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a b s t r a c t

Recently, CaS nanoparticles have attracted great interest because of their use in various biomedical appli-

cations. The nanoparticles should be biocompatible for its application in the biomedical field. We synthe-

sized highly luminescent CaS nanoparticles capped with Triethanolamine (TEOA) using wet chemical

coprecipitation method and its structural and optical characterization were done. The cytotoxicity anal-

ysis was carried out in human fibroblast cell lines using MTT assay, and cell imaging was done using an

inverted phase contrast tissue culture microscope. The percentage viability of the samples was compared

with control and the IC50 value of the nanoparticles was calculated.

� 2018 Elsevier B.V. All rights reserved.

1. Introduction

Nanomedicine is an emerging branch of medicine which deals

with the application of nanoparticles in the development of new

diagnostic methods and treatment. Luminescent nanomaterials

are good candidates for biolabeling, cell imaging and targeted drug

delivery [1,2]. Recently, many researchers have reported the use of

CaS nanoparticles for various biomedical applications [3–7]. Riv-

iera et al. [3] investigated the role of CaS nanoparticles on the repli-

cation rate and survival of humanmammary adenocarcinoma cells.

Silica modified Fe doped CaS nanoparticles have been evaluated for

their use for cancer hyperthermia treatment [6,7].

Cellular metabolism is the focus of many cell viability assays.

Assays of live versus dead cells in a sample provide estimates of

the cell response to an insult and are used as cytotoxicity assess-

ment criterion. These assays involve differential inclusion, exclu-

sion, or conversion of an added dye or enzymatic conversion of a

dye precursor in living versus dead cells that can then be distin-

guished and quantified colorimetrically. We synthesized highly

luminescent CaS nanoparticles capped with Triethanolamine

(TEOA) using a simple wet chemical method and analyzed the

in vitro cytotoxicity of the nanoparticles on human L929 fibroblasts

cells. The particle size and morphology were determined using

scanning electron microscopy (SEM) and field emission scanning

electronmicroscopy (FESEM). TEOA is used for surfacemodification

of the nanoparticles which protects them from oxidation, improves

its stability and increases its photoluminescence intensity [8]. We

have taken themicroscopic images of the cells after incubationwith

TEOA capped nanoparticles for checking the cell viability and the

cytotoxicity analysis of the CaS nanoparticles was carried out in

human fibroblast cell lines using the MTT assay.

2. Experimental

CaS nanoparticles capped with TEOA were synthesized using a

simple and cost-effective wet chemical method at low tempera-

ture. The chemicals used were calcium chloride [CaCl2�2H2O, 97%

Merck], sodium sulfide [Na2S�H2O, Merck] and TEOA. The detailed

description of the synthesis procedure has been explained in our

previous work [8].

The particle size and morphology of the CaS nanoparticles were

determined using a JEOL Model JSM-6390LV SEM and a Carl Zeiss

FESEM. A Flouromax4C spectrofluorometer having a 150 W ozone

free Xenon lamp as an excitation source was used to record the

Photoluminescence (PL) emission spectrum of the samples. The

absorbance values of the control and cells treated with nanoparti-

cles were measured using an ERBA, Germany microplate reader

and microscopic observations were recorded using a phase con-

trast microscope (Olympus CKX41 with Optika Pro5 CCD camera).

L929 (Fibroblast) cells were procured from National Centre for

Cell Sciences (NCCS), Pune, India and grown in Dulbecco’s modified
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ABSTRACT: Cissus latifolia Lam. (Vitaceae) is a woody climber with leaf-

opposed tendrils. It is a medicinal plant used in the traditional system of medicine 

for the treatment of various ailments. The present study focused on the identification 

and qualitative determination of phytoconstituent types and establishment of the 

HPTLC fingerprint profile of the hot and cold extracts of C. latifolia. Preliminary 

phytochemical screening was done to identify the class of compounds present. 

