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ABSTBACT We conducted optical microscopy, infra-red spectroscopy and SEM-EDS analysis of the lacquer layers on
the wooden coffins excavated from King Muryeong's Tomb. We found four varnishing methods according to the
sub-materials of lacquer layers: The lacquer of wooden coffins with black paint layer on the surface were classified with
two groups; single layer and three layers. The lacquer of wooden coffins without black paint layer on the surface were
classified with two groups; single layer and two layers. IR spectra of the laquer were same as those of the oriental laquer.
The SEM-EDS analysis showed that the lacquer layers were mixed with iron, copper and calcium.
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Figure 1. Wooden coffin 1. Figure 2. Wooden coffin 2.

Figure 3. Wooden coffin 3. Figure 4. Wooden coffin 4.

Figure 5. Wooden coffin 5. Figure 6. Wooden coffin 6.
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Table 1. Microscopic observation for the lacquer smples
of the wooden coffin of King Muryeong's Tomb (B:back,
S:side).
No.  Sampling Relic ~ No.
1-1  Woodencoffinl  1-2
1-3B Wooden coffin1 1-4B

Sampling Relic
Wooden coffin 1
Wooden coffin 1

2-1  Wooden coffin2  2-2  Wooden coffin 2
2-3  Wooden coffin2 2-4B  Wooden coffin 2
3-1 Wooden coffin3 3-2S  Wooden coffin 3
3-3  Wooden coffin3 3-4B  Wooden coffin 3
4-1S  Wooden coffin4  4-2  Wooden coffin 4
4-3  Wooden coffin4 4-4  Wooden coffin 4
5-1 Wooden coffin5 5-2B Wooden coffin 5
6-1  Wooden coffin 6 6-2B  Wooden coffin 6
Total 20 units

Table 2. Samples for the infrared spectroscopic analysis
(FT-IR) of lacquers of the wooden coffin of King Muryeong's
Tomb.

No.  Sampling Relic ~ No.
1-1  Wooden coffin1  5-1

Sampling Relic
Wooden coffin 5

Table 3. Samples for SEM-EDS analysis of lacquers of
the wooden coffin of King Muryeong's Tomb.

No.  Sampling Relic ~ No.
2-1  Wooden coffin2  5-1

Sampling Relic
Wooden coftin 5
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Figure 7. Sample 1-1 analysis point 1. Figure 8. Samplel-1 analysis point 2.

Figure 9. Sample 5-1 analysis point 1.
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Figure 19. Microphotograph of sample 3-1.

Figure 22. Microphotograph of sample 3-4B.
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Figure 25. Microphotograph of sample 4-3.

Figure 27. Microphotograph of sample 5-1. Figure 28. Microphotograph of sample 5-2B.
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Figure 29. Microphotograph of sample 6-1. Figure 30. Microphotograph of sample 6-2B.

Table 4. Features and classifications of lacquer layers through the microscopic observation.

No. Special features Number of layer Classification
1-1 black paints layer, 3 lacquer layers 4 I
1-2 black paints layer, 3 lacquer layers 4 I
1-3B black paints layer, 1 lacquer layer 2 il
1-4B black paints layer, 1 lacquer layer 2 il
2-1 2 lacquer layers 2 m
2-2 2 lacquer layers 2 m
2-3 2 lacquer layers 2 m
2-4B 2 lacquer layers 2 m
3-1 1 lacquer layer 1 v
3-28 1 lacquer layer 1 v
3-3 1 lacquer layer 1 v
3-4B 1 lacquer layer 1 v
4-1S black paints layer, 1 lacquer layer 2 il
4-2 green paints layer, 1 lacquer layer 2 -
4-3 black paints layer, 1 lacquer layer 2 I
4-4 black paints layer, 1 lacquer layer 2 I
5-1 black paints layer, 2 lacquer layers 3 -
5-2B black paints layer, 3 lacquer layers 4 I
6-1 black paints layer, 1 lacquer layer 2 il
6-2B black paints layer, 2 lacquer layers 3
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Figure 31. IR spectra of WP1(natural lacquer coated
3times) before and after UV radiation.
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Figure 33. IR spectra of sample 5-1.
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Figure 32. IR spectra of sample 1-1.
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Figure 34. SEM-EDS analysis of the lacquer section of wooden coffin 2.

Table 5. Results of SEM-EDS analysis for the lacquer section of wooden coffin 2 and 5.

Spectrum C O Mg Al Si Ca Fe Cu Sum
1 67.71 2887 017 012 000 131 0.62 120 100.00
2 67.70 2830 0.17 0.20 0.01 1.64 0.16 1.83  100.00
3 69.51 2750 0.15 011 0.01 134 014 124 100.00
1 2653 7134 0.03 006 003 023 094 0.84 100.00
2
3

Wooden coffin 2 (2-1)

26.65 71.57 0.02 0.04 0.04 0.25 0.62 0.81  100.00
2692 72.07 0.03 0.02 0.04 0.23 0.05 0.64 100.00

Wooden coffin 5 (5-1)
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Figure 35. SEM-EDS analysis of the lacquer section of wooden coffin 5.
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