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A Trial with Pyrolysis-Gas Chromatography/Mass Spectrometry for
Identification of Urushi/Case Studies

SANO Chie

Urushi/oriental lacquer is ordinary analyzed by Infrared Spectroscopy and all scientists know how
difficult it is when chemically deteriorated. Dr. Miyakoshi and his colleagues got sufficient results
and reported identification and characterization of urushi with Pyrolysis-Gas Chromatography/
Mass Spectrometry in 1995, and now their group found the difference between Japanese lacquer
and Chinese lacquer followed their report in 1999. In this report, a trial of identifying urushi was
done with its method.

Samples used are as follows: originally made samples as standards, some samples taken from
wooden building of 19th Century (Important Cultural Property) for specifying restoration, and some
samples whose origins are not known. Analyzing Conditions were almost followed the suggestions
in the reports of Dr. Miyakoshi’s. Double-shot Pyrolyzer PY-2010D (Frontier Labo.,Co.Ltd) for
injection, HP5890II (Yokokawa Hewlett-Packard) for gas chromatograph, DB-1 (J&W Scientific Co.,
Ltd., 0.25um, 30m x id. 0.25mm) for separation column under continuous flow of He, split ratio
1:500, and Automass-150 (JEOL Co.,Itd.,) for mass spectrometer were used for analysis. Sample
was weighed about 20 micrograms with micro-balance and was put into platinum sample holder
for injection. Pyrolyzer furnace was preheated to 400°C and sample holder was induced to the
appropriate position. After analyzing within limited condition, sample holder was taken away for
re-heating up to 500°C of furnace, then the second-stage pyrolysis succeeded after pushing sample
holder to the appropriate position. Total Ion Chromatogram was collected and regulated with
computer-assisted mass spectrometer.

Standard samples and sap directly taken from the alive tree were ideally analyzed under all
conditions and gave equivalent results as ones of Dr. Miyakoshi’s. A genuine wooden sample of
19th Century used for roof support showed some difficulty in recognition of phenyl compounds
under 400°C pyrolysis because of deterioration suffered from exposure to the outdoor environment,
Trace of alkene and alkane chains were detected in this sample under 500°C decomposition and
finally it was characterized to urushi-like compounds that had a long hydrocarbon chain of C17.
Some samples from China, Thailand, Myammer and Vietnam were also examined and showed

successful results for classification of provenance by chemical forms of urushi sap ingredients
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under 500°C decomposition, although they were sometimes hindered by contaminating organic

substances under 400°C decomposition.
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