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Abstract Media art, which has developed along with the technological development of media,

is required to be conservated according to the characteristics of works due to rapid

development of technology and aging of components. However, studies on the types
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of damage and conservation methods that can occur in media art are insufficient.
Therefore, this study aims to suggest damage types that can occur in video devices
and conservation methods of YOOK’s ‘walking man’. The damage types of video
devices are categorized into display damage and storage/playback device damage.
The damage types of the display device include discoloration, local discoloration,
distortion, inoperation, and the like, and damage to the storage/playback device
can cause software noise generation, generation loss, discoloration, and distortion.
As a result of measuring with a color luminance meter for conservation of the
monitor of ‘walking man’, there was a problem that brightness of the monitor
was low and the screen position was biased. In the future, it is necessary to study
various conservation methods and treatment standards according to the media art

preservation strategy and damage type.

Keyword: Media Art, Video device, Damage type, Conservation of Art, Conservation method
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Table 1. Types of damage and factors of Newmedia artworks

Part

Type

Case

Damage factor

Display
device

Foreign
substance

» Foreign substance is easily accumulated by static

electricity. Foreign matter accumulated in media devices
can be a threat of malfunction and fire due to leakage.

+In case of CRT monitor using high voltage current, the

accumulation of foreign material is prominent.

Discoloration

« Damage to the electron gun, damage to the circuit

components supplying the current to the electron gun.
Position change of the RGB control variable resistor, and
poor contact of the components may cause discoloration.

Local
discoloration

» The local discoloration of the screen is mainly caused by

the magnetization of the components inside the CRT panel

» The magnetization vary with the factors such as the

approach of a strong magnetic field, the earth's magnetic
field, and the magnetic field generated by nearby devices.

Distortion

« Distortions can result from damage or malfunction of the

deflection coils, damage to circuit components that supply
current to the deflection coils, and poor contact. It can
also be caused by a change in the deflection coil control
variable resistor,
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) « Typical factors of inoperability include accumulated foreign
Display . o o
devi Inopera—bility matter, fuse damage, short circuit, damage to circuit
evice

components, damage to wires, and screen breakage.

Table 2. Characteristic and Standard classification of Newmedia work

Characteristic Standard of classification

Contained Is there a device surrounding the work such as glass, frame, acrylic plate or panel?

Installed When artwork is installed in front of exhibition space or in large space such as square or
nstalle

building.

* Image noise, generation loss, and discoloration.

» Damage is caused by careless handling of storage media,
and by inappropriate storage.

« In addition, damage to the capstan and the playback

Storage Software
& player damage

head of the playback device may cause image damage.

(Jung, 2018)
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Figure 1. ‘walking man’ Exhibition Status Figure 2. Front of Artwork
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Table 3. Standard recommendation of Luminescence response(AAPM)

Categories Evaluation criteria Standard
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Table 4. Measuring position and Measures of color luminance meter
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T Measuring position

Serial No. 208M100199 208M100200
Before After Before After
Point Lv Lv Lv Lv
(cd/m) (cd/m) (cd/m) (cd/m)
@ 107.43 157.92 34.39 146.18
@ 40.46 44.30 3.43 66.42
Q@ 19.58 11.24 0.65 36.68
@ 1.45 1.46 0.13 3.36
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Figure 7. Wet cleaning for monitor
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A study on the current status of three-dimensional(3D)
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Abstract Research in the field of 3D digital database construction, conservation and
restoration and education has been actively conducted in Korea and overseas. 3D
scanning for digital recording has the strength to visualize physical information,
such as the shape, size and thickness of the target with no contact, but it also has
many disadvantages, such as limitations of various materials and worker perceived
skill. Therefore, this study survey at the case of digital records being studied at
home and abroad in order to understand the trends of research. The research found
cases of conservation treatment using printing as well as scanning.

Keyword: Digital record, Three-dimensions, Conservation, Record, Reproduction
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T4 2 F A}x%og /\H/\]— /\?‘5]— 71§g§/\1 A /\} o 5] 7\1@ Zlo] LA o]/g}gg x]é@o]
TRIZE IAG AR Tsolu A S o F=dl Qo nlE Ad A=E Eeith
HEZ|S2 LAY AR EAEke R ARSEP|E skt o HelMe
URHAQl G- HEZIS FEEA] ettt IFAR BEVSlle A0l sidsEe 7Hlolut
Yol A 5 B2 7150l SR IHNA vEdE 7714 540l F7HEM, o
WY T Ao Rlrks Holal A deadabe HEE vl 93l Jth(Yang,
2012), & AtollMe 7Sl wohs HEZE o] ofd, Fhx- QA A - BUEY 52
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melglolck, AH A BRRL 29 Bejzel Fe glol, P& B4 mUE 59
HEARES L of F B, AESH ok

mEgo 2 tAd 718-& Ak 7HE Bageltt

I
St

shaate] 27 7HAS 7O B 3 5 F

o] tiaAoln, Az Eole} stuglo] 7]gro] WatHA A8 917} \e1Z|aL gk (Hong,
2019). =i - 2lellAl= 2000 258 7|&-S HEAR] gAE 71531e] Fa/gd] FEskaL
lom], FIEt ofyet {327t 5 ot vjeE Eofle Z-8HUCh < 3D
273 =AY V1eS A, T 394 HAHOR n&E B S8t At o
ok

HIEAQ ol2A 20099 wl=o] A'E el (Stanford University)®] A%t
olghzjote] AFSApF F&Ho] wo] wARRE ThE(David, 1501~1504), ‘ofef
(Florentine Pieta, 1547~1553) 59 tAEalE &8 32k tAE &3k 5 A5t
ok E3 wl=o] Anj2ayd(Smithsonian) A4 20149 29 HA[E3te]
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e 3XHY CIX|E 7|12

e

S, dlolele] Hohwe] Je nlAE 2kl oA A%z, AeRe] ARY S22
A 717 szEgoie shEgolrt e
whe} ol gHe g U PEUe] BAE W) 1k 8] Urtok Aol BH= tlofelz
AT 5 e Aolch Ee AR W AmEgoiSo] AE YA 3D Ao
dlofele] A1 Hejof Eio] 8D A7de] AuhEe Ao m Hxto] el ul#gi
AU, 2 ek diEe] 4o uhe AHat 7)714%o] Haske) 3D AL
HPE WALl AR, 270 g0 diArRe] o5kl o] Bk 37 Shel Wasith Ea
Folet BeA7E vlsEe] vAE gRadk

s A% (Marzo, 2009) 3D #lo]A
2NV AT e e iAol $1del F 4 gic o

off tiell &gt =3t Flo)A

ﬁ.‘lﬂ
T
=
GRS

722 Aok & Zlo]chJones, 2007),
Slo} o] WA that 8D AvidRro st AR FUT AARIEe] B7bs skt
oleidt WS FHap| 9Pl 201595 FRHENZAF AL TeE YA /)5 BE U

=918 915k Multi-spectral o|n)g 714 7 olebs £3b714 ATAARIE 2% Folck

3. 2 - 9 TAE 712 B8 A7
3.1. =

3.1.1. WA of 2y

20159 FRTrlE N AATH(1922~1973) Hletaiet ‘ool 278& 3D
27Hg SeirkFigure 1), 5 AHEL ojgHal i ml2at el 7RI 919, 3D
270G E3) B A4S vl Holel S ARy Aol Bestelch & ool
Ui uaE F AES 27} 3D AR A F dolEs Y 2 o walow
Wegstol um HASIT, W At 5 AHEe) me] o2 W, chelo) 9Jx7h A
Aol o1 gl W, BE} 912 o] 91X AP AxsHArt ol BEW

AZLL 3 Wo) A& F vhelsterts /HEE SEHSIT 9lekKwon, 2015),
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Figure 2. The process of high—precision 3D scanning.
(a) Individual data. Matching(b) and merging(c) scan data.
(d) Results of RGB color mapping. (Hong, 2019)

3.2. =2

3.2.1. YA E "t 3715 (Vincent van Gogh)

JE vt 13 v (Van Gogh Museum)olAls= 20139 dE Ex|gE
(Fujifilm)¥} FElsle] 3D A7 - e o]-8-3] ¥t 173 (Vincent van Gogh, 1853~1890)
Sielel7](Sunflowers 16, 1889), ‘o] Y} HK(The Starry Night, 1889),
‘Eu= o2& L E (Almond blossom 17, 1890) 5 Zr&of| AFEE 27| H-2 93]
g WekFigure 3), HF 1ou]sde 3D ey AvES YolHE A (Relievos)
el ek HeH A 2Rl AW i ofye}t 7| ehEE] AR Eo] qlom
FeElelel7t =l LFHEE Foffit}, ol "HeHAE Tt BAFo] ofd
20 2 49) 7 E Fofgitt= ofmjolt,

