

Hu_

A MES S22 pH 0|7 |2 Het

TE

RlorgatteE2
= ik

. LIE: H

LEH Aol Ef et Fa7t UM £3] foxing'ofl 217} ALt

0 Z&0] ZX= Qlall S0I1E MelZFH HEe 4~ Tt

>

A= LLHJHEI01
ol AtE oHOF RS

2 8= 7ol

RN

g‘y
T M rH
el

2

1o mo rr

E= XAAHK

S(H, 72| S)0] LEHTHE AL 4+~ gict

= = I T =
J%JS_Il;_I
] 1o
T 0x
OgJ:'
m_"ﬁ
P
M -
S
g Lo
= — 1
=)

ue
Elis
ra
2
o
rm

(chloramine)%

"
o
<
=)
Jal

l22 BsiAlzic,
22 HyHE =X o)l
Iof 0|2 9I5| &34}
ZolLt 120 Hsre
it MIxi0| Zesict,
AgE 2 gk,

« BHM(color reversion)O| BIEHGIH| EHAISHCY

o om

am rio
&l' rm
Tl
fol

Joond >
gL
g ox >
% o 3
bt sy
o O

i
[
T
M
i)
=2
rir

OoF

LS

lor

ro

=l

A-2. XIOIHALLIER

[sodium Hypochlorite, NaOCI]

o 0f
2
To

S| MM Z 0 EHE0|H foxing'S X1|71%*
. oﬁﬂxn Az TolElo2 SHS pHEY| #ct

o=

ALt

|‘4EH°| xr0f°4**+9*AE O &=
2 XIOIEAAMZSEHC HES AT} 2
Eo2 °_|6H Ehﬂ.‘éﬂrﬂﬂﬁ Z012| Eapt LA
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2 RALGICH

EE MEEL

SE7lEE 7
ot o
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Mgt 4 lof
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[
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b FHR2|0f CHEE ZAL

B. 222121 [chloramine]

B—1. 222}2! T [chloramine—T(N—chloro—p—toluenesulphonamide), C7H;CINNa0-S]
B—2. 22212I B [chloramine—B(N—chlorrobenzenesulfonamido), CsHsCINNaO:S]

HEE|X| 4=Ch

L2 AM=o| Xt

- IHO] FIEH2EIS 2O|L LT2(VIZE0|H oEH2)0l Rlisto] ARSI

« 2HEH0|Lt O A= TSR] 4Lt

c A 7RIt BAISR Ao 2 gL |ojet AloH o Eict

- Z0|HEHE Q|5H 19374301 EQUEIUOLE ZHE2] MIHZH|Z QlsH SR A
Huxd - BEE 4%E HOH of E|n QKo 2%2 AIZSICt

+ 2 pH 92| Mol|lM Xt REXIES ol REE HilsEE= 22 FY,

AAZES LTESHLC} 01 S}
- HEE2 f54 W20 SoHZ AMEE 4 gich
- 222I-BE Tt KA XS5t}

N E R e
- 20| BIZE AEU B SH0| gl 8AOR B 4 AUt

Ty - pH 90X XAl ABEIRS 17| TR0 BAUS MBI I7} ik
<A HUR| 3 I S2ln X JHSSI0R YRS Hsts B 2ME 4 ot
<7t Atsh X2t oiZio] ZTO| ARE HHE 4 Uck

. 0]
olct,
- B2 X2 2 R E S XEE 4 Ut
= - HUREZ0| ZotX| 20} foxing'S 75| BISCH
* XIOtEAMECE WX|2 O{Ts| Satet 2El 2A7F LBt
- L2l pHE S0t 2Z0|0|X|of FEts &+ AU
+ S0I= AOIHAMHE & 3|MU Zi0|H 2|aH0] ZetE J0|Y E*
EE0| 42 4 Utk

”—.”E!OEIOH UE F7IHR(HENR} T0I20| FIMEE SaiME MA=IX] 7] H=2

C. O|ASIHA [Chlorine Dioxide, ClO;]

19514 EEINOH Sk= 2% OlstR A83H0F St
bh7| &x|7t o|FEo|H, otAI I EeSiCt
QL2 257 0|ACE SX[5I0] ARIXIQOI LIS | A S50} B

ZEUH|S|ELE RfotFAATL 24 Hoxalic acid)E AHESHO] %"—h‘% =S
- ZEUHISIER SMSIAZ Z2 HlwN QP &|ASto| &
A7t ertZElolct,
Aot Abin SMMO 2 St AR SRt 1 X2/ st
U2t Mo| HehS Xalicto] A EARXE|ZH ZREHK| Qict

o

Bt (immersion) MLt OfLI2} 7|Ml4 Xz2| Fol= Mi&o] 2tk

2 Hi7|ZX|7t U= ROlA] O|R0{70F Stct,
- X2| 22 F, ZAoto| EHMS) SISIESEIR E|QEMIES (sodium thiosul
K& AHZ3t0] BH=A| MI7{sHOF St

M= 0% ATt ofTIs| Zolofl ot US B EBAK|(@nti—chlors) AHZ

SAI7A0F BT,
HIE 2ottt ZELTISI= Xt

X|Alo| stk

*%27| pH 6~72 EM351E 0|20f 15~208 & 2F pH 5~622 HOIRICE

0| Z25tH, MIA

{0

phate)zt 22 &t
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D. oH2UZHMZER [Potassium permanganate, KMnO4]
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IR 2 s=2% Z0(0f| 242 & £ U0 2| M0|X| =Lt

pNpS|
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Table 5. Reduction bleaching.

A. 23512 A [Borohydrides]

Al 4324 LIES [sodium Borohydride, NaBH:]

+ 1970ECHo]| =UEIROH 0.01%~1%2| SEZ At
*222101-To| EEA ZHAUS AHAIE 2%7IX| ALSFICL
THAR HY X{2|of XESICE

!
>
o
ol

o s15t2 32 S0|Lt A2 SaHAl AFR5t0 S0 of T BHEICH
Aotz 71 CEEAAY AL R EY STH= M2 102 S9F LMD S ol (suction table)olLt
Smol muREls £ o 92 ARI0| LRsiCt
+ Zol= T Foj Zskelofof Bict
- D2t FO[ZA(0IS Sof B 22 ClEIS M (dihionie)22 H4Hof Bk
 B7 SR OIS E0IX] LRIt AIZIS ARSHOF BiC

- 20/ o2l AEY AR LTSS Aot Mzl 4 Tt
eAStEAE UTZ0|A of QFYEo|C
« 7= (ketone)t LHIS|IE 712 27 |(aldehyde carbonyls)S |75t £0(2| FTMS SHAA|
Z & Lk
&8 - UZAN(E TIEOR o pH 92 S V2L BalAIL 4 Uk
« QFZH SHAO| UOLEXIZE AZESEX| P4t
< HO B2 2 SEof M| mat 2 ZEE 4 0| oot HBOo 2 0|0X|X| =Lk
CHEAETI LB SHE She HU FEE A M 4 bt
- HEAEE 42 2ATIMTE HE LSt S2XeE FekSIHLE ZEO|7E EXlsts 2
2 &8N £ QL
- SE2 BHO| BHE FTIMZICE
+ Ofd M2 Mol 3t 7hsstCt,
*J2iLt B3 ofEHIZ DHAtStEnt SH| S BHEIAZ 2 QI
oh - dZz|do| pHe EF ZE2| AOIZN|, T8, 2UUIE SahAlA HIHE 7I436iCt
< 2 HZ0| AL HR0| 7| o Ssli=l0f ket #EH0| JHsStC
< M2l & &2 HIOIE S22 AojLiof otH, S3| LIES 0|22 H Z 25| X H%|0{of
Sict
- 5 HEH 7HHE HR0ll= MESIK|C ZEAQ1 AU AL O AZiTH HE0| LAl 4 QlCt
« MIZo| &X5HX| 2tg 22 sS4t THoiE0| Hot XtelM ofzollM & T 4= Lt

— .
e UEBYA-AMEHEA LIS SUst B9 558 M 5 o 52 527t Zestc
- LIEBgesICt of QFYA0[0f AFSWH I Steido| QALY
o 40| LIEBSET} & Rt
°F “LES 20|22 HE2i0E YBLIO YOI2k Bt
- SABHZ A} HIRBICE
=e - 0] Bj3) YRBOIA| SshiS HofEI,

« HIMCE
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A-3. A3512A HEZINEADL|0} [tetrachylammonium borohydride, N(CH2CH3).BH.]

RN - HZA2LIOt0]| HsH Qrgdut 2XI0| & O =2 NS Melstl= FAIGIHC
- pAStEA 7Y QFEo|C)
o4 - HEo| Jol7t | AstEICt
- OHE TE2 OE st 7gat HIRsIch
= * HELZLIOMRE FAISHT.

B. CIE|RAMLIEE(5H0|=2A1m}0|E) [Sodium dithionite (Hydrosulfite), Na2S204]

- 27} YR AHBEIRRIE BA1N0| ZX]
- IRlo] sttE TS S0l BaHA ALBBICE
+ 1~6% S0l pH 6~752 ALSSITY,

- 8o4o| okHslE I3 UBLIOW} A7

200

ollbi

411 CHE SO EXH5Ho ALZ0| ZAsIRATt

59

X}o—lzt_jd
e - DroF Ot |Op7} CISHX|P pHs 8~92] Q2 AFRSHA| SICt
- HE Aol 7HE E2 o2 oeix Qlck
- UHERIO| T} U2 X|HE QA= BE AFRE|X| O4=C
- & 20|20| 7t2MS XS] 17| YUsHM ZES X5 MZsHoF Stk
- - Ho| ™0l x|HZ 95t OFXi5H tto|Ck
- - MZ2OAS HHSHK| s HoR UM Urt
- 5] 7 HENH|0|H C|QEAIHEC} FHRIR0| Hairt
. - QHOF WENT| 2 AFRBICHH 27 SIS 4 Qlct
- - & 0120] MHEIX| 21 Hot QIS B UZ0| ChA| LSt Ziolch,
- Ei(QEhoz olsl L5t o7} LSt
3.2 E
7182 HAE Folo kdl= AAZR1 dAbolr, o2 Qe AR Fallgh sl
B A LAHQ gAEoItt o]fdt R3S IARE AR7HA] A|ALY thitels o
T2 AHE 8l AASHLAL kgsiditt, 3] o] kdtitE F L3 A F2REol EAYs)
= 452 AYgoA= ‘foxmg SP%OHHL A o g 2 i 2HEe] A|ZFERl
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ulEAE o$A v 7S S5k A 1 A BES 9o 24 A5e] A
7h Basie], o2 glal F2 AH A MARkth ARAEY ofe) 74 AR W
2 53 9Sol xﬂﬂzax] B A9 EAAEES T 4 9o, ol T BB
B5p1o] 4 g1 BE Agdolth, EUXE o) P Ushe AH ang o
o 3

SIS ﬂﬁ%ﬁiwil%&%ﬂW%@ﬂﬁéwcwﬁ}%%%ﬂﬂﬂ%ﬂﬂL&
HZE TS

2 A% AAS 9
3

A So 477t 3
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A Study on Conservation Method of Damaged Part of Three

Dimensional Artworks Made of Paper : Focused on Chun Sangbum's ‘Bird-B’
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Abstract Chun Sangbum was a pioneer of avant-garde sculpture. His sculpture, ‘Bird-B’

is a work attached many folds of papers to the framework fixed with nails and
wires overlapping in vertical and diagonal direction of bamboo cut into verti-
cal line. It has serious damages like the deformed bamboo framework, paper
stiffening, and tear caused by external shock. The invisible part was able to
verify the structural form through X-ray. The main direction of conservation
is focused to restore the damaged part with dyed Korean paper after adding
the minute steam to the hardened part with Preservation pencil to be flexible.
Based on this study, we expect to suggest the direction of restoration of a work
made of composite media.

Keyword : Chun Sangbum, Paper Material Sculpture, Three-Dimensional Artwork,

Composite media, Restoration of Damage
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Figure 2. Size and weight measurement.

a) Kraft paper b) Pollution from dust (c) Crack

d) Loss of paper ) Loss of paper (f) Loss of paper

g) Damage by force h) Demage bytransformation (i) Paper exfoliation

Figure 3. Condition check.
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(a) Detail 1 (upper right) (b) Detail 2 (upper middle) (c) Detail 3 (lower left)

(d) Whole (front)

Figure 4. X—ray photograph(50 kV, 8 mAs).
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Figure 5. Cleaning with brush and dust collector.
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Figure 6. Dyeing papers for the restoration.
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(a) Preservation pencil (b) Spraying fine water vapor at 45C

Figure 7. Preservation pencil(patent No. 2243209).

