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Calcium Silicate briquettes made from fly ash and oyster shell
and its purification capability to waste water

Takuya TOMOTAKI" and Toshifumi ASHIDA ™

Abstract
Calcium silicate briquette made from fly ash and lime was studied to improve the water purification capability

by adding oyster shell powder into the starting materials. Compressive strength of the briquettes was linearly
reduced to 75 MPa from 115 MPa with the addition amount of the oyster shell. On the other hand, the bulk
density, porosity, and water absorption, did not change significantly. The microorganisms derived from the

oyster shell was applied on the surface of the briquettes for a purification test. After 72 hours, BOD value was
decreased from 1000 mg/L to 115 mg/L. Since only a little difference of BOD value was observed with adding
the oyster shell powder, purification performance is not considered by the capabilities of the microorganism of

oyster shell, but by those of the briquette.

Keywords: oyster shell powder, calcium silicate briquette, water purification
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Table 1. Chemical compositions of fly ash
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Fig.1 XRD profile of fly ash.

Symbols indicate O: « -quartz, <:mullite, and
+:hematite.
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Table 2. Compositions of artificial waste liquid /mg/L

Dextrin
Hydrate

Yeast

Fish NaCl
Extract

Pept MgSO. KH>PO. KCl
epton Extract £ e

240 480 480 780 51 30 141 99
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Fig.2 XRD profile of product hydrothermally synthesized
from the slurry of fly ash and lime.

Symbols indicate @:1.Inm-tobermorite, 4 :calcite, O: « -
quartz, <>:mullite, and +:hematite.
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Fig.3 XRD profile of briquette hydrothermally synthesized
from mixture of oyster shell and fly ash.

The ratio of mixture is oyster shell to fly ash =1:1. Symbols
indicate #:calcite, and O: « -quartz. Peak intensities of
mullite and hematite is relatively small.

Fig.4 SEI image of surface of briquette.
Magnification is X 1500.

Table 3. Physical properties of briquettes

Oyster shell : 0510 1010 1510 0.0:1.0
Fly Ash

Compressive 115 914 75.0 120
strength/MPa

Bulk density 1.82 1.76 1.57 1.74
Mg/m?

Porosity /% 38.6 413 38.2 402
Water . 243 27.4 19.5 26.9
absorption /%
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Fig.5 Photograph of the microorganisms cultured from
oyster shell.
After the oyster shell was immersed for 16 hours in a

10 wt% saline, microorganisms were cultured using LB
agar medium.
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Fig.6 Micrograph of microorganism after Gram-staining.
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Fig.7 BOD curves of briquettes without microorganisms
cultured from oyster shell.

Dashed curve indicates BOD curve without briquettes. Open
circles, open squares and open triangles indicate BOD
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Fig.8 BOD curves of briquettes with microorganisms
cultured from oyster shell.

Dashed curve indicates BOD curve without briquettes.
Closed circles, closed squares and open triangles indicate
BOD values using briquettes of oyster shell / fly ash ratio of
0.5:1.0, 1.0:1.0 and 1.5:1.0, respectively. Dashed line
indicates averaged final BOD value.
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