HPTLC analyses of eight different extracts were carried out with the most suitable 

mobile phase system using the Camag HPTLC instrument consisting of Linomat- V 

automated spotter having a 100 μl syringe connected to a nitrogen cylinder, twin-

trough developing chamber, scanner-III and viewing cabinet with dual wavelength 

UV lamps (Camag, Muttenz, Switzerland). Qualitative phytochemical screening 

revealed the presence of flavonoids, coumarins, tannins, alkaloids, steroids, 

terpenoids, saponins, quinines, anthraquinones and phenol in the stem of C. latifolia. 

The HPTLC profiling of eight different extracts showed the presence of alkaloids, 

flavonoids, phenols, saponins, and tannins with different Rf values. The results of 

preliminary phytochemical screening and HPTLC fingerprint obtained from this 

study can be used as a reference for the standardization and quality control of Cissus 

latifolia stem. 

INTRODUCTION: According to Angiosperm 

Phylogeny Group IV classification, the family 

Vitaceae consists of two subfamilies Vitoideae 

(Eaton) and Leeoideae (Burmeister) 
1
 and Cissus is 

the largest genus in the family with about 350 

species 
2
. Cissus L. is seen widely distributed in the 

tropical regions such as Africa (ca.135 species), 

Southern Asia (ca. 85 species), Australia (ca.12 

species) and the Americas (77 species) 
3
. C. 

latifolia is a woody climber with leaf-opposed 

tendrils, which may be modified to form an 

inflorescence. 
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Cissus is a therapeutically important plant as many 

of its species are reported to have medicinal 

properties and is used in traditional medicine for 

treating various diseases. C. latifolia Lam. and C. 

quadrangularis L. is used in the treatment of weak 

bones, bone fractures, cancer, scurvy, peptic ulcer 

disease, hemorrhoids, malaria, pain and asthma 
4
.  

The diverse medicinal properties of the genus 

Cissus such as antidiabetic, anti-inflammatory, 

anti-snake venom, anti-cholesterol, anti-viral, anti-

cell proliferative, anti-dysenteric and anti-microbial 

were reviewed 
5
. C. aralioides is used in Cameroon 

traditional medicine as a toxicological and anti-

microbial agent against microbes infecting 

urogenital and gastrointestinal tracts 
6
. A recent 

review revealed the anabolic, androgenic, 

antioxidant and bone healing activity of C. 

quadrangularis 
7
.  
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Abstract

A lossy dielectric with an appropriate magnetic property is one of the requirements of a stealth

material. The thickness of the absorber and the corresponding bandwidth of absorption are also

other deciding factors that determine the choice of the material as microwave absorbers. A stable

emulsion, which is lossy as well as magnetic, is promising, since it can be coated on surfaces

with required thickness in the desired band. A magnetic nanofluidic emulsion serves the purpose.

A microwave absorbing emulsion based on natural rubber latex with core–shell magnetic

nanoparticles, based on superparamagnetic iron oxide nanoparticles (SPIONs), was developed.

The effect of additives like carbon black on the bandwidth of absorption was also studied as a

function of weight percentage of carbon black. The complex dielectric permittivity and magnetic

permeability were evaluated using a vector network analyser in the S and X bands. Furthermore,

these results were modelled using surface impedance equations. These investigations revealed

that the incorporation of carbon black enhances the bandwidth of absorption and an emulsion

with the required dielectric permittivity and magnetic permeability can be tailored for stealth

applications.

Supplementary material for this article is available online

Keywords: ferrofluid, carbon black, microwave absorbing paint, core-shell nanoparticles, natural

rubber latex

(Some figures may appear in colour only in the online journal)

1. Introduction

Low observable technology (stealth) is the backbone of all

modern military tactics [1–3]. In stealth, electromagnetic

wave absorbers (EMAs) mostly used in the external or

interior reflective surfaces of battledress, aircraft, ships,

submarines, missiles and satellites to make them ‘ideally

invisible’ by reducing radar cross section. EMA in the form of

surface coating or paint is superior to any other forms as it is

easier to coat on any surface with a minimum thickness both

for surface protection as well as for absorption. Though

metamaterials are trying to enter into the foray, conventional

EMAs are still in the forefront of this technology. The realm

of EMA assumes significance mainly because of three
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Abstract: In this study, Terminal epoxy functional poly dimethyl siloxane (TEF PDMS) and Pendant epoxy functional PDMS 

