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Scallop shells, which are a waste product in the seafood industry, are disposed more
than 200, 000 ton per year in Hokkaido, Japan. We report effective uses and simple
application for discarded shells as a formaldehyde adsorbent. The adsorption
performance of scallop shells to remove formaldehyde vapor is investigated
Planetary ball milling under dry conditions and subsequent water addition realize
shells with a crystallite size (35-90 nm) and equivalent size of the specific
surface area (41-191 nm) in the nanometer range. The comminution properties of the
scallop shells, especially the grinding limit, are estimated via a semi—theoretical
consideration for the grinding limit. Additionally, the adsorbed amount of gaseous
formaldehyde using a self-designed adsorption line is estimated. The nanosized
scallop shells exhibit an excellent adsorption performance rather than the feed
shell, and the adsorbed amount is positively correlated with the specific surface
area of the shell. Hence, scallop shells have potential to adsorb volatile organic
compounds.
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Table 1 Grinding conditions

Pot volume, V 10% m® 45

Mass of balls, WB 10°% kg 60

Ball filling ratio - 0

relative to the pot

volume, J @

Ball diameter 10 1.0, 2.0, 3.0
Sample weight 10°% ke 2

charge in the pot, 5

Sample loading - 0.12

ratio to void (2.0x 10 °kg)
fraction of the 0. 30

balls, U " (5.0X 10 kg)
Revolution speed rpm 400
Rotational speed rpm 400

Grinding time h 1-48
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Fig. 1 Typical XRD patterns of the feed

scallop shell particles and their
ground products. Sample loading in the
pot is 5.0 g, and the grinding medium
is 3.0 mm balls
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Fig. 2 XRD patterns of products after 24 h
grinding. Upper; water addition, lower; dry
collection
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Fig. 3 SSA of the ground products obtained
using various grinding conditions. Dotted
lines indicate best fit of Eq. 1. Sample
weight in the pot is 5.0 g.
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Fig. 4 Crystallite size of ground
shell as a function of the SSA. Solid
line denotes the equivalent diameter
calculated from the SSA and density
of calcite.
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Fig. 5 Schematic illustration of the effect
of water addition after mechanical grinding
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Fig. 6 Relation between SSA of the

scallop shells and adsorbed amount of

formaldehyde when the formaldehyde

concentration is 1, 560 mg/m3.
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Fig. 7 Difference in adsorbed amount of

formaldehyde per unit area.
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