Figure 3. Detail of the ‘Relievos’(https: //static.vangoghmuseum.nl)

24

7|53 Eo] B Q& AEAtRRA E8E 4tk o9} TEe] AUHeREE
=] mEe] pols AESL lon, ANRISS SF s AmEA
AREE] mEE2 e 7RIS Holdol ARl4] 7x| 2 2hdsh=d| 7|03l

Ao} o] A7) Ftol| wE YeuE - AEe] W AR R A7) 5=
@2 3D 29lY AEe BEACE Z-8E L th(Figure 4). 200249 =HEHE
S grHdAle] vtk (View of the Sea at Scheveningen, 1882)2 2016\
TRA AE Ao oF Tx2 cm 2719 E4FFo] vrEEo QI wheke wyd
A AR Ao 2 Hojxi), AFRE A7ke] RAl=a) 22 AAIRE 71
3D 270d A=E 7IHke 2 3D Z-EE A8l 73 (mould)& AIFSISIEL 5
=, Rt ArddS S veA A=RES sk wia s skeH, Al

9] MRS Sto] HEXS np )

SURNCT 1

o

[e] —5—“

ofl

A

Figure 4. (a) ‘View of the Sea at Scheveningen’.

b) Damage is on the bottom of left—hand corner.
) 3D scanner operating.

Filling the mould with the filling paste.

Retouching over filler. (https://www,vangoghmuseum.com/recovered)
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3.2.2. v|AZA 2 (Michelangelo di Lodovico Buonarroti Simoni)
20099 w|=k A8l =kl (Stanford University)ol| A+ vAleHa 2 (Michelangelo
di Lodovico Buonarroti Simoni, 1475~1564)fF ‘THH]=(David, 1501~1504),
‘glofef(Florentine Pieta, 1547~1553) 9] 32+ UAE -5 57} o] oAt
THIEE 295t & 10719 s tAEs on, tH|=E 1997d 1499
270dE AEske] & 10dell AA a13hA0] 3D RelE eHJskit o] REE XA
5m A9 0.25mm VRIP(Virtual Reality and Image Processing) #d = & 109
N9 E@(Polygon) o2 FAdE|o] glow, o] Z2AE= 3D L7099 7& Uy

8 fr=ol tigh A71A]1 A ofrte| B whEdivk=H| 227t Sl

Figure 6. (a) David image. (b) 3D Modelled of David. (c) Photograph for comparison.
(d) Shows one scan of the middle toe of David's right foot.
(e) Shows a corresponding scan acquired by the National Research Council of Canada's ultra—high—
resolution laser triangulation scanner.
(https: //graphics.stanford.edu/data/mich/)
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4, &

Ao A= AU - 2leflA] E8ET Q= 32k HXE 71550 Aol disf dohmEgieh
20009t E 71 o2 - <joflA] 33k HRE 715l sl W At AYEdeS
4 A8l A =l D] k= AmEQele] TS XY Folu, BH-YA F
chekgh Hok P9 Wl =iy ¥ AupEo] Tt BAlE] o, shute] diidE=A
ARHE Ak F3LoA AU Qiek, SelM = v A 2 ST 22 whegh =]
7|53HE EI37H] F9e "Wk glew, T suleidE 3D ZHge o83t
BEAE AR Zol & 4= QUgich

gl tigt 7159 552 Q7EY] dE<l ‘gladgiu(Lithography) = Al&H3]
Ao &2 Holgtow, dx] 2D gl 3D tA[E 7|=&E9] A7t sttt txE 715
9Igh 8D 202 A3 I =R AmARl EejA £ARE AlFdith B3 ool

O

g, 271, 70 5 BeA ARE AZHow Yust stgon ARe 999 fareR
nEsfof & 712N Hastcl, Sk BAI0) thakst o] SA, ZheiRte] AR,
AR A 5 ob sl Sk Tt T 73 ik webd tixE slejel

WE A go] obd, Bed thEe] ofsfet 250] 2A 5L W UA +840] SEH
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A study on the Folding screen of unknown artist

: A Collection of National Museum of Modern and Contemporary Art

Choi Hye Song, Yoo Da Young, Choi Nam Seon, Choi Jeom Bok, Yu Eun Sil!

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

Frlol: H54E,

Corresponding Author: ariel@korea.kr, +82-043-261-1507

ZEOIEE 2% 65 HE2 271, Ak 0|de| ZFL= $h=o| TollM sEE Ardat ZHZo tx|7t

Moil7t ZS8(££8E, 1921-2006)2] Lxl2k= =HE HiZoll chst YR 22 Aot oSzt

HAlol ESst7loll Hef7t LSstx| =l EEXM2Z| AES +BSIRCL olo] BEXI| M, =EFe

e, sl a2|z Jglol 8 S ZARICEM EUtet AR ojde] HIB0 et XAIzEA

ATE ’.‘_lgo“ﬁh_ b Sich XtE=AL 2o, 0I "'%% EHM(RRITEE)N 7ISE0 U= SRS
=

Ay, B4R, BE, B2

Abstract The 6-panel folding screen of National Museum of Moermn and Contemporary Atrt,

which is the subject of the study, is known only for information on the background of
the work. This work was collected from Korea House and unidentified production year
and artist. The calligraphy of work was known as Kim Choong-hyun’s handwriting. We
thought that work is not good conditional for display during the exhibition, so devise
a conservation treatment plan. Prior to consevation treatment, we will conduct a data
survey and research on the folding screen’s form, calligraphy and painting. According
to the data for reasearch, the folding screen represents the Hyeojado(Z+[&) recorded
in Oryunhaengshildo(FifmfT &), and the subject briefly describes the content of the

painting.

Keyword: Kim Choong-hyun, Unidentified artist, Hyojado(Z+-[&]), Folding screen, Korea House

4= 2020.02.10. / HAARERE 2020.02.28. / AAS1 2020.03.02.
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SHddivlEd A% 2Ll BE 2R 12%9] O3y SH|(@EmE o]FolA

2 7F 634 270 HEor JAgEo] Qlrh AgAl Ftell YRR o)

oA =38 Zez dujA qlon, 2HE i Aol SA|e] FEIE R gt

S A7l AF () USAGLEE, 1921-2006)9] 2HEo 2 o), g9
=

ghae] g NG A o
EA  shAoldt ARgAlYl shgld
WA (RR4AE, 1417~1456)2] AR (FLER)
Ackl, diehlsr R 9 ol e

filo
B
ox!
ol
£

Figure 1. The picture of painters in Korea house(1958). ‘CH_EH = 2’]—'——"0’] A 1§]‘7 ]'—IE:—T

A 4SS Teln FAE 2 3

0

tlo
Ao
54

(Figure 1), 19819 2%oll= EX9f A& vlet RE Ak Hejgd
H A 3ol fldste] A59 gh=9] & FAskirHKorea Cultural
Heritage Foundation, 2018), =JaAn|&o|As -9 Hof 9= ZEZE0] H=E
WS ffall of= Aol 24 35S shAaL, 2310 gdEE =] 1L shuelt

1.2, Moil7t ZE3

B 2go] sl 15de] FAR, AF(H) 1FV1921-2000/ AR T
A MolkzA Frf g2 A o] Athgt JaFS viHchFigure 9, UEEE
THIRE PAAASRR S OB (78 AReAdushl AE Agsh(939elA
FESAN B4} 238 AY|Z AL Sk, 32 Aellel] 2 S AR T 1942

"oe] G 2 WS ASSGON o] AL UAY| VPO R W 1x) Fohek sy o]

SER olF, o] oAeder JigHe]
3] dil=nladwe])(1949) 7i2E S=vIsk3ith
R o] AME EShal, Aoehde] JmAlRaL
o 4= Qs THAASE 195840 Aate] LY
Aef| n5-0] 7155 BT ololA Z8lH], Aed, Al
oA, A, A T o wS7IEelA
Aol ZolE Foll W2 Fohaa dste] Aol
bl 714 ieH(Kim, 2016).