AL SRS A 55 9, 24, Lo o] BEAD WS skl
A} gte} Preservation pencil ©]-83 EH-G-010l= B A A2] o2 FAsH| 2

4=t} (Figure 8—a).
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3
(a) Spraying fine water vapor (b) Reinforcing the inside (c) Attaching paper from outside

Figure 8, Restoration of torn part.

(a) Spray fine water vapor (b) Reinforcing the inside (c) Reinforcing

(d) Attaching a damaged part (e) Attaching paper from outside (f) Drying

Figure 9. Restoration of torn part,

(a) Loss of paper (b) Attaching dyed paper (c) Attaching by brush

Figure 10. Restoration of came off part.
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a) Loss of paper b) Attaching paper dyed ) Attaching by brush d) Drying

Figure 11. Restoration of came off part.

Figure 12, Cleaning of pedestal.

3.2. B=x{2| A1}

HEAD] g & A4 9 AR ARIEGS sl BEAR] A 5o ARl ohEt
Zrt.

Table 2. Compared before and after conservation treatment(whole).
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Kwon Incheol, Kwon Heehong!, Yoon Gibeom*

Department of Conservation and Art Bank, National Museum of Modern and Contemporary
Art, Gwacheon, 13829, Korea

Collection Management Department, National Palace Museum of Korea, Seoul, 03045, Korea

1Corresponding Author: entasis@korea.kr, +82-12-2188-6159

ZE  RUXY HH(974)2 Muof AAMS o AFeR, Atiet WE 229 ME 2EE met et i
T 0| BT, MR Fio] FASHO| LS 7HE Fofeh FR0IM £40] 2YE He=
FYECL A3 EEMEE 24 MRS Sol 42 Z22RE Sut XIXHE M6 2E WRE
EZ5n SHYE} FUE ASStIA Getditta 2ES HAISIRAD, E3t F2 S2|Y[E
= UR A| LSE St 2ol Qfsh AZ0i| 2%t 40| S| U=E FolSIACH, HE Fol=
REMRE YatE HuE 018310 SESIAL, 01T SUS 0|86t MIES TSI 2EA2
Az 2 M A XX gut HES floh X-ray HHSIAL, EEXME| = 2TY-2& Al & HEE
Fastet7| 2

g}
Eal
o
e
=
ol
>
HL
[p=t
Ho Mr
o>
oh
rir
Pt

o
BEX2sl= ol ME JI55l=E &

O|RO0{XM0} & ez Holct,

ZFHO: 8L A3 B Z2Y9YEH & B2E

’ ()

Abstract Yoo Hyeonja’s ‘Woman’(1974) is a colored plaster; it is assumed that the
separation and cracking occurred along the manufacturing line of the seat and
the ankle part, and the center of gravity was concentrated on the upper body
and the seat, which made damages in the weakest part. In order to preserve

H4=2017. 1. 6. / AAFER 2017. 1. 20. / A2 2017. 1. 23.
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the work, the inside of it was reinforced using rigid polyurethane foam and
a support selected through a material property test; and a thermo-graphic
camera was used to verify the degree of filling and effect. In addition, heat and
pressure generated in the process of foaming of the rigid polyurethane foam
were considered to prevent secondary damage to the work. Separation parts
were restored using fortified plaster with glass fiber and matched color with
acrylic paint. After finishing conservation, we took an x-ray to investigate the
filler and support effect, and also made a pedestal for minimizing the damage
during packing and shipping. We researched the method to add the material
which was never tried on the structurally unstable plaster work before and
the method to move and preserve the work safely. It seems that we need more
constant studies on filling available for conservation of diverse works and

studies on shipping and preserving safely.

Keyword : Yoo Hyeonja, plaster, rigid polyurethane foam, conservation
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= £ ™ U
AT (© 20

OHH| polyol/isocyanate 100/100
Mixing Time sec 10
Free Rise Density kg/m 276

Table 2. Mechanical Properties of Rigid Polyurethane Foam according to Glass Fiber Content.

RENF S (wi%) 0 5 10 20
Q= ZEe (N /o) 10 15 18 17
22U=(N/er) 58 47 40 37
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Figure 2. Yu Hyunja Work Figure 4. X-ray shooting, (A) Right side of head 70KV, 10mAs, (B) Left leg 60KV,
‘Woman’ 12.5mAs, (C) Right leg 60KV, 8mAs.
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Figure 5. Preservation treatment process, (A) Moving works, (B) Bottom of works, (C), (D) Securing workspace,
(E) Inserting acrylic pipes, (F) Inserting titanium bars, (G) Primary injection of hard polyurethane foam,
(H) Secondary injection of hard polyurethane foam, () Tertiary injection of hard polyurethane foam.
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Figure 6. A picture taken with an infrared thermal camera, (A) After primary
injection of the right leg, (B) secondary injection of the right leg.

Figure 7. A picture taken with an infrared thermal camera, (A) After primary
injection of the left leg, (B) secondary injection of the left leg.

Figure 8. Conservation treatment process, (A) Removing hard polyurethane foam which was pushed
to the bottom and then hardened, (B) Removing contaminants on the surface using air com—
pressors, (C) Removing adhesive materials using cotton swabs and ethanol, (D) Restoring, (E)
Molding using a plaster plane, (F) Matching colors using acrylic paints.
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Figure 9. X—ray shooting, (A) Legs 60kV, 10mAs, (B) Left leg 60KV, 12.5mAs, (C) Right leg 60kV, 10mAs.
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Figure 10, Before conservation treatment.

il

Figure 11. After conservation treatment.

Figure 12, Details before conservation treatment.
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Figure 14, Details before conservation treatment.

Figure 15. Details after conservation treatment.
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Figure 16. Structure of a cradle.

Figure. 17 Miters joint. Figure 18. Joint. Figure 19. Bevel halved joint.

Figure 20. Holder Production Process, (A) Cutting using a marking gauge, (B) Cutting using a saw, (C) Cutting
for bevel halved joint, (D) Pores made with a drill, (E) Assembling, (F) Finishing using a trimmer, (G)
Completed production.
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Abstract In these modern times, preventive conservation has been recognized as

important as conservation in a way to prolong the life of the work and maintain
42017, 1. 6. / AAFERE 2017, 1. 20. / Al 2017. 1. 23.
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steady state stability. In order to preventive conservation of the works,
management of the art museum is very important in addition to preservation
periods. In particular, metal work among various materials is susceptible to
moisture so the surface corrosion is particularly susceptible to poor storage
conditions. Polyethylene film is used as a packaging material in order to prevent
corrosion and contamination of these surfaces, but it is necessary to apply the
improved material to preserve the work. In this study, we applied the Volatile
Corrosion Inhibitor(VCI) film containing VCI powders used in the modern
metal industry to compare with the performance of the existing polyethylene
film. After wrapping the VCI film and polyethylene film in the metal sample
for the salt spray test, we compared anti-corrosion effect by measuring the
chromaticity, a contact angle, surface energy, and surface resistance. While
the overall appearance of the film was not changed when VCI film was used,
the change of chromaticity was observed as the corrosion compound occurred
on the surface of the sample and the contact angle decreased and the surface
energy increased when polyethylene film was used. The surface resistance
also increased significantly, we confirmed the change caused by the surface
corrosion. This confirms that VCI film is more effective in maintaining long-

term retention and management of metal works than conventional films.

Keyword : art work, preventive conservation, Volatile Corrosion Inhibitor film, polyethylene film
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Figure 1. Metallic artworks stored in Storage.
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Figure 2. Principle of \Volatile Corrosion Inhibitor and VCI Film used in industry field.
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Metal
(SS400)
uT

Polyethy
lene Film
PF

VB

VS

VCI Film
VR

Manufacturer
Sample Name

Table 1. List of Samples wrapped by VCI fims, Polyethylene film.



WALEO] WARIE ERIsE] fiste] Q191281 e& Al wdto] FA1S 7HE3HA]
D 9502 4% 35+2C, pH 6.5~7.2, F45% (50+5)g/L)o] ulz} 48
AZE B9t AEE A (Salt spray chamber, SHINSUNG TEC,, Korea)2 AA|51%

e,
)
T
N
40
ol
ol
2
-
1
2
fa
1o
U

4
i
rr
ﬁ

N
&
14
e

slolA] e Lrarbrghe ol galelon, AxtE Axste] AES E&sigich Lrarbs
TS LBE)E $502 ok, AmAE] ashbol| oJste] At =S ek
Hplel) Late] W7l 2 ko 2 4x)7} 27 el whet HEst feoldn, 9
225 PO T Htk aghe MIHIHOA 22 M0), bk wRHEFE
8-)o] WeIE LebithFigure 4) AErabi ARIZI2) A4S} QFARS Leh
AR AHAI] O3 AR, ALRAL kgt 2

ke

lo r

¢

AE=[(AL)*+(2ra)+(Ad)?

ZF Ao tfgt 7t 7|52 vl=t =7} 35 (NBS: National Bureau of Standard
Unit)e] oJsff 6A = &-Fdrh(Table 2).

68



Detector
= 07 viewing

2
\ | Light Source

Figure 4. Color—difference meter and measurement principle.

Table 2. Evaluation standards of color difference.

AE*xab Evaluation

0~05 trace
05~15 slight
1.5~ 30 noticeable
3.0~ 6.0 appreciable
6.0 ~ 120 much

12.0 ~ very much
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= A85H= 28 g3 (Two—point Probe method) 2. & A5 tH(Figure 6), AJH

o) ZHzke. Mgk gk Aolet 87 AlHe] Fagte 2 ALg st

Surface Resistivity
Measurements

Ohmm e;@

P. = Rg% ohms/sq ii

R, = Surface Resistance
P" = Perimeter of Electrodes
G = Gap Distance between Electrodes

Figure 6. Surface resistance meter and measurement principle.

o2

YHLES AHERE AJHE(VR, VS, VB)9| A9 &

[e] N = hEs R =
B AR RS BOR A4t TelEe] RRA 0 Rajo] A v, Sejogul
LE(PRHo2 243 79 e AlHoA 24 o] FAHITE vAE SHAEUT 7
S 7ol 24| R AIBkE o] F5iel 202 ehdth(Figure 7)

A5} A, & WA A HliL sk A" VR, VS, VBL] 7% A3} 1141 4% o] o
3 st njnjstelch A% PES] 9 A2 3HEE tro Bt vlskE Hglow], AW UT
= MR T oo e A Hakt 2 A eklskith(Figure 8).

VR Vs VB PF ut VR Vs VB PF uT
N CF ] TN W D T T e SRR
T S EE T ) O AR e
[T M T CHEE T [Locs i - a—
T O I L5 [ N
EE T N S EEE T N
o T ey T L e T
L i . S R S T | ] T S
[T [T N s ] . D e
[T O N e o 7 e N =
LI [ . - ] () . e

Figure 7. Samples of before and after accelerate corrosion test(left: corrosion before, right: corrosion after).
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Color difference (A5
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Figure 8. Color difference of samples by accelerate corrosion.

30 9 SIS 2 Aoiton], 2GS ol S0is) 45 Vsl Table 9
A B4 A RE WA A0} AEZRE 2edgoleld A5 7o) 27 Uehon], W
83 A w3 Qgick WHBE] AL offio] w2 A A Ak WRRES A

(VR, VS, VB)9] 4 A, & {52k 27389 Jﬂl]"*O] Fo~0" A=

=
A% AE7ro] 127} S5O Al 0 2 WA E Alwo] wstel fARE ZloR 1
QIe}, oLt m]Eg AFAUT)S] 49 Aol AT RAlsatEo] 24890 was &
; sholat 4 gl

Z234w HEZHS vhgo 2 Owen—Wendt—geometric mean- o|-&35}o] FHoUA S
A ANHEC] Pt FHURE 41.35mN/mE SAElon, B 5
a VR, B2l A} v wate] 0,3~3,0mN/me] xpo]S Kol FAlo]| w2 H3}
9] vehgz] ehghek, ey Al PEO| - st A7} oF 26.6mN/m A= F7Fs}
o}, o9 57}% FH} QR OR} Abolo] Q18 F7HE ojmjstn, ojF 09 Ed

-
2
Jza

5 xpo] ZHR B2 InkE A3kt ARE-S oF 4= QItkCho and Cho, 2014), o] X
oF A% PFe] sERoluix] 27 Frle] b m NEkgHE HRe 2 Aok, olzla
o WAl uw) 5a Aoz A7hEck(Figure 10),
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Table 3. Surface contact angles and surface energy before and after corrosion.

