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PT 221 i ) .
Qualitative analysis of phyioclmmicnls and an:'i hnitcl ial sereenip ’
ZnS/Mn nanoparﬁlclt‘s encapsulated wllh.cllmno ic extract of Nycg,,, "t'sang
o rristis Linn. *hoy,
1"Soubhagya K. B., ?Anilkumar M.

ol ius College, Kohamangalam, Ernaky)
De nv. Mar Athanasius Co 2, . ulam [+
Department of Botan! Union Christian College, Aluva, India Ndig

" it of Botany. '
peparme Email: kbsoubhagya@gmail.com

Nvcranthes  arboriristis Linn. (Nyctanthaceae) commonly cajjeq

jasmine. found throughout India is a well-known medicinal plant. It is ygeq agai

wide range of discases in Indian traditional medicine. Present investigatiop deals with

the qualitative analysis for phytochemicals and antibacterial screening of drieq et
and flower extracts prepared in ethyl acetate, ethanol apd -beuzene of I\Tyctamhe

arbor-tristis Linn. usingZn$/Mn nano particles. The qualitative analysis in egp an;
flower extract of N, arbor-tristis Linn. revealed the presence of various clagge of
phytochemicals such as alkaloids, flavonoids, coumarins, phenols, resin, tanins, ang
steroids. The antibacterial potential of Nyctanthes arbor-tristis Linn.was evalyateg o
eram-positive (Bacillus subtilis) and gram-negative (Klebsiellapneumoniae, Proteys
vulgaris and Pseudomonas pyogens) bacteria. The antibacterial potential of leaf g
flower extracts were assessed in terms of zone of inhibition of bacterial growth using
agar well diffusion method. In the anti-bacterial screening, it is evident that flower
has more anti-bacterial property than leaf. Among the three solvent extracts used
benzene gave no or poor zones. Here, both in leaf and f{lower, ethyl acetate gave
maximum zone of inhibition and the ethanolic extract gave only moderate zone of
inhibition. ZnS:Mn nanoparticle encapsulated with ethanolic extracts of leaf and
flower was screened for anti-bacterial activity against reference standard, ethanolic
extract. The ZnS:Mn encapsulated extracts gave more zone of inhibition than the
standard. The anti-bacterial result states ZnS:Mn nanoparticles as a strong
antibacterial agent which can be useful for antimicrobial applications.

4

1. Abhishek Kumar Sah, VK Verma. Int J Res Pharm Biomed Sci 3 (1),2012,420
427. |

2. Mohammad, J. Et.al. Trends in biotechnology, 2012.

Rani C., Chawla S., Mangal M., Mangal AK., Kajla S., Dhawan AK.. lnd-¢
Trad. Knowl. 2012; 11: 427-435,

4. R.K. Das, N. Gogoi, U. Bora. Bioprocess BiosystEng 34(5): 615-619 (2011)
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PT_;';Z f anti-inflammatory :
\ation of anti= mmatory activity in ethanolic leaf and flower extracts of

Nyctanthes arbor-tristis Linn.

"Soubhagya K. B., *Anilkumar M.
mﬂmmmm of Botany, M\ar Athanasius College, Kothamangalan
2pepartment of Botany, Union Christian College, Aluva, India
Lmail: khsnuhhngyn(rﬂgnmi1.(‘0:;1

1, Ernakulam, India

anisms which causc

[nflammation 1s a reaction of living tissues against org
| local responses.

ol injury (cg., microbes, toxins), and it comprises systenic anc
akocytes are the key pla?ycr:w of inflammatory response can climinate microbes and
dead cells by phagocytosis, iol_lowed by their destruction in phagolysosomes. The
Jestruction is due to the free radicals generated in activated leukocytes and lysosomal

