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Abstract

A lime plaster (Shikkui) is recently being reevaluated as an interior finishing material useful for preventing ‘Sick
Building Syndrome’ in Japan. The surface of the lime plaster is strongly basic due to its major ingredient, calcium
hydroxide, and thus, when the surface is wiped with ethanol for cleaning purposes, there is the possibility of a
secondary formation and subsequent emission of certain chemicals via a surface chemical reaction between the
lime plaster and the ethanol. This study investigated the chemical reaction on the plaster surface, by measuring
aldehydes and ketones generated from the lime plaster samples applied with ethanol in a sealed bag. The results
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showed significant generations of odor gases such as acetaldehyde, acetone and crotonaldehyde. Acetaldehyde was
an oxidation product of ethanol, whilst acetone and crotonaldehyde were reaction products resulting from the
contact of the ethanol with the basic surface of the lime plaster. These results suggest that reaction products
should be of greater focus, when cleaning a lime plaster surface with ethanol.

(JpnJ Clin Ecol 22 : 120 — 126, 2013)
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Fig.1 Outlook of the prepared lime plaster
sample
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Fig.2 Weight changes of prepared lime
plaster samples with and without a
bonding resin during the drying in
air (temp.=22~25C , RH=36~79%).



RBUR RS (B5227855 2 77) 123

Lime plaster sample

Peak intensity

L LL

CaCo,
l i calcite
| 1 | |ll hlh P T T

20.000 40.000 60.000

20 (degree, CuKa)

Fig. 3 X-ray diffraction pattern of the
lime plaster sample used for the
emission tests, comparing with
standard XRD patters of Ca(OH),
and CaCO;,(calcite form).
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Fig.4 Variations of acetaldehyde con-
centrations in air of 50 L of the
closed bag at room temperature
under different conditions; test
#1: lime plaster applied with etha-
nol under pure air, test#2: lime
plaster applied with ethanol under
nitrogen gas, test#3: ethanol only
under pure air
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Fig.5 Variations of acetone concentra-
tions in air of 50 L of the closed
bag at room temperature under
different conditions; test #1: lime
plaster applied with ethanol under
pure air, test#2: lime plaster ap-
plied with ethanol under nitrogen
gas, test#3: ethanol only under
pure air
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Fig.6 Variations of crotonaldehyde con-
centrations in air of 50 L of the
closed bag at room temperature
under different conditions; test
#1: lime plaster applied with etha-
nol under pure air, test#2: lime
plaster applied with ethanol under
nitrogen gas, test#3: ethanol only
under pure air
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