
Contents:
Special Issue on Carbon Nanomaterials and           
Nanocomposites

Guest Editors: Leszek A. Dobrzański and
Anna D. Dobrzańska-Danikiewicz

iii	 Overview

337	 Why Are Carbon-Based Materials Important in Civilization Progress 
and Especially in the Industry 4.0 Stage of the Industrial Revolution—                 
Leszek A. Dobrzański and Anna D. Dobrzańska-Danikiewicz

371	 Review of Recent Progress in the Development and Properties of Aluminum 
Metal Matrix Composites Reinforced with Multiwalled Carbon Nanotube by 
Powder Metallurgy Route—Shijo Thomas and V. Umasankar

401	 Lignin-Based Carbon Nanomaterials—The Future Scope—Uma Addepally, 
Vani Gandham, Kiran Kumari Palety, and Yerra Kanakaraju

421	 The Effect of Multi-Walled Carbon Nanotubes Reinforcement and Multiple 
Reflow Cycles on Shear Strength of SAC305 Lead-Free Solder Alloy— 
Sanjay Tikale and K. Narayan Prabhu

434	 Carbon Nanotubes and Reduced Graphene Oxide’s Dimensionality 
Effect on Thermoset Matrix Performance—Lourdes Ramos-Galicia,                      
Eduardo E. Perez-Ramirez, Rosalba Fuentes-Ramirez, Ana Laura Martinez-
Ana Laura Martinez-Hernandez, and Carlos Velasco-Santos

448	 Effect of Graphene on Mechanical and Flowability Properties of Low-
Density Polyethylene Composites—Maziyar Sabet and Hassan Soleimani

459	 Vehicular Light Weighting by Finite Element Simulation of E Glass–Based 
Composite Automotive Seat—Medhavi Sinha and R. K. Tyagi

479	 A Comparative Study of Carbon Supports for Pd/Au Nanoparticle-
Based Catalysts—Kavita Meduri, Arianna Rahimian, Riley Ann Humbert,          
Graham O’Brien Johnson, Paul G. Tratnyek, and Jun Jiao

490	 Mechanical Properties of Multiwalled Carbon Nanotube–Reinforced 
Cement Composites—Sumit Sharma, Krishan Mohan Dubey, and Prince Setia

503	 An Investigation on the Effect of High Temperatures on the Mechanical 
Properties and Microstructure of Concrete Containing Multiwalled Carbon 
Nanotubes—Ghasem Pachideh, Majid Gholhaki, Amin Moshtagh, and 
Mohammadali Kafi Felaverjani

Published by ASTM International  |  100 Barr Harbor Drive  |  PO Box C700  |  W. Conshohocken, PA 19428-2959

Materials Performance 
and Characterization

CODEN: MPCACD

M
aterials Perform

ance and C
haracterization: V

olum
e 8, Issue 3

ISSN: 2379-1365
Stock #: MPC1903

www.astm.org

518	 In Situ Green Synthesis and Functionalization of Reduced Graphene 
Oxide on Cellulose Fibers by Cannabis sativa L. Extract—Charu Agarwal,              
M. N. Singh, R. K. Sharma, Archna Sagdeo, and Levente Csóka

532	 An Experimental Evaluation of Mechanical Properties and Microstructure 
Change on Thin-Film–Coated AISI-1020 Steel—G. Gupta and R. K. Tyagi 

(Contents continued on back cover)



Contents:
Special Issue on Carbon Nanomaterials and           
Nanocomposites

Guest Editors: Leszek A. Dobrzański and
Anna D. Dobrzańska-Danikiewicz

iii	 Overview

337	 Why Are Carbon-Based Materials Important in Civilization Progress 
and Especially in the Industry 4.0 Stage of the Industrial Revolution—                 
Leszek A. Dobrzański and Anna D. Dobrzańska-Danikiewicz

