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A Study on Micro-insect Screens Using Coffee Grounds

Yu Kyung Lee*, Gyuri Kim*, Min Ji Woo*, Ga In Cho*, Donghyeon Lee**,
Mantae Kim***', Dong-Jun Kwon*"**"

ABSTRACT: Due to the increase in coffee consumption, the amount of coffee grounds is also increasing, which leads
to environmental problems. In order to solve these problems, this study proposes the utilisation of coffee grounds. In
particular, the porous structure of coffee grounds was utilised to optimise a micro insect screen for filtering fine dust.
To realize the porous structure of coffee grounds, a polar/non-polar separation method using KOH and n-hexane was
applied to obtain coffee grounds with increased porosity. In addition, the composition of an eco-friendly adhesive was
identified to fix the coffee grounds to the screen, and the conditions for homogeneous adhesion of the coffee grounds
to the screen were optimised. As a result, we confirmed the effect of the number of coatings of coffee grounds on the
filtering effect of fine dust, and found that two coatings of coffee grounds increased the filtering.
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Fig. 1. () Photograph of neat insect screen, (b) FE-SEM of pine
pollen
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Fig. 2. (a) Schematic diagram of the performance evaluation of
the pine pollen filter of the insect screen, (b) Schematic
diagram of the wind speed change measurement of the
insect screen
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Fig. 3. FT-IR results of coffee grounds as a chemical function of
cleaning conditions

Fig. 4. FE-SEM results of coffee grounds with the KOH and hex-
ane cleaning: (a) neat; (b) after cleaning
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Fig. 5. Tensile test results of glue surfaces: (a) SG; (b) KG; and
(c) MG
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Fig. 6. Photograph and FE-SEM results of glue surfaces: (a), (d)
SG; (b), (e) KG; and (c), (f) MG
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Fig. 7. FT-IR results of glue as a chemical function

Fig. 8. Photograph results of micro-insert screens with different
condition: (a) SG; (b) KG; and (c) MG
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