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RANGSRIWATANANON, Ph.D. 81 PP.

BENTONITE /SURFACTANT/ ORGANOCLAY/PILLARED CLAY/ETHYLENE

ADSORPTION

This work focused on the ethylene adsorption on modified bentonite samples
prepared in three different ways to produce porous materials namely organoclay,
pillared clay (PILC) and porous clay heterostructure materials (PCHs). Organoclay
was prepared by modifying bentonite with various surfactants with concentrations of
3, 5, 10 and 20 mM. PILCs used in this work were Al-pillared clays and three samples
of PCHs synthesized with different conditions were used in the ethylene adsorption.
The adsorbents were characterized by XRD and FT-IR techniques and surface analysis
by BET method. XRD pattern of bentonite showed a peak at 20 = 5.92°
corresponding to the basal spacing of 15.08 A. After pillaring with Alis, the basal
spacing was increased to 18.20 A (20 = 4.80-5.00°). For organoclay, the 20 peak was
slightly shifted from the starting bentonite. The spectra of PCHs were different from
those of the starting bentonite indicating by the absence of the characteristic peaks at
3632 and 1039 cm™. The specific surface area of PCHs was higher than that of PILC
and organoclay. The surface area of bentonite was 31 m?/g. After modification the
surface area of organoclay, PILC and PCHs was increased to 70, 235 and 897 m%qg,

respectively.



The ethylene adsorption isotherms indicated that the best absorbent was PCHs
capable of adsorbing ethylene up to 32 cm®g, while organoclay and PILC could
adsorb ethylene only 12 and 13 cm®g, respectively. This implied that the ethylene

adsorption capacity depended significantly on the surface area of adsorbent.
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