Figure 2. Portrait of Kim, Choong—
Hyun, Limb Eung—sik,
National museum of modern
and contemporary art, 1981

 ZHEY AT
2.1, gt
MELS F 1259 YT SRR olRold qom, 7 T HAS 654
27le] WEO 2 WSt AEe] AR Te] Atto] SIS Bola B4 Al nlAy

HEEo & 84S EFick A 5) agulvhe HAlhgel] Fu7k Soigt Hghe wxg o]

Abol HE w2 H2A gAv 2 iy vjcke: ERck(Figure 3—a), HE2] HEA=
Jalol Wo g 7inal W3 S| ejX|(&#)E o] vidstath(Figure 3—c). HE2)

oS
1
flo
BN
r)v
>
=
2
N
U
E
Flr‘
o{m

2 (Figure 4-b) ™4l ARY "HiFEo] U5 g7}
Aozl oFAle] HEFo R A=Y Qlth(Figured—a, b). ol2fgt 4> F2 Ur 9]
HIollA 2ol= A2 (Frigure 5), ©l& Sdll & A7l 27t vl BEe

TP = o] o] E8EE el Azt sles FHETHPark,
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(a) Front (b) Silk around the painting (c) Taeji(&#K) on the back

Figure 3. Folding screen with wooden frame : Unknown, ‘folding screen of unknown’, National Museum of Modern
and Contemporary Art.

(a) Front (b) Wooden leg

Figure 4. Joseon Dynasty style folding screen with legs : Unknown, ‘Painting of Birds and Flower’, National Folk
Museum of Korea, Joseon Dynasty.

(a) Front (b) Silk around the painting

Figure 5. Japanese style Folding screen with wooden frame : Unknown, ‘Painting of a Historical Fact’, National
Museum of Korea,

7t E ohd Aol SAIEE)7E SAI(EE) R SoA (SE) Eo1)leH(Table 1), g4l
ZAAH ZFollA 2£7] AlArste] s 2 AF4 gta AAlolh jhE A o) F 32
TEA AR 7le 4eu 227100 of2ie], Ad welRt dAA= Wel Eds)
SAE ARtk Aol ISl dutAl Z]olck(Park, 1983). IHA|S] Hako
Hol AFHo) Az FH A5 e sAle AAAQ] TAY] FEjollA] Hlojd
AaRke] Ao, At Z w7 7hsAdo] wral B7HEAL itk (Rue, 2001).

HU_S'.
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SHA|] W82 (A= (Tifmf

TEE) Aol 715E axfel tigt olopr|E A=

AT, CBYUEE Faol Z1R gelo] SRS wLlel Hsh] 9Is) A

=HiTitE) et ol E B A= TIHE) S THste] HXRE SfAoltk A THIE

ShAIg Ak SRl (R, AEAAGHI, NETl(HRIA), S
PEADR) T 268 452 EAjo] tfat olo}r]7) 2201 SlekTabel 1)

Table 1. Interpretation of Korean Calligraphy of Work.

No.

Picture

Text

1st

T2 d™o| omX| Ho| ol sk=ofl Lol W LiolE otz
OfHX| +&= Ho}"'Ef StL| OMHAIAIM 71ZSICt7E CHAl 7H01 1
B0i|7| 2f 2st7I1E ob7KEol) Alelo] Lol 0|2 Wl okSel & &0|
AL ol chst E':*j Fol7|1E 12| Lo] E=2 Tlateat

;
!
I'IJ

2nd

2tm 5i ol =rfof LotM I = EF off 2ol Zt=L 2t

(MEMA)

MmOl OMHX|7} EXE HS0 MEZ 0|Y5HH LHX|7HE, Mzt
grtoz Bazlo] 20 JiX| OHLIBICIL] THE V(0] ol22{AE,
OFX|al TEtoll 2942 QlXIst A0IM, LRI0| S0t M2 ES

3rd

S|, OFHX|7} Lo 5t0] £ ZOHHE R, S| 70 S oJX|5tn A=
(B27 ooz g ol)S mIstx| otL|ste] 8t s HXlo| =L,
2ot 2129 £2 figgteL]at

o

D2 N 01D1|-I7P§I'_ OMX|7t EXE &0, F 0l5S €U,
o

RI20| A7} 222 0|Yste, (BX7H) E2 OS2

4th

R0l £ FOIM s|2, L20f7= ofx] 2 Bl Z2S F0f Y3IEL,
7420l 2 ofHX|7} BEC 2 SHoiE 2IE R, FAM 2IE
E0} H2|U, OfHXIZF HEHA T,

US04 712 E], OjmL7t AH B
OFS0| & AedLicksid

SXE WX|DAL sta=, 20|
OFS0| &1L, o{LZ}h o™ Al

5th

OMHXIZ7} 2 22 OfEA oA (RXES) OR WXL, Al=7} 3
S5t FHRA, EC0] X222 HHL7} ZIACE

20| U0| F2 O{HUE 2|1 A=Vt SHEH ARIR| OfLISHH
X HAOHeZ 2 UM LES)SI ool £ AS
SIEIL ARE An7|(Yof)E Huxistof 20| F¢f 0150
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6th

HHO2 0{E2 7o) 1712 HoRHCIL,
240} 0| FoiLIRCi2t ofol7t S2AK
24 4401 1 FoR ot Sofem,
| Smalth OFlof WSO D
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2.3.1. A%

YN & A% 6F HES AP THRE THORE BARE 4707
olefzro] TP I WE AR LARIESERAYH) S EAE CE )2} oo, 24
P 71241 Fa7BR QIAlskaL glo] JE|Ale] HikE
Qo] FFstaon ojgt ujAol A A2 Ao] Aot AYILALS ol (@)
Sto] WE A A O] LARIER] R, G, Al 5 S e A
e oloprlEo] &7t Egie), duka o AR A ()=
skl shegh Aol FATE ARt AR RS Q17E AT Ut ARlSo] AH|sH
Tsh BAE gEo g FEREG F2 8% 10%9] Yoz pAH, 130 g
S EPAE (Rl TEED] 715 B 2 QEl| thgt ojopr]|7} BARE o] Qi

SElvetollAs 1] S5 o AR TmECEE T (1346'3) 00 247 = (T
#E)E 2= 7150] Slof, HAHRE et A= S-S o 4 ok E=3t
24 Z27] SR AAREE, 1420~1488)0] HAE HES Bl 2 THAEAY
CErEH.S 7152 Hol APFHAE(CEHlTEE) AR o= aA=s}
ARG 58 4= Ak

s A, SAPEEAE, SRASAPIAE, LEPAHE Sof A3t
Sl SEveel S5 aguAE O9 PR GAEs R AR
AR L, WSS W7 AL halo] Faste] FREQIL 24 27|HE W]
7HA S AREQN oheFet shETE FAl] AldARl SRS AEE 4 otk
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AR 3 g7re] WolA Akraigol STl EIn vl ah 32 Alrfjo]l whE

oh-& Wkl glon, JERdE A AudRlE AL B 4 chLee, 2001),

e

3
e I3 vt gol F 6% o2 FAE] flew, v Zujth 7] thE
FAEOl gt olopr|7k A Qtk(Table 2). @A 7 vHhadtolld 48l Sl
SEPUE Y mAo] i Ao BHEES AR Y, sEddved &%
= 3 7 A7) vt A2 vh2o] Eof L3krh(Table 3). (Lg4d: Al
& Farsto] 7t 3 o] &5 AR A A2 oA 2
e 22 G A2 ANEA(LBETR), A3EHS HEHL, A4E2
S F(EE g, A5ES WETe] J2lal AR Ee PS5
H-8-0] ZARE O] Qleh(Table 4). ol SHAlOlA G2y, dzaa, RlEhe], T+
s N9 oloprIRt MsEe] | At g, 72 F 6%l ol ol =A™
E ohE 6% 3 wdo] o, W§Fe] Wigol it &gt siAE ffsials the
e AR TS A E oof it

(o]

Table 2. The painting of folding screen.

