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Abstract — This study investigated the characteristics of oyster shells produced in oyster processing facilities for
their potential use in improving marine ecosystems. The analysis shows significant variation in oyster shell esti-
mates based on statistical data, highlighting the need for careful consideration of data sources and estimation meth-
ods in future studies. The true density of oyster shells produced at the oyster processing facility was 2.05 g/cm?, the
absorption rate was 14.7%, and the unit mass was 0.83 g/cm’. Heavy metal concentrations in oyster shells met
marine environmental standards and the average loss on ignition was 3.6%, confirming their safety for coastal
applications. However, it was found that it was difficult to completely remove the coating yarn (77% reduction)
even at 800, suggesting that a new strategy was needed to address this issue comprehensively.
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Fig. 1. Oyster production in major domestic cities from 2007 to 2021.

Table 1. Oyster meat production (M/T) by region for 10 years (2013-2022)

Year Total Gyeongnam Jeonnam Others*
2013 30,338 25,906 3,992 440
2014 30,847 26,391 3,898 558
2015 32,778 27,375 4,895 508
2016 31,708 26,365 4,804 539
2017 31,058 25,084 5,444 530
2018 32,780 26,495 5,628 657
2019 32,065 27,245 4,285 535
2020 31,181 26,713 3,963 505
2021 30,042 24,886 4,640 516
2022 30,665 24,929 5,017 717
2023 30,707 24,293 5,729 685

*Chungnam, Gangwon, Gyeonggi
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Table 2. Estimation of oyster shell production
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2018 2019 2020 2021 2022

Oyster production

Opyster (i)* 341,524 357,282 325,889 329,920 323,686

Oyster meat (ii)** 32,780 32,065 31,181 30,042 30,665
Opyster shell production

a. (i) - (ii) 308,744 325,217 294,708 299,378 293,021

b. (i) x 78% 266,389 278,680 254,193 257,338 252,475

c. (i) x 0.9 295,020 288,585 280,629 270,378 275,985

*MOF statistical data **KMI statistical data
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Fig. 2. Oyster shells management in Gyeongnam (2019).
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Table 3. Results of specific gravity determination and unit mass test

o
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Table 4. Coefficient of uniformity and grading (Cu, Cg) of oyster shell,
based on grain size parameters (D, D3, Dg;)

Physical properties Average SD*

True density 2.05 g/em’ 0.02 Facility Dy Dy Dgo C, C,

Surface dried density 1.81 g/em’ 0.04 F, - 0.08 54 - -
Density 1.57 g/em’ 0.10 F, 0.002 0.25 5.7 2556.1 492
Absorption 14.7% 3.83 F; 0.002 0.15 6.5 2838.4 1.59
Unit mass 0.83 g/em’ 0.03 F, 0.002 0.29 6.5 3009.3 5.83
Solid content 52.7% 289 F; 0.003 0.50 8.0 2930.4 11.45
Porosity 47.3% 2.89 Average 0.002 0.25 6.4 2833.5 5.95

*SD: Standard deviation
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Fig. 3. The grain particle size of oyster shells.
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Table 5. Concentrations of heavy metals and PCBs (mg/kg, dry weight) in oyster shells and environmental standards

Marine environmental standards (benthic)

Discharge of garbage into sea standards

This study

Threshold Effects Level =~ Probable Effects Level 1* criterion 2" criterion Range (average)

As 14.5 75.5 - - 0.24-1.50 (0.98)

Cd 0.75 272 - - 0.0001-0.0029 (0.0013)

Cr 116 181 - - 0.0024-0.0091 (0.0054)

Cu 20.6 64.6 - - 0.0018-0.0208 (0.0113)

Ni 472 80.5 - - 0.0010-0.2674 (0.1082)

Pb 44.0 119 - - 0.002-0.006 (0.004)

Zn 68.4 157 - - 0.0050-0.0540 (0.0318)

Hg 0.11 0.62 5 1 0.00003-0.0003 (0.00009)
PCBs - - 0.15 0.03 BDL*

*Below detection limit
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