Contact Angles(6)

Surface Energy(mN/m)

Water diiodo—methane

before after before after before after
VR 84.35 82.18 46.59 50.20 39.20 39.50
VS 84.51 74.93 39.89 4770 42.01 42.44
VB 79.90 82.82 40.35 50.96 43.64 40.69
PF 82.84 23.42 40.95 52.57 42.23 68.85
ut 85.77 - 43.92 - 39.67 -

Average 83.47 52.93 41.35

Table 4, Comparison of average surface contact angles before and after corrosion.

Water diiodo—methane
Before After Before After
VR
< o - -
VS & . " "
<o o a— s
VB L - - ra
> o - -
PF o i o
o S ) e )
100
o o7 TS
80
- g
60 +
° % Y —
40 -+
20 1
0 | v
i o i
Before After Before After o 10 20 30 40 50 60 70 80
Water diiodo-methane Surface Energy{mh/m)
EMVR mVS mVB mPF muUT mBeiore W After

Figure 9. Comparison of surface contact angles before

and after corrosion.

Figure 10. Comparison of surface energy before and

after corrosion.
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s}elsl i} (Table 5). LA S7a Blast 2, A VR

g
o] B& A Aoz Heltk Ald UTE| 4% FHA o] 7}” T HOE —7P°}°ﬂ g, ©]
X

= 5719k AE Al AR v S5 AskEo] AR Y-S nA= 8le
24 A18k3 A7 A ERAFO] GAFTIa 1 gl (Bae et al,, 2016) we} A 4 of
T 712e) G4 EHo] ol AR AAE HAZ0 R Qg Age] S7R ke Ek R
Bzoz Rao] el AlA PE 54 Awrt 7k uju]atde Al VR, VS, VB 402
HHAG S7H0] RoRe= AS ERlskelt), 1eju HART 5= ARES L AJHAIA &
QMg FAlo] TAER] ¢FSolle Bkl HAR o] ST, ol WAEE Wil
QH 71514 WA} B4 v b B4 mRel Tuhe FAeisl] ke 2 ARe
o}, olelgh AT HUAF Flg0] WSS A WYEo] e AL ojujsin] WA
B AHg A PREIE 24k 2 selskat
Table 5. Surface resistance before and after corrosion.
16
Surface resistance(Q) &y
g 14 ¢
Before After 812
VR 169 494 R
85
VS 155 489 t
g s 50
VB 157 418 P P 32 e e
5 * » P
PF 146 735 £ 24
o4 . : ! s
ut 151 2188 VR vs VB PE ut

Figure 11. Rate of increase in surface resistance of samples.
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A Study on Materials Characteristics and Conservation of Terra-cotta Work :
Kwon Jinkyu's 'Mask'
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Abstract Kwon Jinkyu's ‘Mask’ is a work of folk color like in ‘Tal(a mask). At least three
pieces similar in shape and size are verified. Kwon Jin-kyu's ‘Mask’ maintains
its shape but the painting layer and clay layer peel off and have cracks a lot. To
look into the manufacturing technique of ‘Mask’ and materials which the artist
used, we carried out a material research on the coloring layer of the surface
of the work and mineralogical characteristics and the plastic temperature of
the clay. Also we want to introduce the conservation method of applying a
scientific method and stable materials to the work of terra cotta which has
serious peeling off to the coloring layer and clay layer.

Keyword : Kwon Jinkyu, terra cotta, modern and contemporary cultural heritage,
conservation, reinforcement
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L A&

FEuete] HigtEes s ol FE4 2P o2 EREo] 1960 ol 244z
AIZE| A cH(Kim and Seo, 2013). 1950 H19] &-8%-(1917~1967) 2 17 %(1915~1992)2]
Hletatel A ASHE (A E) Zto] Aol vhEolAltt 1960t o] Hxl+f+=
ehatel 27k0] A=A, dHo] HEdlo] 7S ol Z53F Q=)o) H|2taErE Wol
AlZFstict. w3k 19659 ‘FHakg 2ol 353 A= F& Htaeel deg
n]o] Kol AURISo] Hletael Ah¢lo] A% AP%P_ FER) Ao s
ek, gldelE Al 35S FARE HRIFe 2FE2 AR ARSI Al
o g g Il RaAbo A F83%t 98-S Fhh(Jung,

e gk Qo] 5 Al AHER # QA F ol es5d7A] ofF 2ut
500040 AR S0l = EFstar o2 A zof uls) o] Al ulss ZoflA] i
O] 27t e HEE HF AR E sk A2 ¢ Lﬂﬂ U= Aol o]t EHEhE}
o] ARIA EAJo g QI3 AX|7to)| AAH HxjA o g2 SAEEZ  o]E Aofslr| Yl AA
St Teje} ofd, 52 B4t D asith(Jessica, 1996).

wepa] 2 Atol A= B o 2ol ARt R0 Q= BRI AR A IE
wehA wjo w JASe] EjekaEke] AwsH] S44L Eelst a

T

E%0] upeto] Al Hlekaie 21Eo] QPdAl AR A8 BEAE WHE Alw

flo ﬂilﬂ J
o 2
H
©
[ep)
S
s
£

ol

2. A vl

21.0tA3

AR oA o] RS 1 Fofd ARt 19598 AF AAISkaL upEgt B4 5 (k)
AQale] & Bk et A& subix) Fulslginh, FL 100~8009] 2ol
2 e = QlolA A7| ol 7hatE Far AAEA] Higtater 2e & 4 e 2
zkz=31 Q)Qick(Figure 1. A~E).

A3t ool AIAIR BHel AT, 1 APt AHET He @ 2717 Ak u%
e #4330 Aoz FIHEI WA A= F (1657] 2|ad)(1988)] &

o

rﬂ



Bl2t=E 2KE0| MZEX Gt HE: MT /F TIATSE 4=

0} 2 (Figure 1, F)o} 34o[1} ofnt $19] 74741 = Afg R R AP i@
ST 2009), oA7HAIe] 24 FRT} 6] 2 AoR Bl

Figure 1. Kwon Jinkyu ‘mask’, (A), (B) Inside the work room of Dongsun—dong, Seongbuk—gu, Seoul, (C) he girl who
became the model of the work ‘Younghee' Back to the fireplace The ‘mask’, (D) In 1971, Kwon Jingyu's
‘mask’, (E) In the house of Kwon Jinkyu's ‘Mask’, (F) ‘Mask’ | - 11, Terracotta each 13x16x18.5cm, Art Gallery
hwimog, 1960's, (G) ‘Mask’ Terracotta 18X18x1icm, 1960's, (H) ‘Mask’, 1960's, coloring terracotta.
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2.2, H2tZE} BEX2| At

u)=k HAE ojaplEl AR E 7iey HHEIHThe Isabella Stewart Gardner Muse-
um)2 o|grg|o} 2717} HE| 2. xv]Ee](Matteo Civitali, 1467~1472)¢] ‘Virgin Adoring
the Child (4804 )= 7] Wt 5o ojat wal, A% 79 % SEow Qs s
el AAshgich, BEAel] 94 SEM-EDSS} et AsEd, FT/IR 9 GO/MS, 27 @
vl RS olgstol AT} HlE BAE ANstelc SEM-EDSe} ehet AuEg, T/
IR 9 GC/MS9] M EAS F3)|A| azurite, copper acetate(verdigris), red lake pig-
menth @@siich 4 sl 1] Sl ol 4, G sk ol
Aej71o} 71e} oje a7k BeElo] gtk Feiels H1bdo] ofg Agslo] Alela
o]&Z|(layer of silicon release paper) ol 7}EdH AutEet= Eﬂa}iE]— HE of otuEs
OFA|AT} ZF HE AR = B E-C Paraloid B—72(in acetone and ethanol)& #-© & S&#F
of Z¥alstict, 2hE O] Ret WHo® Qlaf shete] Bhe A M Fo] MAtS K
of#A| sttt Wits AlAsH| 13f Solvent &ot=< 2t
AT Virging] @7} £o dEsl AnzE B0 A4S Adstech 2
F+= Parafilm™ ${o] Milliput perfine White™ of|ZA| & AF-8-3}o] B35} ol ZA|17}
743}= & Parafilm™-2 #7383l Paraloid B—72 50%(in acetoen and ethanol)2 ZZkA|

711 ZQof upg} of=3d o HA HQIEQ] Golden fluid™& AJur= 3ATHICOM, 2008),

ul=r Z2 22 tH(Florida) South Florida Art Conservationo||4 ‘Triglav’, ‘“Tomb at-
tendants'®} ‘Tang Horses’ 399 H|2txEl HEXEE AAIBILE Triglave vl= &7}
7} o¥u] Z2}A(Albin Polasek, 1879~1965)2] 220 2 4] 1|2 d] Za}4] uFEFHAlbin
Polasek Museum)of] 2&=]11 Q) o] ZE-8 A7|7F 153t o) =EE o] x|o)Fet
Fo|2 Qs ejEo] Flo] HsC, Eletael BS ola) w2, HE Y 29
g Aellc) Al HelR Belslal A9E-S AAsIE, Tomb attendants
9} ‘Tang Horses= &= Ftet Hgkaie} FA4Eolch “Tomb attendants =M} o
) goto] gl Wupel S SaiaAl wlelel dof B, Rl PAEOH, Tang
Horses't= Wb} Wiz, chajo} qhgo] serlglon] o)/} i), o4 maaelo]
AH-5l PVAC 3P <1s) Alme] oolat @elo] whilstel Bushl 4ejstel Belz
Sl o] Aua S flell AER oL off 29 Ao e ® REAE A
A5k tHSouth Florida Art Conservation, 2016).

(
o~

ot

TAR HFES F 153 5% ¢
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rb
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Bl2t=E 2KE0| MZEX Gt HE: MT /F TIATSE 4=

o=t 2| Z =9 n)<T(National Museums Liverpool)ofl 4 &=+ ¢l HlEgo} gl
SHE n|<(Victoria and Albert Museum;V & A Museum) 4%} Peasant woman
nursing a baby (1873 {p)'2] HEA]2]E AA|3}3L] ‘Peasant woman nursing a baby’
= zegs 2717} o] E 2 (Aimé—Jules Dalou, 1838~1902)2] 2HZ0 24 EA4Jo] F
oFgh Bletaiete] s Qs e HEe]o} e UHE msahd BEAlES AlAksto] HA|
Shoirh AAES EHeHY YR AEEE Qs HEAert Bastelct Hetaeke] vy
Al AFEC.2 Q1T o]2HA] 09 Fo & Qls| A4

Bl 23S AAJEHL) o]% HE V&A Museumo]| AAE EAE-S Arfysto]
TS WA7} 7HeslES obr]9] thelE E-HsgitH(National Museums Liverpool, 2016),

kst 1§ vl A% Virgin Maria with child Jesus and John Baptist'e] H<E4]
2|5 xZebs} vletfshul 58tk (The Academy of Fine Arts in Prague, The School of
Restoration)of| 4] AAJ8}3ITE Virgin Maria with child Jesus and John Baptist= 54|

7| ot2] 2. upH(Giuseppe Mario Mazza, 1653~1741)2] 2FE0 24 194]7]0] =2 =] 31Tt

ox
=)
12
sk
T
ox,
o
u
o
ok
rb
o
Jo
N
op

£

o] S AA ZHY o2 uAEAE AE ST 2elste] W BEAE EdE At

ok 2 Ui 2 ] 29E A sl == AANE A2k 3 A

Table 1. Examples of terracotta conservation treatment.

o Xz BEXE
' =7 23t sad =29 e
Paraloid B—72 50%
Virgin Adoring the Child (in acetoen and I )
1 Milliput® Golden fluid
(Matteo Civitali) ethanol) Hieu olgen ul
L] ot
Triglav
2 Putt
(Albin Polasek) u
Tomb attendants, Tang Horses ) Cellulose ether
3 Filler )
) Pigment
Virgin Maria with child Jesus
4 and John Baptist Geopolymer
(Giuseppe Mario Mazza)
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3. A7

AR WA AR SEsl] Sl e B ¢he o] AEEA et A5t A
F=lof ek, FAAEL) 54 Tetsly] Sl StEag Al AR BAdnE &
ataisict,

upa o) I WS o2 st B Aol A Al & AAlZe] A
9 el wske Aaslelua AAE Ee] Qe Ju & Qe Aws dusl
wEAe A 2 $EE shefetial gk

