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A Study on Dancheong Pigments of Old Wooden Building in Gwangju and
Jeonnam, Korea

Seong Wook Jang!, Young Seog Park!¥, Dae Woo Park’ and Jong Kyun Kim?

'Dept. of Energy & Mineral Resource Engineering, Chosun University, Gwangju, 501-759, Korea
*National Research Institute of Cultural Heritage, Daejeon 305-380, Korea
SCenter Jor Scientific Instruments, Chosun University, Gwangju, 501-759, Korea

We investigated characteristics of the coloring material of Dancheong pigments and hope that this study contrib-
utes the revival of traditional Dancheong pigments color. For this purpose, we collected Dancheong fragment sam-
ples that fell off naturally from old wooden buildings in Gwangju and Jeonnam and analyzed the natural coloring
material by XRD and EDS-SEM analysis method. In white pigments of Dancheong fragments, it is confirmed that
gypsum(CaSO42H,0), quartz(Si0,), white lead(PbCO;) and calcite(CaCO;) which have been used for white pig-
ments since ancient times and TiO, which is common used in modern times. In red pigments of Dancheong frag-
ments, it is confirmed that hematite(Fe,0;) and red lead(Pb;O4 which have been used for red pigments since
ancient times and C.I. pigment orange 13(C3,H,4CpNgO,) but there is no cinnabar(HgS) which has been used since
B.C. 3000 in China. In yellow pigments of Dancheong fragments, it is confirmed that crocoite(PbCrQ,) and massi-
cot(PbO). In blue pigments of Dancheong fragments, it is confirmed that sodalite(Na,BeAlSi,O,Cl) and nosean
(NagAlgSig0,,80,) as coloring material of blue pigment and C.I. pigments blue 29 (Na,AlsSig0,4S;) which is used
in modern times, In green pigments of Dancheong fragments, it is confirmed that calumetite(Cu(OHC1),-2H,0),
escolaite(Cr,O3), dichromium trioxide(Cr,0;), emerald green(CoH;As:Cu,Og), and C.I. pigments green(Cs,H,;~XClCug)
which is used in modern time. In black pigments of Dancheong fragments, Chiness ink(carbon black) is confirmed.

Key words : old wooden buildings, Dancheong, pigments, coloring material

FHe BRUR A dEk B4g AnnRgm, ol dArrt $ul AE W AL Adsted sl b
Hrh FF - MG BEx AAFEM AdHom dkelr) dojdt R whty A 8F AFHET, ©o)F XRDe
EDS-SEMEAS olg3ld AaAlg BAasith. Batgors TulRe] 282 Aol 41(CaS0,2H,0),
AP (Si0y), WA (PbCOy) H EE(CaCO Erfolr] ®o) AMgslE A F(Ti0)0] BE AlBdA ElEA).
HAgtRolME SFE AR AME A7 (Fe,09)9F AT (Pby0,) 2 Atieks F4A1Q C. 1 pigment orange
13(CapHpCuNgO)el &2l EIA1, ZAM(cinnabar, HgSye #EHEx) ggivh, SokgdME Ye F4HR02 sk
FAd FAXPLCrOHH TUlRE AMEH LekPbO)el FoE T FAQIB M= ZHaAQ sgEiolE
(Na;BeAlS1,01,Chot =41 2HNagAlsSis0,,50,001 B1=lglom, duiera 24191 C. L pigment biue 20Na,AlSi0,,S,)
& FAERIc HARIRM T AR 7R eielo] E (calumetite, Cu(OHCDy2H,0), B2 E(Cr,0y), UIAEE
&AL = (dichromium trioxide, Crz0y), A= 281(CyHaAsCu00) 2 HTiEE A9 C, L pigment green(CyHig
XCLCupel #R1EUTH SR A= B$)o] B¢l 9,

FR0| Bz T%E, B3, I8, H44
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Table 1. Material compounds in Dangcheng pigments by XRD and EDS-SEM analysis in Gwangju and Jeonnam

