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Analysis of Physico-chemical Properties of Oyster Shell for Resource

Seong-Gyu Seo™ - Fun-Ok Lim - Zhong-Kun Ma - Hyun-Woo Jeong
Department of Environmental System Engineering, Chonnam National University

Abstract

The southern coast of Korea as the clean sea area is actively taking place in the oyster farming
which is viewed as the high-income business. However, compared with the shell generation, the shell
recycling rate is very low. Annual average of 360,000 tons shell was generated and 70,000 tons was
without recycling, they have to be disposed as the industrial waste and caused variety of land and
coastal environment issues. Oyster shells can absorb the carbon dioxide in the sea as a significant
fixed absorption media. The structure of oyster shell is the pure calcium carbonate with calcite
structure as the mineral CaCOs. It can be used in food and calcium supplements as the food and
medicine additives due to the pure natural calcium form of shell. However, carbon dioxide can be
generated under the high calcination temperature. Therefore, to maintain the form of calcium
carbonate, the calcination temperature should be lower than 680 C. During this process, the pure
form of calcium carbonate with removal of organic matter can be utilized. Compared with the
reagent CaCOs, The shell had the regular surface and dense multilayer structure and such relatively
large surface area can be used as the adsorbent and industrial filler etc.
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Fig. 1. Processing flow chart for treatment of
Oyster shell.
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Fig. 2. TGA profiles of the (A) Oyster shell
and (B) Reagent CaCOs.
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Fig. 3. X-ray Diffraction profiles of (A) Oyster
shell and (B) Reagent CaCO:s.
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Fig. 4. SEM micrograph of (5,000x) (A) Oyster shell and (B) Reagent CaCOs.
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(B) Reagent CaC0;

Table 1. Surface area, pore volume, pore size of Oyster shell and Reagent CaCOs;

Surface area (m’/g)

Pore volume (cm®/g)

Pore size (A)

Opyster shell

2.5992

0.011244

171.0236

Reagent CaCOs;

0.8337

0.002466

130.4696
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Fig. 5. Elementary analysis of oyster shell.
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