31 ¢z S HE &4
A 3 S0 FhE A S8l tiAE An|(Digital Microscope: DG-2,

Scalar Corp, Japan) ¥ JA&u]3(KH-7700, Hirox, Japan) -3 At on =4
wigo] WshE ol QkRol QXTyIe) SR AN S AT, AREAE FoE
X-A1&3E47](Potable XRF: Innov—X system, XRF a—4000, USA)&
A9k 45KV, SAIZE 30secE H-AS AAISHAITE X412 R oFa
w7 7] g HES EAA0ke} vlasto] QbR o] AR
of AAE =} e ES tigt sfetxAdS uketslr] $13l] Raman spectrometer(Inspectot
Raman, Deltanu, USA)S AM85}9921, wavenumber 2000~200cm-!, resolution
8cm-t, YL 785nme] TS 7H2Rl 60mVe] diode laser 70 & HAEIICH H
BRSO P& EAS AurT] $Jste] X-A3|HE X (X-ray Diffraction System:
XRD, XPert PRO MPD, PANalytical, Netherlands)& AIAJ5Fc 42712 2theta
3~60deg, scan speed 1sec/step, step size 0.02deg, #¢} 40kV, HF 30mA=E 743}
o, target> coppers AH8-5FSIT
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Bl2t=E 2KE0| MZEX Gt HE: MT /F TIATSE 4=

3.2. ofH| &

== A7120A 12k 300T7IA] bAIZE E9tF 44 & 900T7HA] 5

A 59 23 2494 00T 104 A8 124 A6LE AL 1000 o
Sk EI9LS u) ZAUSIcE @l T, P-XRE, eful B4 ATLS vk 2 elmel w5
A A Qg o) Al

Aol ARgEE 2= AAF2AI Al & F 45 RS At AdeA
A A 2ge) 7], wak delaet Bade] el AL ofuin Waten), Acryl-
icH] 4=%]?] Paraloid B—72%(in Acetone), Polyvinyl Acetate(PVAc) #|E82] Caparal—
binder®(in Water), Cellulose”| 312}A4|+= Hydroxypropyl cellulose(HPC)®(in Ethanol)
£ AFEBIT AR AR AN AR, A, A Az R A )
S| S=E 1%, 3%, 5%2) Al 7K 202 SISt QAR F0)| TR AXo|ES
U AWSES sk 18] EE F 197 Aol A% AR ES o] 2800] 2
EESILE T3 -5 AlH| gigh MEHAE(CR-700d, Minolta, Japan)& AA|slal
Mzt A5 CIE LAB AR S AHgsto] 3 maxe] who] Zashict

Table 2. Types of fixing agent applied to physician samples.

No. AN BF He A2 BH
1 ok
o HE,
2 Hydroxypropy! cellulose(HPC) 1%, HHAH
3%, - _1;
3 ZAMH|LA| £X|(Caparol Binder) 5% Z:—h‘
4 O}32!7| £X|(Paraloid B-72)
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URASE W] nigo 2 AMGEIOm, HAQTESL JARIRE WARLE Sl
%02 ojojgick(Figure 3. A~F), WALE wha ol AAIE uehalo 2 ALl
PR} o9 ulAjste Aol FEte M Qa4 = TA, Yol A

Ao WA QLR 9o & F-2 o] R Uk AR YA AR} v nlsho]
o] AL 5L HolZrhFigure 3A), SAIEL WA Q1R 9] G 52 ol
31 glon] ve) ko] AL§EUL,

4
sl Wu)g BRSO = AArEel o] AEE ek e Bhlska o
o}

i 5 omR
rO

o o b g o

O e @
- .

Figure 3. Microscope image of mask pigment, (A) Left eyebrow, (B) Clay layer, (C) White, (D) Head, (E) Black pig—
ment, (F) Cross section of ‘Mask’,
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B2t 2E RHZ0| RiZSHN At HE: HEIF /F ‘OIAT'E SAl0R

HE FEdAe] sl dio s 25K, Hebg(T), 2(Ca), dFe), TUEC7T A
SEQIC WAe Z<(Ca)o] 8 FJEOE HESHU 3 2 BgE Aol Calcium
Sulfate(CaSO,)2] EA 1321 1008 9cm-1, 1138 6cm-10] &QlE|o] A1 (Calcium Sulfate,
CaSO,)7} FAES] otrE A3t Zloz 2Auct M HFe)o] 2o Aoz 3
olw|ar gfqt g B XAl 4] Hematite(Fe,0.)9F EA 1321 224 6cm-1, 289 2cm,
409.4cm-1; 496.0cm-1, 605 1cm-17} Eelul= Z o 2 Wol A7k (Hematite, (Fe,0,)S
AgE Flo R 2R B4 okl XRFA SAS Uehs ok ARnct s %)
N33} vlzo) ol BAS0| 22 Pasdon, st 2 AR 54 w28
Selgt 4 ol ol WAS FAROR st H(me] A8H Ao FAHCHLee

2013).
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Figure 4, Raman spectroscopic analysis of white pigment. Figure 5. Raman spectroscopic analysis of red pigment.

Table 3. P-XRF and Raman analysis resullt.

Raman
No. | A& EMAR| P-XRF
Wavenumbers(cm™) Ol & 2t=
1 EHE K, Ti, Ca, Fe, Co - -
2 HHAH - Ca 1008.9, 1138.6 Gypsum(CaS0x)
=M
224.6, 289.2, 409.4.
EAAH = -0, 2092, AUSE, i
3 ZSIN ] Fe 496,0, 6051 Hematite(Fe:0s)
.O:l
4 SM Hz| - - C
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HlEo] X4l 814 B4AT AR HYQuartne] SR 71E AT HEw

500, 80012] 7 T 25 24l H Q1A (Tridymite) 7t 22 57 44E2] peak7}

ShIElA| ekotth, wrk 1ol AEelis 1000 SHAOIALE Hercyniteo} 28 £EA|A]

FEFo| FAEAL Yoteh TPHE YT vhAT) gL G AYTE} B
- O

A=A 2= HOR Kol 1,000T ofsollA] 4/do] o] Fojl A2 ke

iih)
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Figure 6. XRD diffraction result of the base in Mask,
(Q) quartz, (A) albite, (Mi) microcline.

5. v dd 2

M wiskgro] MM 1 jekel who] BEL: 1~3 Aol wpgaklT. 1
=44 oA M= WFkglo] ofal= 0.26~1.66, Paraloid B—72+= 0.13~1.50, Caparol—
binder+= 1.00~5.88, Hydroxypropyl cellulose+= 0.30~1.502. 2 UepGTE T2L} ofal
© =dHe7t 231 Astof Fofet Ao AStEul /o, Paraloid B-72= M52
9w vet o] dafo] MAElI Gl Ao 2T gk webd WhAT BERee]
Al Hydroxypropyl cellulose(HPC)®(in Ethanol) -&-4-2- A43}3c},
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l2tEt SHE| SN oinet HE: BAT {F TIATE SOz

Table 4. Chromaticity results of preliminary test.

s 1% 3% 5%
oA OEH|
ER3|5 03| 13 23] 03] 13| 23| 02| 13] 23|
[* 71.26 70.95 71.05 2 70.65 66.41 6370 | 6306 | 6268
a 14.37 14.76 14.79 14.55 15.25 18.41 20.02 2016 20.26
(o]im]
b* 2212 2289 2297 2218 23.25 2751 2980 | 29.89 30.21
AE 042 047 139 35.70 0.22 063
[* 7110 713 71.30 743 7 70.78 7018 69.42 69.01
a* 14.52 14.61 14.73 14.69 15.30 15.46 15.48 15.86 16.47
HPC
b* 22.47 2254 221 2275 23,52 2379 2404 24.56 251
| AE 0.01 0.07 0.34 0.80 0.50 175
EfE
[* 71.03 70.39 69.71 7185 69.52 68.92 69.81 69.04 | 6803
a 14.66 15.14 16.02 14.35 16.55 16.95 16.31 16.48 1710
Caparol
b* 2252 234 24.99 2224 2582 2648 | 2569 25.46 26.37
AE 071 485 153 16.64 0.34 212
I* 71.30 715 70.87 na 68.35 61.24 61.63 5848 | 6229
a 14.55 14.89 15.02 14.63 1764 23.56 2319 24.99 2213
B-72
b* 22.37 2304 22.89 2232 2768 3385 | 3392 35.79 31.84
AE 0.29 0.34 2359 | 158.09 8.36 295
[* 4.4 9439 | 9424 95.12 9380 | 9345 9173 91.47 93.88
a 012 0.1 oM oM 0.32 0.36 11 115 014
Ofw
b* 0.89 116 1.09 1.30 113 112 141 137 2.00
AE 0.04 0.03 0.91 143 0.04 295
[* 93.55 93.77 94.21 95.57 9537 | 9549 | 9326 93.41 9418
a 015 0.06 0.02 0.09 0.6 0.15 0.67 0.65 0.50
HPC
b* 120 156 174 1.25 1.55 1.37 1.56 157 119
AE 0.09 0.37 0.07 0,01 0.01 0.50
E
[* 94.97 9473 | 9486 | 9543 | 9540 95.37 91.02 91.26 R.4M
a 0.05 0.09 0.05 0.14 0.17 0.09 1.29 126 0.87
Caparol
b* 1.30 149 14 1.81 192 197 179 150 139
AE 0.05 0.01 0.01 0.01 0.07 113
* 9509 | 9248 | 9265 | 9498 | 94.26 94.22 91.63 91.95 93.39
a 0.04 0.33 0.27 0.25 0.36 0.34 121 107 094
B-72
b* 123 1.03 1.22 113 1.23 1.46 152 192 272
AE 348 3.00 0.27 0.35 014 2.30
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Oj& 2o HE
s 1% 3% 5%
otz M DA
ZE3 03] 12| 23| 02| 12| 23| 02 12] 23|
I* 53.91 5397 51.50 4864 4775 46.49 | 4880 4749 39.50
a* 0.32 0.36 0.30 0.25 0.30 0.28 0.24 015 0.23
ot
b* 1.02 114 0.91 0.80 1.02 1.06 0.64 0.58 0.83
AE 0.01 291 0.42 234 0.86 43.23
I* 4523 | 4660 | 4494 | 5344 4974 4872 Al 41.68 4870
a* 0.44 0.47 0.50 0.42 0.49 0.45 0.46 0.34 0.52
HPC
b* 165 171 186 150 173 1.70 118 137 194
AE 0.95 0.07 6.86 114 0.06 26.86
=
I* 53.01 51.36 48.86 5112 4798 4776 5111 48,52 46.70
a 0.27 0.29 0.31 0.22 0.25 0.16 0.22 0.16 0.31
Caparol
b* 0.85 0.83 1.00 0.79 0.67 0.56 071 0.47 0.82
AE 137 864 495 5.67 3.38 975
[* 49.84 4748 46.41 49,57 46.92 4512 46.02 36.31 3317
a 0.28 0.18 0.37 0.33 0.47 0.46 0.39 0.41 0.23
B-72
b* 0.91 0.46 1.25 113 153 1,51 1.37 0.92 0.38
AE 290 597 3.60 10.00 4721 83.02
I* 36.53 36.37 | 36.82 36.17 39.56 39.87 3887 | 4090 41.99
a* 23.88 24.65 24.39 2385 22.36 21.01 2313 2324 23.23
ot
b* 13.75 14.67 14.28 13.92 12.45 11.57 13.11 12.80 1355
AE 073 0.31 794 13.63 213 498
[* 3752 3639 | 3608 | 3463 | 3467 | 3422 | 4067 | 3890 | 3453
a 23.37 2391 23.45 23.07 23.65 22.87 24.95 25,22 2399
HPC
b* 13.34 14.25 13.97 13.53 14.19 13.65 1478 15.15 14.46
AE 1.21 124 0.38 oM 1.68 19.36
M
* 34.04 3372 33.54 3547 | 3603 | 3643 | 3694 | 3650 | 3508
a* 2378 24,05 2347 2410 2297 2272 2290 23.37 21.29
Caparol
b* 14.22 14.63 14.18 14.23 13.20 12.89 13.03 13.36 12.00
AE 017 017 132 2.30 0.26 3.55
I* 3584 | 3665 | 36.96 3702 37.39 37.38 3964 | 3899 | 39.08
a* 23.40 24.37 2324 2502 24.70 24.39 2216 2299 2383
B-72
b* 13.49 14.61 13.44 14.74 14.42 14.03 12.30 12.65 12.83
AE 142 0.64 0.17 0.52 0.61 1.69
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l2tEt SHE| SN oinet HE: BAT {F TIATE SOz

6, HEAT

6.1, SENZAL

‘wpAZ AW] T} ) ol
of= Holg o] glrH(Figure 7. D). 5
(Figure 2, F), AR5l 248 vhe 259 ootwl, BAFE 2 A%

ol 7o} Uz o] ohel, FUuFe] AL HE Yolelg 2AAA Bo Lk H
S

= e A WSk ARGl fhck(Park, 1997). o] 2HES] A= A A=A

Figure 7. The condition of ‘Mask’ before processing, (A) Front, (B) Back, (C) Top, (D) Hanging srtring inside
‘Mask’, (E) Fingerprint, (F) Foreign material assumed a fingernail, (G) peeling, (H) Pigment layer
peeling, () clay layer.
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6.2. EEX{Z|

