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Abstract: The current work discusses ground coffee waste (GCW) reinforced high-density polyethy-
lene (HDPE) composite. GCW underwent two types of treatment (oil extraction, and oil extraction
followed by mercerization). The composites were prepared using stacking HDPE film and GCW,
followed by hot compression molding with different GCW particle loadings (5%, 10%, 15% and 20%).
Particle loadings of 5% and 10% of the treated GCW composites exhibited the optimum level for
this particular type of composite, whereby their mechanical and thermal properties were improved
compared to untreated GCW composite (UGC). SEM fracture analysis showed better adhesion be-
tween HDPE and treated GCW. The FTIR conducted proved the removal of unwanted impurities
and reduction in water absorption after the treatment. Specific tensile modulus improved for OGC at
5 vol% particle loading. The highest impact energy absorbed was obtained by OGC with a 16% incre-
ment. This lightweight and environmentally friendly composite has potential in high-end packaging,
internal automotive parts, lightweight furniture, and other composite engineering applications.
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1. Introduction

The escalating demand for synthetic fiber has led to over exploration of natural
resources causing environmental pollution as they are resistant to degradation. The pro-
duction and disposal treatment processes of synthetic fiber contribute to environmental
pollution as well. In order to protect the earth, natural fiber-reinforced biodegradable
polymer matrix and bio-composite have gained attention from researchers worldwide
as they are green and eco-friendly materials. Natural fiber is an eco-friendly resource
obtained from wood [1], bamboo [2], and agricultural waste [3–6] such as straw [7] that
comprises cellulose, hemicellulose, lignin and aromatics, waxes and other lipids, ash, and
water-soluble compounds [8]. It is biodegradable, sustainable, economically viable, low
density and possesses good specific strengths and moduli [9–14]. Both the natural filler
and polymer matrix used in this study are fully biodegradable at the end of their life cycles.

Coffee beans are seeds of the genus flowering plant, Coffea, a member of the botanical
family of Rubiaceace which comprises almost 500 genera and more than 6500 species [8].
They are normally distributed in tropical and sub-tropical regions. Coffee is the world’s
second largest traded commodity, and the top five world leading countries in coffee
production are Brazil, Vietnam, Indonesia, Colombia, and Ethiopia [15]. In accordance
with the International Coffee Organization, world coffee consumption was about 9 million
tons or 149.82 million bags (60 kg per bag) in 2014, an increment of 1.8% since 2013 [16].

Polymers 2022, 14, 4678. https://doi.org/10.3390/polym14214678 https://www.mdpi.com/journal/polymers

https://doi.org/10.3390/polym14214678
https://doi.org/10.3390/polym14214678
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/polymers
https://www.mdpi.com
https://orcid.org/0000-0002-8438-2864
https://orcid.org/0000-0002-2321-0604
https://orcid.org/0000-0002-1069-7345
https://doi.org/10.3390/polym14214678
https://www.mdpi.com/journal/polymers
https://www.mdpi.com/article/10.3390/polym14214678?type=check_update&version=2

	Introduction 
	Materials and Methods 
	Materials 
	Methods 
	Compounding and Compression Molding 
	Composite Property Testing 


	Results and Discussion 
	FT-IR Spectroscopy 
	TGA Analysis 
	DSC Analysis 
	Tensile 
	Impact Test 
	Water Absorption 
	Morphological Studies 

	Conclusions 
	References