6th 5th 4th 3rd 2nd 1st
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D|2XxHZo| HE 6 0|2 AT 27t 0]y 2T
Table 3. Similar thems of folding screen in museum. SZukor 2yl Ql&tto|
No. Title Artist Year Type Institution Similarity
| susymss MEWL | susowsm | waee smaa
=M (RAF )
K xHAY HM4Z MzafA
2 SXIE 10ZHE o -
(FAFE) H6Z MR
H4Z MHmafA
3 Bl 8583 - Rl Hip= gxols
ojAt H8Z o
© SRR
HM2Z MzmAfA
4 M3z 10ZHE - 4= Loy
=AY HI5% ol
(8Axe)
5 LEMAMT gEHE - N7E Lo
6 | SEYHZI0ZYS - H2E Fesel
7 BAE HE 19A417| K|2R{AH SittEa M1Z g
Table 4. The figuer in Oryunhaengshildo( R 1&1TEE).
ol AMEICX| MzmaA
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2.3.3. 21¥9] 7|
AAeE A FFolA Gt Ao m FEddtolA ARgSE 7R
SAT 73 o] Wrkh 353t FEollA ARl A, wizE ado s shHut
=7}, BAo] Fste] AEE e o] FEollA 19 I7E TEgtet okl
o|F0] AR 3FF-S AAISHF(HeasE ) oletaL et o] AE JA] 7S I
MYHE A=, AlEE H2] o8 Hof g53tEo 7 FAEh(Park, 2009).,
At vt 71A S TR Qe BERlet e Re aAkes)
o,

FolM Fe g BF W Fo) A W 25 wte ne) Fo) A2 Wi oz
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AR F2 AP Sk AAe] A mAlsoln seldh TYOR F gt
20, uheIk Ave] MG FEHE LeRiE @S 24 41 SRS
o ARgSH AR NS ARSI ] cHHeo, 1996).
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Table 5. The Technological Characteristics of Geumbyeoksansuhwa(£2(117k&) Used in the painting of folding screen.

‘folding screen of unknown’, National Museum of | ‘The Birth of Kim Alji of Silla’, National Museum

ractesies  yjogiern and Contemporary Art. of Korea

Deep—
color
pigment
(B%)

expression

gilt

sEddrled & A7 e Bt ke
a

g 2% @EAE 10% B3, oMb 2gusHEw
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Table 6. The folding screen which a similar style of paining.

SHbEd & (@A 105 1§30l tk(Table 6).

Institution | National Museum of Modern and Contemporary Art Leeum, Samsung Museum of Art
Title Unkown artist folding screen Hyejado 10—panel foding screen
Picture
Institution Onyang Folk Museum National Folk Museum of Korea
Title Yunlijaengsil(f&I24TE) folding screen Hyejado 10—panel foding screen
Picture
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A Study on Applicability of Micro XRF for Analysis and
Investigation of Works of Arts
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Department of Conservation and Art Bank, National Museum of Modern and Contemporary Art, Korea
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XRF(X-ray Fluorescence Spectrometer)= O|X| A|22| 1A AU st2kg 2EM5t= HUIZ Szl 0|&E,

B
Ju

28l A7 Soll 71y 2oz AT Ut SX|2 71E2| Handheld® XRF(p—XRF) 717I= &3

HE(spot size)0| 21 Z2IE(point) 242t 7+53510] S5| LRE0fl Chet ClolE] ElS0| 7hSEIR = MEts
PIxloll w2t Fatet si40] ofFCh= A7 Ut S XHE EHO)| i3t MH0| 271mlstY 012 E £40]

of7| & 4= UChs THHo| Uck

O[3t SIS H2tshy| flstod, 22 Dl&E U 23l 24 20tollM= HIEEA u-XRF(Micro X-ray

Fluorescence Spectrometer) 27HL1S =I510] &5t QUCL O] 2AH2 7| p-XRFO Hlst &3

0] um EHRIZ 042 MLUSHH, X, YE ko] AZH0| 7hSoto] T 24 ol i EXEE TN X2

EHoIs & QICt= EbMo| QIch, 5L 0]

ﬂ||||| ol:l:

Higlo= BIB, 3 B85 5 AEe| MADIY U 7E mietof

SRS 2 ATolM= 22Xl ATE EM0ll $M u—XRF AZH 7|&0| WXt slel filofl chstod
ntetstz| s u-XRF2E p—XRF Zi2| HIO[E| §4 H sHAHEHo|

4= 2020.02.10. / HAARERE 2020.02.28. / AAS1 2020.03.02.
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Abstract XRF(X-ray Fluorescence Spectrometer) is an instrument for analyzing elements
or components from samples, and it is the most commonly used tool in scientific
researches on works of art and cultural heritage. For their property characteristics
and environmental limitations such as outdoor installations, it is fundamental that
an analysis method for works of art requires to be a Non-destructive and In-situ
analysis method. For this reason, Handheld-type p-XRF(portable-XRF) instruments
have been mainly applied in this field. However, this application is only limited as
point analysis, which can lead to miss interpretation due to its narrow measurement
areas and give false information about the multi-layered surface. Furthermore,
p-XRF instruments inevitably make direct contact on the surface of objects.

To compensate these limitations, many research institutes are recently introducing and
applying the u-XRF(Micro XRF) scan technique, a novel method that is capable of
Non-invasive microanalysis in pum range without making any contacts on the surface.
This analysis method is advantageous for not only detecting elements in the entire
measuring range but also visually verifying their distributions. Also, it is efficient for
revealing the manufacturing process and structure of the object such as under-layered
paintings, pentimenti or restoration parts.

In this context, the National Museum of Modern and Contemporary Art in Korea
(MMCA) have recently introduced a p-XRF scanner to proceed deeper researches on
their collections. Prior to practical application, this study investigated the development
of u-XRF scanning technology and advance researches about their applications on
works of arts. Base on this, one of the collections were investigated by conventional

p-XRF and p-XRF scanner, to compare their properties and capabilities.

Keyword: P-XRF, p-XRF scan, Element mapping, Painting analysis

XRF(X-ray Fluorescence Spectroscopy)<= 1|&Z2] A& 2 #J2l9
A BAo Qo] 71 || HErlo] & BAY F sholct XAo] B A

S YA Yol Hapt @2 ofyAlEHola] w2 ovAERE o7
HAt Eefo] v

2

[UAE=AR EEopiis WEse 54 XA uAlE 7Iee=

46

Ui BAo] 7hsalng 2 2712 B0 A8} (Jenkins, 1999).

AR Q57 o vjeRe] §44 +2 Handheld®9| Au7l 32 ARSI Qlh
SIARE 7]29] ABRE ARIE(point) AN 7hsdkal £4 WAool vlad w7| ujio
st 24 fIRlel wheh Ao} sfao] debd ofx|7t qirt, o] XAH] Fih A=
el B]apAFZolA] FH =40 AT ofet = 2 HolX] ob= S 5919 AR
A AEE7] wizol ofg] o] fAFo] AT A9 geet B4 afAel ool 9l
(McGlinchey, 2013; Shugar and Mass, 2013), E3}, A8}t Hlolg 52 sirs =
FHo|| digh R ol E7tasto] Aol 2HEe] &4 dod f1do] Sk

QoA g IS Beslr] flsto] 2T mied 9 3 24 RofolA

HESACR I4 59 #40] 7Hsd pXRF(Micro XRF)E =Yste] Z851 =

)
_1>~I
n{u

i

o,

rr

2. u—XRF(Micro—XRF) &4
2.1, i—XRF H2|
u—XRFE XA FoA HEss XA 91E d¥(Focused A7IAY BegstA Al

- vAIRE

(Collimated)AlAH umTY 2 Z454L, o|2 23| WEt= 34 XAL A&Est= 2o g
(Bronk et al, 2001; Alfeld et al, 2011), We] =70 wa} HchAite] u

g“.::
>
i)
>
=

T2k 240 7t 7lsolth ofd pXRFE X, Y5 e s olF 3
(Raster scan)o] 7Hs8lA 7ldste] 3 #AMRE opet A, | d9= A% A 1l
o|n| A3} 7}H58HA] g AL u—XRF A7W(u—XRF scan) £ MA-XRF(Macro—XRF)
it gteh g Aol A p—XRF 2703 MA-XRF 27002k §-o)7} §-85 = Zoh,
2011 Alfeld 5] Atoll wham of2dh Hi-S Z17He] Ay EA0A AREH B3
2oll5e] Apolof whEh goj o] dep|n, JejF o2 oF 100um +EY 3l e S
7102 rEghiar B gk SRRt o] o] XajEl AtER /e AHlES AR
MA-XRF2}L A ASAL & 7]%0] BEeE 4$7) wo 202 Helck(Alberti et al.,
2017; Alfeld et al, 2013b), whebA] & Ao = 55 97] f18 p—XRF A7H0 2
o5 Yokt gtk u—XRF 2708 7]29] 3ZRIE EA oA Yoyt X, Y& Wake =
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A-8=]11 QIth(Dik et al., 2008; Alfeld et al., 2013a; 2013c).