AT vha e BRI ebTete] AR W /1A B4 eeke] Al dd An
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< WAskaL tERWe] e flste] ZFEHA|E hydroxypropyl
cellulose(HPC)(in ethanol)E A}&3}9t)h orHE =0 7 o]Fo]zl Algo|m g ¢
23 Jsle} MAEsHE ZA4slsl] 918 HPC 1wt% 8-9(in ethanol)& 2~33] =& &
Swi §Ule R FES Rof 271 AsiAeleilr), 2B s} Ui SATAR ofsje
ol BlEe] 220 AoHE Sl =X S5 4632 5 e gsielnt e
WA EelE vt} EEo R A 542 £, A 52 flel H= AP ¢l
of §7]-8A(ethanol, acetone)

=
C wt% 8H(in ethanol)& A &= Z5}9c}
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Figure 8. ‘Mask’ Treatment Process, (A), (B) Consolidant treatment, (C) Cleaning(Foreign material removal).
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B2t=Et 2KE0| [HZSIA GiTet HE: HEIT {F TIATE SH2=2

7. 1F 9 At

AT Qo] BRI A4S o Hlekatet 22e] ARREA ) AL Fut]
AX 0% GFL 0 GEA 22telch BAT HATE W 2L WS A7)
2 AU G AFOR, Pehot 77k SARE vhAIE Ha 32 SR Sl

Anl7 T Aol MATEL O 2 ALGEGI oM, HMIESL SR
Aok 9o @ Fo2 ANt TATE el sheba £ALo.R Qls) 2avt ulq
uhefo] Utehdth 5k A4 SO vheteat A S| We A4E w2
vlo] AR wEolx SAF et vels Bl

H

mhEre] 8 BAATA] WA H3(gypsum CaSO,), 2 A1H(Hematite,

92 Sholulx] ghom, SHE RS} gl gl

AEEch X-4 818 EAATelA M, AP, mAPgAe] AR

LAV Al MRS BetolE, Ejrnlol, Se|aEdelo|Es} B g AOE
10} 900°C ofstol A A4 Aoz FAHct

Assbe AT Aat AT X

o
B
5

off ek AAARI HE EVP EA]

Zﬁ}EE =uie] Hiztsere] Ao =
O 3wt% olate] AR 2 e Tt °l A= ?‘izélﬂ Xiﬂxﬂoﬂ et

Hlﬂéi’]rolﬂi FF Aol A= HFR A 7 7

Tk AJ&2Q1 A7 8-

91



REFERENCE

Kim, H A, and Seo K'S,, 2013, A Historical Study on the Terra—Cotta of Korea,
China, and Japan, Bulletin of Korean Society of Basic Design & Art, -14(1), 177~189,
(in Koeran with English abstract)

Jung, J.N., 2003, A study of terra—cotta: Arounding works in personal, M.S dis-

sertation, Kyungsung University, Korea, (in Koeran with English abstract)
Gannaartgallery, 2003, KWON JIN-KYU, 100,

Jessica AS,, 1996, Repair of Damaged Glazed Terra Cotta Surfaces: A Compara-
tive Study of Remedial Coatings for Their Effectiveness on Areas of Glaze Loss in

Temperate Maritime Weathering Conditions, University of Pennsylvania

South Florida Art Conservation, 2016, Terracotta Restoration:Triglav, http://www.

sflac.net/

National Museums Liverpool, 2016, conservation of a terracotta sculpture, http://

www liverpoolmuseums,org.uk/

Tomas, H,, Michaela, S,, Pavel, S, Ivana, P, Petr, S, and Tereza, S,, 2009, Re-
inforcement of the terracotta sculpture by geopolymer compositie, Materials &

Design, 30, 3229~3234

Simona, C. and Andrew, W,, Hatching a Theory of Attribution:A 15th—Cen-
try Madonna and Child at the National Gallery of Art,, Interim Meeting of the
ICOM—-CC Working Group, 2010.

Brian, A, E., Edward, G, B,, Harvey, M, E.. Vucelick, B, W., and Rebecca, 2001. Foren-

sic Science Communications, Portable Raman Spectroscopy Systems for Field Analysis

Lucia, A, Elisabetta, S, Marco C,, Matteo, Fabbri,, A and Robert S, 2013, Journal
of Cultural Heritage innovative uses of 3d digital technologies to assist the restora-

tion of a fragmented terracotta statue, 14, 332~345,

Lew, N.I, 2011, Study on Kwon, Jin—gyus Terra—Cotta, Journal of leeum, sam-

sung museum of art, 6, 92. (in Korean with English abstract)

Monthlyart, 1999, Art terms, monthlyart, 321.

92



Study and Observation of Antoine Bourdelle’s Portrait Series of Iréne Millett
Han Jeehae

Conservation-Restauration des ceuvres sculptées, Ecole supérieure des beaux-arts de

Tours-Angers-Le Mans, Site de Tours

]
J

ZAQ| CHEXQI A7} o UER 22 Emie Antoine Bourdelle(1861~1929)2 @5'< 22|01
SIS FAIE St ZZEE A U2 UCh ofX|EF Z7tel Z=o) U0

xy
ENZZ} o S5 RIS ARIBICE 1000UHo) HAHE OFZE0] HalS HIRSto] B 2R Htet

(il

r
i
®
N
m
=
Jl
re
B
N
Jl
rlo
rz
I

8001 Hoi| 0|2= HIEH ZA A2|XS EHQI 0|2 & 4 Q) H220| H&St BE ZMZZH S, 1916

M = 0| ARI=OIIA CI2 EAIOIM HOJZI Chosst

QP TMATE RE 4 QU1 Ik SHHOZ Hadl XM S35| 2 4= 9l CHUSH M AIRS
o

o
OIS £ AUCL O] AZI= & oM FS Bt eto 2 2ES2| AHE CHA| XiEH(sHH 217t
=

S0 1 SR F249, Irene Millett, A 431, 24 H|=}k=TE}

Abstract Emile Antoine Bourdelle(1861~1929), France representative sculptor is well
known today for his architectural and monumental works or myth themed
sculptures. However portrait sculpture is also special to his career. Apollo's Head
made in 1900s and 80 pieces of Beethoven portrait series made through all
his life are the examples. The reason why Iréne since 1916 among Bourdelle’s
portrait sculptures is particularly special is that it reflects the diverse exterior
form composition studies shown in other portraits in this series, meanwhile
the diverse colors rare in other Bourdelle’s are found. By looking into and
studying these six pieces of the series, we examine the developing process of
the sculptor’s coloring study as we rearrange the chronicle of his works.

Keyword : Emile Antoine Bourdelle, Iréne Millett, polychromed plaster, polychromed

terra cotta

A4 2017, 1. 6. / AAFER 2017, 1. 23, / A4 2017, 1. 24,
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Fade] A% Fole F o4 9 Irene Millett 24o] EAR, 15 HA
A ube] FEdojed, 225 YHA| shs w78 HE2EL vlaoll sl 9l
o o] F4F AlRlze S Al Aol Ha, g o] lekaE], g Hef wiE & ¥|= pate de
verre(f-2]Fofl7[H. 4.3, W= = w2 -§-3a1) T2l g o] HE=R o]FojA gl
™, 71 7k2H dl Hol M= Rl Amo 2 = o) A AL, g ol A Hietse)
12|l g o] A whE = w22 SR o] )T,

of Aol MaL E= HE WL FF A7F PR SHAR dEo] Sk v
B =80 [rene Millett o]0 AJg]= = thoFsl A E2) 0 & u|2o] Ho| thia} 312} 27t
oAl ZAA] QAL 3 o] Yok AEER & 4= Slth "Eo] o] AEEelA ASA
%FAOﬂ?ﬂ °*E%X% d 29 2Ro| Aeb= g ol HeFRt AV HE o2 A 9

Add o= Sl o] AlRlze HE2E7E AN 5 AlzHg)ek Az W
EE 11194‘& T Aol AAEo] Qi 0|2 n]fo] & 0 o] AEE2 HeiE 2
7ke] M ATLE ko 2 ARk icial AZbE)] B 4= 9ok

] cﬂ:Il_‘E Hadujgto]A oJgHke. 4] o] Tréne Millett F4F HEA 2] A APATL

=

1

o

4~

&

2 AREGeh the ol 2748 A AES) REQE 9Jte] o] AlP|RE o] R gl of
R AE R I A7 FA) Sk ofdl WY ATE AES] B vlwE
A 71)31 of7o] g ulko 2 1A Hlolm, o] H3to] Irene Millett Ale]=o] AH

g A 8 AT IS Hep A ofsid = A= Aotk

2. nleAHE i

o] Alg]= ZE-2 Stephan Millett®] %] Iréne Millett(327 Irene Marc Neal)& A2
skl Qlth(Figure 1), o] ofQlof] 3t Akm= gol EAISHA] A9t 192090 27ke} F=a1
e ofg] o] HAZ n|Ro] & uff = AFer] IEIAIE A & 4 deh SRR A
oA o\ Aol 4] T Abo] A5 WHE=A] T12]aL Iréne Millett /429 9@011 s
o ofH HHE = HA|A] Skt FEdu]jet ofyto] HE Fof T sto] Hojd
URNE LT A= 297 8ol ke, FRet 57 Hek S4loI3ivk= A 5'4
A F=d 255 vk o] ol A 4—@3}%{‘:}% ZHolc,

ko] 22 7)(Figure 27 2H5HE e of GloiA] S5 A}y

A2t
off FAIAN Agle 7L ARt Zlo2 FAHE & AN AEe AT 5, A



Figure 1. Photo of Iréne Millett taken by photographer André Taponier, Figure 2. Bourdelle croquis, A pencil
No. MBPH.2013. and watercolor on paper,
No. MBD.3517.

3. AN o 2487

31 BEXZ| ol=|E M H

ofg Al 22 uhe] FEdujsyko 2iE o) vrop gk At @i BEADT} A
HFE|Qir}, mE Zelo mepa e el nEu]4dh (Ecole supérieure des beaux—arts de

Tours) oFEg]of|oflA] o]FoHct,

Figure 3. polychromed plaster, Figure 4. polychromed terracotta, Figure 5. Plaster, No. MB
No. MB PL 3581. No. MB TE 3583. PL 3582,
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3.2. Iréne Millett A|l2|=0f| Z&txl= LIHX| M| &

— HEZE o] YA A1l n'66.42

of 22 A & HERE I vjgo] AFE0 e A= Aol A
A= FEeRRie), Ahol Bt s AR v E 2E g i d|o]E Denise Allen(Curator,
European Sculpture and Decorative Arts, The Metropolitan Museum of Art)S 5
slo] FEsFem, A vyA Denny Stone(Senior Collections Manager, Euro-
pean Sculpture and Decorative Arts, The Metropolitan Museum of Art)& &3
MRS Tigeo] ARAIIS Balo] 28l

Figure 6. Antoine Bourdelle, Iréne Millett, polychromed plaster,
No. 66.42, 1923, 50x39.5x30cm, Metropolitan Museum,
New—York ©MMA., URL www.metmuseum.org.

— = & H|=2 Pate de verre MB PL 2111
Iréne Millett Al2]= & A s ote] F2gn|jedo] HAE o] Q= 21E0]
o} ZpEo] Aol ARIEY2 FEdu|ske] HAPolA o] ZlEof] A Aldshict,
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Figure 7. Antoine Bourdelle, Jean Cros, Iréne Millett, pate de verre, No. MB
PL 2111, 1920's, 29.5x49cm (Xt Z&), Musée Bourdelle, Paris.

— d

HEZ MB BR 1508

o] A A

o 27L Al 3 B =24} Alexis Rudiere] ©Ja 1932 0] WHE-o)z] 2HE
oft}, A FEdnleytk Agare] Hatelo] glom, ApEo] ek mE A W AR
G2 ARollA] o] FoiHirt

Figure 8. Antoine Bourdelle, Iréne Millett, bronze, No. MB BR 1508, 1932,
50x39.5X30cm, Musée Bourdelle, Paris.
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Figure 9. Traces of use of various tools found in works of art.

Figure 10. An autograph “EMILE-ANTOINE
BOURDELLE 1916 PARIS” on the
back of the work and soil marks
pressed around it.