Color Material
Whit coloring material anatase, anglesite, calcite, coesite, cotunnite, gypsum, rutile, quartz, talc
ite
filler or chroma controller hydrophilite, lavendulan
coloring material C. 1. pigment orange 13, hematite, minium
Red : ; i i i i i ;
filler or chroma controller anatase, angles;te, albite, bgme, cal_mte, chlommagnesxte, Adolomxte, gypsum,
magnetoplumbite, magnesium-calcite, quartz, rutile (white), weddellite
coloring material crocoite
Yellow - - - - - - - -
filler or chroma controller anglesite, calcite, claudetite (white), geothite (red), lautite, rutile
coloring material C. 1. pigment blue 29, nosean, sodalite
Blue fller or chroma controller anatase, anglesite, albite, barite, calcite, coesite, cupalite, gypsum, lautite,
lindqvistite, magnetoplumbite, nepheline, quartz, rutile, talc (white)
. . calumetite,, chabazite, C.I. pigment green,
coloring material . . - .
dichromium trioxide, emerald green, eskolaite
Green anatase, anglesite, alacranite, calcite, cinnabar, crocoite (yeliow),
filler or chroma controller gypsum, hematite, litharge, lautite, magnesium-calcite, magnetite,
nacrite, quartz, rutile (white), szmikite
coloring material carbon
Black

filler or chroma controller

anatase, anglesite, calcite, gypsum, minium (red), quartz (white)
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u, 29 272 582 794 E¥(calcite, CaCOy)
& ThEo] ARSI Ioolle EE AR ¢ )
ok&E ¢l AA¥l(white lead, 2PbCO;PHOH) S AHE-3}7]
T siich e ddie] WAt s FE AR
(titanium  dioxide, TiO# ©}A8MHzine oxide, ZnO)
% o] AMS-EEE ¢ItH(Han and Hong, 2003).

WA tge N7t BAERe, skeAly o1,
gk, g 2 v 2 vl aela doiekait
A1) Ulolth(Table 1).

X2 HEEAET o] AR FolA M, SE
2 F5 Y (utile, TIONE ARET HH & Hi7} ElH
2, FEEe guotas dgA g E HEEIT
ARG B agolA] S FEH, A&fA 2

H

2l #elo] ¥ 7
|54 (anatase, TIOS BIAY ol
o 1 9] Ao (quartz, SI0,), 499 TdE FHoMY
Ao E (coesite)2} 7 FEILICIE (cotunnite, PbCly),
ARl E (anglesite, PbSO,), 84 (Mg(Si;O5),(0H)y)
# slo|=F o) E (hydrophilite, CaClLys2 5798

R

o

800 1 ¢ps
Hyoiagak C: Coesite
h}/’(fjaga - A Anglesite
600 -Naju area T: Tale

400
<

200

ujg -

LT

e A

) & 4 UTHEFg. 1), A Aasiofa] WA
B A HE SARgE e Boudg ByEevt
B3, $744 dete #Eol A ohe ARE vHE
(Back, 2001), IR W TPsle Aol Aot
B2 ARREHIE Zles Hel wldo] wAREQ =
E1}o] E(cotunnite, PbCl,)9} &8l Alo] E(anglesite,
PbSQ,) A WAk e] AMEBISIE Zo® Ko}, W
we) vlRe, BAoh) B v 7 o] AREE
W (Kim, 1997y BelElA] eohcth

e

4.2, HAd otzel ME

ABAG GEEE FoHeE FARCR 3 A}
(cinnabar, HgS)E Frolxle 7194 3000373 5FH A
43 Aoz gEA gt 2 ¥} HFed FARL
2 3R A7V (hematite, Fe,0:)%F H(Pby& F4ES
Ah(red lead, PhyO)% LENEHRE AM-E o]
A At S, Aol gxe dFHom A
Agial 278 g g Wol AR 9JtHCho
et al., 2001).