371	 Review of Recent Progress in the Development and Properties of Aluminum 
Metal Matrix Composites Reinforced with Multiwalled Carbon Nanotube by 
Powder Metallurgy Route—Shijo Thomas and V. Umasankar

401	 Lignin-Based Carbon Nanomaterials—The Future Scope—Uma Addepally, 
Vani Gandham, Kiran Kumari Palety, and Yerra Kanakaraju

421	 The Effect of Multi-Walled Carbon Nanotubes Reinforcement and Multiple 
Reflow Cycles on Shear Strength of SAC305 Lead-Free Solder Alloy— 
Sanjay Tikale and K. Narayan Prabhu

434	 Carbon Nanotubes and Reduced Graphene Oxide’s Dimensionality 
Effect on Thermoset Matrix Performance—Lourdes Ramos-Galicia,                      
Eduardo E. Perez-Ramirez, Rosalba Fuentes-Ramirez, Ana Laura Martinez-
Ana Laura Martinez-Hernandez, and Carlos Velasco-Santos

448	 Effect of Graphene on Mechanical and Flowability Properties of Low-
Density Polyethylene Composites—Maziyar Sabet and Hassan Soleimani

459	 Vehicular Light Weighting by Finite Element Simulation of E Glass–Based 
Composite Automotive Seat—Medhavi Sinha and R. K. Tyagi

479	 A Comparative Study of Carbon Supports for Pd/Au Nanoparticle-
Based Catalysts—Kavita Meduri, Arianna Rahimian, Riley Ann Humbert,          
Graham O’Brien Johnson, Paul G. Tratnyek, and Jun Jiao

490	 Mechanical Properties of Multiwalled Carbon Nanotube–Reinforced 
Cement Composites—Sumit Sharma, Krishan Mohan Dubey, and Prince Setia

503	 An Investigation on the Effect of High Temperatures on the Mechanical 
Properties and Microstructure of Concrete Containing Multiwalled Carbon 
Nanotubes—Ghasem Pachideh, Majid Gholhaki, Amin Moshtagh, and 
Mohammadali Kafi Felaverjani

Published by ASTM International  |  100 Barr Harbor Drive  |  PO Box C700  |  W. Conshohocken, PA 19428-2959

Materials Performance 
and Characterization

CODEN: MPCACD

M
aterials Perform

ance and C
haracterization: V

olum
e 8, Issue 3

ISSN: 2379-1365
Stock #: MPC1903

www.astm.org

518	 In Situ Green Synthesis and Functionalization of Reduced Graphene 
Oxide on Cellulose Fibers by Cannabis sativa L. Extract—Charu Agarwal,              
M. N. Singh, R. K. Sharma, Archna Sagdeo, and Levente Csóka

532	 An Experimental Evaluation of Mechanical Properties and Microstructure 
Change on Thin-Film–Coated AISI-1020 Steel—G. Gupta and R. K. Tyagi 

(Contents continued on back cover)



www.astm.org Printed in the USA.

CO-EDITORS
Dr. Richard W. Neu
Georgia Institute of Technology
Atlanta, GA, USA

Dr. George E. Totten
G. E. Totten Associates, LLC
Seattle, WA, USA

Editorial Objecti ves
Materials Performance and
Characterization (MPC) is published 
online by ASTM International, a nonprofit 
technical organization that develops and 
publishes voluntary consensus standards 
and related information for materials, 
products, systems, and services.

Contributions are peer reviewed prior  
to publication.