Figure 14, Multiple knife marks.
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4. Zk 27 AT} ARAIY

41, MM M1 MB PL 3581

2lAd izt ofs)

= h = a= bl
o AREom, oS FHsHe Ale) Ale] AF A3t Swle] Z1sle] Uk o &
2o WA HES o] 3 HUU(h)o] ool Au, 415 A A B ol 3o
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112, 4778 9 2
sle] wele) AF-S HuEYGER/ B SR B FHL oM 792 )

¢}
LHE 91e) Yokl vle] glol, 12l B2 shbi ol SipReld W) olE &
Fleh(Figure 11), To] AT ST 5 Gl E Shte] FAE 41 2olE
d, oS F2 H1FFS AASH: Bl FF AES] 92 2o A

= @Ao|chFigure 19), AFREo| A o HIAE Holx) gigron], 5

K
N
S

3 g
A 5 sk AEe o e A7E o) AetolglE Ao w 23u, A
SRS

tHFigure 14),

4.1.4. A

A AR AAEo] ok, WAL Pl vierleke g, e vy Rae
AR, e FEA, 24, 2, B, Fide] 9T Eel 4 BLe S SNoR
Aslolh, TG Aoko] B HA} B BRI} bo] BRAoR P, i)
A rejo] glAle Bt whe vl ZulolA ulAek Helo] Wrislgich



— polychromed plaster model MB PL 3581 —

A 22ixd 2Y

| A7 38 MB PL 3581
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,’ Second seam imprinted from the plaster dividing mold
" A seam imprinted from original plaster

Figure 16. A groove (left picture) found in polychromed plaster MB PL 3581 was found as a
protruding mark (right picture) from the same location on the terracotta MB TE 3583.

Figure 17, Traces of rake—shaped spatula
used on mud to remove seams,

102 Figure 18. Marks of fabric around the nose.



4.2 M EHi2k=2EF MB TE 3583

o] 2F-2 A HEtatetols, oAl A Harek=
o, A4 A bAgk Sk ol vhd, HlekaEs
A0 8 Hol, ZFAa Al ofE] ¥ o] ol foxl

AL W] 98 F /A g AR Aoz FEE

4.2.1, o|Am= Estampage

A HES o] 83t o 2w estampage 7[HMRHES FFE Ul =
2] Zofufo] 252 thEol e 7IRloltho] A EdFFdEGFdE A)
Qb o] FolRE o2 AL, o] 52 FAlsH a5
5ol et 7P WA F F7Y ol3AE & 5 Sk A
3l MB PL 35819 gopxl w2 Ao Al BA=IE o] SA4lo] =33
H Aeolet, 1At o] A WA o]5A Holl yeds] RISk = F WA o]
o el ol ol Y 5 AURESFHFIE A)olA A7
2= 9lt}(Figure 15), tlEo] 2 431 MB PL 35810l|4] HEe] mfolz}ato] Hhzx]
= ols #&FF ARl HAL Ao 3w, o] Ab=-2 Het5E MB
TE 35839] -2 9JAollA E&H Aoz vehd glo] gl o Agm=o] SA7}
2 = SUcH(Figure 16).
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Figure 19. Soil pressed with fingerprints.
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Figure 20. A cross section of the paint layer of hair and decorated part.

L3 13 i€ e
¥R B -
LE] LELE L] Las bR L) 23] @& vl
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4344 f4 5 a4 %5 o4 55 LER
L
Figure 21, A cross section of the paint layer of the skin colored part.
4.2.4. H2t=ZE MB TE 3583 Xﬂ;i}
Eﬂabﬂ MB TE 35832 E3t+3E BollA] o Agmis E 25 Zlojr}, 18]
o] A% stolHe|t R oY EASHA] gheth AA| FEEE A Aol 4=

e @5 BAES AASH: F¥S 7RI QT Fic) viEo] AR ¢ AEelA]
ol o] A Ab=ie WA oh= AR Kot A7t of| Auuh & By A g
AL o] FASEE AAZ Ao FS5E) At & F919F Zo] AR
o2 s o2 EAE & 4 ok A FEolu g2 v el d £
Ao A=t ghobE: 4= Ql=d], ol FE A9 Al A2E w7 flsf e 1 o=
W Esd Aer 259 & %E}(Flgure 18). El2}=E} MB TE 35832 of| 2w}
o] AFAR] EAES YEhdth 2 UifollA s HE] Y S, AR
oF 1.5

seme] sk AEUHS] FAG T S 5 5 9k

n

4.2.5. 24 A s} M
2% AL 27 B Y F o] A o Aol gk, Slso] Ao B

Elo} 931, 1, B7o], 7o), Edlak aek QAL B4 8|7 U4} B
e 5—%&13; Aol ol of2] BAom wop mE M Ko Astolxl A
o ZAe] B 4 olr Bl WA, AL A F R 4eE A4S 1y
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ot A DAl vEzR Aol 2491 Wolx|A 9] st A (Figure 20)3} wAof] 24
A 29 sFSAL(Figure 21)= JHt o] 8t5 AE2 B 3ol HUsH &
o] Qe 7 WA ©Al= FEAo R HiA Q= H*ﬂ EIRE & 4= Uk o] A

o

Ze ol uhe} ook REwst chepsha AAH . el gik
o) A5 91 HEE A 9 S A Aot Aol 25

t} Haduo)sa oyl HE Ealo] o] A7E 95| Mgkl AF 32 Jean Croseh
B IS 3 AL o S Uk % 22oje] wAo] mw, Rewe Hie MB
TE 35832 913l A 7k Ak, S, 5 o)) shyes ARk sh o
2 bl LR TR, S8, 22 o] ] 71 AU o] g3t SHgE R el
FebS QRS TS BRIEhCIRA 3~ el Y] AR Hhe
Hlefae 2zto 2 22 AaElo] glom ofglofolut oj2hg SEasich)st 15| Az
S Wgke 7bg R W o] ZH5T Tkt E S2E AXsHE Zole. Ui}
JRAES 58 = A (=) S8}’ (Paris, M B,, Corr, Bourdelle, lettre de Jean
Cros du 11 aoftit 1919)

4.2.6. /43 AAgARAL
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Figure 23. Empty spaces between the mud layers left during estampage.

Figure 22, Cracks and exfoliation around clothing and on the left cheek.




Figure 24, Two types of seams that lie side by side on the braided hair of a
terracotta work reproduced in pate de verre,

,’ Second seam imprinted from the plaster dividing mold
,’ A seam imprinted from original plaster

Figure 25, Traces of the same rake—shaped spatula that were observed in terracotta works.
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M.B, Corr. Bourdelle, lettre de Jean Cros du 28 juillet 1917)

Figure 26. A part of Jean Cros's letter to Bourdelle on July 28, 1917,



Figure 27. A cross—section of the neck where colors penetrated.

Figure 28, Bourdelle’s monogram engraved in the Figure 29, An autograph of Jean Cros carved
material, on the back of the work.
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Figure 30. An autograph carved on the lower Figure 31. An autograph carved on the bottom right
right of plaster work MB PL 3582. of the metropolitan polychromed plaster
Metropolitan Museum, New—York ©MMA.,

Figure 32. Words written on the back of the plaster Figure 33. Words written on a blue background
work MB PL 3582. of metropolitan polychromed plaster
Metropolitan Museum, New—York ©MMA.
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Figure 34. Monogram <AB> of the artist observed  Figure 35. Sand found inside the work.
on the underside and three triangular holes
Metropolitan Museum, New—York OMMA,
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Figure 36. An autograph on the back of the bottom  Figure 37. Words written on the back of the
right. Bronze MB BR 1508.

Figure 38. A constant thickness of the bronze of  Figure 39. Sand residues detected inside the
the bottom of the work. work.,
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polychromed plaster model MB PL 3581
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Abstract Natural inorganic pigments are stable materials and continue to be used in

modern and contemporary art works. However, they have some disadvantages:
quantity and colors are limited, and are costly. So artificially synthesized
pigments are mainly used in modern times. Sin-am pigment (Fr&%%) is a
synthetic pigment made with a combination of metallic oxide and glass
powder; it is used in modern art because its color change based on particle

sizes is similar to natural pigment. Domestic research into synthetic pigments

H4=2017. 1. 5. / AAFERE 2017, 1. 19. / AA5<1 2017, 1. 23.

123



continues, but the scientific database of Sin-am pigments is still insufficient.
Therefore, the purpose of this study is to investigate the color, particle shape
and chemical composition of the pigments with Sin-am pigments of Japanese
company A. Furthermore, the material similarities and differences of Sin-
am pigments are summarized in comparison with the results of analysis of
natural pigments and Soo-gan pigments found in the precedent study results.
The results of this study suggest that if the systematic data of Sin-am pigments
is constructed, the data about synthetic pigments will be developed in an
objective and scientific way in the future.

Keyword : synthetic pigment, Sin-am pigment, XRF, SEM-EDS, Raman
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Table 1. List of samples for analysis
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2 RAES Rolt gkl BelEigen] B qiTo|AE 54|
X A5} cH(Table 1), AA=

B2 oz, AR 7]of| whet 4| (7

Color No. Sample name Color No. Sample name
1 EHTAE(XOEH) 7 25 S A(EERE) 7
2 ETA(XOER) 9 26 SR H(EEEE) 9
3 SHTPABGROEH) 1 27 S (BEEEHS) 11
4 HRLE(ROER) 13 28 HEH(EERS) 18
5 AE((Lnk) 7 29 ST H(RORE) 7
6 AEI(LER) 9 30 ETRHE(ROE) 9
Yellow Blue
7 ARFI(LLER) 11 31 SHEZY(ROEH) 1
8 ARE(1Lx) 13 32 ST EAE(ROE) 13
9 SREEEDORL) 7 33 SHE(KER) 7
10 ETEE(HEO®L) 9 34 SHE(KER) 9
1l SRSE(FEDES) 11 35 SHEKER) N1
12 ETHEGFEDRL) 13 36 SHEKEH) 13
13 US(ERD 7 37 sl M(EAE) 7
14 AE(EHD 9 38 B M(EAKE) 9
15 UE(EH]) 39 Bl MK ) 11
16 US(EHD 13 40 S M(EKE) 13
17 ZIARR) 7 41 STE(RET) 7
18 ZIARE) 9 a2 STE(REHE) 9
Red Green
19 ZIAHRE) 1 43 STE(REHR) 1
20 ZIAR) 13 a4 STE(REHT) 13
21 A= (EHk) 7 45 EH(kH) 7
22 A (k) 9 46 2B 9
23 U= (EHE) 11 47 EX(HH) 1
24 U= (EH) 13 48 SH(#%H) 13
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R REEIE LD IS L EY 2-4 QA=717} &W tﬁﬂOﬂ Za% G

A AA (CM 7004,
AOFZE 2, B4 WA smme] 2702 tl4k Brte] MRS E4sglon], 24 7}
L L ot br BAAE ARSI L2 BE, ar9] (D ANE, (= <
(B AR, (O PUES 77F Yehit), Tt AR S e ARk A4
do] thoFdS Fristyon, 24E Lk at bx x5 EU|&2 M) H7} 7|%o] g
L Chroma(/d*+8*) 4lo] thejst gk} L1ghtness(L‘) o] w2 1

o, AR Tobd 712 Aa ATE 471 L Aelekae] Mk BEE ol
= 5o BereloirhPark, 2010),

minolta, ]apan)% %8}] HZ39] D65
@]

&
fl
]
ol
o
2

a

2.2.2. X~A FFE4(XRF)

X=A1 gt km o] F71dE EA40) Adsto] 4] Willef| Jiks =
T4 Eelof Ego] Hr} B Ao A= Portable XRE(X—Ray Fluorescence,
DP-2000, Innov—X system, USA)E A-8-51%.0H, ZAA7E 30s, e 45keVE £

4.8 ANshct

2.2.3. FARIAR A - AR AF 34 (SEM-EDS)
e SA40] 7 sto] ’l e k=l AdiEel 2
7] vl 9 rgekel e phEo) 7hs itk Aol itk EL ouAlEatEEdvIE E
5to] Q= o] 771wt FA WSkt FARIAKE ] (JSMS—6610LV, JEOL)
9l oA BV |(X-MAX, Oxford)e] 42748 Low vacul mode(BES),
71449t 10~20keV, Working Distance 10mm, EDS =% Point/100s2 AA5F3At

ZAPHAFRN AL BEkEn] A R

2.2.4, 4 (Raman)