2.2 1-XRFe| 7|&X EY

71& vlEF B4 AHEEE pXRFEE u—XRFQ] 7 & Aol AR XAlo]
A &2 AEHo] mie mAlR Ao s 2AbEoh= Folck(Bronk et al, 2001),
2 98l AHEElE AR AR &3l B FEHE(Collimator)

Tol XA TS A WAoR YHAZ 4 gl Berbee 9=

N
>
op
1
£ g
b

(Polycapillary lens)&® 34 8= Quh(Alfeld et al, 2011), Z=71dele]
A= 19861 Kumakhov 52 Atoll A 271¥]7] Al en, XA ofF= 2R um
2 PAIA =2 XA Zx(Intensity)2t FWHM(Full Width at Half Maximum)
oS wole 7lsolth XA Zei7hdae] A% A3 Wiols nm ©He1e] 2Awt

W A AE AR Eel Qo] XA FRoRE WEE 13} X4o] o

%
4

A FAE Tt E5d= PR SEE o] W Yo R hso|A] AR AR
Hroh(Kumakhov, 1990; MacDonald, 2010), tF& Figure 12 Z17F o2 M E

AR o ol AN = We] FHIE R4S 7 Aol

Conventional Collimator Polycapillary lens
. > £ > . )
N\ \ 6%0 **q‘;‘ cotlimat < 6%0 ) f ) %’o
&5‘\ %’ Qs @ /o imator ‘ %, \\P‘?Iy::::slllary ‘ea’
/ ) N
\

Figure 1. Schematic images of X—ray irradiation by different optics.

2011 Alfeld 59 1ol A= o5 u—XRF 271U 2] Al 712] Ad Hells AARk
FAl ZE7idye] A=} Pb—HE Z2WE[Pb(lead)—Pinhole collimator] 3%

HAE AHEFS w0 A vlwatgl), s A-toll whiEw A FeHE o] B¢ =2
of %] G A= H|a A =2 e g YERH, o]i= Ag(silver), Sn(tin), Sb(antimony),
Ba(barium)#t o] & K-line oUAE 71 453 of7] Al7)7]0l Agtsieh, &3t
Ee7hdefe] dlzof niste] wo] ik Frert wob vl 277F SV 7S] Aol
utet A o] ghethe o] Qirk SN 12} FloRRE wEEE W9
Aot AAaERg 24 Al FE3 AR AIZHDwell time)S Folof gtk ©@ido] glrt
(Romano et al, 2017). ¥ Eej7hdele] =9 49 U A= Fejz YFA7)7]
[219] Azje} 12 HAbA ] el R]of] whaba] Sl ol
S W 27P7F gk 5 Qlvks Bo] Qirk SRAIRE 10keV o]k o A] gelofA
Eelzbdefe] Azo] afAo]l A Fold zlem FRIFon, w2 AuAY
HARAS Eelrhdele] dzxrh S46H] ghoh Bk FakEe] o vA] oEmvt Eal

A% 52io] S1s] Tk AHS BRISIATHAlfeld et al,, 2011),

2
Mo
K-}
iy
otd
o
i‘,
Ul
i
i)
(Y
o
=
I

. u—XRF "l&F 2-8AH]

3.1. &7| \—XRF 24

UjgFolut Al 20 HehA Aol u—XRF7F 21-8-57] AIRRRE 212 1990dd] =
Mantler 52| €15} Scheiner 59 AT-=FE AJREIH, FY Aol o8) o] Foix
9 AT 7129 XA TX-ray tube)ollA WEEE XA WS °F 0.8mm* 27]=2
Hol= A& ZevlElet Si(Li) HE7IE A2t AR E A g Esiqlal, ol
174)7] Indian Miniature Painting®] #]-&3}o] ZAMl(Pixel) F#EE 7|Hto.2 7} =4
ERIES] G XA A ER S 55l 54 Y40 #i2E onX|dsh=t| skt
(Mantler et al, 1992; Scheiner et al., 1992).

olF 2000{d %= wl&EF EAS 98l olsd, HIFHEA uXRFQ ArTAX
system(Rontec GmbH, Germany, now Bruker Nano GmbH, Germany)©] <5-
L= Bronk et al., 2001). 3 71719 27] 22 AW (low—power) Mo
(molybdenum)—target®] XA & FYo 2 st F Ax| 2= Fezhdele] d=E

AHR3IEE, HE712E SDD(Silicon Drift Detector)7} AREEIQlOH, HA] 9]x]9]
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aokS- QJ3l CCD ZHH|2HCharge Coupled Device camera)S Z-835}9ch 7402

_1>J
o

S22 ofuR] gy EA ABEYHS uletd 4= QIEE He(helium) 7H Y A2
(Gas purging system)= A2FsF 4= 919t o]% 2008 Hocquet ¢, 1&8]3l 2010
Trentlman 5ol 98l AP AFLE AAH 7122 Mo—target XA IH20keV ©]8hzt
W(tungsten)—target XA H20keV 0]4)S WA =2 AMESE 4= Q7 E|Qlom, Xg AA]
T3 71E 7Y =2 A Besh| flstel 9 SEuEzt @A 284
T A AR B3 Hocquet 59 A5 ZF=2 717]19] XYZ HE AHPOAE

ol g8l X, Y& W um @919 W& LAo] A(1D) € HA@2D)o] gt A e
Has FE oA E FESh= Ao] ZhssiRlod 271} 5x6em’®2 BlaA] =4

H-2foll A= A

3.2. \=XRF A7H 7|& JHet
e vlEE dial W WA uXRF A7 ¥ o]u)A(Imaging) =40]
BAHo 2 A4 AL 20089 Dik 59 ALE AFR AU 0] A7)0 p-XRF

L

2 oA 888 T3] Yl AT R EE ARPE7](Synchrotron—type particle
accelerator) S-ollA] B]E3E 713t of|ufR] FS H8sl= ke Aq) o|FojRiL) o]
ATOIAE Van Gogh7l helo] MRS A] A2 ZEo] AR Ax7I4]
719 P& (Beamline) ©]-838F SR—u—XRF(Synchrotron—pu—XRF) 2708 283}
FH AYAS ool o) IHQ axbEel AP EAsk: e st ST
Aol A= st Trde] ul A ol ARE-E B4 Qb= (Naples Yellow )0l 3 Sb
7} 8k gl ojulalg wEsH=E| 7bg FH Vle] shs Ao R Selsgr,

o] o]& = 2013d Alfeld 5, 20099 Van der Snickt 5, 20134 Janssens %, 18
3120199 Smieska 9] B ATES B3l 252 o] Yurh] AL il
A AAREE oUA] S o837t uXRF &7 7o) At 9 AE e, vieE
O] u—XRF Wgol| k5] A= 31 o] 85|31 QIth(Alfeld et al., 2013a; Van der Snickt
et al; 2009; Janssens et al,, 2013; Smieska et al., 2019),

ShAEr YRR EE A7)t o] ATAAC] 7Nk XY u-XRF 24] 35,

A10] 91710k 471 - Agtaol] 24 dAES ARHTI7E ks A1) tdliop

k= A 847 SRk, whebA ol2fRt FHAIE S55h7] $18l °lE % u—XRF 271
i

3.3 0|5 u—XRF A7H 7
20139 Alfeld 52 oA A 52 wd5o] Ax|A o] AZke 3|51z}
A& A%t o15F pXRF 270 Aol 845 Bex7s AAskrk(Alfeld et

AT F2 Azt 9o 2de FFSP] A% ole® wXRF 230 A 353
WEEel Il Qrt 53] 20118 Alfeld 52 AollA= ole® wXRF ~7iH2 Al
7 AR WA AN AABIen], EEARG vEE A8e SO A4 At
-8/ Belsigint. E=3t olojl 2013149 AtSollA de] A Eeeld JidE
BT SR—u—XRF 27ete] s v F3) oled u—XRF 7] 7 9
7He /38 A5 sIHAlfeld et al, 2011; 2013a; 2013b). ©] <] & W Aol A
AR DAL AARE A7t AEE7] AEsEg e (Ravaud et al, 2016: Romano
et al, 2017), ZZoll= vlad 240l 28 & = HY 88t Belo] SAEI,
ofgfel= &8sk °led uwXRF AU 7PIe& AXskeH, sl ddd i

AulEt &7 o159 714 5/4& Table 13} Table 20 |3}t

2
oo

3.3.1. M6 Jetstream

20134, Alfeld 52 0154 u—XRF 2704 M6 Jetstream(Bruker Nano
GmbH, Germany)Z &708F3it}, o]d9] X3 AHE A2t B4% 1—XRF 2704
M4 Tornado(Bruker Nano GmbH, Germany)d] 7]&S vigto g2 ZAHRE 7]

Ao Ak A0 WSS W leEel BS BRH0R BEY 5 YEs
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o]
AR

M 71712 2T ofe] ATkl Z-8E =

Rh(rhodium)—target micro—focus XA TS AMEshH 5719 HEE ol&s) 14}
AR Y] ofifA] FetiE 28T 4= Qlvh A AR = ET7hEey dl=rt AREEo]
S4 Aol whet ® 2718 24T 4= glew, 2719 CCD 7H2tE F8l 4 91X

Q1 HApo] 3 ou| x| 9] B 0] 7hgsltt, XY7Z BB 234 2H|o[A]E F3l 80x60cm”

Aleltk M6 Jetstream< 30W

u:>_4

o] WAL =4 5 4= QJrh(Alfeld et al., 2013b).

