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Since its isolation in 2004, monolayer graphene has attracted enormous attention within the scientific community, the industry, and the general public owing to its exceptional properties (electrical, optical, thermal, and mechanical) and prospects [1,2]. A full understanding of its fundamental physics and properties has been gained, as well as a significant advancement in scaling up the production methods [3,4]. In parallel, new routes for the preparation of bulk porous graphene materials and foams that envisage fascinating applications in areas such as environmental science, bio-medicine, and energy have steadily grown [5,6].



Graphene-based composites, often containing multilayer types of graphene of different sizes and several defects, is also a bustling field of research due to the boosting properties that this filler offers to matrix materials such as polymer, metal, or ceramics [7,8,9]. This Special Issue presents a view of the current research on graphene-based composites with applications in diverse fields (Figure 1), such as energy production and storage, environmental and friction protection, catalysis, biomedicine, and wearable electronic and sensing devices.



In particular, it offers two review papers, one from Zamri and Haseeb on the application of graphene/conductive polymer composites such as chemiresistive sensors focusing on the preparation methods and sensing performance of these composites [10], and the other by Ramírez et al. [11] on the variety of applications of comparatively lesser known graphene/ceramic composites, each giving full insides and prospectives for those composites. The article by Le et al. [12] develops a fluorescence sensor for the detection of antibiotics (sulfamethoxazole) based on graphene quantum dots (GQDs) entrapped in a molecularly imprinted silica polymer that can be applied in biomedical and environmental systems.



Two articles deal with the effect of graphene nanoplatelets over the friction and wear properties of materials; both are key characteristics from the industrial point of view. The work of Omrani et al. [13] highlights the effect of multilayer graphene sheets as a solid lubricant for Al and Al/alumina composites, whereas the article by Kowalczyk et al. focuses on the interactions between graphene and a common lubricant, ZDDP (zinc dialkyldithiophosphate), for reducing friction and wear in both bare and DLC-coated steels [14].



The article by Saffar Shamshirgar [15] studies the thermoelectric effect of composites containing graphene-coated γ- Al2O3 fibers that were coated by CVD methods, evidencing the notable increase in the thermopower factor for specific compositions and, accordingly, their potential use for waste heat conversion.



Finally, the paper of Ramírez et al. [16] deals with the reinforced effect of graphene-type fillers on porous Al2O3 materials, in particular, γ- and α-Al2O3 lattices prepared by additive manufacturing methods, stressing the crucial reinforcing effect of GO nanoribbons over other fillers like CNT.
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Figure 1. A schematic diagram of the graphene composites spectrum and their potential uses along with representative examples of materials and uses from the articles included in this Special Issue. (a) A schematic of the applications of graphene-based composites in Li-ion battery electrodes described in [11]; (b) a high annular dark field (HAADF) micrograph of an Al/2GNP/1Al2O3 composite [13]; (c) an isometric view of a PAO8/ZDDP/graphene W-DLC surface after a ball-on-disc test [14]; (d) CVD graphene-coated γ-Al2O3 nanofiber [15]; (e) reinforced 3D-printed MWCNT and rGO/Al2O3 scaffolds [16]; (f) a schematic of an experimental setup for gas-sensing applications [10]; (g) a schematic diagram of sulfamethoxazole detection by silica-coated GQDs [12]. 






Figure 1. A schematic diagram of the graphene composites spectrum and their potential uses along with representative examples of materials and uses from the articles included in this Special Issue. (a) A schematic of the applications of graphene-based composites in Li-ion battery electrodes described in [11]; (b) a high annular dark field (HAADF) micrograph of an Al/2GNP/1Al2O3 composite [13]; (c) an isometric view of a PAO8/ZDDP/graphene W-DLC surface after a ball-on-disc test [14]; (d) CVD graphene-coated γ-Al2O3 nanofiber [15]; (e) reinforced 3D-printed MWCNT and rGO/Al2O3 scaffolds [16]; (f) a schematic of an experimental setup for gas-sensing applications [10]; (g) a schematic diagram of sulfamethoxazole detection by silica-coated GQDs [12].



