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Zeolite Synthesis from Waste Porcelain Fine using Alkali Fusion Method

Takaaki WAJIMA™', and Yasuyuki IKEGAMI "’

*! Saga Univ., Inst. of Ocean Energy

1-48, Kubara, Yamashiro-cho, Imari, Saga, 849-4256 Japan

In this study, we tried to synthesized zeolite from waste porcelain using alkali fusion method. We determined (1) the type of
melter (NaOH, KOH, and LiOH) to synthesize the product from waste porcelain, and (2) utilization of natural water (river water,
seawater, and geothermal water) for synthesis process. Although zeolite phases cannot be synthesized using KOH and LiOH as
melter, zeolite-X can be synthesized using NaOH. Zeolite-X can be synthesized in natural water, but the transition of zeolite-X to
hydroxysodalite promotes and the CEC of the product decreases. Before transition, the CECs of the products synthesized in natural
waters are almost same as that in distilled water. It is possible to produce zeolite-X from waste porcelain in natural water by fusion

with NaOH.
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Fig. 1 Flow chartof our experiments.
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Fig. 2 XRD patters of the product from the solution with the material fused by (2) NaOH, (b) KOH, and (c) LiOH.
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Fig, 4 The concentrations of Si and Al in the solution with the material
fised by () NaOH, (b) KOH, and (c) LiOH.
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Table 1 Chemical compositions and pH of Distilled water, seawater, river water, and geothermal water.

Distilled Water Sea Water River Water Geothermal Water
Al - - - 4.0
Si - - 0.5 139.9
Ca - 429.2 2.3 213.5
K - 363.6 3.4 297.9
Mg - 1168.9 5.7 171.9
Ca - 323.3 17.6 137.4
Na - 9670.1 - 163.4
NH, - - 0.2 24.6
= - - - 39.9
Cl - 18223.9 13.0 4859.6
NO, - - 1.2 1.9
SO, - 2673.9 21.0 368.3
Br - 67.1 - -
Li - 0.0878 - 0.5
pH 6.0 8.2 8.1 8.1
unit. mo/L
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Fig. 5 The concentrations of Si, Al, and Ca in (a) distilled water, (b) river water, (c) seawater, and (d) geothermal water during
the alkali synthesis from the material fused with NaOH.
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Fig. 6 XRD patterns of the product from the material fused by NaOH in (a) distilled water, (b) river water, (c) scawater, and (d)

geothermal water.
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Fig. 7 Crystallinity and CEC of the product from the material fused by NaOH in (a) distilled water and (b) seawater.



Table 2 CEC of the product from the material fused by NaOH in
distilled water, seawater, river water, and geothermal water after 6-h
synthesis.

CEC, cmol/kg
Distilled water 308
Seawater 280
River water 323
Geothermal water 285
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