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Improvement of Aldehyde-Removal Performance of Interior
Coatings Using a Visible-light Photocatalyst and Activated Carbon

Shin'ichi ISAJI

To improve the aldehyde-removal performance of interior coatings, the removal performance of plaster
coatings using diatomaceous earth, a visible-light photocatalyst, and activated carbon were evaluated.
The formaldehyde removal rate of a plaster coating made with mixed diatomaceous earth (DA-PC)
decreased from 63% to 43% over 7 days. Acetaldehyde removal by DA-PC was not observed. Using
a basecoat of the plaster mixed with activated carbon under the DA-PC (AC/DA-PC), the acetaldehyde
removal rate was maintained at approximately 50% over 7 days. The formaldehyde removal rate of AC/
DA-PC was improved, but decreased with time. When a visible-light photocatalyst was applied on the
AC/DA-PC, the aldehyde-removal rate was about 80% after 7 days under visible-light irradiation (3000

1x).
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Table 1. Compositions of interior coatings.
Eile) A NA U —
Symbol Additive Binder
A EMER 44 gm? KEEEAILS DL 444 g/m?

Activated carbon Calcium Hydroxide

B EEL 888 g/m? IKERIE DIV D L 444 g/m?
Diatomaceous earth Calcium Hydroxide
C  ARASERAME 27gm? 204 FLTUH 88 g/m?

Visible-light photocatalyst Colloidal silica
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Table 2. Combinations of interior coatings.

B Hadnht
Symbol Combinations
411 B

Coating 1

B2 A+ B
Coating 2

EH3 A+ B+ C
Coating 3
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Fig. 1. Wavelengh distribution of fluorescent lamp
used in this study.
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Fig. 2. Examples of aldehyde concentrations at
supply and exhaust for the removal performance test
(material: coating 1) .

Legend) M, @ : Supply concentration, [J, O : Exhaust concentration
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Fig. 3. Aldehyde-removal rates of coatings land 2.
Legend) A : Coating 1, A : Coating 2
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Fig. 4. Aldehyde-removal rates of visible-light
photocatalyst powders.

Legend) M : Irradiation at 5001x, [J : Irradiation at 30001x
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Legend) @ : Formaldehyde, [J : Acetaldehyde
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