(PEF PDMS) were prepared by hydrosilylation.  Hydrosilanes react with compound containing carbon-carbon multiple bonds 

when catalyzed by transition metal complexes. This is referred to as hydrosilylation Epoxidised siloxane is used to blend with 

Diglycidyl ether of bisphenol A(DGEBA). These blends were   subjected to ageing studies and the results compared with those of 

the neat resin. The post-cured samples of the neat DGEBA, DGEBA/TEF PDMS blend (5 wt %) and DGEBA/PEF PDMS 15 

wt%) were aged in a temperature controlled air oven kept at 100 
0
C for 24, 48, 72, 96 and 120 hours successively. The aged 

samples were tested for tensile properties, impact strength and water absorption  

Keywords: DGEBA, Siloxane, Blending, Ageing, Hydrosilylation 

I. INTRODUCTION 

Epoxy resins constitute a class of thermosets containing more than one epoxide groups per molecule which are very reactive to 

many substrates [1]. The first and still the most important, commercial epoxide resins are reaction products of bis-phenol A and 

epichlorohydrin [2]. Epoxy resin has excellent mechanical, electrical and adhesion properties and is widely used as a high 

performance thermosetting material in many industrial and engineering fields [3]-[5]. Epoxy resins based on bisphenol A and 

epichlorohydrin (DGEBA) exhibit brittleness and low elongation after cure. This leads to low resistance to crack initiation and 

propagation. The usefulness of epoxy resins in many engineering applications is often limited by these disadvantages [6],[7]. Epoxy 

resins are generally exposed to harsh environment and this leads to aging of epoxy resin [8],[9]. Epoxy resin can be modified by 

several Methods. Among the different elastomeric materials used for toughening of epoxy resin, it is found that hydroxyl terminated 

polydimethylsiloxane(PDMS) is the most suitable because of attractive properties  like flexibility due to-Si-O-Si- linkage, high 

thermal and thermo oxidative stability, high moisture resistance, good dielectric properties and excellent UV and chemical 

resistance [10,11].  

Incorporation of PDMS into the epoxy matrix is generally difficult because of the poor compatibility. [12]. So for the incorporation 

of polysiloxane in epoxy matrix we need to functionalise them. One of the major processes used to functionalize polysiloxanes is 

hydrosilylation of polyhydridosiloxanes [13].  

Hydrosilanes react with compound containing carbon-carbon multiple bonds when catalyzed by transition metal complexes. This is 

referred to as hydrosilylation [14]- [18]. In this study Terminal epoxy functional PDMS was synthesised from terminal hydride 

functional PDMS and Pendant epoxy functional PDMS was synthesised from Pendant silyl hydride functional PDMS. These 

siloxanes used to modify DGEBA and post cured samples were aged in temperature controlled oven. After Thermal ageing their 

mechanical and water absorption properties were studied.  

II. EXPERIMENTAL 

A. Materials 

Epoxy resin GY 250(WPE 190) and triethylene tetramine hardener (TETA) HY951 were procured from Petro Araldite Pvt. Ltd. 

Chennai. PSHF PDMS [Poly (dimethylsiloxane-co-methylhydrosiloxane), trimethylsilyl terminated containing 4% 

methylhydrosiloxane (MW 5364)], TSHF PDMS [Poly(dimethyl siloxane) hydride terminated] (MW 3363, Mn 580)], platinum (0)-

1, 3 -divinyl-1, 1, 3, 3-tetramethyl disiloxane complex catalyst and allyl glycidyl ether (99% assay) were supplied by Aldrich. 

Methanol was supplied by Modern scientific solution.   
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ABSTRACT  

In this study, novolacs were prepared from para cresol and ortho cresol.  The Cresol-

formaldehyde ratio in the novolacs was maintained at 1:0.8 for maximum property enhancement. 

