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Emissions of Volatile Organic Compounds from Linseed Oils on the Market

by Tatsuaki TANAKA™" , Toshihiro NaKA1"' and Deisy Diaz™

Key Words: Measurement, Small Chamber Method, Linseed Oil, Volatile Organic Compound, Emission Rate

Synopsis: Technological developments using renewable
resources for a sustainable society are progressing today, and
natural paint is one example. Linseed oils are used in natural
paints to form a painting film in the majority of cases, therefore
the emissions of volatile organic compounds from linseed oil
are important from the viewpoint of indoor air pollution.
Objectives of this study were to measure the emissions of the
volatile organic compounds from linseed oils on the market, to
understand the mechanisms of the emissions, and to forecast the
long term emissions. The small chamber method was used
according to JIS A1901 to measure the emissions of the volatile
organic compounds.

From linseed oils, such carbonyl compounds as Propanal
(PA), Hexanal (HA), and Acetoaldehyde (AA) were mainly
emitted. Especially remarkable emissions of PA and HA were

measured. PA is considered to be formed from n-3 type
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unsaturated fatty asids, for example o -Linolenic acids, and
HA is from n-6 type unsaturated fatty acids, for example
Linoleic acid.

The emissions from various kinds of linseed oils on the
market were different from one another, because the
components of these linseed oils were different. A large peak
of emission rate for each aldehyde from the linseed oil was
found after I week ~ 2 months. The emission rate was
assumed to rise suddenly, because unsaturated fatty acids in
linseed oil would be oxidized by oxygen in the air, and a radical
reaction would take place rapidly. After rising up to a peak,
the emission rate fell down. In the falling down process, the
disturbing effect of the coating film formatted slowly by the
oxidation of linseed oil on the emission of aldehyde was
observed. Consequently the emissions were assumed to
continue for a long period. In the case of natural wax
containing linseed oil, a similar peak in the emission rate to
linseed oil was found.
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