AAAGY olas 147 BAEem, BFA
&N, 3k F JR 47 o, A g uERe] Azt
7 z2Ei3 oY Eron oxide red, permanent orange

G) felth.

il

BHE

o)

8000 counts

8000 b

4000 -

Mg

2000

ops
- Q
80 Jegak G Quartz
Hwasun area A Anglesite

400

200

H : Hydrophifite

3000

2000 F

1000

10 20 30 40 50
2theta

6(Kev}
Evergy

Fig. 1. The results of XRD and EDS-SEM analysis for white pigments in Gwangju and Jeonnam Dancheong pigments.
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Fig. 2. The results of XRD and EDS-SEM analysis for red pigments in Gwangju and Jeonnam Dancheong pigments.

XA s/ MBI A7 AT (Minium,
Pb;0y)0] FHEU, M7e F2 DA £E 7]
g AMsked AR 2]z doie] Aty
olA{& permanent orange G} C. 1. pigment orange
13(C3pHayCpNgO)0] ER1=]ATH(Table 1).

AaiAgel Mg WagekEel T (calcite), A
(gypsum), 2FEFA GH(titanium dioxide), 952} (anatase),
A9 (quartz), B+ (dolomite, CaMg(CO,),) B w2
g2l E (magnesium-calcite, (Mgg0,Ca057C03)7F
HEE U, ol BAAEE B8] Fodo A
SE 2, FYAE A ez A

41004 4R HAAG AR} vlusle] ey
oA 7} vidlg-Zate| BVt ghakgl Ao, B3 )
glo] FoiorERl iron oxide redA A7iEe} o)
SAE ) llee 289 rARele) as A
HEFN WUZ(<05%yF 2& HHES AR, &
Zh2E, #RIE Fo g FUAE ugHE Ae
B w2 M dolomite) T8 STjotEoA wiaerF ol
FrAAA 2 A Aer AdEn) |y dacks
¢l permanent orange G9F 1980 tHE =A== )
o] kRl F7g4 (barite, BaSO,)°] HEEHAT
FAAL el WAGEe] glEE(lithopon, BaSO,
+ZnS)ye] AE F shielA et Salold(ZaS)e] Pol F
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QE)R] ol FMo] WEoR WAl AR Q)
7o) dighale FrHER] gklo] Ha ¥ AeR B
2 9Jolls Yol E(albite, NaAlSi;Op), HdEolE
(weddellite, Ca(CO,)2(H,0)), -2 Sk 1A E (chlo-
romagnesite, MgChL)} vk X E1}o] B (magneto-
plumbite, PbFe,00) 87 2¢ =led], ol&2
HogtaHle Q= Zlog Hol gl AlgHc)

4.3, A oteel HE

FAets el A9 adidle HIFEANAM e FE
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(orpiment, As,S;), A4 (realgar, AsS)lA] 4 T2
Wg o]Fe] M AE AR, BE £E
o0& 3l ek (massicot, PbOYE Bo] AME-ElCh
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o} AM&sLT AThKim, 1997; Han and Hong, 2003).

FAAG tae g7 EAER o, FHEAY 1],
@AY 7H, )3 HoiSkE (A, permanent yellow)
lo]th(Table 1).

FAAE AR AAAZ FA4 (crocoite,
PbCrO el B9 Algalxig} doigtreld 1=
on, BAME g FATLR s BAEELY)

2} FEolgolrt. HietELl FAKpermanent yellow)
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Fig. 3. The results of XRD and EDS-SEM analysis for yellow pigments in Gwangju and Jeonnam Dancheong pigments.
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Fig. 4. The results of XRD and EDS-SEM analysis for blue pigments in Gwangju and Jeonnam Dancheong pigments.

AAAE ©HetEe] A ZE A4 M(nosean,
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9 CI pigment blue 29(Na;AlSi04S555°] #45
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E (calumetite, Cu(OHCI),2H,0y7} 1= %ict, 25
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Fig. 5. The results of XRD and EDS-SEM analysis for green pigments in Gwangju and Jeonnam Dancheong pigments.
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