Editorial Services
Sara Welliver 
Supervisor, Peer Review Services 
J&J Editorial Services 
201 Shannon Oaks Cir #124 
Cary, NC 27511, USA 
tel +1.919.650.1459, ext. 210 
astm@jjeditorial.com

Purpose and Scope
The journal publishes high-quality,
original articles, including full papers,
review papers, and technical notes, on
both theoretical and practical aspects
of the processing, structure, properties,
and performance of materials used in
mechanical, transportation, aerospace,
energy systems, and medical devices.
These materials include metals and alloys, 
glass and ceramics, polymers, composite 
materials, textiles, and nanomaterials. 
The journal covers topics related to the 
integrity of materials which encompasses 
mechanical testing, fatigue and fracture, 
corrosion, wear, and erosion, as well as 
the integrity of components and systems 
such as rolling element bearings, piping 
and pressure vessels, fasteners, space 
technology, and nanotechnology. 
The journal publishes articles on both 
qualitative and quantitative methods used 
to characterize materials including all 
forms of microscopy, chemical analysis, 
and nondestructive evaluation.

EDITORIAL BOARD

Dr. Ing. Menahem Bamberger
Technion-Israel Institute  
of Technology
Haifa, Israel

Dr. Lutz-Michael Berger
Fraunhofer Institute for Ceramic
Technologies and Systems  
Dresden, Germany

Rodney Boyer
RBTi Consulting
Issaquah, WA, USA

Prof. Lauralice Canale
EESC-Universidade de São Paulo
São Carlos, SP, Brazil

Mr. Brian Cochran
Wabash, IN, USA

Dr. Ana Sofia C. M. D’Oliveira
Universidade Federal do Paraná
Curitiba, PR, Brazil

Dr. Richard J. Fields
Grayson, GA, USA

Mr. Robert J. Glodowski
East Metals North America LLC
Pittsburgh, PA, USA

Dr. Jianfeng Gu
Shanghai Jiao Tong University
Shanghai, China

Dr. Nikhil Gupta
New York University
Brooklyn, NY, USA

Dr. Mohamed Hamed
McMaster University
Hamilton, ON, Canada

Dr. Volker Heuer
ALD Vacuum Technologies GmbH
Hanau, Germany

Dr. W. Steven Johnson
Georgia Institute of Technology
Atlanta, GA, USA

Dr. Toshiharu Kazama
Muroran Institute of Technology
Hokkaido, Japan

Prof. Dr.-Ing Olaf Kessler
University of Rostock
Rostock, Germany

Dr. Fred Klaessig
Pennsylvania Bio Nano Systems
Doylestown, PA, USA

Dr. Nikolai Kobasko
Technologies Inc.
Akron, OH, USA

Dr. Antti S. Korhonen
Aalto University of Science  
and Technology
Aalto, Finland

Dr. Hong Liang
Texas A&M University
College Station, TX, USA

Dr. Stephen Liu
Colorado School of Mines
Golden, CO, USA

Dr. Roberto Lopez-Anido
University of Maine
Orono, ME, USA

Dr. Reto Luginbüehl
RMS Foundation
Bettlach, Switzerland

Dr. Jianbin Luo
Tsinghua University
Beijing, China

Prof. Xinmin Luo
Jiangsu University
Zhenjiang, Jiangsu, China

Dr. Lemmy Meekisho
Portland State University
Portland, OR, USA

Dr. Rafael David Mercado-Solis
Universidad Autonoma de Nuevo
Leon
Nuevo Leon, Mexico

Ms. Marybeth Miceli
Miceli Infrastructure  
Consulting, LLC
Los Angeles, CA, USA

Dr. Jin K. Montclare
New York University
New York, NY, USA

Dr. Rosa Simencio Otero
Universidade de São Paulo
São Carlos, Brazil

Dr. K. Narayan Prabhu
National Institute of Technology
Karnataka State, India

Barbara Rivolta
Politecnico di Milano
Milano, Italy

Dr. Jeremy Robinson
University of Limerick
Limerick, Ireland

Dr. Satyam Sahay
John Deere Technology  
Center India
Magarpatta City, Pune, India

Prof. Dr.-Ing. hab. Berthold
Scholtes
University of Kassel
Kassel, Germany

Dr. Rosa Simencio Otero
Universidade de São Paulo
São Carlos, Brazil

Dr. Preet Singh
Georgia Institute of Technology
Atlanta, GA, USA

Dr. Richard D. Sisson, Jr.
Worcester Polytechnic Institute
Worcester, MA, USA

Dr. Sabu Thomas
Mahatma Gandhi University
Kottayam, India

Dr. Simon C. Tung
Tung Innovation Technology
Consulting Inc.
Rochester Hills, MI, USA

