Journal of the Korea Organic Resources Recycling Association, 32(2), pp.5-14 (2024)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015  https://doi.org/10.17137/korrae.2024.32.2.5

BHfE= AHES ot TE HESHE T F

ASERA OMEI0IES| =

HiO|Ma XMOIXa 0|LAla 0O|&Ab

b
S Ll o R o=t

[ O

Development of Filter Sorting Process for Cigarette Butt Recycling and
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ABSTRACT: A study approached the development of a process for efficiently recycling discarded cigarette butts, reported
as a major source of microplastic pollution in aquatic environments. Cigarette butts were sorted to extract filters, and
cellulose acetate, the raw material of the filters, was extracted to a high degree of purity. The sorting of filters from
cigarette butts was conducted through both wet and dry processes, each with optimized sorting conditions. Wet stirring
sorting considered factors such as solid-liquid ratio, stirring speed, and stirring temperature. The highest efficiency of
wet stirring sorting, at 46.21%, was observed with a solid-liquid ratio of 1:45, stirring speed of 200 rpm, and stirring
temperature of 50°C. Dry wind power sorting took into account moisture content and residence time. The filter sorting
efficiency reached its peak at 57.10% with a moisture content of 20% and a residence time of 5 minutes. There was
no significant difference in the recovery rate of cellulose acetate between the two sorting processes. Dry wind power
sorting was deemed a more advantageous process in terms of energy and environmental considerations within the scope
of this study.
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Fig. 2. Sorting efficiencies in wet stirring sorting process. (a) according to liquid/solid ratio, (b) according to stirring speed,
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Table 1. Cellulose Acetate Recovery Rates of Filters Recovered by Wet Stirring Sorting and Dry Wind Power Sorting

Sorting process Filter(g) Recovered cellulose acetate(g) Recovery rate(%)
Wet stirring sorting 2.00+0.002 0.97+0.002 48.69+0.020
Dry wind power sorting 2.09+0.001 0.99+0.001 47.68+0.040
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Fig. 5. FTIR analysis results of extracted cellulose acetate. (a) wet stirring sorted filter and (b) dry wind power sorted

filter.
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