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A study on the environment of waste shell and its recycling method
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Abstract This study was investigated the environment of waste shells such as oyster, cockle and paphia on southern
shore in korea and established the recycling method to prevent the environmental pollution, etc. The waste shells were
reclaimed at public shore illegally or leaved on the surroundings of shore. The origin mechanism, XRD and TG-DTA
analyses were performed to effective recycling of waste shells, and the optimal recycling method was preparation of the
calcium carbonate. In this work, calcium carbonate and lime fertilizer of granular shape were prepared using the waste
shell.
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43l g AAR AFe] AEFA F AJHEE A3 Us
Aol Felof oA, Y& A= AIUE, AR
23 Fool B0 ghbdgel ARE A(8-11BHL A
Aqk o}2] AlgAlll s FrX3 ok 29 55, A
=, &5 BRAAE Bizhe UiFE SR del miY e
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T3 52 AF Bk e el 2 sz 2
A 2 BERRS AR 23 delM AHE
7+ $A% § 2 FEde] wE HHo R8s wekE
AESTh wHzbol] tish @A 2 FESEe dgREE
B3 AR, e X B1d#EA (Xray diffraction,
XRD), 93482 A&} EE4(differential thermal analysis,
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A} BAEiY. BEzte] gl loMle ks
syl 23 vkt EHel Az a3 AEAEEe]
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o) UAkA = FAPAAIER] A (scanning electron mic-
roscope, SEM)S ]88t} &t
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Table 1
The area of waste shell products on southern shore.
Division Kinds of waste shell Area of products
Chonnam Oyster Koheung
Cockle Yosu
Paphia Kwangyang
Kyungnam Oyster Tongyoung
Paphia Samchonpo
Table 2

The amount of products and deposits on the regional waste
shells.

Division Kinds of products  deposits
waste shell (ton/year) (ton)
Koheung Oyster 51,300 120,000~150,000
Cockle 5,500 15,000~20,000
Yosu Oyster 30,000 40,000~60,000
Cockle 21,000 90,000~110,000
Kwangyang Paphia 3,000 15,000~25,000
Tongyoung  Oyster 150,000 400,000~450,000
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environment of waste shell and its recycling method

A study on the

Fig. 1. Photographs of (a) oyster and (b) cockle shells reclaimed or leaved on the surroundings of shore.
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Fig. 2. The origin mechanism of shells such as oyster,
cockle and paphia.
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Fig. 3. XRD patterns of oyster shells obtained at
(a) koheung, (b) yosu and (c) tongyoung, respectively
(@: calcite, A: aragonite).
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Fig. 4. XRD patterns of cockle (a-b) and paphia (c) shells
obtained at (a) koheung, (b) yosu and (c) kwangyang,
respectively (@: calcite, A : aragonite).
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Fig. 5. DTA curves of oyster shells obtained at (a)
koheung, (b) yosu and (c) tongyoung, respectively.

806.1°C(EplN k2t Balslodrh(Fig. 6). 3 o) 1)
ztol SlojA] EAdstgtEel tidt gars ANl sl
TG ¥4% 812 2 A55 Fig 73 8o vehigith
olg siztel UM F7IA  FriHe FgEM|E & 3~
5% :95~97 %, 19 2~4 % : 96~97 %, vA=}h: 4% :
96 % olEZ 7k iR Fride] g o® o]Fo]
A s & 4 k. 222 Table 390418} 7o) €t
Zgol gk Abslde : olakalekae] A= Z; 51~
54 % : 44~43 %, 119}; 54 % : 42~43 %, B}AE; 54 % ;
42 %oI1ATE. o|9 e FANIE ghakzhgrel o]ZxA9)
ASPEE, 56 %, oISl 44 %9 gholl 2% Zolth
webr F, e g v g sjzho g RE igre] ek

815.7C

806.1C

10 200 400 600 800
Temperature( C)

1000

Fig. 6. DTA curves of cockle (a-b) and paphia (c) shells
obtained at (a) koheung, (b) yosu and (c) kwangyang,

respectively.
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Fig. 7. TG curves of oyster shells obtained at (a) koheung,
(b) yosu and (c) tongyoung, respectively.
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Fig. 8. TG curves of cockle (a-b) and paphia (c) shells
obtained at (a) koheung, (b) yosu and (c) kwangyang,
respectively.
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Table 3
The content of chemical composition on the regional waste

shells.

Kinds of
waste shell

Organic Inorganic
compound (%) compound (%)

Division

. Calcium Carbon

oxide  dioxide
Oyster Koheung  2.59 53.81 436
Yosu 5.23 50.87 43.9
Tongyoung 4.16 52.44 434
Cockle Koheung  2.11 5439 435
Yosu 3.66 5414 422
Paphia Kwangyang 3.93 53.97 421
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Fig. 9. Photograph of lime fertilizer with granular shape
prepared using the oyster shells.
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Fig. 10. XRD pattern of calcium carbonate powders
prepared using the oyster shells.
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Fig. 11. SEM micrograph of calcium carbonate powders
prepared using the oyster shells.
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