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Abstract

Scallop shells are disposed more than 200,000 ton
per year 1in Hokkaido. In our previous work [J.
Nanoparticle Res., 15, 1573 (2013)], we have
demonstrated that the scallop shells had potential to
adsorb gaseous formaldehyde. Here we report effective
uses for discarded shells as an additive of plywood
adhesive because some plywood adhesives emit
formaldehyde that leads to limit on its use. We produced
adhesive resin filling ground shell particles with a high
specific surface area to reduce formaldehyde emission
from plywood. Nano-sized scallop shell particles were
prepared by planetary ball milling under dry condition
and subsequent water addition. The emission amount of
gaseous formaldehyde from plywood was then estimated.
We found that the prepared adhesive including scallop
shell nanoparticles exhibited an excellent inhibiting

effect on the formaldehyde emission rather than the feed

shell.

Keywords: scallop shell particle, nanoparticles,
composite resin, formaldehyde emission, functional
plywood
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Fig. 1 Specific surface area of ground products obtained using 500 cm? pot.
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S. Yamanaka et al.

Fig. 2 SEM image of the ground product for a grinding time of 8 h. Top-right is a

magnified image.
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Fig. 3 Formaldehyde emission from composite adhesive (a); urea resin, and (b);

resorcinol resin. Mixing time was 1 min.
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Fig. 4 Effect of mixing time on Ca intensity distribution in the urea composite resin

filling ground product for a grinding time of 8h.
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Fig. 5 Formaldehyde emission from plywood using ground scallop shell particles with

several specific surface area.
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Table

Table 1 Plywood classification according to the amount of formaldehyde emission

Formaldehyde emission Limitation
Class
[mg/ dm3] (as interior material)
| AR A A Y <03 Without limit
Fy% Y ¥% <0.5 ca. 2 times that of floor area
Fy¥% <1.5 ca. 0.3 times that of floor area
F% >5.0 Non-usable
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Table 2 Composition and curing condition for composite plywood adhesive

S. Yamanaka et al.

Urea resin Resorcinol resin
Non-volatile content of resin [mass%] 44.4 47.6
Scallop shell [mass%] 37.3 40.0
Curing agent™* [mass%]| 0.9 12.4
Water [mass%] 17.4 -
Total [%] 100.0 100.0
Curing temp. [°C] 105 90
Curing time [h] 1 0.5

*Curing agent was ammonium chloride for urea resin, and paraformaldehyde (TD-473, DIC Kitanihon Polymer Co., Ltd) for resorcinol

resin.
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