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ABSTRACT

4772024063: Polymer Science Program
Sarinya Luangsukrerk: Syntheses of Porous Clay Heterostructures
from Local Clay Minerals for the Development of Polypropylene
Nanocomposites.
Thesis Advisors: Dr. Hath‘aikarn Manuspiya, Asst. Prof. Manit
Nithitanakul, and Assoc. Prof. Rathanawan Magaraphan 73 pp. ISBN
974-9990-02-1

Keywords: Porous clay heterostructures/Montmorillonite/Bentonite/

Polypropylene nanocomposites/Gas permeability

Porous clay heterostructures (PCH) derived from montmorillonite and
bentonite were obtained by the surfactant-directed assembly of mesostructured silica
within clay layers. The surfactant was removed from the as-synthesis PMH
(montmorillonite-PCH) and PBH (bentonite-PCH) either by calcination or by solvent
extraction. By both methods, PMH and PBH exhibited a BET surface area in the
range 400-700 m*/g and the corresponding pore volumes were in range 0.3-0.5 cm®/g.
The framework pore sizes were in the supermicropore to small mesopore range (1.7-
3.9 nm). PP/PCH nanocomposites were prepared by melt intercalation method using
PP-g-MA as a compatibilizer. The nanocomposites were characterized using XRD,
DSC and TG-DTA. Permeability tests of the PP/PCH nanocomposites were also
performed. The addition of PMH and PBH did not affect the crystal structure of PP
matrix. The melting temperatures of nanocomposites were not different from the pure -
PP and the crystallization temperatures were sligthly increased. The nanocomposites

have a higher gas permeability than pure PP.
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