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Abstract
Project Code : MRG4880064

Project Title : Polymer Electrolyte Prepared From Deproteinized Natural Rubber

Having Epoxy Group

Investigator : Warunee Klinklai
E-mail Address : warunee.a@en.rmutt.ac.th
Project Period : 1 June 2005 — 31 December 2008

Polymer electrolyte prepared from deproteinized natural rubber having various
amount of epoxy group (LEDPNR) mixed with Lithium bis(trifluoromethane sulfonyl) imide
(LITFSI) salt was investigated through impedance analysis with respect to salt
concentration, glass transition temperature(T,) and epoxy group content. The LEDPNR was
prepared from depolymerization of epoxidized natural rubber (ENR) latex, which was
prepared by deproteinization of natural rubber latex with proteolytic enzyme and surfactant
followed by epoxidation with fresh peracetic acid. The resulting LEDPNR was found to have
10 - 57 mol% epoxy group, low M, and low T lonic conductivity of LEDPNR/LITFSI
mixture was dependent on LiTFSI salt concentration and T, The optimum epoxy group
content of LEDPNR was found to be 33 mol% at 20 wt% LiTFSI due to amount of effective
carrier ion and the highest mobility of segment of LEDPNR at a suitable LiTFSI

concentration. The highest ionic conductivity (o) was about 2.0 x 10_6 S/lem at 323 K,

corresponding to Li/O = 0.178. The ionic conductivity of LEDPNR was further improved by
incorporated with polyethylene glycol (PEG). Miscibility of LEDPNR/PEG blends was found
to be UCST Phase Behavior. LEDPNR/PEG based electrolytes incorporating lithium TFSI
salt are potential polymer electrolytes. It showed the o about 7.0 x 10'5 S/cm at 323K,

higher than LEDPNR.
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