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The aim of the research was to develop and study biodegradable polymer
composite materials based on PLA and coffee grounds waste. The ways of using
coffee grounds as fillers for biodegradable polymer material and dishes from it is
shown. Research of chemical, physical, mechanical and operational properties of
new high-filler composite based on polylactide are carried out. It is also noticed,
that using coffee grounds as fillers for polymer materials can decrease the total
volume of it at landfills faster than any other method of coffee ground reuse [1-
2]. It is shown a 2,5 times increase in the impact strength for coffee-filled compo-
site for the sample with a content of 40%, which is predictable, since the filled
polymeric materials always have a higher impact strength than homopolymers.
Comparing the dependence of the high-fill PLA impact strength on the coffee
grounds, there is a tendency to increase the value of impact strength with increas-
ing filler content [3]. The increase of breaking stress during bending (table 1) also
indicates the manufacturability of the new polymer composite material. Thus, it
becomes evident that the coffee grounds are evenly distributed in the PLA matrix
[3]. In addition, it even slightly "softens" the original rather rigid PLA polymer.
All this together with the impact strength suggests that the possibility of forming
various products of composite material, with particular attention is deserved
composition with a content of coffee grounds 40 mass%. The increase in the
physical and mechanical properties of PLA when making coffee grounds is con-
nected with a decrease in the specific surface area from 5.3 m%g to 3 m?/g, which
indicates that the introduction of coffee grounds increases the uniformity of the
polymer material. The possibility of processing new polymeric biodegradable
material with organic fillers like dry coffee grounds is demonstrated. Researching
of chemical and thermal properties of new material are carried out. Looking for
infrared spectroscopy it is noticed, that any destruction of PLA without and with
fillers like coffee grounds, as well as chemical transformations do not occur in it.
Complex of physical and mechanical properties for composition based on PLA
with 40 mass % of fillers like coffee grounds is several times better than one for
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pure PLA. In is proved, that new composition is also biodegradable after 60 using
cycles.

REFERENCES

1. Kourmentza C., Economou C.N., Tsafrakidou P., Kornaros M., Spent
coffee grounds make much more than waste: exploring recent advances and fu-
ture exploitation strategies for the valorization of an emerging food waste stream,
J. Clean. Prod. 172 (2018) — P. 980 — 992.

2. Obruca S., Benesova P., Petrik S., Oborna J., Prikryl R., Marova ., Pro-
duction of polyhydroxyalkanoates using hydrolysate of spent coffee grounds,
Process Biochem. 49 (2014). — P. 1409 — 1414,

3. Wahit M.U., Hassan A., Akos N.I., Kunasegeran K. Mechanical, Ther-
mal and Chemical Resistance of Epoxidized Natural Rubber Toughened
Polylactic Acid Blends, Sains Malaysiana. 44(11) (2015). — P. 1615-1623.

................................................................................................................................................................