Novolac resins are epoxidised through the phenolic hydroxyl groups by treatment with 

epichlorohydrin. Due to the presence of epoxide groups in epoxidised novolacs it is compactable 

with the DGEBA (diglycidyl ether of bis-phenol A) resin. Epoxidised novolac synthesised from p-

cresol (p-ECN) and Epoxidised novolac synthesised from o-cresol(o-ECN) were used to blend with 

DGEBA. These Blends were   subjected to ageing studies and the results compared with those of the 

neat resin. The post-cured samples of the neat DGEBA, DGEBA/p-ECN blend (15 wt %) and 

DGEBA/o-ECN blend (15 wt%) were aged in a temperature controlled air oven kept at 100 0C for 

24, 48, 72, 96 and 120 hours successively. The aged samples were tested for tensile properties, 

impact strength and water absorption  

KEYWORDS: DGEBA; Resin; Novolac , Ageing  
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ABSTRACT: Diglycidyl ether of Bisphenol A (DGEBA) resin exhibit brittleness and low elongation after cure 

need modification. DGEBA resin can be modified by several methods. Epoxidised novolac can be used a good 

modifier for epoxy resin to improve the mechanical strength and water absorption. Epoxidised cardanol can 

be used as a low cost modifier since it is an agro-by product from cashew nut shell liquid. In the present study 

DGEBA resin is modified by two component system. The two component system is prepared by mixing 

epoxidied novolac from p-cresol and epoxidised cardanol in different ratio. The mixture in different 

proportions was blended with DGEBA and the cured resins were tested for optimum properties. 

        
Key Words: DGEBA, Resin, Novolac, Cardanol, blending 

 
I.    Introduction 

The epoxide resins also widely known as epoxy resins and, occasionally, as ethoxyline resins are 
characterised by the possession of more than one 1,2- epoxy group per  molecule..The first, and still the 
most important, commercial epoxide resins are reaction products of bis-phenol A and epichlorhydrin 

(Brydson , 1999). DGEBA resins are widely used as a high performance thermosetting material in many 
industrial and engineering fields (Lee and Neville, 1967;Lubin,1982;  Jenish et al  2015). Un-modified epoxy 

resins based on bisphenol A-epichlorohydrin exhibit brittleness and low elongation after cure limited 
the application of these resins in many engineering fields (de Nograra et al, 1996; Srinivasan, et al 1998) . 

So we have to modify the DGEBA resin. Cardanol, an agro-by product, has the advantages of low cost and 
renewable supply [Lubi et al 2000;Mary et al 2006]. Cardanol on reaction with epichlorohydrin under alkaline 
conditions to synthesise epoxidised cardanol (Unnikrishnan et al 2008, Natrajan et al 2013) . Novolacs can be 

prepared from Cresol , and formaldehyde (Sandler SR and Karo W, 1992). EPNs can be prepared by 
glycidylation of novolacs using epichlorohydrin (Unnikrishnan et al 2005, Cherian  et al 2006). .In this 

present study the two component system is prepared by mixing two different modifiers in different proportions. 
The mixtures in different proportions were blended with DGEBA and the cured resins were tested for Tensile 

properties, impact strength, Thermal resistance and water absorption.  
 

II.    Experimental 

2.1 Materials 
Epoxy resin GY 250(WPE 188) and amine hardener HY951 were procured from Petro Araldite Pvt. Ltd. 

Chennai. p-cresol, (MW=108.14, BP=2020C, 98% assay), formaldehyde (37-41% w/v, d20=1.08), sodium 

hydroxide (M.W= 40, 97% assay) and oxalic acid (M.W=126.07, 99.8% assay) were supplied by Merk, India. 
Cardanol was recovered from cashew nut shell liquid by distillation. 

