PREPARATION AND CHARACTERIZATION OF
CITRATE-CROSSLINKED CHITOSAN FIBER

Ms. Wannasiri Worakitkanchanakul

A Thesis Submitted in Partial Fulfilment ofthe Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkorn University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
and Case Western Reserve University
2003
ISBN 974-17-2347-4



Thesis Title: Preparation and Characterization of Citrate-Crosslinked

Chitosan Fiber
By: Wannasiri Worakitkanchanakul
Program: Polymer Science

Thesis Aavisors:  Asst. Prof. Ratana Rujiravanit
Assoc. Prof. Nantaya Yanumet
Prof. Seiichi Tokura

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

.................................................. College Director
(Assoc. Prof. Kunchana Bunyakiat)

Thesis Committee:

— N @AM <
(Asst. Prof. Ratana Rujiravanit)

(Assoc. Prof. Nantaya Yanumet)

7 /
.................

(Prof. Seiichi Tokura)

~

(Asst. Prof. PittiSupaphol)
'\9(\)\ e

'ﬂ%@)




Chitosan Fiber) .

108

425 x 105

0.1

(Preparation and

ISBN 974-17-2341-4

Characterization of Citrate-Crosslinked

94.41

50

50



ABSTRACT

4472027063 : POLYMER SCIENCE PROGRAM
Wannasiri Worakitkanchanakul: Preparation and Characterization of
Citrate-Crosslinked Chitosan Fiber,
Thesis Advisors: Asst. Prof. Ratana Rujiravanit, Assoc. Prof,
Nantaya Yanumet, and Prof. Seiichi Tokura, 108 pp. ISBN 974-17-
2347-4

Keywords : Chitosan/ Fiber/ Wet spinning/ Calcium chloride/ Sodium hydroxide/
Citric acid/ Glutaraldehyde/ Crosslinked

Chitosan with a degree of deacetylation of 94.41% and molecular weight of
4.25 x 105 was wet-spun through a 50-hole (0.1-mm diameter) spinneret using a
solution of 7% (w/v) chitosan in 4% (v/v) aqueous acetic acid. A sodium hydroxide
(NaOH) coagulating system gave higher values of knot strength and elongation at
break than a calcium chloride saturated aqueous methanol system. However, the
tensile strength of chitosan fibers from hoth systems was not considerably different.
Crosslinked chitosan fibers were prepared by adding citric acid to either a chitosan
dope or to the first coagulation bath using NaOH coagulating system. The addition
of citric acid in both cases appeared to increase the tensile strength of the fiber, while
knot strength was not improved. An increase in elongation at break was found,
especially with the addition of citric acid to the spinning dope. Interestingly, SEM
micrographs showed rough, instead of smooth, fiber surface for fibers produced
using high citric acid content in both chitosan dope and the first coagulation hath.
An additional experiment was performed whereby glutaraldehyde was used instead
of citric acid in chitosan dope. The glutaraldehyde-crosslinked chitosan fiber
obtained showed quite similar trends in mechanical properties as for the citrate-
crosslinked fibers except that the concentration range of applied glutaraldehyde was
lower.
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