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ABSTRACT Lacquer has been used as a natural paint or adhesive in Korea since 2nd century B.C. It has been found to
have been used as an adhesive as mentioned in old records and as seen in excavated relics, It was also mixed with flour,
animal glue, or fish glue to produce lacquer adhesives. Qualitative analysis and evaluation of the applicability of lacquer
and additives was performed in this study. The results of EGA analysis for lacquer additives confirmed that the pyrolysis
temperature of lacquer, glucose glue, and animal glue. On the basis of this result, raw lacquer sample was checked that
pyrolysis product that originated from urushiol side chain (R group). Components originating from glucose and amino
acid were detected in glutinous rice paste and animal glue samples. In this study, the optimum pyrolysis temperature for
each lacquer and additive mixture was determined from basic qualitative analysis data. By performing the qualitative
analysis of each mixture, the applicability of this technique for analyzing real relics was evaluated.
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Table 2. The condition of pyrolysis GC/MS

Lacquer 500C
Pyrolysis temp. Glucose glue/ Additives 330C
Animal glue / Additives 345C
Column DB-5MS (5%-Phynyl-methyl polysiloxane, 30 m x 250 gm x 0.25 fm)
Carrier gas He(99.999%) at 0.5 ml/min
Lacquer 300C
(C} Injection port temp. Glucose glue/ Additives 250C
Animal glue / Additives 300C
Injection mode Split (50:1)
Oven temp. programing:  Initial 50°C, Rate 10°C/min, Final 250°C (10 min)
Transfer temp. 300C
Ionization mode Electron impact (EI)
M Electron energy 70 eV
S Ion source temp. 230C
Mass range m/z 50~800

Data acquisition

ChemStation (Wiley7Nist08)

Table 3. Pyrolysis temperature for samples

Lacquer Glucose glue
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additive

Animal glue

Animal glue additive
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Figure 1. Total ion chromatogram of lacquer(1:Toluen, 2:Ethyl Benzene, 3: Penthyl Benzene, 4:1-Tetradecene(4),
5:1,13-Tetradecadiene, 6:8-Heptadecene).
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Figure 2. Mass spectra of 1,13-Tetradecadiene. Figure 3. Mass spectra of 8-Heptadecene.
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Figure 4. Total ion chromatogram of glucose glue(1:5-(Hydroxymethyl)-2-Furaldehyde, 2:1,1-Dimethyl-
2-Propyl-Hydrazine, 3:D-Allose, 4:Levoglucosan, 5:D-Glucono-6-Lactone).
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Figure 5. Total ion chromatogram of animal glue(1:Pyrrole-2-Carboxamide, 2:5-Isopropenyl-2-Methylcyclohexanol,
3:Hexahydro-Pyrrolo[1,2-a]Pyrazine-1,4-Dione, 4:1H-Indole).
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Figure 6. Pyrolysis data of glucose glue additives(a:5-(Hydroxymethyl)-2-Furaldehyde, b:Levoglucosan, c:1,4-
Anhydro-d-galactitol, d: 8-Heptadecene).
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Figure 9. Pyrolysis data of Animal glue Additives(a:N-Methylmorpholine-N-Oxide, b:1,13-Tetradecadiene,
c:8-Heptadecene d:Hexahydro-Pyrrolo[1,2-a]Pyrazine-1,4-dione).
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Figure 10. Mass spectra of N-Methylmorpholine-N-Oxide. Figure 11. Mass spectra of Hexahydro-Pyrrolo[1,2-a]
Pyrazine-1,4-dione.
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