The human RBC (HRBC) membrancs arc similar to these lysosomal

1es.
qembrane components and most anti-inflammatory drugs arc targeted on these
pathwa)’s- preventing the release of inflammatory mediators is a better option than

plocking 2 particular mediator or its pathway. Usually, conventional anti-
;nflammatory drugs are used to treat inflammations but they have side cffects.
Tradjﬁonally, Nyctanthes arbor-tristis Linn. (Nyctanthaccae) is used against a wide
qange of diseases in Indian traditional medicine. Phytochemical analysis of
J\ﬁacmnrhes arbor-tristis Linn.revealed the presence of biochemical compounds such
as terpenes, steroids, tannins, phenols, reducing sugars, [lavonoids, proteins ctc..
gince triterpenoids and and flavonoids have remarkable anti-inflammatory activity.
Here, the ability of Nyctanthes arbor-tristis Linn. ethanolic leal and lower extracts is
studied by HRBC membrane stabilization. The inhibition of hypotonicity induced
HRBC membrane lysis was (aken as a measure of anti inflammatory activity.
Diclofenac was used as reference standard. The percentage of membrane stabilization
of ethanolic leaf extract, flower extract and Diclofecnac  were estimated
spectrophotometrically at different concentrations such as 200 pL, 400 plL, 600 pL.,
800 puL and 1000 nL. They were found to be effective in protecting HRBC
membrane. Leaf and flower extracts has a percentage of stabilization less than that of
‘ the reference standard, Diclofenac. Among the plant extracts, leal shows higher

stabilization than that of flower.

armacol 2008, 116(1): 198-203.

1. Das§, Sasmal D, BasuSP..J Ethnoph
a S., Dhawan AK.. IndJ. of

2. Rani C., Chawla S., Mangal M., Mangal AK,, Kajl

Trad, Knowl. 2012; 11: 427-435.
3. S. A. Nirmal, 8. C. Pal, S. C. Mandal, A. N. Patil. [nflammopharmacology 2011

(In press).
4. Vajravijayan S., Udayakumar M., Brabakaran A.Thangaraju N. Scholars

academic journal of Biosciences, 201 3 1 (6):242-250.
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X-ray diffraction (XRD), Fourier
mission Electron Spectroscopy (TP}\janm'“ 3

(FT-IR), Trans L
nee spectroscopy (XRF), Temperature Proge, by B

Reduction (TPR- Hy) and desorption (TPD- NIl3) lcchniq&llcs. The effect of do wrnﬁﬁ :
parent nickel ferrite was studied for the be"?»ylau(m )
conversion of benzyl chloride anq o

. i . ki Kb 71 : e
selectivity increased considerably with increasing  ZInc ?Uﬂteﬂf in the areu
of reaction parameters were thoroughly investigated alon . i

1 H v
acidity of the catalyst with its efﬁci%cy i

and chemical propertics studied by
Infra-Red spectroscopy
surface area, X-ray Fluoresce

the spinel matrix of the
benzene with benzyl chloride. TI'he

composite. The effect
a corrclation analysis of surface
selectivity towards the reaction.

and

1. G.Zeng. J. Wan, D. Huang, L. Hu, D. Jiang, J. Hazard. Mater. 339 (2017 %,
5> L. Hu. J. Wan, G. Zeng, A. Chen, Environ. Sci. - Nano 4 (2017) 2018-2029,

3. V.B.Mane, S. P. Dagade, Der. Pharma. Chemica. 7 (2015) 94.

4. D.S. Nair. M. Kurian, J. Hazardous Mater., 344 (2018) 925-941.

PT 120

trafast room temperature crystallization apg

Role of magnesium doping for ul
lytic behavior of TiO> nanotubes

improved photo cata

ISinitha, B. N, 'Aijo, J. K,' Julie, A. 7T, *Shaji, S., 'Rachel, R.P.

IThin Film Research Lab, Union Christian College, Aluva, Kerala, India.
2Facultad de IngenieriaMecanica y Electrica, Universidad Autonoma de Nuevo Leon, Av,
Universidad s/n, Cd.Universitaria, San Nicolas de los Garza, Nuevo Leon, Mexico, 66433

Email: sinithanair@gmail.com

Textile, printing, plastic and leather industries use large amounts of organic

dyes that are discharged into water bodies. Treatment of the waste water containing

these poisonous dyes which are resistant to biodegradation and pose serious threat to

environment, is a matter of great concern (o environmentalists and scientists [1]

Photocatalysis is a widely accepted technique for the removal of these contaminants
from water sources [2]. Semiconducting Ti0: is a widely investi gatedphotocatalyst in

controlling environment pollution, because of its photochemical properties,
biocompatibility, low-cost and non toxicity [3]. However, their large band gap encrs)
(~ 3.2 €V, anatase) limis its response to the narrow range of UV-light while applied
inphotocatalysis. Doping of metal jons and nonmetal ions into TiO: lattice is used bY
researchers to enhance its photo response to visible region. In this work, a simple and
cost effective two step anodizationmethod is used to prepare Magnesium doped Ti0:
nanotubes (Mg-TONTSs) which demonstrate superior photocatalytic performance
Room temperature (28°C) crystallization of well alligned TONTS is acheived by M¢
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gercening of potential antiandrogenic phytoconstituents and secondary
metabolites of Terminaliachebula by docking studies

