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ABSTRACT This study investigated the properties of the painting materials used in the temple wall paintings of the
18" to 19™ centuries by synthetically comparing the component analysis data on the pigments used in the temple wall
paintings. The study subjects analyzed from ED-XRF are the data on the 61 temple wall paintings distributed nationwide.
The colors of the wall painting coloring layers are classified into seven categories: white, incanadine, yellow, red, green,
blue and black color. No big geographical and temporal differences in the type of the pigments were found in the temple
paintings of the late Joseon Dynasty distributed in Gyeongsangdo and Jeollado. On the other hand, there were differences
in the use of a color when mixing it with other colors depending on the painted parts.
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Table 1. Investigation list.

Estimatied Period

Province Temple Early 18C Late Early 19C Late Late Joseon Total
18C 18C 19C 19C Dynasty
. Bulguksa
Gyeongju Daeeungjeon 3 3
Eunhaesa
Youngcheon Geukrakjeon 3 3
Kimcheon J‘kJ‘S?‘ 9 9
Daeeungjeon
Bongjeangsa
. 2 2
Daeeungjeon
Andong -
Bongjeangsa 5 5
Geukrakjeon
. Namjangsa
Sangju Geukrakbojeon 10 10
Yangsan v, Tongdoga 7 7
eongsanjeon
Gyeongsangdo total 7 14 8 2 10 41
Cheoneunsa
Gurye Geukrakbojeon 7 7
Geumsansa
Miseukjeon 6 6
o Pobyeokwha
Gimje
Geumsansa
Miseukjeon 7 7
Bulbyeokwha
Cheonrado total 7 13 20
ol B3} thi3t A2 e, At A7t 2 22 : 50KV, A5, 1002)E 0|88t 47 =R &

A A EES AT FHLE o]FojA|AL 9le o]
2Rt 2AMATY] AR A B2 ARSol SAEHIL o

1980 FHHE A2 AR Slof gt Qe A
= FZ7HA] AAE L QLo Mt S R dEE T
ZHA| strgsh=dlol A7 L, 2AME St dgte] of
e FHA L 27t o] FoA A Gk Aol Eok AF
SR k=] tsid= AT F2 AT AT AAE AL 9L
£ HH, AP} Qt= ol Bt A= obF] mlEdt Aol
o webA & Aol Als AR Sto]l ARG-E Qb= iRt
4 B ArSS Tuaste] 2A57] ARt A
A R0 54 AT H A} g

2, GTNE S Wl

H ALoA= TUe £47]7] (EDXREF; Field X-ray
Fluorescence Analyzer, Seiko, SEA200, Japan, =4 =A

o 1
e

] A 2RRe thAke 2 SHeTk Tt ZHE-S AR 21717} 18
~19AI712 FHHI Qe BT, At AH9 770 A
Z 87 AEQ Wi} 61- o th(Lee et al., 2011; 2012; Han
and Hwang, 2010; Lee and Kim, 2010a; 2010b; 2010c).
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MATES wigro w18~ 19C ARsio] g Zh A
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WEAR PR BRal] BowH 7} dhrge) A
|39 E4& A EIITH(Table 1).
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Aol iR HREAZIE S & Ak, HuALe)
ABZAAE F2 Fe, Pb, HeZk AEHUT, S44De] 30 Mo M ASHE W S7
A Cu, Ferk, BAjo] A Pbot Ferk 24 HO =M 42
S AP Btk SAALNNE SN Ui & A8 ADeIAE AA) Matel A 1047 Z1ET} B A
2 AEECHE S AN FoA R uiEe] 9L 9lon], 4R P& NEES Awud Pb, Hy, Ferl @] 4

£ BA50 F2 A% A0 Yehit, 2 N} M B Pbot Hert W AEEE M=
B BARe Yrion gol BN @ 7} RS olslont 1o £ Feol BEUE W4T
groml, FAGIHE Fert AT, BAo] sfels o S Holi ek A0 we JR A%} 2

BEETE SH QS =T HEEe JeE B2 71] Uetutedl, 4& 5 42 RN Fert HEEHA &
NEI Gk FAAE A 53] EEA wEEe, £ AR Hop A= AN EA| ¢l F2 ddely
As, Co 50| F#4E202 Yehha 9tk uix|gte 2 S ARE ARESE 2o 2 BRIt yh o] 2A}etol|Al+= Pb, Hg,
AGelM= F2 Pb, He, Fe7t HEE= S0 Uehdth.  Fe o AEW L7 FEX Aol & HolA] ghett. o] gt

