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Analysis of Lacquer and CNSL Using
Infrared Spectrometer and Pyrolysis-GC/MS'

Jaewan Choi’ + Soo-Chul Kim (3
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S8} ARgElofof Btk SPAYF LAT A HRo] FAte] ARAEE 4 PR Eot ARolch E A
FOAE IR3 Py-GOMSE ol gslel o|& Rasta A 7191=8 24 shsick IR 24 43} 232 720 enr’ o
oA =7k BelEglom AL 750 en’, 720 e, 700 em! ThellA] =7 LU Py-GOMS A} F
5ol AlmolA Benenest Phenold] St tARelo] Z|alshe Aol AFEIgdch Sl Adolat
Hexanoic acideh Aio] AZEI9T LAl AF4) 9poleh. olefer Haie mviz 244 dx 2798
A HEAY D Bl BEA 5 9 Aole wuhEL

ABSTRACT

Nowadays, synthetic resin varnish such as cashew nut shell liquid (CNSL) is being used as well as traditional
lacquer. The code of ethics states that material must be identical to the original when preserving cultural heritage.
Therefore, lacquer should be used. However, problem is that even experts have difficulties differentiating lacquer and
CNSL as they have similar components. Therefore, this study was carried out to identify the difference between lac-
quer and CNSL using IR and Py-GC/MS. As a result of IR, in lacquer, 720 cm™ peak was detected and in CNSL,
750 ecm™, 720 cm™ and 700 cm™ peaks were detected. The results of Py-GC/MS detect benzene compounds and alkyl
chains for both varnishes. However, hexanoic acid was detected from CNSL but not lacquer. Using these analytical
methods, the differences between lacquer and CNSL can be identified on the scene. This is expected to be applied to
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the authentic conservation and restoration of lacquerware.
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Fig. 1. Formula of Urushiol and Cardanol.
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Table 1. Materials of experiment

. Storage
Base Type Varnish Environment
Natural Korean lacquer Temperature:
Wood varnish Chinese lacquer 22T
(Hard pine) Synthetic resin Korean CNSL Relative
. - 1di . 0,
varnish Japanese CNSL humidity: 60%

2. Mz H Y
2.1. SAl M=
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Fig. 2. Micrograph of hard pine.

(A) Cross

A& AAEEe] AU IH(Pinaceae) 4
2(Pinus spp.) AUFEF(Hard pine)3lS 215}
‘E'M(Flg. 2).
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Fig. 3. Main components of CNSL: anacardic acid,
cardanol, cardol, 2-methyl cardol.
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2.2.2. Pyrolysis—Gas Chromatography/Mass
Spectrometer
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(m/z 88)o| A =it 22T} F=ib 2o A= U
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Table 2. Compounds of Korean lacquer Table 4. Compounds of Korean CNSL
Peak No. Chemical compound Peak No. Chemical compound
1 Methyl benzene 1 Methyl benzene
2 Benzaldehyde 2 Ethenyl benzene
3 Benzene |
3 Ph
4 Methyl benzene ene
5 1-Methyl-4-(1-methylethyl) -benzene 4 Methyl benzene
6 Cyclohexene 5 3-Methyl phenol
7 3-Methy! phenol 6 4-Methyl phenol
8 1-Phenyethanone
7 Methyl-(1-methylethenyl)-benzene
9 1-Methyl-4-(1-methylethenyl)-benzene
10 1-Methyl-4-(1-methylethenyl)-benzene 8 Methyl-(1-methylethenyl)-benzene
11 1,3,8-p-Menthantriene 9 2,5-Dimethyl phenol
12 Alpha methyl cinnamic aldehyde 10 Cyclohexa-1,3-diene benzene
13 Benzene 11 3-Ethyl phenol
14 Tridecane
15 2-Tetradecene 12 1-Methyl-4-(1-methylethenyl)-benzene
16 1-Tetradecanol 13 2,4-Dimethyl phenol
17 Pentadecane 14 5-Tridecene
15 Tridecane
Table 3. Compounds of Chinese lacquer 16 2-(1,1-Dimethylethyl)-6-methyl-phenol
Peak No. Chemical compound 17 2-Tetradecene
1 Methyl benzene 18 4-Methyl phenol
2 Ethenyl benzene
3 Propyl benzene 19 3-Pentadecyl-phenol
4 Benzaldehyde 20 2,2-Dimethylpropanoic acid
5 1-Methyl-2(1-methylethyl)-benzene
6 1-Ethenyl-2-methyl-benzene Table 5. Compounds of Japanese CNSL
7 3-Methyl phenol
8 Methyl-(1-methylethenyl)-benzene Peak No. Chemical compound
9 Methyl-(1-methylethenyl)-benzene 1 3-Methy! phenol
10 Pentyl benzene
1 Heptyl benzene 2 1-Methyl-4-(1-methylethenyl)-benzene
12 1-Tetradecene 3 1-Methyl-4-(1-methylethenyl)-benzene
13 Octyl benzene 4 1,3-Diethyl-benzene
14 Pentadecane butvlshenol
15 1,13-Tetradecadiene 3 p-Tert-butyl-pheno
16 1,12-Tridecadiene 6 2-Tetradecene
17 Hexadecene 7 Butanoic acid
18 1,13-Tetradecadiene
8 3-Pentadecyl-phenol
19 Heptadec-8-ene
20 Heptadecane 9 3-Octyl-phenol




Korean CNSL
Extracted ion chromatogram (m/z 88)
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Fig. 14. Extracted ion chromatogram (m/z 88) of
Korean CNSL.

Japanese CNSL
Extracted ion chromatogram (m/z 88)
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Fig. 15. Extracted ion chromatogram (m/z 88) of
Japanese CNSL.
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