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Zeolite Synthesis from Waste Porcelain Fine with Alkali Solution

Takaaki WAJIMA, and Yasuyuki IKEGAMI

In order to produce new functional material from industrial wastes, we synthesized zeolites from waste porcelain fine
with NaOH solution at 80 ©C. We determined the properties of the product on various synthesis conditions (NaOH
concentration, Solid / Liquid ratio, particle diameter). The obtained products were characterized by X-ray diffraction (XRD),
Scanning electron microscope (SEM), and cation exchange capacity (CEC). We found that zeolite Na-P1 and
hydroxysodalite were synthesized. The highest CEC of the product was about 190 cmol/kg, which was favorable for water

purification.
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Fig2 SEM photograph of waste poroelain fine.

Table 1 Chemical composition of waste porcelain fine and the product. The product was synthesized on the condition that 4M NaOH
solution, solid / liquid = 0.25, and 500 — 1000 jum diameter’s fine.

SiO, Al,O4 Na,O K,0 MgO CaO Fe,O4 Zn0O Total

Waste porcelain fine  69.8 185 0.6 6.2 0.3 3.0 0.7 0.7 99.8

The product 54.6 30.0 75 1.8 0.6 4.0 0.9 0.5 99.9
Unit: wt%
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Table 2 The phases of the product synthesized on various conditions after 24-h reaction.
Solid/ Liguid ratic 01 025 05
Particle diameter <250pum 250500 um 500-1000pum  <250pum 250500 um 500-1000pm <250 pum  250-500 um 500-1000 pm
05MNaOH > > > > > > > > >
IMNaOH > =< > > =< =< > > x<
2MNaOH =< > > > > > Na-P1 Na-P1 Na-P1
3MNaOH Na-P1 Na-P1 Na-P1 Na-P1 Na-P1 Na-PL Na-P1 Na-P1 Na-P1
AMNaOH Na-PLHS NaPLHS NaPLHS NaPLHS NaPLHS NaPLHS NaPLHS NaPLHS NaPLHS
S5MNeOH HS HS HS HS Na-PLHS NaPLHS NaPLHS NaPLHS NaPL HS
10MNaOH HS HS HS HS HS HS HS HS HS
HS: Hydroxysodalite

Table 3 The CEC of the product synthesized in various conditions after 24-h reaction.

05

Particle diameter <250pm  250-500 um 500-1000pm  <250pum 250500 pm 500-1000pum <250 um  250-500 pm  500-1000 um

Solid/ Liquid ratic 01 025
05MNaCOH 21 3 2 2% 0
IMNaOH 42 a 8 60 8
2MNeCOH 106 127 129 12 102
3MNeCOH 136 163 15 129 86
4MNaOH 178 181 116 148 141
SMNaOH 151 160 161 128 144
10MNaOH 113 71 135 101 m
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Unit: cnol/ke
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Fig. 3 X+ay diffraction pattems of the product synthesized in 05—10M
NaOH solutions after 24-h reaction. The synthesis condition are thet
solid/ liquid ratio is 0.1 and particle diameter is less than 250 | m.

Fig. 4 SEM photographs of the product synthesized in () 3M NaOH,
(b) 4M NaOH, and (C) 5M NaOH after 24-h reaction. The synthesis
condiition are that solid / liquid ratio is 0.1 and particle diameter s less
than 250 um.
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Hg. 6 CEC of the product synthesized from waste
porcelain fine during the alkali synthesis at 80°C.
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Fig. 5 X~y diffraction petterns of the product synthesized from

waste poroelain fine during the alkali synthesis at 80°C.
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Fig. 7 Si and Al concentrations in alkah solution during

alkali synthesis at 80°C.
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