M6 jetstream> Eej7hdeie] FFEA e 54 4 Rh(z=45)Hch 5L &,
o2 Eo] Cdlcadmium, z=48), Sn(z=50) Sh(z=51)¢] K-line °yA ==
A3 "ok whebA o]gfdt YAE-S K-line Al W& oux] Jdt)o] L-line
o] oJAE olgste] WA 4= Lo, W& o|A|e] FF WIS 4A FEo
3 o] oln|X|E =& ot WAle] Qlek ShANE oj2fRt W 7HE Qb
(Acceleration voltage) 52| EA%7 ZA7} o2 BAubHylo] w2480 7 o]

A HolbE 2= 9tk

re

Jroll A= o]Hol 2013E Alfeld ol ©Js)
AFZEZE 7]dF y—XRF 27002 ALY 174]7] Rembrandt®] 21, ‘Portrait
of an Old man®]| thsto] s 71715 AH&al thA] L Wiy o1& =&5),
015 ZAA} AT} 245 WA 29 (NAAR, Neutron Activation Autoradiography)
o] Ao} vjsto] EHoA Hol= =9l 24} ofefio]] thE =S 24to] flotei=
3l AR EA5k= A ERIstdtHAlfeld et al., 2013c; Trentelman et al.,

20154¥ Trentelman So| Z3Ysk

i)

2015). Hoffmann 5= 2018¢ -Lof|A] 14A4]7] Zof AZE Altenberg A|Tks}of|
s 71715 285k, 16099 SIEE o] QMS £4F obfloll 712 Al 7=
Aol(EN) EARS shelslgint o] dqtollA= K(potassium, z=19) FE Bi(bismuth,
z=837HA19] i F oF 207K YAES AEsl Wislen, 53] Calcalcium),
Fe(iron), Co(cobalt), Culcopper), Zn(zinc), As(arsenic), Hg(mercury), Pb =2
YUAEL F2 o]8sto] 7|29 A EARS 23] YWt Hoffmann et al., 2018).
%3t 20199 MacLennan 5 14~15A17] oge]otol A A2l Fapa] sffdstol

o] 71715 Hg3te] Zzio] Fufo] Rakh W P2l B spHoR Fel AT

ZFE0] AR AR HE itk (MacLennan et al, 2019). ©] o= s 7]17]+=

A daH 2 go]aA vjw(Rijksmuseum)ol|A] 18 %¢1 Rembrandte] 2=
‘Night Watcho] thgt ¢+ ¥ = Z 2RAE  ‘Operation Night Watchol| &= 0]-8%=
S A7 EEA 2 vl u—XRF A7 Qo] AFA, dFRAA A4 =

2854l Uk

3.3.2. ELIO

ELIO(XGlab S.R.L., Italy, now Bruker Nano GmbH, Germany)= F¥o 2
Rh—target micro—focus XAl & 2-8s3lom, el A§of we}t HEshe H4a9
HAE 24T 4= Atk 1"Tmm?e] SDD7F A&7]12 WiEe] glom, g FA 2=
Immo| AE ZEE ARESHIT: E3 Aol AR 7heRE XYZ HE| 2Fo]A]|=
10x10cm? HA2] 1D, 2D WHo] 7Hssl @ A8l vL golstth(Bruker Nano
GmbH, 2018). o] #u]o] &84S 2016 Mosca 52 AFE 538 HAE=Uh
g ALoAl= 1547 EYAIA AJthe] Salterium A TAFE EA(Iluminated
manuscripts)?} A A|@H| 1—XRF 2707} 29)d 29, Raman 4L Z3al

B B2 Arjslo] 8-9F Hol= BAHCoats of arms) ofgjo] thE 7HE9] F7to|

st

ZA5He golstdti(Mosca et al., 2016),

3.3.3. CRONO

CRONO((XGlab S.R.L., Italy, now Bruker Nano GmbH, Germany)= &%
Ag-o] 7hedt 4 (Large area) un—XREF ~70U R ZopA] 4 fokellA] 8= =
olsdS #57] S8l S Alutet ZEaiet AxHol 7HssHAl AIAHE ]Ity Rh—target
10W X-ray tubeS AYo 2 AL-835}H, CUBE AX|ZZ7]|(Preamplifier)”} A2F
SDD A&715 AH&EIt 0.5, 1, 2mmo] & FevEz {9 a7jg 24T -
Atk 0.5mm HE ZYE= £33 Zr(zirconium) 2.2 AAERIoH, 1, 2mm
A ZovHe &5 A=, A0 Cugt ZnolA WEE= d32 Ss] Rt
Bz A2 =z HdEe] Qlok B3 57 olvA] o] mlrea
el th5-2] =473k AA(AL Ti, Cu 3)E AR 4749 =] ZE7F WA
Aejz oz AHg7hssit

f
)
<
A
i

Na(sodium, z=11)%€] U(uranium, z=92)7}4] adst= P45 agxoz



O&=ES BZ 6 O&E 24 - AFE I8t Micro XRF AZHO| XEM ZA}
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- - _ - size
7hssto] Ao 45m/sf] =2 AU 4 glom, ZRIE o AR AXFo] 30ms
B . . ~ Electronics SDD SDD SDD (50mm?) | SDD (25mm?) SDD (50mm?)
ostz = 7hadl| w21 ¥k Bélsol w2 S40] 7hsoith HE SEUEHE Detector
L - Number of 1 4 4 1 2
Ao RN W ofix] Jode Edte] 3bkeVZH AETF EOu, ZArhdel
B _ o Travel range 5 5 5 ) ,
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QItk(Alberti et al., 2017).

(Kunsthistorisches Museum Wien)

Table 1. Technical properties of Mobile uy—XRF scanners — Laboratory built instruments

1o, (Alberti et al., 2017; Manca
59 71l A

Technical Properties of Mobile u—XRF Scanners — Laboratory built instruments

Ravaud et al, | Romano et al.,
Paper Alfeld et al., 2011
2016 2017
Laboratory built Laboratory built | Laboratory built . .
Instrument Laboratory built| Laboratory built
— Instrument A — Instrument B | - Instrument C
Description in mobile scanning mobile scanning| mobile scanning MAXRE mobile MA—XRF
original text MAXRF MAXRF MAXRF scanner
Micro—focus microfocus
Source X—ray tube X—ray tube X—ray tube
X—ray tube X—ray tube
Target Mo Rh Mo Mo Rh
Max
X-ray 60w 10W 50W 50W 30W
power
source
Max voltage 60KV 50KV 50KV 50kV ?
Max current 1mA 0.2mA 1mA 0.6mA ?
Filter - - - = =
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Table 2. Technical properties of Mobile y—XRF scanners — Commercial instruments

Technical Properties of Mobile y—XRF Scanners — Commercial instruments

Alberti et al., 2017

Paper Alfeld et al, 2013b XGlab SR.L., 2017
Instrument M6 Jetstream ELIO CRONO
Description in . ) .
o mobile MA—XRF scanner micro—XRF Spectrometer reconfigurable MA—XRF scanner
original text
Rh—target microfocus—X—ray Rh—target microfocus—X—ray )
Source Rh—target microfocus—X-ray tube
tube tube
Target Rh Rh Rh
Max
30W 4w 10W
X-ray power
source Max
50kV 50kV 50kV
voltage
Max
0.6mA 0.2mA 0.2mA
current
Filter 5 (internal wheel) 5 (manually selectable) 4 (selectable)
) Brass—Pinhole
) . . ) Zr—Pinhole .
Optics Polycapillary lens Pinhole collimator , collimator
Beam colimator | .
with light element filter
Optics
Beam
. approx. 100~500um 1000um 500um | 1000um | 2000um
size
) SDD (17mm?) SDD (50mm?)
Electronics SDD (30mm?) i CUBE i i CUBE i
Detector wi preamplifier wi preamplifier
Number of 1 1 1
Travel range
80 x60 x 7.5cm? 10 x 10cm? 60 x 45cm?

