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ABSTRACT

The idea of using biodegradable polymers to replace traditional polymers to reduce
polymer waste is of interest. However, biodegradable polymers tend to degrade in quality over
time, making it challenging to find a polymer that can maintain its quality during use and still be
degraded when required. This research is interested in the synthesis of a degradable sulfur-
containing polyurethane called “polysulfidyl diurethane™ which can be degraded using an oxidizing
agent.

The polymer was synthesized using 2,2'-thiodiethanol reacted with methylene diphenyl
diisocyanate (MDI) at room temperature in the presence of dibutyltin (IV) dilaurate (DBTDL) as a
catalyst. The structure of the polymer was confirmed using Nuclear Magnetic Resonance
Spectroscopy (NMR) and Fourier Transform Infrared Spectroscopy (FT-IR). Additionally, the
synthesized polymer could be degraded through two steps: 1) conversion of sulfide to sulphone
using 3-chloroperoxybenzoic acid (mCPBA), and 2) degradation via sulfone f-elimination, which
could be observed in both NaOH and Na,CO, in the vicinity of methanol. The changes in molecular
weight and the distribution of the polymer were determined using Gel Permeation Chromatography
(GPC). The degradation products of the polymer were identified as 4,4'-methylenedianiline and

bis(ethoxylmethyl)sulfone.