[image: Materials 15 07184 g001]








Funding


This research was funded by the Spanish Ministry of Science and Innovations (MICINN/AEI) and FEDER (UE), grant number RTI2018-095052-BI00. CR acknowledge the funding from Juan de la Cierva Incorporación Postdoctoral Program (IJCI-2017-34724).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Geim, A.K.; Novoselov, K.S. The rise of graphene. Nat. Mater. 2007, 6, 183–191. [Google Scholar] [CrossRef] [PubMed]

	



Novoselov, K.S.; FalKo, V.I.; Colombo, L.; Gellert, P.R.; Schwab, M.G.; Kim, K. A roadmap for graphene. Nature 2012, 490, 192–200. [Google Scholar] [CrossRef] [PubMed]

	



Singh, V.; Joung, D.; Zhai, L.; Das, S.; Khondaker, S.I.; Seal, S. Graphene based materials: Past, present and future. Progr. Mater. Sci. 2011, 56, 1178–1271. [Google Scholar] [CrossRef]

	



Park, S.; Ruoff, R.S. Chemical methods for the production of graphenes. Nat. Nanotechnol. 2009, 4, 217–224. [Google Scholar] [CrossRef] [PubMed]

	



Randviir, E.P.; Brownson, D.A.; Banks, C.E. A decade of graphene research: Production, applications and outlook. Mat. Today 2014, 17, 426–432. [Google Scholar] [CrossRef]

	



Zhu, Y.; Ji, H.; Cheng, H.M.; Ruoff, R.S. Mass production and industrial applications of graphene materials. Nat. Sci. Rev. 2018, 5, 90–101. [Google Scholar] [CrossRef]

	



Kuilla, T.; Bhadra, S.; Yao, D.; Kim, N.H.; Bose, S.; Lee, J.H. Recent advances in graphene based polymer composites. Progr. Pol. Sci. 2010, 35, 1350–1375. [Google Scholar] [CrossRef]

	



Nieto, A.; Bisht, A.; Lahiri, D.; Zhang, C.; Agarwal, A. Graphene reinforced metal and ceramic matrix composites: A review. Inter. Mat. Rev. 2017, 62, 241–302. [Google Scholar] [CrossRef]

	



Miranzo, P.; Belmonte, M.; Osendi, M.I. From bulk to cellular structures: A review on ceramic/graphene filler composites. J. Eur. Ceram. Soc. 2017, 37, 3649–3672. [Google Scholar] [CrossRef]

	



Zamiri, G.; Haseeb, A.S.M.A. Recent trends and developments in graphene/conducting polymer nanocomposites chemiresistive sensors. Materials 2020, 13, 3311. [Google Scholar] [CrossRef] [PubMed]

	



Ramírez, C.; Belmonte, M.; Miranzo, P.; Osendi, M.I. Applications of Ceramic/Graphene Composites and Hybrids. Materials 2021, 14, 2071. [Google Scholar] [CrossRef] [PubMed]

	



Le, T.H.; Lee, H.J.; Kim, J.H.; Park, S.J. Highly selective fluorescence sensor based on graphene quantum dots for sulfamethoxazole determination. Materials 2020, 13, 2521. [Google Scholar] [CrossRef] [PubMed]

	



Omrani, E.; Moghadam, A.D.; Kasar, A.K.; Rohatgi, P.; Menezes, P.L. Tribological performance of Graphite nanoplatelets reinforced Al and Al/Al2O3 self-lubricating composites. Materials 2021, 14, 1183. [Google Scholar] [CrossRef] [PubMed]

	



Kowalczyk, J.; Madej, M.; Dzięgielewski, W.; Kulczycki, A.; Żółty, M.; Ozimina, D. Tribochemical Interactions between Graphene and ZDDP in Friction Tests for Uncoated and W-DLC-Coated HS6-5-2C Steel. Materials 2021, 14, 3529. [Google Scholar] [CrossRef] [PubMed]

	



Saffar Shamshirgar, A.; Belmonte, M.; Tewari, G.C.; Rojas Hernández, R.E.; Seitsonen, J.; Ivanov, R.; Karpinen, M.; Miranzo, P.; Hussainova, I. Thermal transport and thermoelectric effect in composites of alumina and graphene-augmented alumina nanofibers. Materials 2021, 14, 2242. [Google Scholar] [CrossRef] [PubMed]

	



Ramírez, C.; Belmonte, M.; Miranzo, P.; Osendi, M.I. Reinforced 3D Composite Structures of γ-, α-Al2O3 with Carbon Nanotubes and Reduced GO Ribbons Printed from Boehmite Gels. Materials 2021, 14, 2111. [Google Scholar] [CrossRef]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  materials-15-07184


  
    		
      materials-15-07184
    


  




  





media/file0.png





media/file2.png
a)

Si-Ceramic-G

Hybrid Anode

Li Corr

Oxi

Biomedicine

MFC mrC
Vil

Gas mixing
| Chamber

Backgrou
gas

Data acquisition

system

GO/rG0 Energy

pound, Metal
de Cathode

METALS

POLYMERS

Friction
! Wear
m
5 d)
=
O
? IThermal

nd Target

s Sensing

-

Reinforcement
e)
- MWCNT

Management §

) Graphene B8

-






media/file1.jpg
Fr(cllnn
I Wear

[Thermal
‘Managoment

BT Sy Rlnforcomant
. A@,‘ 5 o) B