of motors
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Table 1. Technical properties of Mobile y—XRF scanners - Laboratory built instruments

Parameter p-XRF u—XRF

Acceleration voltage 40 kV 10 kV 50 kV

Current 99.8999 LA 200 pA 599 pA

Filter Al - Empty

Target (anode) Rh Rh

Pixel time - 15 ms/pixel

Spot size 2000um 550um

Step size - 800um
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Figure 3. Elements detected from p—XRF analysis of ‘Wave’ by Jung Sung Keun,
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Figure 4, Intensity comparison of Ti peaks by different color density region in Ti element map acquired from p—XRF

scan: (A) Ti element map, (B) Spectra comparison of Area 1, 2, 3.
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Figure 5. Element maps of ‘Wave’ by Jung Sung Keun: (A)Mosaic image, (B)Ca, (C)Co, (D)Ti, (E)Zn, (F)Fe,
(G)Mn, (H)Ni, (1S, (J)AI, (K)Si, (L)High energy total intensity.
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Abstract

Varnish is used in painting, especially in oil painting by painters to make the color
look vivid, control the glossiness and to protect their art. Especially in oil painting,
eliminating highly yellowed varnish and repositioning is one of the process for
preserving a work. But there is also riskiness for the organic solvent can not only
remove the varnish, but also harm the color layer. In this study, to observe change
of varnish followed by deteriorating, produced specimens with four types of
varnish with the same name but from different manufacturer. And yellowness were
measured before and after artificial accelerated aging process. Removed varnish of
specimens to investigate reversibility of varnish and degree of damage with solvent

used to elimination.

Keyword: Oil painting, Varnish, Aging, Removal
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SAnuhe Yaska HE FAU BEs] $ieh mao] YFolchaEAATAA,
1998). 518}, 53] $EtolA] AR v S-S BB 81 ool B7ke] B4

uhet o 2 P 2, AE 59 S35 ARo] Sirk AEe] HEA] SHdME
v 77| miell A7FEET ofyet RerhEE gol ARSIl Q. BiAle] BEZQ]
S SOl 127 Sje} 2Ee] Ado] AAY7IA| = MAEA] AL YERAL Qe
A= o 4= Ak
9| B Al HAL o], A9 5 e e 2R edmdolu viyAlE At
o] 25k TOR Qlal &4 Alel WA Fo] dodt ol 2E el ¥
ot &4E BAlE AR F AlEAl Asfisolof sh=dl, viiAle ARE
A St W2 SAIRE AR AA HA gtk BiYAE AAS o ARSEE
Aol Gt w2rs PSS SV fFde] Ak mebd viyAE dsiuy
AAL o 2P a3t o7} B asie),

BIYAlE AT AR s A7 Solot ARSI ZE|EA] o Hre
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ofof & AtollM= frah Aol AREEE B9 stof whE WshE ksl fs)
o= AT 47HA] F72 HiUAIE =325 Al ARSI )1 7HES ek A9
yellownessE H|WsI3TE E3H Aol AFESIAE AlHE o]&ste] viYA] A|A AdS
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2.1.1. g2 v A|(Dammar varnish)

thatEs s opAlotoll Al Ak U] 43 (RifR) ol A A F Bh= AT HHE
FAE vl thil= A A7 S A HA] Fop dRbAQ] thE HiYA|Er}
that2 Bl Al 720 ks o e fASIAIRE, H=gt e AR Aol
A sz el E3F vl v AlE ohE SR HiyAlEc 2 FEo]
AR WstEl= 529 (Blooming) dAFo] AA YEelE Hgke] Qltt i
FA7E Foltt vRAIYolA Uehs EFY @42 BE HlA] ot WAEE7)
ool AA7F vwA] ek AE A&kl ARS-E B A= ofefjel e

Table 1. Information of Dammar varnish samples

No. Sample Maker
A-1 Dammar Varnish Daler Roney
A-2 Dammar Varnish W&N
A-3 Extra—Fine Dammar Picture Varnish Lefranc
A-4 Dammar Varnish Maimeri
A5 Dammar varnish Pebeo

2.1.2. Wl E v A|(Matt varnish)
E vy Al SE AES BoslHME FEE AAste] 2R x2S

LS AR BA QB BHAINE A= Zwold Blake wAksh] 919

Oll

FAlel ehe Foly| Slaf Wakolt Aelbt ol Arkslolglel A% mHolA
RS QoA Rae BIHE Wk vhUAE BAE bes) R gt 7
Fol Bejuly] WRo] ALg A FHI| ESolFolok Fth TEd P AHESI]
BRUAIFe] SAKAE HElo] Felo] LA e B S ek AR Ak
A} BRI ofefe} 2tk

=)

T

4
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Table 2. Information of Matt UV varnish samples

No. Sample Maker
B-1 Artists MATT Varnish W&N
Matt Acrylic picture Varnish
B-2 ) Lefranc
(Anti-UV)

2.1.3. 222 v A](Gloss varnish)

S uhAE A8 S 0B 5] ErlY YU $7h0Y BA0 R A g

EAElmR gl Wshel el the Th Melru o sk Ao uiesitt
(Sim, 2000), o= FAt AL A7F 22 ALgEE Aol AL ol
A7) Sk Ald Aol A sl ofelel 2,

Table 3. Information of Gloss varnish samples

No. Sample Maker
C-1 Gloss Varnish Daler Roney
C-2 Artists'Gloss Varnish W&N
C-3 Gloss Picture Varnish Lefranc
Cc-4 Gloss Picture Varnish Maimeri
C-5 Gloss Varnish Alpha
C-6 Gloss Varnish Shield
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2.1.4. 21€]% v}y A|(Retouching Varnish)
Frgobm AR HRU AR} BlS=3E F o] FEle Hol= PEA BiYAlE AE

Felo] m2A e ASo] P HUAES vlEd Byl nl2y] del ge A

AbRlol 27 BelEth B F AxEE S b uhale] ) wer) ol
£ de] 4F-S BAUsHe 34, 53] AE NN ol ALH, B o

AZE S AxE 2 flofl oA 2R Sde S gl 4ol 2 AsiAIA

G @Al doldth =4l 7HAL Qe a1ztEo] ok Il gyl

wpgold], EH vRIAE ARgshE 2o mAtele] RobAA Sio] Al

(Shinhanart, 1999). th& HhAlEl Bls] 2|9] o] AL gaf+2] Fol wor

TEdh e AHET Aol SIFE A3 AMFo] AshE $IFe] Uk Al

Aol AHgE Bh Al ofeHet 2k

Table 4. Information of Retouching varnish samples
No. Sample Maker
D—1 Retouching Varnish Daler Roney
D-2 Artists'Retouch Varnish W&N
D-3 J.G Vibert Retouching Varnish Lefranc
D-4 Retouching Varnish Maimeri
D-5 Retouching Varnish Pebeo
2.2, 24
2.2.1, ¥ 7 =3}
Drying oven(HANBAEK Scientific Technology)S ARg&3ste] ¢lgzxo=z
AR e3tE FRAPZILA sl olE 7S =3 APS dEAeR 2E
ZHANA AR EAHIIE doglozy, Trte] deor 2 Y Ee 2 |

AH 3t AT 4= ot A 2% 105 + 2R AFsiglon & Ad AR

192 AJZtoltt,
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2.2.2. =318 vy Al A7

M Q1F 7HE k3 AFo R QISE AlHO HiYA] =35 RS | {7 8AE
AHEsto] AASIALAF SFAcE Ao AFEE 8A= Sfo|E AulSl(white spirit,
Bartoline), H|2}H(turpentine, LEFRANC), AY&(xylene, DAEJUNG), HA}
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(naphtha, DAEJUNG)o|t}, 84 A7 W7o Aube] &be Z3h At4olA
Z93 Liliane Masschelein—Kleiner® 2 ‘Les solvantsS Zarshgich
(Masschelein—Kleiner, 1991) HlgtHe ojg] AzAFA BFUA] AA HFeto 2
AL QlaL, FAHs B3t HollA W Feld E HRA AlA, 2EF vy
AA Foll A5 AHEE= gAloleh BhA]l AAE WEold Bree] o gxHe
ol SAIE FE3] A4 T oAl g Wy FEl= Aol 7MY Wol o8E=
o), & A-tollAl= 33] AT