"Rima Joscph., 2Binitha, R.N.
Union Christian College, Kerala, India
?Mar Athanasius College, Kerala, India

Email: rimajoseph@uccollege.cdu.in

Terminaliachebula (Haritaki) is known as the “King of Medicines” in Tibet
use of its extraordinary powers of healing. It is extensively used in ayurveda,
pathic medicine. It is listed first in Ayurvedic literatures due to its
multifarious use in treating diseases. However continuous usage of this herb was
ase in sexual strength and infertility problems in males. Because
da, it is contraindicated in those who are emaciated due to sexual
si 1999). Around 150
have been isolated and characterised from T. chebulahaving
cal activities (Saleem A. et.al. 2002; Dutta BK. 1998; Bagavan
R. et.al. 2012). Some of the characterized compounds from
ds and phenolics were found to have either antiestrogenic
or antiandrogenic effects (Srivastav et al. 2010, Gupta, P 2015). This points to the
docrine disruptors which limits the long E
creen the potential ;
nds from T, chebula using molecular docking. From literature
nds viz. triterpenoids and ellagitannin metabolites that T
drogens were selected for docking. A total of 17
ellagitannin metabolites were docked to the three binding sites 2
2 sites) in LBD of Rat and Human AR with PDB ids 1137, |
o known agonists and antagonists of AR
d binding sites to draw a comparison.
and ellagitannin metabolites showed comparable

respect to the reference antagonists, urolithins and its
that urolithins and

a time when urolithins and
aceuticals, more studies have to be done on

its long term endocrine disrupting effects to ensure safety.
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Ontology-Based Information Extraction
Framework for Academic Knowledge
Repository

Veena Jose!, V. P. Jagathy Raj>®™, and Shine K. George!

I Master of Computer Applications Programme, Union Christian College, Aluva, Kerala, India
veenajose@mcaucc.edu.in, shineucc@gmail.com
2 School of Management Studies, Cochin University of Science and Technology, Cochin,
Kerala, India
jagathyraj@gmail.com

Abstract. Extracting required information from the huge academic repository in
an efficient way is a tedious job as the repository grows day by day. Getting user
satisfaction in searching is the primary concern always. Academic search engines
are mostly used by research scholars, scientists, faculty, and students for their aca-
demic purposes. The use of ontology in information extraction helps an academic
search engine to perform its operation effectively. As the research activities are
going on in an extensive pace in all domains, new specialized areas are evolved.
This paper proposes a novel framework that incorporates a dynamically evolv-
ing ontology that focuses on expanding the existing Computer Science Ontology
based on the new findings in existing areas. The Word2Vec model helps to iden-
tify new keywords for the expansion of the ontology. The keywords given by the
Word2Vec should satisfy a confidence score above a threshold value and only
these keywords will be used for updating the Computer Science Ontology. The
dynamic semantic web helps a user to retrieve the specific document, and thus
provides a high degree of personalization experience.

Keywords: Ontology - Information extraction - Semantic web - Word2vec -
Confidence score

1 Introduction

Extracting correct information from the internet is found to be difficult nowadays, as the
knowledge repository is growing instantaneously. Retrieval of information is efficient
if storage is perfect. Consider the case of adding new journals to the existing academic
repository.
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Hematite Nanostructures
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“Corresponding author:reenatara@gmail.com

Abstract.In the present work, we have attempted to study the effect of anionic sulfur doping on the material
characteristics of hematite nanostructures. Here, iron oxide nanoporous thin films are initially prepared by the simple
electrochemical method of anodization in ethylene glycol based solution. In the second stage, anionic sulfur doping is
performed on the anodized iron oxide nanostructures. Structural, morphological, electrical, optical and compositional
characterization of the resultant material is performed with X-ray diffraction (XRD), field-emission scanning electron
microscopy (FE-SEM), UV Visible Diffuse reflectance spectroscope (DRS) and X ray photo electron spectroscopy
(XPS). The optical band gap measurements together with the VB edge measurements are used to obtain the Fermi level
position in the doped and undoped samples. The study gives significant data to analyse the use of hematite nanostructures
doped anionically with sulfur in photocatalytic and gas sensing applications.

