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The Reault of the Pigment Analysis of the Murd in
Ssangyeongchong (Tomb of Two Rillars) from Goguryeo

Heisun Yu *
Conservation Science Lab., The National Museum of Korea
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Abstract  The elements of the pigments used on the wall painting in Ssangyeongchong (Tomb of Two Pillars) from
Goguryeo in the Nampo area of Pyeongyang were analyzed to confirm their mineral compositions and features of the
painting. Specifically, the non-destructive X-ray fluorescence spectrometer (XRF) was used. On the other hand, the
mineral composition of the background and pigment layers were analyzed using an X-ray diffractometer (XRD). The
results of these analyses suggested that the lips of the characters in the painting were painted with HgS, and their
faces, painted with HgS(Cinnabar/ vermilion) mixed with CaCO.. Note that lead white pigment [2PbCQ:s - Pb(OH):] was
found only on the bottom layer of the painting, indicating that the wall painting was likely to have been created using the
Secco method.

T Corresponding author : Conservation Science Lab., The National Museum of Korea
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Figure 1. Microscope image of the black pigment layer of the
wall painting in Ssangyeongchong (Tomb of two Pillars) from
Goguryeo (x200) [Source: “Goguryeo Wall Painting
Techniques Review”, Study on Goguryeo , Volume 5 by Lee
Sang-soo and Ahn Byeong-chan, p.23].

Figure 2. Microscope image of the red pigment layer of the
wall painting in Ssangyeongchong (Tomb of two Pillars) from
Goguryeo (x200) [Source: “Goguryeo Wall Painting

Techniques Review”, Study on Goguryeo , Volume 5 by Lee
Sang-soo and Ahn Byeong-chan, p.23].
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Figure 3. Mound Map of the Pyeongyang region (Source:
Goguryeo Mound Wall Paintings,  Study on Goguryeo
Volume 4, p.9).
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Figure 4-a. Wall painting excavated from Ssangyeongchong
(collection of the National Museum of Korea).

w=- background6

Figure 4-b. Detail of the wall painting excavated from Ssan-
gyeongchong.
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Figure 4-c. Detail of the wall painting excavated from Ssan-
gyeongchong.
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Figure 4-d. Detail of the wall painting excavated from Ssan-
gyeongchong.
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Figure 5. X-ray diffraction pattern of the light brown pigment
(fighter's upper garment) on the wall painting excavated from
Ssangyeongchong.
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Figure 6. X-ray diffraction pattern of the dark brown pigment
(fighter's upper garment) on the wall painting excavated from
Ssangyeongchong.
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Table 1. Pigment analysis by color on the wall painting excavated from Goguryeo Ssangyeongchong

colors positions major elements possible minerals remarks
ft—orown base1~6 Ca, Pb, Fe calcite(CaCOs),
white lead[2PbCOs - Po(OHY],
hematite(Fe20s)
horse1~5 Ca, Po, Fe calcite, white lead,
hematite
dk—brown brown1,2 Pb, Fe, Ca lead white, hematite, spso| o1
calcite
brown3 Ca, Fe calcite, hematite J2FHe| 2=
brown4,5 Pb, Ca, Fe lead white, calcite, o At0] Ato)]
hematite
brown6 Ca, Fe calcite, hematite J2EHo| o2
face face1~5 Ca, Hg, Po, Fe cinnabar/vermilion(HgSH+
calcite/aragonite
red red1 Hg, Ca, Pb, Fe cinnabar/vermilion Us
red2 Ca, Hg, Pb, Fe cinnabar/vermilion 22
red3 Hg, Ca, Pb, Fe cinnabar/vermilion SHIE HIS2
red8 Fe, Ca hematite, calcite J2EHo| o2
black black Ca, Pb, Fe, Hg carbon(C) e
black1— base Hg, Ca, Fe, Pb cinnabar/vermilion R2| S HIE| TINE EXH?
black2,3 Ca, Fe, Pb carbon E ey
black2— base Ca, Fe, Po calcite
black4,5 Ca, Pb, Fe carbon Zmz|
black5— base Ca, Pb, Fe calcite
black6 Ca, Fe, Pb carbon 23 M
black?7,8 Ca, Fe carbon ol zix U
black9 Ca, Fe, Pb carbon Lol Zix Ue
black10 Ca, Fe, Pb carbon ol 2= U
black11 Ca, Fe, Pb carbon Rdo| 2= A
white white1 Pb, Ca, Fe lead white, calcite, sprEo| o
hematite
white2 Ca, Pb, Fe calcite OpE] 22
white3 Ca, Pb, Fe calcite
white4,5 Ca, Fe calcite HIEH=
background back— grount, 9 Ca, Fe, Pb calcite, hematite,
lead white
back— ground2~8 Ca, Fe calcite, hematite
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Figure 7. X-ray diffraction pattern of the red pigment (fighter's I"“
lips) on the wall painting excavated from Ssangyeongchong.
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