THE EFFECT OF TRIBLOCK COPOLYMER ON VISCOELASTIC
PROPERTIES OF IMMISCIBLE BLENDS

Ms. Warunee Klinklai

A thesis Submitted in Partial Fulfillment of the 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
1998
ISBN 974-638-520-8



Thesis Title The Effect of Triblock Copolymer on Viscoelastic
Properties of Immiscible Blends

By Ms. Warunee Klinklai

Program Polymer Science

Thesis Advisors Prof. Alexander M. Jamieson
Assoc. Prof. Anuvat Sirivat

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

7. My*vk>rr.. Director of the College
(Prof. Somchai Osuwan)

Thesis Committee

(Frot. Alexander V. Jamieson)

v

(Assoc. Prof. Anuvat Sirivat)

(Dr. Rathanawan Magaraphan)



ABSTRACT
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Viscoelastic Properties of Immiscible Blends. Thesis Advisors : Prof.

Alexander M. Jamieson and Assoc. Prof. Anuvat Sirivat, 127 pp. ISBN 974-

638-520-8

The effects of triblock copolymer content and the exothermic
interaction on the alpha transition (Ta) and dynamic mechanical properties of
ternary blends were investigated. Solution-cast blends studied were
polystyrene (PS)/poly(styrene-b-isoprene-h-styrene) (SIS)/polyisoprene (PI)
systems and the poly(2,6-dimethyl- 1,4-phenylene oxide) (PPO)/SIS/PI
systems. We found that one of the effects of triblock copolymer is to alter the
alpha transition temperatures of the rubber phase and the hard phase of the two
ternary blends. The effect of exothermic interaction on the compatibilization is
more favorable with a non-chemically identical triblock copolymer, as seen by
a greater change in ATa. The mechanical properties of the ternary blend
systems showed significant changes due to improved interfacial adhesion.
Micelles formation occurs at 7 wt % in PS/PI blends and 5 wt % in PPO/PI
blends as seen by the peaks of shear modulus and shear yield stress. Saturation
concentration of triblock copolymer at interface is above 20 wt % for both
systems. Fracture surfaces reveal that the major Pl phase becomes fibrillar for
both PS/PI blends and PPO/PI blends. These results seem to be consistent with
the thermal and mechanical properties data.
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