Keywords: Nanostructures, electrochemical, anodization, hematite, doping, valence band edge

INTRODUCTION

Hematite is one of the most stable polymorph of iron oxide which is commonly used for applications in
photocatalysis [1-3], gas sensing [4-6], electrochemical storage [7, 8] and bio medical applications [9]. To improve
the efficiency of the above mentioned devices, it is imperative to enhance the adsorption sites, surface to volume
ratio, visible photon absorption and electron-hole separation. In this perspective, nanostructured materials of highly
oriented architectures such as nanotubes, nanowires and nanoporous films of iron oxide doped with metals or non-
metals are being investigated. Both cationic and anionic doping can be performed on the materials [10-13]. There
are quite a few studies on cationic doping performed on hematite nanostructures [14—16]. But the effect of anionic
doping on the material characteristics of hematite nanostructures are few [17]. Sulfur is an element which can be
anionically or cationically doped in iron oxide, since it can take S* valence state when substituted in the place of the
anion oxygen or S** if substituted for the cation Fe. Since the effect of cationic substitution of S in Fe,O5 are widely
studied, here we have attempted anionic substitution by anodization technique for doping, keeping the iron oxide
nanoporous films as anode.

EXPERIMENTAL

Initially iron foils are cleaned using silicon carbide papers, ultrasonicated for 10 minutes in acetone and dried.
Iron oxide nanoporous thin films are prepared by the electrochemical method of anodization by keeping iron foil as
anode and titanium foil as cathode in an electrolyte containing 0.7 wt% NH4F, 2 vol % deionized water in ethylene
glycol solution. An external potential of 40 V is applied for a duration of 15 minutes. In the second step anodization,
to ensure anionic doping, iron oxide nanoporous films are kept as the working electrode and Ti foil as the counter
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Abstract.In the present study, undoped strontium aluminate (Sr;Al,Og) nanoparticles were prepared using sol-gel
method. The aim of the work is to investigate the role of strontium aluminate as a phosphor host material. Structural and
linear optical properties of undoped strontium aluminate were investigated using X- ray diffraction, diffuse reflectance
and photoluminescence measurements. The XRD pattern revealed that the sample is a single phase cubic structure with
crystallite size 27nm. It is found that the nanocrystalline Sr;Al,O4 possesses some luminescence property on exciting
with 280nm in blue region.

INTRODUCTION

Phosphors are materials which exhibit luminescence that lasts for few seconds to some hours after the excitation
is removed. Phosphor host material shows considerable size dependent physical, chemical and optical properties.
Owing to advanced scientific applications, the field of persistent luminescent nanophosphors is gaining wide interest
since its discovery [1, 2]. Researchers have identified a wide range of nanophosphors that can have potential
application in solid-state devices and display devices. Matsuzawa et.al in 1996 developed a new phosphor by
incorporating an auxiliary activator Dy’" along with a rare earth activator Eu*" into the host SrAl,0, and obtained
long phosphorescent compound SrALO,:Eu®’, Dy*" which showed bright green emission for many hours [3]. Rare
earth doped and co-doped aluminate is considered to be prominent phosphor because of its features such as chemical
stability, high quantum efficiency and long- lasting phosphorescence [4]. The host compounds exist in different
configurations like SrAl,O,, Sr;AlLOg, SrAl;;Oq9, and SrAl;O;. Among these configurations, doped tri strontium
aluminate Sr3Al,Oq4 is widely studied host composition [5-8]. It’s hard to find information about undoped host
compound Sr;Al,Og, in the literature as most of the research addresses the luminescence properties, possible
luminescence mechanism and application of doped Sr;Al,O¢. Deeper knowledge on host will help in recognizing the
defects that contribute in the phosphorescence of the activated material [9]. There are several articles that report no
detectable luminescence from the undoped material [10].The core goal of this work is preparation of nanosized
Sr;AL,Og by sol gel method. The structural and linear optical properties are conferred.