Dr. Mathias Woydt
BAM Federal Institute for
Materials Research and Testing
Berlin, Germany

Mr. Jingguo (Jing Guo) Zhang
Shanghai HuiZhi Advanced
Materials & Technology Co., Ltd.
Shanghai, China

POSTMASTER send address change to: 
ASTM International—MPC                                          
100 Barr Harbor Drive                                          
P.O. Box C700
West Conshohocken, PA 19428-2959



Copyright © 2019 by ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, USA.

INFORMATION FOR AUTHORS
For details regarding paper submission go 
to http://mc04.manuscriptcentral.com.

The subject matter must not be of a 
speculative nature and the contents must 
not include materials of an advertising 
nature. The paper must not be seriously 
defective as to literary form and structure, 
continuity of thought, and clarity of 
expression. The substance of the
paper should not have been published 
previously in the open literature.
Authors preparing papers for submittal 
should observe the conventions of style 
explained in the ASTM Style Manual. 
Since the journal does not request page 
charges, the author is expected to conform 
to these standard conventions for style. 
SI units are to be used throughout; if data 
were not measured in SI units, a note 
should appear to that effect and
the original units should be included in 
parentheses after the SI units.

IN APPRECIATION OF THE REVIEWERS
The high quality of the papers that appear 
in this publication is a tribute not only 
to the obvious efforts of the authors 
represented but to the unheralded, though 
essential, efforts of their reviewers. It is 
to the reviewers’ dedication to upholding 
the high standards of their profession that 
this note pays tribute. On behalf of ASTM 
International and the authors as well, 
we acknowledge with appreciation their 
important contribution to the success of 
this journal.

ASTM International’s Materials 
Performance and Characterization  
is ONLINE.

Take advantage of these benefits:
–– Search papers & authors 

–– Current subscribers receive  
online access.

–– View abstracts

–– View table of contents

–– Non-subscribers can download 
individual papers for $25.00 each

–– Download individual papers

–– IP access is available

For information visit: www.astm.org

Copyright © 2019 ASTM 
International, 100 Barr Harbor 
Drive, PO Box C700, West 
Conshohocken, PA 19428-
2959. All rights reserved. 
This material may not be 
reproduced or copied, in 
whole or in part, in any printed, 
mechanical, electronic, film, or 
other distribution and storage 
media without the written 
consent of the publisher.

Subscriptions 

Individual subscriptions 
1 year online access $252.00

Institutional subscriptions  
(one geographic site via IP access)  
1 year online access $422.00

Single copies $55.00

Multi-site subscription and pricing 
sales@astm.org 
tel +1.877.909.ASTM

To subscribe 
please send prepaid order to ASTM 
International, Customer Service, 
100 Barr Harbor Drive, P.O. Box 
C700, West Conshohocken, PA 
19428-2959 or visit www.astm.org.

Photocopy Rights 
Authorization to photocopy 
items for internal, personal,  
or educational classroom use, 
or the internal, personal, or 
educational classroom use  
of specific clients, is granted  
by ASTM International 
provided that the appropriate 
fee is paid to:

Copyright Clearance Center 
222 Rosewood Drive 
Danvers, MA 01923

tel +1.978.646.2600 
www.copyright.com

EXECUTIVE COMMITTEE
Taco van der Maten, Chairman
Andrew G. Kireta, Jr., Vice Chairman
John R. Logar, Vice Chairman
Vicky J. Taylor, Chairman of 
   Finance and Audit Committee
D. Thomas Marsh, Past Chairman
Dale F. Bohn, Past Chairman
Katharine E. Morgan, President

