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In this study, silicalite was hydrothermally synthesized at 187°C under
autogeneous pressure from a gel composed of silica, alkaline, water and organic amine
cation, which was used as a template. High purity rice husk ash (RHA), used as a silica
source, was obtained from appropriate acid leaching and burning of the husk at 700°C
for 4 h. Silica gel (SG) produced from rice husk ash was prepared to increase the purity
and surface area. Silicalite with the highest crystallinity was obtained at a reaction time
of only 6 h with the mole ratios of NaOH/SiO2, H.O/NaOH, and SiO./TPABr of 0.24,
155, and 30, respectively. The particle size of the silicalite obtained from SG was
smaller than that from RHA. The morphologies of all silicalite samples were coffin and
cubic-like shape.

The facial hydrothermal synthesis of size-controlled silicalite crystals from rice
husk ash was further studied. The silicalite was successfully obtained through the
simplest hydrothermal method with the following materials as silica RHA, sodium
silicate and potassium silicate (prepared by dissolving RHA with NaOH and KOH,

respectively). Its crystal size could be easily tuned from 3 um to 23 um by adjusting



the molar ratio of NaOH:SiO, or KOH:SiO2 in the system of SiO.-TPABr-
NaOH/KOH-H-0 through the synthesis process with the temperature at 187°C for 6 h.

Due to the high hydrophobicity and organophilicity of silicalite, it is
a promising material as a high capacity adsorbent in adsorption and separation
processes. A pure silicalite membrane was hydrothermally synthesized on a
porous support of mullite discs from clear solutions with a gel compositions
of 0.80KOH:Si0O2:0.03TPABr:123H,0. Crystallization was carried out with
2 temperature stage of 90°C for 12 h and 170°C for 24 h. To improve the
hydrophobicity, a modified silicalite membrane was prepared by refluxing silicalite
membrane with PhTES in toluene at 80°C for 6 h. All of the products were
characterized by XRD, XRF, SEM, N2 adsorption-desorption analysis, FT-IR, laser
particle size analysis, and 2°Si, 2’ Al NMR. Separation of ethanol/water mixtures
through the silicalite membrane was carried out by pervaporation. High ethanol
permselectivity with a separation factor of 8.43 and flux of 0.42 kg/m?h was achieved

for a 5 wt% aqueous ethanol solution at 60°C.
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