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Hollow Graphitic Carbon Nanospheres Synthesized by Rapid
Pyrolytic Carbonization

Cheng Zhang'#', Qingshan Gao?®, Luyun Jiao'#, Laura Bogen'4,
Nicole Forte'® and Elizabeth Nestler''

'Department of Chemistry, Long lsland University (Post), Brookville, NY 11548, USA

“School of Applied Chemistry and Bicengineering, Weifang Engineering Vocational College,
Qingzhou, Shandong 262500, China

Acheng.zhang@liu.edu, "gaccarbon@gmail.com, Sluyun jiao@my. liu.edy,
Yaura.bogen@my.liu.edu, *nicole forte2@my liu.edu, 'Elizabeth_nestler@my liv.edu

*Address all correspondence to this author
Keywords: carbon nanosphere (CNS), rapid pyrolytic carbonization, agglomeration

Absiraci. Hollow graphitic porous carbon nanosphere (CNS) materials are synthesed from
polymerzaton of resorcimol {R) and formaldehyde (F) in the presence of templating ron polymeric
complex (1PC), followed by carbomzation treatment. The effect of rapid heating in the carbonization
process 1s investigated for the formation of hollow graphitic carbon nanospheres. The resulting CNS
from rapid heating was characterzed for s structure and properties by transmission clectron
microscope { TEM ), x-ray diffraction (XRD), Raman spectroscopy. bulk conductivity measurement
and Brunauer-Emmett-Teller (BET) surface arca. Hollow graphitic CNS with reduced degree of
agglomeration is observed under rapid heating during the carbonizaton process when compared to
the CNBS synthesized usmg the standard slow heating approach.

Graphical Abstract

Raupid Pyvralvtic
Carbonieation

3357 8

Carbon precursor (R-F)

Q\R‘rﬁ Polymerization
EEEEE

3

Vs,

.f:- = ‘&NH | OH solution —

Standard Show
Carbonization

100 1@

L. Intreduction

Carbon is one of the most abundant elements on earth with many natural structures such as
spot, dimmond and graphite [1). Carbon-based matertals have been used for a wide vadety of
apphications [2-3]. In general, graphitic carbon i preferred over amorphous carbon due o the
desirable properties associated with graphitic carbon, such as well-defined crystalline structure, high
clectrie conductivity, decent thermal stability, and reasonable oxidation resistance at low lemperature
[4]. Over the past three decades, several breakthroughs have been wimessed in carbon research for
the discovenes of fullerenes 5], graphene [ 6] and nanotubes | 3], There have been enormous inte rests
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Antioxidant Potential of Polyalthia longifolia Mediated Copper
Nanoparticles
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Keywords: synthesis; plant extracts: nanoparticles. characterization; X-rays; free radical: inhibition
zane

Abstract. Synthesis of nanoparticles of ransition metals by using medicinal plants has been
outstreched in recent years because of the charactenstic features which are embodied in the end
product. This work is proceded with the aim to synthesize and optimize copper nanoparticles
{(CuNPs-Pl) using agqueous extract of Polvalthia fongifolia leaves (PIL) for characterwation and
evaluation of antimicrobial and antioxidant potential. The synthesis of CuNPs-Pl was confirmed by
visual inspection of the dark brown residues n the reacton flask and via absorption band around
SE0mm by UV/AVisible spectroscopy. Svnthesis process was optimpzed through mvestigation of
environmental variables, FTIR analysis was carned out for both PIL and CulNPs-Plwhich identificd
the presence of alkanes, alcoholic, and aldebydic groups o the PIL and their encapsulation on the
copper surface. The synthesized CuNPs-Pl were found to be sphencal and rod shaped, and
polydispersed when mvestgated through SEM study. Similarly, these nanoparticles had monoclinie
structure and crystalline nature when analyzed by XRD, Morcover, these nanoparticles showed
metallic form when EDX examination was done. Further, biological actvities were performed, The
synthesized nanoparticles showed considerable imhibition zones agamst Escherichia coli (12mm),
Bacitlus subtilis {11mm), Aspergillus niger { 10mm), and Schyzophyllum commune (16mm) which
depicted their powerful antibacterial and antifungal activity. Likewise, CuNPs-Pl were effcciently
ahle to quench free radicals as indicated from the 2, 2-diphenyl-1-picrylhydmeyl (DPPH), hydrogen
peroxide (H-0:), and mtric oxide (NO) assays by exhibiting 8632, 50,45, and 48.23%, inhibition
respectively. Thus, the contemporary work has substantiated that low cost CuMNPs-Pl can be lighly
proficient alternate or substitute of synthetic formulations,

Introduction

The fabricavon, design, and synthesis of novel nano matenals vsmg nanotechnology have
become the main focus of mesearch [1] due to therr numerous applications 1n matenal science,
physics, chemestry, medicine, and molecular biology [2]. In recent years, both chemical and
physical methods have been applied for the synthesis of nanoparticles; but these methods require
expensive and toxic solvents, high temperture and pressure, and more energy consumplion [3.4]
In contrast to these, biological means for metals nanoparticles’™s synthesis is being gained more
attention due to their several benefits like low cost, use of less toxic solvents, and most mmportantly
ceofriendly nature [5]. Microorganisms, emeymes, or aqueous extracts have been employed for
synthesis of nanoparticles, however, among these, microorganisms are not favorable due to drastic
conditions associated with their handling [6]. On the other hand, the biological methods using
medicinal plants in the form of aqua extracts |7] are appeared to be biocompatible and facile which
complete in sigle step with less time consumption.
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