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Abstract

The development of mickel-based electrode materials has always been an important
role in the field of electrochemical energy. It is well known that nickel hydroxide has been
well applied in supercapacttors, which can fiuther be emploved as a precwrsor to fabricate
other mickel-based compounds and thewr composites as electrode materials. During the
process of contimmons development of materials science, the research and development of
new processes for material preparation and synthesis has always been an important part. For
a long time, researchers have been searching for a material synthesis method with limited
pollution, easy operation excellent product performance, and low production cost. The
synthesis methods of mmorganic powder matersals mainly inclnde the solid phase. lLigquid
phase, and gas phase methods. The solid phase method results in a high yield and is easy to
realize for large-scale induvstrial prodoction However, becaunse of the limitations of the
equipment and the process itself it is difficult to control the particle size, purity, and
morphology of powder uvsing the solid phase method. The liguid phase method mainly
imncludes the precipitation hydrothermal colloidal and sol-gel methods. In this work, the
controllable growth and phasze transformation of Ni(OH):2 have been successfully achieved
through a traditional mild hydrothermal route by effective concentration of reactants. The
structural and optical studies of the as-synthesized Ni/OH)2 nanoparticles are carried out
through PXRD and PL respectively.
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Guided by
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1. Introduction

The ever increasing cost of fuels. global warming and pollution are the wital
problems connected with the usage of fossil fuels. Eeducing these issues leads to the
development of other energy sources and energy storage techniques. As a result, a growing
interest in high energy and power density storage systems arises among the researchers.
Energy storage systems are the solution to deal with the intermittent nature of renewable
energy sources. Clean energy technologies such as electrochemical energy storage and
energy conversion are the most feasible and sustainable. Electrochemical energy
technologies such as fuel cells, supercapacitors and batteries have been utilized in various

applications including transportation and stationary micro power.
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Structural and Impedance Spectroscopic Analyses of CasBisO13

Ahbstract

This report gives the results on structural and impedance analysis studies on CasBisOp3as
summer project work during the period of 11.05.2020 to 11.07.2020. The structural analyses
were carried out by Rietveld refinement program and the impedance analyses were carried out by
analyzing the complex impedance spectra. Bietveld refinements were carniedout vsing Fullprof
program through the Win Plotr interface. Three bismuth atoms (Bil, BL and Bi3), one calcmm
atom (Cal) and five oxygen atems (01, 02, 03, 04 and 03) and orthorthombic (Space group:
C2mm) were considered to refine the XRD data of CasBisOn:.The structural parameters such as
unit cell dimensions (a, b, ¢}, position coordinates were refined and the goodness of fits were
judged from the reliability factorsand difference plots. The temperature dependent electrical
conductivity was found to follow Arhenms relation The complex impedance spectra were
analyzed using parallel RC circott. The variation of conductivity withtemperature follows

Arrhenins behavior and the activation energy of electrical conduction is 1.047eV.

Introduction

Bismmth containing oxides have wide technological relevant properties ranging from super-
capacttors, gas sensors, [T-SOFC, solar cells, photocatalysts, semiconductor, supercondunctors
etc. Also, due to high carrier mobility, low effective mass and long mean free path of Bi based
materials make them promising photocatalytic materials. Addition of Bi into the semiconducting
compounds increases the wvisible light absorption and so effective electron-hole recombination
suppression. Bi (TII) and Bi (V) containing materials are more sensitive for visible light. Thns,
the bismuih-based semiconductors seem to be a good option for photocatalysis. Several reports
on semiconductors like BiVOs, CaBuOs, BiFeO;, NaBi0;, EBiOs etcshowinggood
photocatalytic activity and stability for the degradation of erganic compoundsare available in
literature. Also, the asymmetric electron density of B ions in aqueons sohution results different
morphologies of metal oxideswith wide varieties of micro-stuctures. Bismmth oxvhalides are
used as excellent absorbents in water purification system. Heterometallic oxides with Bi are also
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melanogaster, using CRISPR/Cas? gene editing.
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Guide:
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Abstract

The Bitheorax complex (BX-C) in Dresophila melanogasier 15 one of the two Hox Complexes
which are responsible for developing the posterior 2/3™ of the body axis of the fly. Influence of
mwtants on these Hox gene complexes. result in gene alterations cavsing homeotic transformation
of body segments. In order to vnderstand the segment’ tissve-specific localization, three zenes of
the BX-C, the Ubx. abd-A and Abd-B were tagged by means of CRISPR/Cas® gene editing, as it
mfroduces targeted genome alterations with unprecedented precision, using transgemic CRISPR
components which mediate targeted mutagenesis in the fly genome. This CRISPRS Cas? system
1z wsed to mock-in genes with the help of a single guide BNA which is generated to direct the Cas?
nuclease to a specific genomic location following which the Cas9-induced double-strand breaks
are repaired. The expression of the Hox genes in Drosophila melanogaster 15 the focus of this
study and has been designed to perform gene-editing in Drosephila vsing CRISPR/Cas9. Primers
were designed and synthesized. Desired clones for tagging were generated and micro-injected in

Dwosophila embryos to generate transgenes.
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Keywords : CRISPR/Cas?, zenomic engineering, transgemic flies, eukarvotic gene regulation,

Hox Complexes

INTRODUCTION

Drosophila melanogaster is an important model for vnderstanding body plan generation and
evolntion. The general principles of Hox gene function and logic elucidated m flies will apply to
all bilaterian organisms. incleding humans. Dresophila has eight Hox genes. These are clustered
nfo two complexes, both of which are located on chromoseme 3. The Antennapedia complex (not
to be confused with the Anip gene) consists of five genes: labial (lab). proboscipedia (ph).
deformed (Dfd). sex combs reduced (Scr). and Antennapedia (4dnip). The Bithorax complex,
named after the Ultrabithorax phenotype. consists of the remaining three genes: Ultrabithorax
(Ubx), abdominal-A (abd-4) and Abdominal-B Abd-B) (Hughes and Kavfiman. 2002). The Hox
genes which are a subset of homeobox genes. that specify regions of the body plan of an embryo
aleng the head-tail axis of animals, encode and specify the characteristics of 'position’. ensuring
that the correct structures form in the correct places of the body. Inmany animals, the organization
of the Hox genes in the chromesome is the same as the order of their expression along the anterior-
posterior axis of the develeping animal, and are thus said to display spatial colinearity (Pearsen et

al . 2003; Carroll, 19957

Inn this study. three genes of the BX-C. the Ubx, abd-A and Abd-B were tagged by gene editing,
to introduce genome alterations. vsing transgenic CRISPR components which mediate targeted
mmtagenesis in the flv genome. The Hox gene expressions in Drosophila melanogaster 15 the focns
of this stmdy and has been designed to perform gene-editing in Drosophila embryos using micro-

injections to generate transgenes.

OBJECTIVES OF THE RESEARCH WOERK

1. Preparation of the genomic DNA:

2. Desigming the primer

3. PCE Amplhfication of BX- C genes from gDNA and reporters from vector
4. Overhang PCE of abd-A and Abd-B donor contructs
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