DIRECTORS
Amer Bin Ahmed
Dale F. Bohn
Klas M. Boivie
Gregory J. Bowles
Joannie W. Chin
Oliver S. Delery, Jr.
William Ells
John Fletcher
John Germaine
William C. Griese
Alan Kaufman
Andrew G. Kireta, Jr.
John R. Logar
D. Thomas Marsh
R. Christopher Mathis
Rebecca S. McDaniel
Katharine E. Morgan
David W. Parsonage
Irving S. Scher
Arman Shakkaliyev
Rina Singh
Vicky J. Taylor
Taco van der Maten
Jeff Weiss
Terry O. Woods

COMMITTEE ON PUBLICATIONS
Dee Magnoni, Chairman
William J. Likos, Vice Chairman
Taco van der Maten, ex officio
Jay Bhatt
K. Russell DePriest
Donya Germain
Nikhil Gupta
John E. Haddock
Jason H. Ideker
M. R. Mitchell
Richard W. Neu
Majdi A. Othman
Sudarsan Rachuri
George E. Totten

Materials Performance and 
Characterization (Print ISSN 
2379-1365; E-ISSN 2165-
3992) is published online 
by ASTM International. 
The views expressed in 
this journal are not those 
of ASTM International. The 
data and opinions appearing 
in the published material 
were prepared by and are 
the responsibility of the 
contributors, not of  
ASTM International.



Overview

The paper prepared by Leszek A. Dobrzański and Anna D. Dobrzańska-Danikiewicz entitled “Why Are
Carbon-Based Materials Important in Civilization Progress and Especially in the Industry 4.0 Stage of the
Industrial Revolution” starts this Special Issue on Carbon Nanomaterials and Nanocomposites. The authors
present in this paper a comprehensive literature study to show that since the emergence of the species of
homo sapiens, the progress of human civilization is strongly dependent on the development of materials,
over time mainly engineering materials and the accompanying increase in productive forces. Without the
use of engineering materials and the development of manufacturing processes, it is impossible to manu-
facture any product and make it available to consumers. Currently, about 80% of work in the field of en-
gineering materials development and material design is carried out following the Materials 2.0 protocol, but
only the idea of Materials 4.0 overcomes human limitations in this area by using the cyber-physical systems.
In manufacturing processes now there is an effective use of cyber-physical systems, which currently guar-
antees the production progress at the stage of the Industry 4.0 industrial revolution. The paper designates
nine technologies that determine the change in industrial production at this stage, which lists required
augmentation and includes manufacturing processes and engineering materials as well as living and bio-
engineering machines. The importance of carbon-based nanomaterials is also presented along with several
results of their own research of various such materials, with an indication of their application possibilities.

There are twelve contributed papers in the Special Issue on Carbon Nanomaterials and Nanocomposites
indicating the applicability of different carbon materials. All submitted papers relate generally to composite
materials reinforced by carbon-based materials. They can be divided into materials with a metal and poly-
mer matrixes, in one case provided for catalytic purposes. Several papers relate to the concrete matrix, and
some cases use so-called green raw materials originating from plant crops or waste from the production of
cellulose pulp or paper. All papers will be generally discussed in the order in which they are published in the
special issue.

Two of these papers are literature reviews. The Review Paper prepared by Thomas and Umasankar,
“Review of Recent Progress in the Development and Properties of Aluminum Metal Matrix
Composites Reinforced with Multiwalled Carbon Nanotube by Powder Metallurgy Route,” indicates that
reinforcements such as graphene and carbon nanotubes (CNT) are the center of attention due to their
contribution to mechanical, thermal, and electrical properties. The report takes into account the contri-
bution of many scientists and tries to fill the gap in this area and determine the scope of future research.
Among the available types of reinforcement, CNTs are distinguished by their beneficial effects on thermal
conductivity and thermal expansion, as well as the strength properties of the composite materials produced.

