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Chemically Synthesized Yb;S; @ GO
Composite Thin films

In the recent years, rare earth metal (REM) sulfide thin film materials
have great attentions due to their unique physical and chemical
properties. The porous nanostructured morphology and wide potential
window of electrode materials are wvery important aspects for
supercapacitor applications. Therefore, REM sulfides are widely used
for gas sensing, photocatalyst, giucose sensing, energy conversion and
supercapacitor applications. Among the REM sulfide; ytterbium sulfide
(YbsS3) composité with graphene oxide (GO) is considered as a best

candidate for negative electrode material in supercapacitor due to
multiple oxidation state, better redox activity, wide potential window and
excellent area under the curve.

Present book describes a chemical synthetic approaches of successive
ionic layer adsorption and reaction (SILAR) and chemical bath
deposition (CBD) method for YbsS3 composite with GO thin film

electrodes and their application in supercapacitor. This reseadich
highlighted crucial role of the synthesis methods on morphology of
YbsS4 compasite with GO electrode materials for supercapacitors.

Dr. Shivaji Ubale received his Ph.D. in Physics from
D. Y. Patil Education Society, Kolhapur India under
the guidance of Prof. C. D. Lokhande. During his
Ph.D., he was awarded by JRF by DST-SERB New
Dehli {India) and CSMNRF Govt. of Maharashtra
(India). He has published 15 research articles in
peer review international journals.

g|

7861387639114
Copwrighted Material




Chapter - 2

Biosynthesis of Silver Nanomaterials and Its Biological
Activity

S.H. Burungale, A.V. Mali and R.S. Patil

Abstract

In this Chapter well, defined silver nanoparticles were synthesized by
- using Flower Extracts of Caesalpinia pulchirrima. After exposing the silver
ions to the Flower Extracts of Caesalpinia pulchirrima, the rapid reduction
of silver ions led to the formation of stable AgNPs in solution due to the
reducing and stabilizing properties of Flower Extracts of Caesalpinia
pulchirrima juice. The synthesized NPs were analyzed by ultraviolet-visible
spectroscopy. The as-synthesized AgNPs were phase pure and well
crystalline with a face-centered cubic structure. The antimicrobial activity of
the synthesized AgNPs was investigated against Escherichia coli and
Pseudomonas aeruginosa by agar well diffusion method. This newly
developed method is eco-friendly and could prove a better substitute for the
current physical and chemical methods for the synthesis of AgNPs.

Keywords: biosynthesis, silver nanoparticles, Caesalpinia pulcherrima
flower extract, characterization, anti-bacterial activity

1. Introduction

Nanotechnology has gained huge attention over time. The fundamental
component of nanotechnology is the nanoparticles. Nanoparticles are
particles between 1 and 100 nanometers in size and are made up of carbon,
metal, metal oxides or organic matter ['l. The nanoparticles exhibit a unique
physical, chemical and biological properties at nanoscale compared to their
respective particles at higher scales. This phenomenon is due to a relatively
larger surface area to the volume, increased reactivity or stability in a
chemical process, enhanced mechanical strength, etc. 1. This property of
nanoparticles has led to its use various applications. The nanoparticle differs
from various dimensions, to shapes and sizes apart from their material Bl. A
nanoparticle can be either a zero dimensional where the length, breadth and
height is fixed at a single point for example nano dots, one dimensional
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