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Abstract — The experiments to produce the vaterite type calcium carbonate were conducted for using the waste oyster
shell as the recycling resources. Firstly, the oyster shell were calcinated at 800 °C for 24 h. Calcinated oyster shell were
reacted with the nitric acid solution, and were diluted to 0.1 M Ca(NO,), solution. This solution was mixed with 0.1 M
Na,CO; contained 0.1 mol lysine/1 mol CaO at 20 °C and 600 rpm mixing condition for 1 h. The reaction products were
identified to vaterite type calcium carbonate (84.5% vaterite, 15.5% calcite) by XRD and SEM analysis. Mean particle
diameter was 6.87 um, and the lysine content in calcium carbonate was analyzed to 0.1%.
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Fig. 1. Experimental procedure.
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Fig. 2. SEM image of calcium carbonate reagents.
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Fig. 3. XRD pattern of calcium carbonate reagents.
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Fig. 4. Detailed XRD pattern of calcium carbonate reagents (20:
29.2° ~29.9°).
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Table 1. XRD pattern analysis of calcium carbonate reagents

Diffraction angle (deg.) 2 Theta of max. interval intensity (deg.) Max. interval intensity Interval intensity sum %
23.068-23.3134 23.2 1342 14407 345
26.5552-26.7086 5130 1.23
28.2221-28.3346 2346 0.56
29.1732-29.9197 29.54 15291 172,258 4133
31.4946-31.6787 4,586 1.10
35.5852-35.6364 783 0.19
35.9738-36.2909 36.09 2087 23,266 5.58
38.9293-38.960 465 0.11
39.3691-39.7474 39.54 3005 35788 8.59
42.7847-42.8461 1009 0.24
43.1426-43.5006 4329 2569 28,794 6.90
43.654-43.7358 1,309 0.31
47.1105-47.9184 47.63 3246 56,289 13.50
48.4093-48.9002 48.62 3375 42,083 10.09
56.6008-56.8769 7,043 1.69
57.378-57.7564 57.52 1388 18,946 4.55
58.145-58.237 1,567 0.38
58.3188-58.3802 767 0.18
416,836 100

Fig. 7. SEM image of calcium carbonate formed from oyster shell
(without lysine).
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Fig. 8. XRD pattern of calcium carbonate formed from oyster shell (without lysine).
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Fig. 10. XRD pattern of calcium carbonate formed from oyster shell (with 0.1 mol lysine/1 mol CaO).
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Fig. 12. XRD pattern of calcium carbonate formed from oyster shell (with 1 mol lysine/l1 mol CaO).
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Fig. 14. XRD pattern of calcium carbonate formed from oyster shell (with 0.1 mol lysine-mono hydrochloride/1 mol CaO).
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