Table 2. Detected elements and estimated pigments

Color Detected Elements Chromophoric Estimated Pigments
Elements
Pb Red lead(Pb304)
Red Pb, Fe, Hg, Cu, Ca, Ti, Mn, As Hg Cinnabar(HgS)
Fe Red ocher(Fe,03)
. Cu Malachite or Copper Green(CuCO;-Cu(OH),)
Green  Cu, Fe, Pb, Ca, Hg, Ti, Mn, Zn Fe Celadonite(K(Mg, Fe, Al)(Si, Al)y)
. Cu Celadonit(K(Mg, Fe, Al)y(Si, Al)s)
Blue Cu, Fe, Ca, Pb, Ti, Co Fe Azulite(2CuCOCu(OH), )
Black Fe, Ca, Pb, Mn, Ti, Zn, As - Carbon black(C)
Yellow Fe, Pb, Ca, Cu, Mn, Si, Ti Fe, Pb Gamboge(resin), Yellow ocher(Fe,03-3H,0)
Pb White lead(2PbCO3-Pb(OH)»),
White Pb, Fe, Ca, Cu, Hg, Zn, Ti Fe White Clay(Al,03-2S10,-2H,0) ),
Ca Opyster shell white or Calcium Carbonate(CaCOs)
. Pb White lead(2PbCO3Pb(OH),)+Red lead(Pb3;04)/
Incarnadine Pb, Fe, Hg, Ca, Zn Ca Oyster shell white(CaCO3)+Red lead(PbsOy)
30
20
O lips
10 - ,—H @ Cloths
0 -
Fe Pb. Hg Pb.Hg.Fe Fe Pb.Hg Pb.Hg.Fe
(a) (b)

Figure 1. Diagram of detected elements on the red pigments. (a) Detection frequency of red chromophoric elements
on the whole paintings, (b) Detection frequency of red chromophoric elements.
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Aihs @A) W] Zpol & 2 vebl 7] gk Xjae] Azt
A 5= Ao, A o fit, kRS E-Hof whet 33t
oM F4 E T2 FHEY YN kR E Ee
AR L 754 0] Q18-S B ol Z&ThH(Figure 1).

AN A DA HA FstollA] 587) ZJAET} B4 =]
on, A& A& V=S AuEd Pbe HE W=7t 7t
7931 Pb, Fe7l 3 &= Y=rt 1 HE et &
gt Pbe}t Hg7t §4 AE=7= @) ol duka} A
o] ARgSAL AllS M7EEet Este] ARSIt
AL BoEtt B9 A BRAR 3, 32 ARk 9d,
Al AW, F2 AlE =Ho R FHdlthE 7|20] 9
THGwak, 2001). 22\t EA47E B BEAL F2 A
2, AL AR, GAr S04 Fogt J' 2tole Fel
s17] ol 2 fitk(Figure 2).

2N AgelMe AR g3tol|A 5770 ZAET} A=
Qon, 48 HE Y=E AHEH Pb U Ferl A9 g=
° 2 &A HEEHE H-99} Pb, Fe £ 2lo|& Holx| g2
] H|5HA HEE = %, Pb, Ca, FeZl 37 HEH=

20
10 —
O T T 1
Pb Pb.Fe Pb.Hg
(@

£ 5 Qth o5 Port HEoR AE
g woron, Pbet Fert A HE=+ 7
$71 3 HE Aet) olgg Axks A7t AFREEE
of Wit 2 A dAwo] 7P wol AREUSS AlAKEE
ok 3, WAAE kR oA = AMA Gk B &
A Y AR (FAFE FHF)o| 2 HE &Y A}
o7} ZA FHEA gk, s ARAE W o7 #3lo|
Al A= vt HEZTE B AR FEdas
= T B H2AL FHAL FEAL oAbl E 5
Z Pb7t HET o] dullo] ARH Aoz fuEgleH, 5
At SEAT 8- BRolA Fert 2 HEH
o g7} 22 AMH Aoz SR BT EFAY
SlofAl= Cadl o] HEE T2 T ibdsA =
7 ARgR Aoz AT YRME Ti B Zn F
A AR vt FEEHo Il S0 FEAS
2 B3 A0 2 A Th(Figure 3).
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Figure 2. Diagram of detected elements on the incarnadine pigments. (a) Detection frequency of incarnadine
chromophoric elements on the whole paintings, (b) Detection frequency of incarnadine chromophoric elements.
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Figure 3. Diagram of detected elements on the white pigments. (a) Detection frequency of white
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chromophoric

elements on the whole paintings, (b) Detection frequency of white chromophoric elements.
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Figure 4. Diagram of detected elements on the green pigments. (a) Detection frequency of green chromophoric
elements on the whole paintings, (b) Detection frequency green chromophoric elements.

7359 Fert 2 AEH= A7 =2 V=2 Yehith
Curt AEEHE A9 A7l A8 AgE A
o2 24571 glon] Fert 42E AL W=o] 22 AL
#8702 2HT Yok 54 Ade] 48 W 5HS
Amne vheol £2 Ferl A2HUT, 200 %
v, QoA E F2 Cwt AE2EU ol 289 F
Ao} FRe] e Aoleh| ke F2 wsto) ujet
Aol W2 o] Akgo] FeelAu, 7]et o] FHo) AL
22 420 22 T2 4R ASENSE 4 3
th(Figure 4).
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