EXPERIMENTAL

Nanostructured Sr;Al,O4 was prepared using sol gel method without adding any stabilising agent. Strontium and
aluminum nitrates were used as precursors. All the chemicals used were of analytical grade and were used without
further purification. Sr(NO;), (Merck 99.995%) and AI(NOj3);.9H,0 (Sigma-Aldrich 99.997%) were taken in the
stochiometric ratio 1:2 and dissolved in 100 ml distilled water. The solution was kept for stirring for 1 hour.
Completely dissolved homogenous transparent solution was kept on hot plate with stirring for 2 hours till the
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Numerical Study on the Broadband Light Absorption
Enhancement in Thin-film Plasmonic Solar Cell with Silver
Nanoparticle Array
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Abstract. With the goal of reducing manufacturing costs and material inputs and increasing solar cell efficiencies,
research into solar cells is increasingly focusing on new cell design concepts including thin film, organic, and textured
surface solar cells. In this numerical study, the absorption enhancement of silicon on addition of silver nanoparticles over
the silicon layer of a silicon solar cell is systematically investigated via Finite Difference Time Domain method. The
effects of nanoparticle size and period on the absorption enhancement is thoroughly analysed. The results demonstrate
that the light absorption is significantly improved because of the localized surface plasmon resonance of the silver
nanoparticles.

INTRODUCTION

Photovoltaic cells or solar cells can be a source of unlimited energy by effective conversion of sunlight into clean
electrical power with the potential to replace fossil fuel. First generation solar cells that are currently dominating the
solar cell market are typically made from crystalline semiconductor wafers with thickness of 200-300 pm. Silicon
has been the preferred material of choice for solar cells owing to its low cost, abundance on earth, non-toxicity, and
advanced technology for processing. In order for large scale implementation, the production cost still needs to be
significantly reduced and efficiency substantially increased. Thick silicon wafers demand about 40 per cent of cost
of a solar module. Thin film Si solar cells are a good choice towards reducing cost because of low cost of materials
and processing [1,2]. In thin film solar cell technology, silicon thin film of thickness in the range 1-2 pum is
deposited on cheap substrates such as glass, plastic or stainless steel. However, these thin film solar cells have
ineffective absorbance near bandgap. Research aimed at increasing the efficiency of thin film solar cells are still
ongoing [3-5]. In this perspective, the absorption enhancement of silicon on addition of silver nanoparticles over the
silicon layer of a silicon solar cell is systematically investigated numerically via Finite Difference Time Domain
method. The enhancement factor with each type of nanoparticles is calculated to study the improvement in silicon
absorption of the solar cell on the addition of silver nanoparticles.

MATERIALS AND METHODS

Schematic of configuration used for the simulation study is shown in figure 1. Silver nanospheres are deposited
periodically on the silicon substrate. Silver is considered in this study especially because of its lower light absorption
as well as due to its localized surface plasmon properties. As the plasmon resonance in silver arises at much shorter
wavelengths than it does in gold, silver exhibits enhancement over a broader range of solar spectrum than gold and
as such is a better choice for the optical design. Silicon is selected as the absorbing layer because of the wide range
of application of monocrystalline silicon solar cells have. The optical parameters of silicon and Ag are from Palik et.
al. [6]. The simulations were performed using a commercial FDTD software package, Lumerical FDTD (version
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PREFACE

Touching the Unknown- Essays on People and Society is
ananthology of original articles of archival value covering research
and development topics, varying from literature 1o business
management. It includes eight research papers writien by
academicians hailing from different states in India, such as Jammu
& Kashmir, Andhra Pradesh, Rajasthan, Uttar Pradesh, Haryana
and Kerala.

Articles included in this book shed light on contemporary
research questions in literature and business fields. The first paper
of this issue studies the business opportunities in the tourism sector
of Jammu & Kashmir. The study assessed the attitude of residents
towards tourism development. Its findings show that there exists
a positive correlation between the variables. The second article
discusses Feminist and Political Awakening of Indian Muslim
Women. The article concludes that any attempt at contextualizing
the Shaheen Bagh protest in the history of Indian Muslim women
would unmask the revolutionary roads of Islamic feminism.

The third paper adresses the element of islamic feminism
in two different well known literary works by studiying in depth
the Khaled Hosseini’s 4 Thousand Splendid Suns and Bapsi
Sidhwa’s The Pakistani Bride. This article has a wild purview
4s it tries to examine the status of women especially in Islamic
countries and the subjugation they face in the name of religion and
culture.