RS EDS 2410 2 ozl HRo|| 7|%sle] tiA} AR 23k Aguo] i
g3t etES 595k o &85ttt Portable Raman(Inspector Raman, Del-
tanu, USA)2] 24 %72 Spectral Range 2,000~200cm-
785nm2] w-S- 712 60mVe] diode laser2 3}k,

resolution 8cm-t, 3¢l

’
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3. 23 9l

31 ME==H

ME2E B AR FF L 27 Wsto] hE Mol vlmsteirkTable 2), B
AT} (L) AR TR AT ATH O R e SXS Lehfu, Q1R 5
S8 LRl ME7t AYSE st WA 30k A0 R Slsgie R A7t &
oFUSE Wt FHE AL M) TE glo] WE Shael FUSH LAt
Wiske] HAH 2kt ke Lpehdeh Z80) ARS 34.5~64.19) 7 2 W8 S-S Hol
b, 5ol Aele] QRS 467~50,00.% 71 Z& waph Sl

TR Aol G M= FAE (o) YAA17E HobdS S B Gashes 7
A Wtk U] 638~37.39] 71 2 WSt EL Holn), A T4T~6912 A
gHo.R AR HAS et Eak FARo) AN Ee) s FAE] Hs) vms e

FAE Wl T glom, QA HobdsE HA ks R0 Belsigct

Aot R A HME (b )= bt o] 37.1~44.32] =& 2|5 Holal glon 759
A 1B 7HR] [A) S7kstt) 13804 fash= A= SRIETy E3h H A2 19.5~22.5
[e)

2 BNEO| WL Eo] YO A e 3

o] UpeLu, st w2 B4 melc
Chroma-Lightness H32 %5 53l AAHEH=Z A} 4l

Ag J30] 7hHshE wefsieinh(Figure 1, 2). 412 A= ARk} gz

A Thd e Hols A0 = ekt fAekR= Chroma 38~76°. % A

Lightness 77~922 Wxo] Hxl= A2 7S EQIsi3tt ZMetaE= Chroma 22~64,

Lightness 35~70, ZMI& = Lightness 32~84, Chroma 13~632.2 A}Q} i IEof Al
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BE 2 sighe Mol SMekRt Chromat: 17~3602 A% WelEe 2o ui
Lightness 32~81% W zlo]7} 27 vl E4S Holck Ae a7 707 @ A
Qo o] AAREE o} vl 2 u) Alekah SRR choph AR 7Hs A
o2 sholgleh SpRE S TR FRY AN RS AAekRet EFTHE o
2 NS A, Ak 7hE FolelS Bafste] Ao WakE Fof A4S
TG HolA] Zol7t Qlek(Park, 2011)

Table 2. Chromacities of samples

Sample Chromaticity Sample Chromaticity

Color name Size - - " Color name Size - - "
7 | 85 | -31 | 638 7 | 324 | 39 | =00
Eptotst 9 | 872 | 50 | 564 e 9 | 387 | 36 | 220
(GAmE 5 | 901 | 65 | 487 (BE28) | 1 | 492 | 26 | —225

13| 919 | -65 | 373 13 | 53 | 12 | —195
7 | 788 | 135 | 739 7 | 352 | 29 | 398

A 9 | 791 | 124 | 77 gazy | 9 | 386 | 09 | -4l
felow () 1 | 830 | 75 739 e romm) 1| 438 | 25 | —443
13| 849 | 39 691 13 | 579 | 59 | —371

7 | 768 | 61 627 7 | 685 | 22 | 218

slnste 9 81.2 3.6 56.7 BT 9 688 | -5 | 212

(BOELH) | 41 | 843 | 08 | 501 UKZR) | ¢ | 782 | -03 | -156

13| 873 | -05 | 433 13 | 838 | —64 | 113

7 | 467 | 522 | 3n 7 | 642 | —239 | —183

ots 9 46.6 51.2 35.6 HEA A 9 676 222 | —16.2

(E4D) 11| 486 | 466 | 315 Coke) | 1 | 753 | -8 | -142
1B | 500 @ 47 | 303 13 | 812 | <133 | —109

7 | 345 | 231 55 7 | 316 | —67 | 16

ZIAF 9 431 24.9 3.7 =32 9 325 | 200 | —126

Red Green

(%) 1 | 480 | 265 47 OREHER) | 11 | 362 | 253 | —146
13| 631 | 221 25 13 | 45 | -301 | —169

7 | 497 | 3 37 7 | @7 | 311 93

oz 9 | 573 | 301 28 =y 9 | 464 | —324 | 106

(&) 1| 624 | 214 | 42 (#575) 1 519 | 334 | 119

13| 699 | 227 18 13 | 602 | -323 | 107
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85.0 - 100

70.0 90

55.0 % 80 %% %V

0.0 5 Yell

—_ J_ < Yellow ~ 60 o
1 5.0 o @ Red
D100 el 2 = ABlue
= 40

i 5.0 “ Al %n 30 H Green

200 # " B Green P | 20

-35.0 10

-50.0 ? 0

-40.0 -25.0 -10.0 5.0 20.0 35.0 50.0 65.0 0 10 20 30 40 50 60 70 80 90 100
a*(D65) Chroma(va’+b?)
Figure 1. Comparison of color difference by color. Figure 2. Comparison of chroma-lightness by color.
3.2. X—M HELEM(XRF)

XRF 242 ok o] 557 9 Qaka7lo] et g2 771420 2|2 skela] ¢
A5 H(Table 3). 4123} A19HAl= StR 9] F57 ‘3-4 Aol whet =0 HEAdEol Aol
5 x| Qglon], Yol nhe HEAole UK oFe Ao R FEr Pbe w
= wAWAIA = RS Holal Qlof 4leketR e 8 Ao = et

FAGHELE WY ABHEE FAE Sbo| BE B AT A SHelE|glon]
£ Cd, F7gEE Feol 3 Uehbs EAS Belth E5h wis gRoz 245 Ca
8 Zno| P73 i’]r AR 57 Sslol ARk A ge] A B AR 34

A AN B BA(:)E Hol, Sbe Bl

Cre AAtlA 247} A%
Zno| 717} Felulo] Hugkie] E3kel WA AEE Hol7} ol 2o ghohelct Aol
e

2 Cd ghpo] Be gFol ME2y Autold e AN @) S Ho] 2ol
Kol

o i
rr
Alm
ox
ﬂJ[O 1
3
o
H
e
DO
o
rlo
=
N
=
™,
~
>
rir
(@
o]
o2
H1
rr
(@
O

A 8 AL I A 4RO 2 FAEE Corl AEHE B4 Balth Al
2 A} e 2 o] EdEe] AZE O AU SAIEE H e}
Aol FAQLR B} & Co Aol Sholuln], 34 HHO 2 2L Crie & 44
£ 1ol 3 gick, 3k SAolA] B4 AR Sbo] I S| HAIES TAISHE 1]
8o Zfol7} ol Aoz melck
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e BMHE 088t AMURHC| 1HE EXA HIw
Table 3. XRF analysis data of samples
Color Sample Size : Element(mg/kg)
name Ca Ti Cr Fe Co Zn Cd Sn Sb Pb
7 1655 683 ND ND ND 5319 357 1232 492 55490
simotsy 9 2494 ND ND 120 ND 24316 737 1495 3532 263872
(xOE%F) | 1 3600 ND ND ND ND 30683 1190 1581 4996 333398
13 3766 ND ND 205 ND 56489 2203 2683 7223 558505
7 22756 ND ND ND ND 34046 ND ND 13558 | 280657
AbE| 9 2700 ND ND ND ND 4716 ND ND 1844 35280
Yellow
(19} 1 19715 ND ND ND ND 38916 489 ND 17049 324144
13 19101 ND ND ND ND 50317 552 ND 19219 | 422843
7 ND ND ND 395 ND 3248 ND ND 178 9969
sE 9 4091 ND ND 11520 ND 4113 ND ND 2526 176488
(®O&FL) | 1 753 ND ND 1969 ND 7880 ND ND 283 27656
13 a1 ND ND 1962 ND 9566 ND ND 451 37517
7 ND 8408 ND ND ND 2428 49128 1645 9082 | 464992
oz 9 ND 8710 ND ND ND 2034 48789 1628 9677 462991
(E4D) 1 ND 8533 ND ND ND 2050 46727 1598 9332 457261
13 ND 9684 ND ND ND 2062 52290 2534 10909 | 486163
7 52607 ND 789 ND ND ND 687 58167 ND 480192
Red FIAb 9 50850 ND 499 ND ND ND 970 61592 ND 444893
(=) 1l 44017 ND 507 ND ND ND 1629 66061 ND 516718
13 57673 ND 709 ND ND ND 1390 69166 ND 447582
7 47350 ND 128 ND ND 14224 999 56155 ND 439979
o 9 54199 ND 130 ND ND 13403 969 64685 ND 387285
(B4 1l 47468 ND 17 ND ND 14332 482 54775 ND 516073
13 52742 ND 137 ND ND 21508 96 63559 ND 366418
7 ND ND ND 39 129 4029 ND ND ND 10427
] 9 ND ND ND 649 1166 26141 ND ND ND 96209
(E8¥75) 1l ND ND ND 30 170 4607 ND ND ND 12195
13 ND ND ND 7 420 10038 ND ND ND 35126
7 ND ND 130 ND 335 4019 ND ND ND 21877
] 9 ND ND 21 43 50 1468 ND ND ND 4219
Blue
(%0O%H | 1 ND ND 230 ND 610 7563 ND ND ND 48950
13 ND ND 201 ND 465 4816 ND ND ND 32146
7 ND ND 39 28 19 3725 ND ND ND 22079
ES L 9 ND ND 353 ND 136 19246 ND ND ND 118269
(Kiz®) 1l ND ND 45 ND 23 4861 ND ND ND 32026
13 ND ND 147 53 80 10532 ND ND ND 80534
7 ND ND 128 ND 23 4271 ND ND ND 21595
HEAAH 9 ND ND 120 38 14 3553 ND ND ND 16946
(EKE) 1l ND ND 75 34 ND 3311 ND ND ND 14002
13 ND ND 38 ND ND 2308 ND ND ND 9549
7 ND ND 32558 ND 8959 125295 420 ND ND 437553
=32 9 ND ND 31796 168 9663 135956 602 687 ND 479735
Green )
() 1l ND ND 35566 ND 10198 | 148059 595 ND ND 516904
13 ND ND 40773 210 9058 127590 429 ND ND 444569
7 8688 ND 9378 ND 11874 83765 1076 803 M2 487798
E=s) 9 3179 ND 9120 ND 10403 73437 123 5599 3929 496751
(%) 1 9404 ND 9716 ND 11686 78527 1156 950 8788 | 480549
13 8980 188 9284 ND 1068 74108 1059 821 8628 469721
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3.3. TARIXHH0|Z-0l|H X2 AR EZEA(SEM-EDS)

SEM 2412 o AR 9 el % 27, QJAe] U 52 BRI Slaf A
Ch(Figure 3, 4), YXIE7] ZAo]A BE ki S w2 27) walh ulad 4%
o2 PR, 75 50~150m oA 135 5~25m e B4t AL st
op HFAL Holc M Z AT} ulws) 2 v QRO| Yrtr) FASHA FolA|
A5k Aol Wah BAHS ohie] FRuith 27 o2 Zo® vehdh QAo Fels oo
S| T, A4 9 okize] o] njel 2 xjo]h gl Ao Pl ARl A%
B4 F FEE o FEASHES 18] Bgste]l WA QL A4 PolelS Hayst

2 3% upitel] 2ol AR T Fel7k chopet 2102 BekerkLee, 2008)

1= Jis

o AL e Baste] o] whek Age TEE A
=

=

ol

e
Do xR

]_

4

5
£
oy
=
o
R,
‘N
(@)
=
<
iz
=)
4
)
2
rr
r o)
o ©
ol
o
N
1o
}oﬁ-
i

D
Q

(@)
O
s
ox
oflt
=
o
=

E(Si0,, ALO,, Na,0,), ul4] 22 &e)o] 43}eel(TiO,) 5
choFEt A EAEte, BU AR AL AW AR et ko] 7] 9
}_

[}
FE7E e 54 B AdAe} Akol7E e Ae® sheEth(Park, 2011,

=

Figure 3. SEM photographs of yellow pigments.
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() Y EERS) 1

Figure 4. SEM photographs of blue pigments.

