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Abstract — In this study, as part of upcycling, the media were developed using waste oyster shell and coffee
grounds. Physical property analysis and adsorption experiments were conducted on loess balls made by mixing
waste oyster shell and coffee grounds according to various proportions. As a result of adding the contents of waste
oyster shells and coffee grounds up to 0-30%, respectively, the compressive strength of loess balls in which only
coffee grounds were mixed alone decreased from 75 kg/cm? to 25 kg/cm?. In the case of loess balls with 10% waste
oyster shell, the compressive strength decreased from 131 kg/cm? to 5 kg/cm?, and in the case of loess balls with 20%
waste oyster shell, the compressive strength decreased from 120 kg/cm?® to 5 kg/cm?® Overall, the compressive
strength of loess balls decreased as the coffee grounds content increased compared to the waste oyster shells. On the
other hand, as the content of coffee grounds and waste oyster shell increased to 20%, the absorption ratio, specific
surface area and pore volume increased to 61%, 2.6141 m%g, and 0.0456 cm’/g, respectively. In the phosphoric
acid adsorption experiment, when only coffee grounds were mixed, the adsorption efficiency hardly appeared, and
the loess balls containing 20% of each of waste oyster shells and coffee grounds were the highest at 87% phos-
phoric acid adsorption efficiency after 10 minutes. On the other hand, as the content of waste oyster shell increased
to 30%, the amount of iodine adsorption increased to 0~249 mg/g. When the waste oyster shell content was
increased from 0 to 30% at the same 10% coffee grounds content, the adsorption efficiency of Cd increased to 14
to 47%, the adsorption efficiency of Cu 22 to 67%, and the adsorption efficiency of Cr from 9 to 20%. In conclu-
sion, the best mixing ratio of closed oyster shells and coffee grounds for loess and clay was found to be 20:10:70.
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Table 1. Mixing ratios of coffee grounds, oyster shell powder, loess ~ Table 2. Compressive strength, absorption ratio, specific surface area.
and clay pore volume according to the mixing ratio
Compressive . Specific Pore
Product No Oyster shell - Coffee grounds Loess & clay (7:3) Product strength /tl;fﬁ)rrg(;)(;n surface area  volume
1 0 10 90 No. (kg/cm?) (m%/g) (cm?/g)
2 0 20 20 1 75 24.0 1.0072 0.0136
3 0 30 70 2 42 45.1
4 10 0 90 3 25 64.2
5 10 10 80 4 131 11.6
6 10 20 70 5 73 23.8 1.6909 0.0159
7 10 30 60 g 34 50.5
8 20 0 80 70.2
9 20 10 70 8 120 13.6 1.4559 0.0115
10 20 20 60 9 61 28.4 1.7762 0.0273
10-1 20 30 50 10 60.9 2.6141 0.0456
11 30 0 70 11 110 13.7
11-1 30 10 60
11-2 30 20 50
11-3 30 30 40 ZHE 10~30% S5 SEEQ 4, 8, 11919] 5740 v EF
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Fig. 1. Removal efficiencies of phosphorus according to oyster shell
contents.
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Fig. 2. Comparison of iodine adsorption according to oyster shell con-
tents.
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Fig. 3. Comparison of heavy metal removal efficiencies according
to oyster shell contents.
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