BIOMIMETIC SUPRA-STRUCTURED CRUSTACEAN SHELL
VIA CHITOSAN-CLAY BIONANOCOMPOSITES

Mr. Noppakun Sanpo

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
Case Western Reserve University, The University of Michigan,
The University of Oklahoma, and Institut Francais du Pétrole
2004
ISBN 974-9651-61-8

12 >1%9



Thesis Title;

By:
Program:
Thesis Advisors:

Biomimetic Supra-structured Crustacean Shell via Chitosan-
Clay Bionanocomposites

Mr. Noppakun Sanpo

Polymer Science

Assoc. Prof. Suwabun Chirachanchai

Prof. Hatsuo Ishida

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of

Science.

Thesis Committee:

S*', .
$ College Director

(Assoc. Prof. Kunchana Bunyakiat)

(Assoc. Prof. Suwahun Chirachanchai)

C

-

(Prof. Hatsuo Ishida)

/\’Ip’cn 2 .%uumwf

(Assoc. Prof, Nantaya Yanumet)

AN exL[ vanjp

(Asst. Prof. Ratana Rujiravanit)



ABSTRACT

4572015063:  POLYMER SCIENCE PROGRAM
Noppakun Sanpo: Biomimetic Supra-structured Crustacean Shell
via Chitosan-Clay Bionanocomposites
Thesis Advisors: Assoc. Prof. Suwabun Chirachanchai,
Prof. Hatsuo Ishida, 61 pp. ISBN 974-9651-61-8
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The preparation of chitosan nanocomposite is reported. Preparation
of chitosan-clay-oligo/polyester nanocomposite was accomplished by simply mixing
organoclay with chitosan acid solution in the first step followed by esterification with
ethylene glycol. Chitosan oligo/polyester nanocomposite without organoclay was
also prepared. The preparation of chitosan carboxylate salt gave the open layer
structured of chitosan intercalating with carboxylic acid molecules. In the case of
chitosan-dicarboxylate, the reaction with ethylene glycol gave chitosan-
oligo/polyester nanocomposite. Al types of chitosan nanocomposites and their
nanocomposite formation were characterized by XRD, FTIR, and TGA.
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