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ABSTRACT

4172030063 : POLYM ER SCIENCE PROGRAM
KEYW ORD : Poly(/7-bebzamide) (PB A )/ Lyotropic Liquid Crystalline

(LC) Polym ers/ Electrorheological (ER) Fluids/ Suspension  
Sutatip Limsuwan: Synthesis and Characterization o f  poly 
(/?-benzamide) for Electrorheological Fluids.
Thesis Advisors: Prof. Alexander M. Jamieson and A ssoc. 
Prof. Anuvat Sirivat. 153 pp. ISBN 974-346-250-3

The particle dispersion type o f  electrorheological (ER) fluids, 
typically com posed o f  small particles dispersed in a nonconducting liquid, are 
fascinating materials w hose structure and rheological properties can be 
dramatically altered by the application o f  an external electric field. In this 
study, poly(/7-benzamide) (PBA ) particles, synthesized by the direct 
polycondenzation o f  /7-aminobenzoic acid (/7-ABA), were used as the 
dispersed phase and silicone oil as the medium. PBA were successfully  
synthesized to yield different molecular weights by changing the types o f  
solvent and metal halide, and the amount o f  the phosphorus com pound used. 
Thermal analysis indicates that the PBA are thermally stable up to around 
5 0 0 °c . PBA o f  3,900 and 11,000 g/m ol form nematic liquid crystal (LC) 
phases in 4% LiCl/DM Ac and 4% LiCl/NM P solvents at very low  
concentration compared to other lyotropic LC polymers. Successful study o f  
ER behavior o f  the PBA solution in the LC state was not possible due to 
electrolytic reaction at the electrodes. Particulate dispersion o f  PBA  in silicone  
oil was found to exhibit a pronounced ER response. In the linear viscoelastic  
region, there is a critical electric field strength for the transition from liquid to 
solid state. The magnitude o f  the ER effect in the linear viscoelastic region is 
larger than that in the nonlinear due to smaller deformation o f  ER-induced  
network structures.
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