HRAL AIA AE -5 AR FEhe B4 HskE dobiy] flel £ E417
(Elrepho type spectrophotometr, L&W)ES ©]&3}o] yellownessS =43Fich
Ao thE AHE 53] FAske] WatghS el wlwstoich, 3 AJHO] W
W3S PEslr] sl tAE @u|H(HS-300U, Hi—SCOPE)C.2 1004 Ejjs}o]

3} ASS ZYst AJHO| wlgle By Slo|E F sRR|oh L
B BA71E 53t £ Al yellowness®] W37} #2E|2] oo} ofgfj] Tableo]|A]

Alelstlet. AlErg T A=A HiAl Table 1. ~ 40 23 S-S ARSI

Table 5. Effect of accelerated aging on yellowness of varnish (White sample)
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3.2. le3}El HiLIA| |7 Zxt

3.2.1 Wste] B4 v

BFA] AAC ARG Ao whE yellowness®] 2fol& BB, Al

AZ¥e] Q1 7hs ok Aol AHEEIGE 2 AMgST BAEel SA1E A

33 = AAE dde I 8A SRl wARl] A AlHEEe] Ad

AEch A $9] yellowness7} sk 42 2ok 194 &3

SR

5% =2 AlE9] yellowness®] WP} AA] oo} ofefjo] TableollA A Lfak3it)

g BhAZE e ALE SIS T 2 wishE ek

Table 6. Yellowness of White sample after removal varnish with each solvent

35 12

u Before

B Naphtha

¥ Turpentine
B White Spirit

u Xylene

mBefore

W Naphtha

W Turpentine
B White Spirit

mXylene
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et AHZ0ll ALBEl= HiLAlS] =3t H HH Al S5t 2E

0z
re
By

H Before H Before

W Naphtha W Naphtha

Turpentine Turpentine

B White Spirit 1 B White Spirit

mXylene mXylene

c1 c-2 c-3 c-4 Cc-5 Cc-6 c-1 c-2 c-3 c-4 c-5
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3.2.2 B9 ¥z
HRULA] A A ARG S SAlel T Al - ghol Bhel W &4 o] -8 THAsIA

sl BRI A7 el BAle] & uAZE SARe] Seluix) gk E

Allo] T BT,

Table 7, ~ 8= Thik vhUAle] A% A 50 WshE Uehlich b Aol
A4 BlackZ A U] Alglo] AAAS ASHS o) 2 kS HAUE,
UAY WRAoR BASIES e PAE ASRE Yok AL AEBE wr
2 Aol Holx) stk

Table 9, ~ 102 "= shyAe] A% &30 wats vehic 2Que
A1 1) =ote] o] ] ARk wjsle] PR Ao Mol AAZol
SabEl Ao AlrEt AAAS AT SAS AT Aol A oFre] Bl
g, HE HUAZE AASEA o] Eef A gEl Felo] Sefd
Ao FEHc

Table 11, ~ 122 222 vYA|9] A A - 59 HELE Uellh Yellowness

Table 13. ~ 14= A viyAle] e -5 HelE yehinh 284

BRI B0l GlojA] ThYHo 2 A T i ie] §Alo] wrgskaich

Table 7. Surface of specimen A—1 to A-5 Black after removing varnish on each solvent

(accelerated 192 hours, tried 3 times)

No. Before White Spirit Naphtha Turpentine Xylene
A-1
[
A-2
b E
b -
h -




O3B BE 6 R38F K20l MBI HIUAI] 3t W H MBS Sot BEY 7

Table 8. Surface of specimen A—1 to A—5 White after removing varnish on each solvent Table 10. Surface of specimen B—1 to B—2 White after removing varnish on each solvent
(accelerated 192 hours, tried 3 times) (accelerated 192 hours, tried 3 times)
No. Before White Spirit Naphtha Turpentine Xylene No. Before White Spirit Naphtha Turpentine Xylene
= = -
A-1 B—1
A-2 B2
A-3 J ! . : Table 11. Surface of specimen C—1 to C—6 Black after removing varnish on each solvent
; (accelerated 192 hours, tried 3 times)
No. Before White Spirit Naphtha Turpentine Xylene
h - -
- B -
Table 9. Surface of specimen B—1 to B—2 White after removing varnish on each solvent
. ) C-3
(accelerated 192 hours, tried 3 times)
No. Before White Spirit Naphtha Turpentine Xylene
- - -
h -
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Table 12. Surface of specimen C—1 to C—6 White after removing varnish on each solvent
(accelerated 192 hours, tried 3 times)

No. Before White Spirit Naphtha Turpentine Xylene D=3

C-1
D-4

c-2
D-5

C-3
Table 14. Surface of specimen D—1 to D—5 White after removing varnish on each solvent

(accelerated 192 hours, tried 3 times)
":' ,." T r ?" F' - m—— '? No. Before White Spirit Naphtha Turpentine Xylene
g > Fe .
c-4 | ¢ i |- LW
. + .
e | F ¥ & F ’ v
- W | 4 i L . ¥ - D—1

C-5
D-2

Cc-6
D-3

Table 13. Surface of specimen D—1 to D—5 Black after removing varnish on each solvent 5 . ® ;

(accelerated 192 hours, tried 3 times) » Th - i 1 ¥ .

No. Before White Spirit Naphtha Turpentine Xylene D4

D—1
D-5

D-2
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Aol AHEEE BN 3T} BEA] e obraiA shc
HPUA] ofalnt B o tht AT 9 HRAY Q1F Zh4 st At kst vhuA AA
AFS ANSIE. 4 FRO HUAE AFgStel AW ARGt Bl wsto] nE
wisto} bl uhA) AAS ARo A uhiAe] Fhel olRel Aol AbEEls Aol

T2 &4 oS ol 1A} gl on| theal o AR =3I,

AL Aol AFESIILAL S0 uPUAIe] HE SRk 497t ohjehy, 1 24 AR
BE Aol ARt AEe] Aate) o] PaE Alde] ALSE HE Thule nhA|
AHge AEs ehrkn AlREch WE Rl A9 w3k 24AZHRE BE AR
ghuto] SRIEIGLOL, AHE Aol AHGNE HILIAS] B0 Qs ofelgke A& Zojetn

At FE22 BRAIY] 79 MaimeriAte} LefrancAte] HIUAIE A J3F B HL A9
ARGl EAIZE ekl AkeE: 2EA BRYAIS] A9 Daler RowneyAe} PebeoAte]
HYARE ARES ARG Winsor&NewtonARe] HIUA]= LefrancAle} MaimeriAl2]
HRUA k= EapA]T o] fQko = TaE i)

He 2408 Abgstaat 3 o, Al AlQjsiar & wspt e ¢k tuiE
HIUAIS] ARE-S A-sHA] fthal AlmEnh mE el Apet vlyAle] A9 2 EA9
BollE]= Bl B o, A5 EAFo] WEESITE 53] AHdwle] A9 st Ho] A7HA]
HIESo] Eed B gRlstlon, BiUAlE AlAT uf 8A ARgol =471 Zasi:
=22 HIYA9] 79 MaimeriAte] BRUAl= o] skl AHddllS ARERS wvh oF7ko)
B HRUAPZE FE Bgo] TR AAR olojxA] At AxAllA= Y
HRUAIS] 79 MS0] EA4fo] efEm AA 7hsdh 8AI7F §l& A Zou Ao s
glebas FHstct e Hizbae ARgR AY A9 zpo|7k 22| it Alpha
AL} ShieldAte] S=A] BIUAIS] 79 BHHLS 2|}l oL 7he4o] Yol HE H2|0] AHE-&
A5 dthal AlrE: 2Bl BiYAl] 7 Daler RownetAl2} PebeoAle] W A7}
SHS Ao heido] wrkal wtEtt Maimeritbe] HRUAE 4ZFeE H=9] S
Helow, AdelE ARERS wivh HstE BYlch ey S EA4do] SeE BiYAE
AA o A AF-goll =817} B asi,

l
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