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Abstract Highly porous amorphous silica obtained from a serpentine mineral by hydrochloric acid treatment was used
to produce a zeolite A through the hydrothermal reaction under atmospheric pressure. An optimum synthesis condition
of the zeolite A was achieved at 8(°C for two hours with a mole ratio of Na0/Si0, of 1.5. Additionally, it was found
that a hydroxysodalite zeolite was formed under the experimental conditions over the reaction temperature of 86C and
the reaction time of 120 minutes even though the crystallization of zeolite proceeds rapidly as the reaction temperature
and the alkalinity becomes higher.
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Crystallinity (%)
Peak area between 26 = 29.5~30.1°
_ of the product
* Peak area between 20 = 29.5~30.1°
of the PQ standard sample
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Table 1
Chemical compositions of serpentine sample (% by weight)

5102 A1203 MgO Fezo3 Ca0 KzO Nazo NiO Cr203 Ig. loss
Raw material 37.48 5.30 33.10 11.42 3.66 0.01 0.09 0.13 0.14 8.90
Sample 37.14 2.80 36.00 8.06 2.90 0.01 0.06 0.11 0.08 12.95
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A A Antigorite, T : Tremolite
M : Magnetite, C : Chlorite
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Fig. 1. X-ray diffraction patterns of serpentine raw mate-

rial and leach residue.

Table 2
Chemical compositions of serpentine leach residue (% by
weight)

Compo. Si0, ALO; Fe;0; CaO MgO Ig.loss
Serpentine  84.98 132 152 242 3.25 6.50
leach residue

Table 3

Physical properties of serpentine leach residue

Properties Serpentine leach residue
Mean particle size (ds, um) 13.0

BET (m%ar) 126.1

Pore size (A) 62.6
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Fig. 2. X-ray diffraction patterns of reaction products at
various reaction temperatures.
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Fig. 3. Crystallinity and CEC (CaCO;mg/g zeolite) of
zeolite A at various reaction temperatures.
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Fig. 4. X-ray diffraction patterns of zeolite A at various
reaction times.

(120 miﬁ)

Fig. 5. SEM photographs of reaction products at various reaction times.
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Fig. 6. Crystallinity and CEC(CaCO,mg/g zeolite) of
zeolite A at various reaction times.
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Fig. 7. X-ray diffraction patterns of zeolite A at various
Na,0/Si0; mol ratio.
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Fig. 8. FT-IR spectrum of synthesized zeolite A.
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Fig. 10. X-ray diffraction patterns of zeolite A synthesized
with white carbon and serpentine leach residue.
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Table 4
Whiteness of serpentine leach residue and synthesized
zeolite A

Whiteness
PQ standard sample 96.3
Serpentine leach residue (HCJ, 6 N, 95°C) 69.9
Zeolite A at optimum condition 96.8
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