woln], Yk Cd, A Ca, B7RHEE Fed 242 L35k QIck(Table 4), 24

QHRL QFoll A Cdo] ) Zum, AIAleh QhmelA] Ca, Sno] AEHE Aol melth

(Table 5), ARk Wt} B2 404 Co o] 4% A& Hck(Table 5), % 410k2

£ 58T 5ol B el Cost 34 421 Cro 5 EE0] Cre 51.3%
=

A
3& Sbo] U Helslo] thL o] LAk 3

m
i
i)
g

2 o e BRITH(Table 6), E3
A Ho] U E3hE Ao 2

A AT-5 Eo AHuEeI S Caol ThEe) Qhiteld] 17 BelEm, Cag
o R sl TR(CaC0o,0| S7HHle] AHetRE ALEHETHE HolA] AekRjet Aol
2 Bolt}, B3k 7B SET} olAkste R (TIO,)o] S3HEl AW, SHT} Aslers
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1 (ALO,), AFRMHER(Na,0)1} 22 B 40| 3t AEAE o= it
248 B0 2 Fe, Crit 22 G4 AshRo] E3hel AL A AT SARE Ao2
TebElth(Park, 2011), AR ] 2 A2 Cinnabar(HgS)2] 8 AJH<1 Hgol &7 &<l
], A3} 41 Malachite(Cu,CO,(OH),), Azurite(Cu,(CO,),(OH),)9] /42l Cu
7} 2¥2) 58 S EAtH(Lim et al,, 2015). Wb A e HAAstR et GARR FEHIE
ol A7k F7)4 8- Zzt Zjolrh gl Ho 2 Tk
Table 4, EDS data of yellow pigments.
Main element detected(wt%)
Name
Na Al Si K Ca Fe Zn Cd Sb Pb
et
e 48 10.1 24.4 17 - - 2.4 1.0 0.4 55.2
(XOFEH)
L 25 37 172 1.6 29 48 71 60.3
() ' ' < ' ' ' '
S5H
*?35 56 48 223 14 - 32 6.6 - 1.0 55.2
(HFOEL)
Table 5. EDS data of red pigments,
Main element detected(wt%)
Name
Na Al Si Ca Ti Cd Sn Pb
ol
o= 2.8 14.4 20.1 - 2.0 13.0 - 476
(EH4D)
T 1.9 26 15.3 5.6 18.9 557
(=) ' ) ' ’ ' '
a= 3 8.8 20.3 9 3 8
o 4 . ) 4, - - 14, 48.4
(BHk)
Table 6. EDS data of blue pigments.
Main element detected(wt%)
Name
Na Al Si K Ca Co Zn Pb
o2
5.8 5.6 25.2 1.3 - 2.3 73 527
(EE2%)
7= 36 76 16.7 0.6 3.2 46 63.6
(RO2EH) ’ ' ' ’ ’ ’ '
+H 6.2 37 280 18 42 56.1
(k=) ’ ' ’ ' ’ '
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Table 7. EDS data of green pigments.

Main element detected(wt%)
Name
Na Al Si K Ca Cr Co Zn Sb Pb
2 71 9.0 33.0 2.2 39 449
(EKeE) ’ ' ’ ) ’ '
Sz= 15.8 5.0 51.3 5.1 34 19.5
(BER) ' ' ' ' ' '
=3
- 37 2.3 19.2 1.0 1.3 40 1.0 6.6 34 577
(k%)

3.4. 2tZHRaman)=A

b2 A2 XRF 9 EDS 2402 345 Fr]as] ot 54 2le flsf AAlst
low, F713E et dloEuo]Aeke] HlnE Faff 11 3RHE& FstSich(Lafuente et
al., 2015). Raman #£412 Faf 4% 22| 77] 2HehE-2 XRF 2 EDS #4] to]g
o} &3t AutE Helth(Figure 5). SAIRIR O] Trtake 1345 1em-19] Soda—lime
glass, 286 1cm', 508 4cm-1¢] Bindheimite(Pb,Sb,0,)2} A]sH= AslESo] sholgt},
A= 1345,2cm19] Soda—lime glass, 311.1cm-!, 397.6cm-2] Yellow ocher(Fe,O,),
986.2cm-, 508, 7cm-12] Bindheimite(Pb,Sb,0,) 4 50| ol S8l 286 3cm-
1, 508.2cm-1€] Bindheimite (Pb,Sb,O;) | 23F AR vepdt), 2AQk= 9] ZIAH= 570.0
cm-19] Eskolaite(Cr,0,)2} U2|5}= ABlEZo] sholgn ol 13455 m-12] Soda—
lime glass, 570.1cm-12] Eskolaite(Cr,0,)2] EA49|37} HE%= #o|& HIc) FAeH
2] YA 514 9cm!, 684.7cm12] Cobalt Chromite[Co(Al),O,]¢+ Ax|e}= A E
go| slelwn], FLIHL 514,2cm-19] Labradorite [(Ca,Na)(Si,Al),0,]¢] EAw| =9}
Ax|gtet, EAokz o] Hh=AH O 1345 8em-19] Soda—lime glass, w52 514,7cm12]
Labradorite[(Ca,Na)(Si, Al), O], &34 514 7cm-1, 684, 7cm-12] Cobaltchromite(Co,O,)

£ 4gw|z17} 242t Belslo] HAIRLR Bl Aol7h Gl Ao.R )
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Figure 5. Raman spectrum of samples.

136



TjarE EARS 0183 Aletifol AR

JIIﬂ
0x

H|w

4, 22

41, Qt=of Mt

24 71 37 »}EMuq, I e
ol ek QoA 2 ket 44

2
o2
b
Ir

U

7k ARl whet 2717k QRS obAln], fe ARt PolelS B

29| e} chopsb b S48 it A =
A) gt QbE Hafstel QlEME A4S T HE Heloket
Ho|x glom, g=y|zk MEiste] GFE i HE FEE SAolct

A=

ol
ox
o f
il

—Hl rjd ‘1)

_4

|
o
oX,
o
fo
ro

o
Y
ofh
Ui
T

43, 2tzo| &

AGHAI= Pb, AL Si 59] o] WE ohmo] Zteln] wl o m 2AuE Ca
Ti, Zno| 5% ol REAow Uehdth ok A4e] ofare i HAyEos
AL S, Fe, ZAA12 Cd, AL Co, A2 Co, Cr, Sb 5o] AAHZE AEEH= &

O

s

e waltk okme] FRol e YRS Ferjols wolw glow zizte] ge

’

[‘ll‘
>
()
o
ox

Ateo] o] Sl Zlez wehErh TR(CaCOy)& AEER /\}&*}
HAo@ = 2ol WolXt Fe, Cra} 2+ M AEo] ALLEL %
2 A0 Shelgich M AASh YATEe] fAAE Rolx
Malachite[Cu,CO,(OH),], Azurite[Cu,(CO,),(OH),] 5 &5} 242

B o gaotmo] MAk ol 2A = ARA EA o] Asto @ R Bjko] Al
A 487349 Wt EAS AT B3 AR ot AuE Fef At 9 et

uizslo] AlkAI7E e Al AR Aolde Helsialrt, siXjet Bl A1-8H Aok



A g 7ha Aol el Q7] o] 23 takat AIXALS Ao B vl 2

o] o]gojxof AhAo] WekeH EAE wolal 4 9l Ao wekel), Tokd Aro}

o
”
iy
o
=
]
Lo
&
o
il
m]I
o
>
i)
4>
30,
fllo
pou)
o,
=
Rl
oZ
)
e
Ko

REFERENCES

Gailart, 2013, Traditional Pigment, http://www naturalpigment.cokr, (in Korean)

Kim, J H., 2015, A Scientific Analysis of the External Dancheong Pigments from
Beopjusa Palsangjeon in Boeun Chungcheongbuk—do, Korea, Master’s Thesis,

Kong—ju National University, (in Korean with English abstract)

Lafuente, B.,, Downs, RT., Yang, H. and Stone, N, 2015, The power of databases:
the RRUFF project. Highlights in Mineralogical Crystallography, T Armbruster
and R M Danisi, Berlin, 1~30,

Lee, SH., 2008, Color of traditional painting, Gyeol, (in Korean)

Lim, S]J., Park, HS, and Cha, BG., 2015, A Comparative study on traditional
mineral pigments of Japan and China with Conservation Scientific Analysis, Con-

servation of Art, 2, 61~78, (in Korean with English abstract)

Moon, SY., 2010, A study of pigments applied on paintings sice the mid—Joseon
Dynasty, doctorate’s Thesis, Chungang University, 1~7. (in Korean with English
abstract)

Park, HS,, 2011, A Study on the Major component of Suihi Pigment using Sci-
entific Analysis Methods, Master's Thesis, Yong—in University, (in Korean with

English abstract)

FTALAREA, ARTD, FleiEeE, 1997, BidtéHaE, Wi, (in Japanese)

138



Hluz] A o] g3 2o S8 Ee ot B4
o) SIFES FHo=

Scientific Analysis of Modern Oil Paintings by Using Nondestructive
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A =
=
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NHX UAMUXITE, 1988 HECQIE SHFZAIZE B F 1991E {FES0| OS¢ Edtsll FUE HFSE
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§Z BH2 wMBZIo] WAD| Of QISIHOR LA B85l Halste Ofitiol SSet JHoz
stolsfct
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Abstract Quede Lee(1913~1965), from Chilgok, Gyeongsangbuk-do, takes the position

Keyword :

of master in Korean modern art history, who has not only transformed oil
paintings into oriental techniques, but also has explored the traditional beauty.
After defecting to North Korea since the Korean War in 1950, in South Korea
he was defined as a taboo figure; it was forbidden to mention his name, and
he was forgotten. After the lifting of the ban on defectors to North Korea in
1988, his solo exhibition was held with his art works that the bereaved family
has kept for a long time in 1988, which gave a shock to the Korean art world.
For this study, among the representative works, two were selected: <The Rest
of the Dancer>, <Portrait of Two People> whose skins are expressed in green.
The purpose of this study is to identify material characteristics of the pigment
components of the used paints, to investigate whether the color has changed
into green or not, and to compare with Quede Lee’s original technique.
Coloring method was examined by an imaging microscope focusing on the
white and green of the work; the state of the work and color matching trace,
and drawing on the background layer were observed with UV rays photography
and infrared photography respectively. Component analysis through XRF
was carried out in the same position as the imaging microscope analysis;
considering the result of XRD analysis, the face part observed in green was
identified as Quede Lee’s unique technique to express artificially blended green
color rather than the discoloration of the white color.

Quede Lee, The Rest of the Dancer, Portrait of Two People, component

analysis
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Figure 2. Two portraits and microscope points for

Figure 1. Rest of a Dancer and microscope points

component analysis.

for component analysis.
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a) background b) face ©) hanbok dong—jun

d) the back of the hand e) chair

Figure 3. Microscope photographs of Rest of a Dancer.

a) Background b) face

(c) hanbok dong—jun (d) skirt

Figure 4. Microscope photographs of two portraits.
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Figure 5. Ultraviolet photograph of Rest of a Dancer
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Figure 7. Infrared photographs of Rest of a Dancer.

Figure 8. Infrared photographs of two portraits.
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Table 1. XRF analytical data of samples.

Name of Sample Sample Element(PPM)
Color
i ke name Ca Ti Cr Fe Cu Zn Ba Pb
Backg
- 1 36993 | 68145 827 10448 473 356327 | 22318 37791
round
White 2 face 4811 {LOD 714 5229 {LOD | 30623 472 439283
Rest of a
hanbok
Dancer | White 3 ) {LOD {LOD 500 708 (LOD | 27349 | {LOD 716402
dong—jun
White 5 Chair N774 1599 579 246 (LOD | 17073 564 599537
the back of
Green 4 5413 1422 764 5293 1214 23833 781 311224
the hand
Back
- 1 2415 26972 | {LOD 75 {LOD 8730 | 25578 5266
ground
hanbok
White 3 . {LOD (LoD | <LOD 5771 M8 14699 | (LOD | 360507
Two dong—jun
portraits
White 4 skirt {LOD {LOD 90 1075 8078 6848 269 552829
Green 2 face {LOD {LOD 843 15083 | (LOD | 20937 565 344227

S|
Apabo] AE-E Selat $1xjo] SRR 54 S1s XRD 442 4
ISt 4483 e 9 CRsie) D P Bol 3rd e
H S50l A= 29 21, 25°, 27°, 33", 34", 36", 40°, 43", 44° K-o] Hydrocerussite
[Pb:s(cos)z(OH)z]g] 497t AEol Hol 4 SetE= SlEqdn E4HE 59
OteflAl= 26 237, 307, 367, 39", 43° 54727} YEhth= Calcite(CaCO,) £} 260
21°, 25°, 277, 33", 34, 36", 40", 43", 44° F<Lo|| Hydrocerussite[Pb,(CO,),(OH),]2]
497t HEo] ol XRF Adnel dxjsh= 235 HojEt) o17]A4 Hydro-
cerussitet= ¥7|4 EMAPGO R o] HAER g 2% fHEo| HrH(Chang et al,
2014),
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(a) Points of face

Figure 10. XRD spectrum of two portraits.
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