
PREPARATION AND CHARACTERIZATION OF JUTE- AND FLAX- 
REINFORCED STARCH-BASED COMPOSITE FOAMS

Ms. Nattakan Soykeabkaew

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 

The University of Michigan, The University of Oklahoma, 
and Case Western Reserve University 

2003
ISBN 974-17-2332-6



Thesis Title:

By:
Program:
Thesis Advisors:

Preparation and Characterization of Jute- and Flax-Reinforced
Starch-Based Composite Foams
Nattakan Soykeabkaew
Polymer Science
Asst. Prof. Ratana Rujiravanit
Asst. Prof. Pitt Supaphol
Assoc. Prof. David c. Martin

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

/<  . A . fa * . V ^ 'T
........................................................  College Director

(Assoc. Prof. Kunchana Bunyakiat)

Thesis Committee:

' ^ / น ุ> ^ -
(Asst. Prof. Ratana Rujiravanit)

(Asst. Prof. Pitt Supaphol)

(Assoc. Prof. David c. Martin)

.................. .....................................................................
(Assoc. Prof. Anuvat Sirivat)

(Asst. Prof. Ratanawan Magaraphan)



Ill

ABSTRACT

4472012063 ะ POLYMER SCIENCE PROGRAM
Nattakan Soykeabkaew: Preparation and Characterization of Jute- 
and Flax-Reinforced Starch-Based Composite Foams.
Thesis Advisors: Asst. Prof. Ratana Rujiravanit, Asst. Prof. Pitt 
Supaphol, and Assoc. Prof. David c. Martin, 75 pp. ISBN 974-17- 
2332-6

Keywords ะ Starch-based composite foam/ Fiber reinforcement/ Baking 
process/ Mechanical property

Starch-based composite foams (SCFs) were successfully prepared by baking 
starch-based batters incorporating either jute or flax fibers inside a hot mold. The 
effect of moisture content on the mechanical properties of SCFs was investigated. 
Both the flexural strength and the flexural modulus of elasticity appeared to be 
markedly improved with addition of 5 to 10% by weight of the fibers. At a fixed 
fiber content of 10% by weight, both the flexural strength and the flexural modulus 
of elasticity were found to increase with increasing aspect ratio of the fibers. The 
improvement in the mechanical properties of SCFs was attributed to the strong 
interaction between fibers and the starch matrix, as evidenced by a series of scanning 
electron micrographs being taken on SCF fracture surface. Between jute- and flax- 
reinforced SCFs, jute fibers had a greater reinforcing effect than flax fibers did. 
Orientation of fibers was shown to have a strong effect on both the flexural strength 
and the flexural modulus of elasticity of SCFs, with the highest values being 
observed on specimens having fibers oriented in the longitudinal direction (fibers 
oriented perpendicularly to the crack propagation direction).
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