Another review paper was developed by Addepally, Gandham, Palety, and Kanakaraju and is titled
“Lignin-Based Carbon Nanomaterials—The Future Scope.” Coal can take various allotropic forms like
fullerenes and related materials, carbon nanotubes, carbon nanofibers, and graphene, especially in carbon
nanocomposites, which increases the chances of useful exploitation in various applications, showing better
mechanical, thermal, electronic, and electrical properties in combination with chemical resistance. The
different precursor materials used to produce carbon nanostructures include, for example, hydrocarbons,
coal industrial waste, carbon blacks, and carbon nanotubes. The high cost of precursors is mainly because
they are derivatives from crude oil. One alternative is discussed, which is bio-derived precursor materials
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such as lignin, a polymeric aromatic compound with various side-chain substituents found in the walls of
plant cells. Only the paper and pulp industry produces about 50 × 109 kg of lignin per year, and also, when
mixing biofuels, every ton of biomass produces 15–25% of lignin as a by-product. Besides, it can be also
considered an animal fertilizer derived from herbivores, containing significant amounts of microbial, proc-
essed lignin. Therefore, material constraints can be avoided if lignin-based sources are used to generate
nanomaterials. Lignin-based nanomaterials find different applications in many biocompatible applications.

All other papers are original research. In the first of these papers written by Tikale and Narayan Prabhu,
“The Effect of Multi-Walled Carbon Nanotubes Reinforcement and Multiple Reflow Cycles on Shear
Strength of SAC305 Lead-Free Solder Alloy,” the melting of these composite materials by differential scan-
ning calorimetry, structure, and mechanical properties was investigated. The results of the research showed
that with the participation of reinforcement in the range of 0.01–0.05% by weight MWCNTs improve both
shear strength and wettability compared to SAC305 solder.

Authors Ramos-Galicia, Perez-Ramirez, Fuentes-Ramirez, Martinez-Hernandez, and Velasco-Santos
prepared the paper “Carbon Nanotubes and Reduced Graphene Oxide’s Dimensionality Effect on
Thermoset Matrix Performance.” They investigated mechanical, electrical, thermo-mechanical, and ther-
mal properties of composite materials with epoxy resin as a thermosetting matrix reinforced with carbon
nanotubes (1-D) and reduced graphene oxide (2-D), added in the concentration of 0.1, 0.3, 0, 5, 0.7, 0.9, and
1.0 weight %. Carbon nanotubes are more suitable than reduced graphene oxide to improve certain proper-
ties. Measurements of electrical conductivity indicate that carbon nanotubes are better able to create con-
ductive paths and give up to three orders of magnitude greater electrical conductivity than reduced
graphene oxide, as well as contribute to improving thermo-mechanical stability.

In the paper “Effect of Graphene on Mechanical and Flowability Properties of Low-Density Polyethylene
Composites,” the authors Sabet and Soleimani found out that the homogeneous graphene (Gr) spread in
low-density polyethylene (LDPE) considerably increases the modulus of elasticity and elongation, but the
tensile strength of LDPE/Gr composites does not change significantly. High specific surface area and good
properties heat-treated graphene are decisive for these influences. The introduction of graphene leads to the
limitation of the polymer chain, thereby reducing the maximum stress and increasing the melt flow index of
the composite during processing.

The paper prepared by Sinha and Tyagi, “Vehicular Light Weighting by Finite Element Simulation of
E Glass–Based Composite Automotive Seat,” refers to reducing the weight of front car seats, and thus the
car’s fuel consumption, by replacing those previously produced using steel by a composite material with a
polymer matrix reinforced with carbon, glass, or Kevlar fibers, respectively. The weight of the front seat is
reduced by 79.76%, 57.27%, and 70.31%, respectively, and the allowable stresses calculated using the Finite
Elements Method are respectively increased around 2.96, 1.95, and 2.40 times compared to the alloy steel.

