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ABSTRACT

4871022063: Petrochemical Technology Program
Rattana Kititerakun: Modified chitosan as antimicrobial agent and
strength additive for paper products
Thesis Advisors: Assoc.Prof. Thirasak Rirksomboon, Prof. Huining
Xiao, Prof. Frank R. Steward, 66 pp.
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Chitosan is an abundant natural biopolymer with many interesting properties
such as antimicrobial, biodegradable and non-toxic qualities. The limitation of
chitosan in practical applications is its poor solubility in aqueous solution. The
present research is targeted on modifying chitosan to have the water solubility and to
facilitate its use as an antimicrobial agent as well as a strength additive for paper
products. Two types of chitosans with low molecular weight and medium molecular
weight have been modified by a cationic reagent glycidyltrimethylammonium
chloride (GTMAC) under various reaction conditions. The structures of cationic-
modified chitosan were characterized using FTIR and NMR. The minimum inhibitor
concentrations (MIC) of the cationic chitosans against E.Coli were found at 31 and
62 ppm for the low molecular weight and the medium molecular weight,
respectively. Modified chitosan can also be used as a strength additive in conjunction
with an anionic polymer for paper products. Combining cationic polymer with

anionic polymer gives an improvement for tensile strength of approximately 80%
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