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Investigating the possibility of direct production of cellulose acetate polymer from

waste banknotes

Abstract

Considering the large volume of waste banknotes and the high
costs of disposal as well as the resulting environmental
pollution, the possibility of converting these wastes into
products such as cellulose acetate polymers, which are
economically viable, and also their production process with
the least environmental pollution It is very important to be
accompanied. In this article, in order to obtain cellulose
acetate after dyeing the banknotes, the acetylation process
was carried out using acetic acid as a solvent, sulfuric acid as
a catalyst, and acetic anhydride. The percentage efficiency of
acetylation increased with increasing reaction time and
temperature, and the maximum efficiency was obtained at 55
°C. The concentration of acetic anhydride and sulfuric acid as
a catalyst changed the substitution degree of cellulose acetate
polymer. Scanning electron microscope images showed that
the diameter of cellulose acetate fibers decreased compared to
pure cellulose (waste banknote). The results of the Fourier
transform infrared spectrometer showed that practically a
significant amount of hydroxyl groups were replaced by
acetate groups. The X-ray diffraction patterns of the bleached
banknote sample changed after the acetylation process, which
is evident in the reduction of the peak at position 23 of the
sample before and after acetylation

Keywords: Waste banknotes, cellulose acetate, Acetic
anhydride, hydroxyl groups.
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