The group of authors Meduri, Rahimian, Humbert, O’Brien Johnson, Tratnyek, and Jiao present the
paper “A Comparative Study of Carbon Supports for Pd/Au Nanoparticle-Based Catalysts,” which concerns
composite materials used in chemical catalysis. Carbon materials as carriers help to control the growth,
aggregation and homogeneity of the catalytic nanoparticles (NP) hybridizing with them. Carbon compo-
sites from Palladium-gold (Pd/Au) were tested. Trichloroethylene (TCE) was used as a model contaminant
to investigate the effect of four types of carbon media, i.e. granular activated carbon (GAC), carbon black,
graphite, and graphite nanoplates for the formation of Pd/Au catalytic nanoparticles and their correlations
with catalytic hydrodehalogenation (HDH) reactions organic compounds. Pd/Au-GAC composites gen-
erate the fastest degradation of TCE, providing a more increased rate in HDH than other types of carbon
media, and because GAC is widely commercially available at relatively low cost, GAC is the preferred
carbon carrier in mass production of Pd/Au NP catalysts.
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Interesting is the paper on “Mechanical Properties of Multiwalled Carbon Nanotube-Reinforced Cement
Composites” written by Sharma, Dubey, and Setia, which also concerns a particular group of composite
materials with reinforcement of carbon-based materials. The article aims to find ways to improve the tensile
and bending strength of cement after a shorter binding time to 14–21 days by adding 0.2% and 0.3% weight
multiwalled carbon nanotubes (MWCNTs).

Another paper, presented by Pachideh, Gholhaki, Moshtagh, and Kafi Felaverjani under the title “An
Investigation on the Effect of High Temperatures on the Mechanical Properties and Microstructure of
Concrete Containing Multiwalled Carbon Nanotubes,” also applies to composite materials with the matrix
of concrete reinforced by MWCNTs. This article presents the effect of multilayer carbon nanotubes in a
proportion of 0.5, 1, and 1.5% by weight, respectively, on the properties of concrete investigated after heat-
ing to 25, 100, 250, 500, and 700 °C, respectively, and after the next cooling to room temperature. The
increase in the proportion of MWCNTs in concrete increases the compressive and tensile strength of the
composites by 138 and 88%, respectively.

Agarwal, Singh, Sharma, Sagdeo, and Csóka published the paper “In Situ Green Synthesis and
Functionalization of Reduced Graphene Oxide on Cellulose Fibers by Cannabis sativa L. Extract.”
Graphene oxide was synthesized using the modified Hummer method by a reduction in situ on a cellulose
matrix using an aqueous extract of Cannabis sativa L. to functionalize the fiber with reduced graphene oxide
(RGO). Different weight fractions of RGO, from 0.1 to 10%, were used to make RGO/cellulose composites
by papermaking technique. RGO sheets uniformly covered the surface of cellulose fibers and dispersed well
in the fibrous matrix. The surface resistivity and loading capacity of composite surfaces decrease with the
increasing the concentration of RGOs. These composites exhibit high application potential as sustainable
materials for portable energy storage devices, such as capacitors.

The final paper was included in the special issue despite the fact that it is outside the scope, but it was
found to be interesting and we chose to include it in the special issue. The authors Gupta and Tyagi pre-
sented in the paper “An Experimental Evaluation of Mechanical Properties and Microstructure Change on
Thin-Film–Coated AISI-1020 Steel” an experimental study of the effect of different types of coating proc-
esses on surface roughness, surface hardness and strength of low carbon steel AISI1020, coated with the
technique of galvanizing and spraying. Chrome, zinc, nickel and tin were used as the coating material.

We hope that reading this special issue will bring both the cognitive benefits of PT Readers and the
pleasure in learning about the issues raised there.

We wish you a pleasant reading.

Leszek A. Dobrzański
Medical and Dental Engineering Centre for Research

Design and Production ASKLEPIOS
Gliwice, Poland

Anna D. Dobrzańska-Danikiewicz
University of Zielona Góra

Zielona Góra, Poland
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