The fourth paper tries to trace the historical roots of
plantations in the Idukki district of Kerala. Author attempts io debunk
the the early genesis and development which occurred in the
plantations in the area and thus gives the readers an understanding
to the social economic and even political realms of idukki district
that possess a peculiar socio- economic narrative in kerala society.
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Cochin State Prajamandalam: An Inventive
Socio-Political Experiment in Gandhian Lines
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Abstract

The paper iries (o analyze the role of Cochin State
Prajamandalam as a social and political organization of Cochin
State Anti-colonial movements in all the three different erst-while
states of Malabar, Travancore and Cochin were not identical but
differed from each other. Cochin followed a path of Constitutional
agitation and peaceful protests. Cochin State Prajamandalam, unlike
other political parties of the region, initiated several social
emancipation programs and following the Gandhian ideology took
{0 non-violent methods of protests. Prajamandalam adhered to the

concept of inclusive politics and stood for an egalitarian society.

Keywords: Anti colonial movement, Prajamandalam, political
consciousness, responsible government, democratization, electoral
politics, Gandhian ideology, non-violence

The state of Kerala was divided into three distinct political
units during the pre-independence era as erstwhile Malabar
Travancore and Cochin. Malabar was a British province under
Madras Presidency which faced direct confrontation with the
British colonial Government. Travancore and Cochin both were

princely states under native rulers but faced indirect intervention
from the part of the alien rulers. In Malabar the anti-colonial
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movement was led by K.P. Kesava Menon, Muhammed Abdu
Rahiman and other personalities'. They had active participation i
the Non-Cooperation — Khilafat Movement, Civil Disobediencs
movement and later Quit India Movement. In Travancore the
struggle was led by T.M. Varghese, Pattom A Thanu Piliai. and
others which took an aggressive nature at times®. Ezhava
Memorial, Malayali Memorial and Nivarthana Agitation were
important episodes of the Travancore Freedom Movement. Cechin
under the leadership of EkkandaWarrier, Panampilly Govinda
Menon, E.M.S. Nampoothiripad, V. R. Krishnan Ezhuthachan,
Joseph Mundasseri and others went through an entirely different
path of struggle.

Paliyathachan was most imperative among the early
leaders of Cochin who fought against the British rule.
Paliyathachans were the hereditary Prime Ministers of Cochin
Raja since 1632 A.D.*Paliyathachan fought against the British
intervention in the domestic affairs of the State and opposed their
attempt to transform the ruler into a mere puppet at their hands.
One of the earliest notable and organized movement in Cochin in
19™ century was against the corrupt administration of Dewan
Fdamana Sankara Menon*Such movements and initiatives inspired
the growing generation to fight against social injustices w ithout
hesitation. '

The educated youth of the state propagated ideas
freedom, democracy and rational thinking among theis
members. As aresult of the continuous effort put forward by the
the State of Cochin moved on to a new era of freedom mov
and social reform. This dignified but sweeping transformat
the society was visible in the political life of the state. Augmentec
political consciousness, inquisitiveness to discern th
advances ensuing in the state and readiness to p
in the administrative procedure were the charac
of this change.

Political consciousness became mare obvious in the native
state of Cochin by 20" century®.Educated and enlightened
youngsters possessed a liberal and rational v ision of their state as
well as their society. Early congress activists played a vivacious
role in the formation of this political consciousness®. Associations
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Properties of nanoceria particles: Comparison among
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Abstract. Cerium oxide (CeO,) nanoparticles were synthesized by two different synthetic routes. Simple co-precipitation method
was employed using ceric ammonium nitrate and NaOH as precursor. The first set of samples were treated at 600°C and second
set of sample was prepared by microwave assisted heating instead of calcination. The effect of different stabilizing agents was
studied using ethylene glycol, propylene glycol and diethylene glycol. The obtained samples were characterized by means of X-
Ray Diffraction (XRD), High Resolution Transmission Electron Microscopy (HR-TEM), thermal analysis (TG), Langmuir
surface area, pore volume and optical studies. A broad particle size distribution (16nm-24nm) was observed for CeO, prepared
by calcination method. Smaller particles (1.89 nm- 3.77nm) with narrow particle size distribution were obtainedfor microwave
irradiated nano ceria. The morphology characteristics were analysed using HR-TEM and homogeneous, crystalline, spherical
nano structures were visible. The SAED pattern revealed the highly crystalline nature of the sample. XRD data was in good
agreement with TEM results. The XRD data was indexed with JCPDS File No. (34-0394). From the adsorption —desorption
isotherms, the surface area was in the range of 10-20 m%gand pore volume was around 0.001-0.0025 cm’/g. A strong blue
emission was obtained for optical measurements. Thermal studies (TG) showed the stability in various temperature ranges. The
properties of the microwave assisted nano ceria make them an advanced material suitable for use in various fields like catalysis,
high tech ceramic applications etc.

