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Identification of the Derivated Species from Traditional Coating Films
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ABSTRACT

Identification of coating film species from ancient coating materials is needed to maintaine
their surfaces without loss of their original beauty for a long time and understand the historical
background of manufacturing techniques. A pyrolysis-gas chromatography/mass spectrometry
(Py-GC/MS) was applied to identify the origine of films in ancient coating materials. The
pyrolysis products, which reflect the source from which they originate were detected distinctively
at 500C. This is a rapid technique that does not require large amounts of sample or any sample
preparation. Sesquiterpenes are a class of terpenes that consist of three isoprene units were
identified as cadienes, selinenes, cubebenes from the raw material of dendropanax morbifera.
On the other hand, alkanes(tetra~heptadecanes), alkenes (tri~heptadecenes), allkyphenols, catechols
and fatty acids were detected from the raw material of the lacquer film. Based on these results,
the origine of historic coatings artifacts was identified using py-GC/MS by comparison with their
pyrolysis products.
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Table 1. Condition of GC/MS
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Conditions

* Column :

* Carrier gas :

DB-5MS stationary phase fused -silica capillary column (30m lengthx0.25
mm [.Dx0.25um film thickness)

He (99.9999%) at 1ml/min

GC | * Injection port temp. : 300 C
* Injection mode : split (50:1)
+ Oven temp. programing : Initial . Rate . Final .
60 C(10min) 10 “C/min 320 C (15min)
* Transfer temp. : 300C
* lonization mode : Electron impact (EI)
* Electron energy : 70 eV
MS | * Ion source temp. : 230 C
* Analyzer : Quadrupole

* Mass range :

* Data acquisition

m/z 50 ~ 800
Chemstation (Wiley7Nist08)

2. 717124

GC/MS EAAH = AgilentA 6890N  Gas
Chromatography <} AgilentAlF 5975Ni Mass Selective
DetectorE AHE3FH I #E]8 A2 DB-5MS
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Fig. 2. Total ion chromatogram of dendropanax morbifera(A) and lacquer(B)
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Table 2. Major detected compounds of lacquer and dendropanax morbifera
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RT Lacquer Dendropanax morbifera
(min) Compound CAS Compound CAS
23 Annulene 000071-43-2
5.9  Phenylmethanal 000100-52-7
6.9  Allylbenzene 000300-57-2
7.5  Acetophenone 000098-86-2
7.7 p-Cresol 000106-44-5 Heptanoic acid 000111-14-8
7.8 o-Methoxyphenol 000090-05-1
9.3 Caprylic acid 000124-07-2
9.4  2-methoxy-4-methyl-Phenol 000093-51-6
9.5  1,2-Benzenediol 000120-80-9 Ethyl caprylate 000106-32-1
10.6 Nonanoicacid 000112-05-0
10.9 Nonanoicacid,ethylester 000123-29-5
11.8  2,6-dimethoxy-Phenol 000091-10-1 .alpha.-Cubebene 017699-14-8
12.3  1,9-Tetradecadiene 112929-06-3
12.4  (E)-5-Tetradecene, 041446-66-6
12.5  1-Tetradecene 001120-36-1
12.6  Isotetradecane 000629-59-4
13.1  1-Pentadecyne 000765-13-9
13.6  (E)-2-methoxy-5-(1-propenyl)- 019784-98-6
Phenol
142 1-Tetradecanol 000112-72-1 .beta.-Selinene 017066-67-0
143  1-Tridecene 002437-56-1
144 4-(1,1-dimethylethyl)-benzenethiol 002396-68-1
14.5  1-Pentadecene 013360-61-7
14.6  pentadecane 000629-62-9
14.7 .alpha.-selinene 000473-13-2
15.0 1,2,2-trymethyl-1-(P-tolyl)-cyclopentane 016982-00-6 .gamma.-Cadinene 039029-41-9
15.1 .delta.-Cadinene 000483-76-1
15.2 1S, cis-calamenene 000483-77-2
154 cadina-1,4-diene -
15.5 .alpha.-Muurolene 031983-22-9
15.6 .alpha.-Calacorene -
18.1 t-Muurolol 019912-62-0
18.4 1,6-dimethyl-4-(1- 000483-78-3
methylethyl)-naphthalene
18.9  Methoxyeugenol 006627-88-9 Butyl9-oxononanoate 002649-93-6
19.5 Patchoulane 025491-20-7
223  Pentadecanoicacid 001002-84-2
22.8  4-(aminomethyl)-2-methoxy- 001196-92-5
Phenol
24.5  Hexadecanoic acid 000057-10-3
26.2 Drometrizole 002440-22-4
27.8 Oleic acid 000112-80-1
28.1  Stearic acid 000057-11-4
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Fig. 4. Mass spectra of detected 1,2-Benzeneol and « -selinene in the samples originated from lacquer(A)

and dendropanax morbifera(B)
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