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With the progress in nanotechnology and production methods, composite materials
are becoming lighter, cheaper, more durable, and more versatile. At present, great progress
has been made in the design, preparation, and characterization of composite materials,
making them smarter and more versatile [1–3]. By creating new properties using suitable
fillers and matrixes [3–5], the functional composites can meet the most difficult demands
of users, especially in high-tech industries. Advanced composites reinforced by high-
performance carbon fibers and nanofillers are popular in the automotive and aerospace
industries thanks to their significant advantages, such as high specific strength to weight
ratio and non-corrosion properties. In addition to the improvement of the mechanical
performance, composite materials today are designed to provide new functions dealing
with antibacterial, self-cleaning, self-healing, super-hard, and solar reflective activities for
desired end-use applications [6–9]. On the other hand, composite materials can contribute
to reducing environmental issues by providing renewable energy technologies in conjunc-
tion with multifunctional, lightweight energy storage systems with high performance and
noncorrosive properties. They are also used to prepare a new generation of batteries and
directly contribute to H2 production or CO2 reduction in fuels and chemicals.

In this Special Issue, we have collected a total of 12 excellent articles reporting on
recent developments dealing with preparative methods, design, properties, structure, and
characterization methods, as well as promising applications of multifunctional composites
from internationally recognized researchers worldwide. These papers come from a total of
44 authors from 14 different countries, including the USA (2), the UK (1), Canada (4), Ger-
many (4), China (3), Italy (1), Pakistan (1), Vietnam (11), Iran (3), Ethiopia (4), Bangladesh
(4), Russia (4), Romania (1) and Poland (2). These articles cover potential applications
in various areas, such as anticorrosion, photocatalyst, absorbers, superhydrophobic, self-
cleaning, antifouling/antibacterial, renewable energy, energy storage systems, construction,
electronics, and modeling and simulating processes involving the design and preparation
of functional and multifunctional composites.

Various multifunctional materials based on biodegradable polymers are reported in
this collection. Kong D. et al. reported on the preparation of composites that contain
chitosan and pectin biopolymers with tunable adsorption properties. Binary biopolymer
composites were prepared at variable pectin–chitosan composition in a solvent directed
synthesis, dimethyl sulfoxide (DMSO) versus water [10], while Nguyen et al. published an
article on the preparation of biodegradable composites based on polylactide acid reinforced
by pulp fiber (PF) and epoxidized tung-oil (ETO). The effect of these components on
mechanical properties are deeply discussed [11]. In another article, the influence of layer
thickness (LT), infill percentage (IP), and extruder temperature (ET) on the maximum
failure load, thickness, and build time of bronze polylactic acid (Br-PLA) composites 3D-
printed by the fused deposition modeling (FDM) was investigated via an optimization
method [12].

Some articles reported on the recent developments in smart coatings in terms of their
mechanical properties, while the oxidative and weather resistance of come smart composite

J. Compos. Sci. 2021, 5, 15. https://doi.org/10.3390/jcs5010015 https://www.mdpi.com/journal/jcs

https://www.mdpi.com/journal/jcs
https://www.mdpi.com
https://orcid.org/0000-0001-6578-5716
https://doi.org/10.3390/jcs5010015
https://doi.org/10.3390/jcs5010015
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/jcs5010015
https://www.mdpi.com/journal/jcs
https://www.mdpi.com/2504-477X/5/1/15?type=check_update&version=1


J. Compos. Sci. 2021, 5, 15 2 of 2

coatings are also reported [13–16]. Regarding the applications of multifunctional compos-
ites to the environmental field, N-doped Cu2O/ZnO nanocomposite on the degradation of
methyl red is reported by Raim et al. [17], while the phototodegradation of CuO/ZnO to
textile dyes is also investigated [18]. Computer simulation has also been used to predict
the behavior of composite materials at the nanoscale [19]. A critical review on the complex
multiphase polydisperse system is also reported in this collection [20].

The guest editor would like to thank the Editor in chief of the Journal of composites
Science for accepting his proposal related to this Special Issue. Many thanks to the assistant
editors for their kind help during the review process and for all steps relating to the
production of the selected articles. I hope the high-quality articles published in this SI
may provide helpful information to students, engineers, and researchers working on
multifunctional composites.
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