INTRODUCTION

Nanomaterials have attracted worldwide interest owing to their unique physical and chemical properties [1]
compared to bulk materials. The unique properties have been attributed to their enhanced surface area to volume
ratio [2], quantum confinement, as well as their potential self-assembly for device applications [3]. One of the most
widely used and highly reactive rare earth metal oxide is CeO,, that has applications in catalysis, electrochemistry,
and optics. Various methods have been used to prepare fine powders of CeO,, including co-precipitation, sol-gel,
forced hydrolysis, hydrothermal, spray pyrolysis and micro wave method [4,5]. Microwave synthesis is very useful
to produce fine CeO, nanoparticles [6—8] as it offers a very fast, simple and energy efficient approach.

It is a comparatively new method to produce inorganic nano compounds as it accelerates product development
[9, 10]. Microwave heating has several advantages over conventional heating as it enhances the rates of chemical
reactions [11]. These include direct microwave interaction with molecules, the vessel wall, less waste heat, increased
control over heating rates and the possibility of selective enhancement of desired reactions [12]. Compared with
conventional methods, microwave synthesis ensures production of small particles with narrow size distribution and
high purity [13]. In the present work nanocrystalline ceria were produced by two different methods, viz; calcination
and micro wave mediated synthesis in presence of different stabilizing agents. In particular, the effect of rapid and
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Effect of Aluminium Doping in Copper
Gallium Selenide Thin Films

Anitha Abraham!, Sinitha B. Nair?, Uday Deshpande?
and Rachel Reena Philip*

Abstract: The I-lI-VI, chalcopyrite copper gallium selenide (CGS), a suitable
material for various optoelectronic applications due to its diverse properties such as
good absorption coefficient, stoichiometry-dependent conductivity and high radiation
hardness, is doped with Aluminium (Al) for effecting electrical conductivity tuning
and fundamental bandgap tailoring. Doping done with three different Al atomic
percentages 3-4 at%, 6-8 at% and 10 at% produces electrical conductivity tailoring
between 1%10' Sm? and 4x10° Sm™and optical bandgap tuning from 1.75eV to
1.93eV. A reduction in conductivity with increase in doping % is observed for Ga
deficient samples while the effect is just opposite for Ga rich. Hall measurements are
used to correlate the conductivity variations with career concentration and mobility.
Al doped CGS thin films prepared by reactive evaporation in a multi-source vacuum
coating unit under a vacuum of 10°Torr at a substrate temperature of 523 +5K are
well characterized structurally using X-ray diffraction, Raman spectroscopy and X-ray
photoelectron spectroscopy (XPS). The crystallite size varies from 7-13 nminall Fhe
samples. The morphological characterization reveals agglomerations of crysta!h_tes
to form particles of sizes ranging from 80-350nm. XPS studies confirm the bonding
of the constituent elements with Cu, ,,, Ga, o7z andSe, ,, peaks shifted to 932.1€V,
1117.8 eV and 54.2 eV respectively in Ga rich and 9323 eV, 1117.8 eV and 54.3
eV respectively Ga deficient samples. The bonding of Al in the two groups Pl’Od“fh%
a shift of 1.3eV and 1.4eV in Al, of group I samples and group IT samples, the
difference being attributed to the defect positions occupied by Al in the two groups.
High temperature electrical conductivity studies reveal shallow and deep defects in
both groups, but the heavily doped group Il samples are degenerate.

Keywords: Thin Films, Reactive Evaporation, Al Doping, Electrical condudtivity

_&Ijming, Bandgap Tailoring, Bonding States 5

1. Introduction

. ; ing to
The I11-V1 chalcopyrite compounds are attracting wide researf:h intefrfez;e?:;?r?gle
their various properties like the energy-gap suitable to make. high er r:n ¢ small-
and multi-junction solar cells, their capacity to work well in the fo
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