2.2 Epoxidised  phenolic novolacs (EPNs) 
The novolacs were prepared by reacting cresol with formaldehyde in the molar ratio 1:0.8 in 

presence of oxalic acid catalyst in a 3-necked flask fitted with a mechanical stirrer, water condenser and 

thermometer (Brydson,1999) 1 mole of the novolac resin (1:0.8) was dissolved in 6 moles of epichlorohydrin and 
the mixture heated in a boiling water bath. The reaction mixture was stirred continuously for 16 hours while 3 

moles of sodium hydroxide in the form of 30 % aqueous solution was added drop wise. The rate of addition was 
maintained such that the reaction mixture remains at a pH insufficient to colour phenolphthalein (Unnikrishnan 

et al 2005). It is denoted as p-ECN. 
2.3 Synthesis of the monoglycidyl ether of cardanol (Natrajan et al. 2013) 

Cardanol was reacted with ECH under alkaline conditions to give the monoglycidyl ether. In a 

typical experiment, 10 g of cardanol was heated to 95 0C in a 500-ml round bottomed flask fitted with a 
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Abstract 

 Diglycidyl ether of bisphenol A (DGEBA) resin 

can be modified by epoxidised novolac resins. The 

novolacs were prepared by reacting phenol with 

formaldehyde in the molar ratio 1:0.8 in presence of 

oxalic acid catalyst. Novolac from phenol naphthol 

mixture  synthesised and epoxidised using 

epichlorohydrin. Blends were prepared by mixing the 

epoxy resin with varying amounts of epoxidised 

phenol naphthol mixture and cured. The mechanical 

and thermal properties of the cured blends were 

determined and compared with those of the neat 

resin. In the presence of the epoxy hardener, the 

epoxy groups in both the matrix resin and naphthol 

resin are opened up resulting in chain extension and 

cross-linking. Napthol EPN shows improvement in 

water resistance and thermal properties without 

deteriorating the mechanical properties. 

 

Keywords:  Resin, Epoxy, Blending, Novolac,  

1. Introduction 

Epoxy resins constitute a class of thermosets 

containing more than one epoxide groups per molecule 

which are very reactive to many substrates (Collyer 

AA, 1994). DGEBA resin is prepared by reacting 

bisphenol A with epichlorohydrin (ECH) in the 

presence of caustic soda (Castan U.S. Patent,1948).  

DGEBA resins are widely used as a high performance 

thermosetting material in many industrial and 

engineering fields
 
(Lee H., Neville K, 1967;Lubin 

G,1982, Jenish.P et al  2015) Un-modified epoxy 

resins based on bisphenol A-epichlorohydrin 

exhibit brittleness and low elongation after cure 

limited the application of these resins in many 

engineering fields (de Nograra FF et al 1996; 

Srinivasan, SA et al 1998) . So we have to modify 

the DGEBA resin. Novolacs can be prepared from 

phenol , and formaldehyde (Sandler SR and Karo W, 

1992). The novolacs were prepared by reacting 

phenol with formaldehyde in the molar ratio 1:0.8 in 

presence of oxalic acid catalyst. EPNs can be 

prepared by glycidylation of novolacs using 

epichlorohydrin (Cherian AB et al 2006).   

In this study novolac resin was prepared from 

phenol (95 wt%) and naphthol      (5 wt%) and 

epoxidised using epichlorohyrin . The synthesis was 

repeated with phenol and naphthol in varying molar 

compositions such as 90/10 and 20/80. These were 

designated by 5% naphthol EPN, 10% naphthol EPN 

and 20% naphthol EPN . These synthesized resins 

were used to modify the diglycidyl ether of 

bisphenol A resin and there mechanical and thermal 

properties were studied. 

2. Experimental  

2.1 Materials 

Commercial grade epoxy resin GY 250, and 

the room temperature amine hardener HY 951 

(polyamine) were supplied by Petro Araldite          Pvt. 

Ltd. in Chennai. Phenol, Naphthol ,formaldehyde, 

epichlorohydrin, bezene, NaOH, oxalic acid, sodium 

sulphate were supplied by Merck India Ltd. 

2.2  Curing of neat resin  

 Epoxy resin was mixed with 10wt% 

hardener and stirred well to make the mixture 

homogeneous. The resin was degassed in vacuum, 

poured into Teflon moulds and allowed to cure for 
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ABSTRACT: Diglycidyl ether of Bisphenol A (DGEBA) resins are generally exposed to harsh environment 
and this leads to aging of resin. In this study, novolacs were prepared from para cresol. The Cresol-
formaldehyde ratio in the novolacs was maintained at 1:0.8 for maximum property enhancement. 
Epoxidised cardanol can be used as a low cost modifier since it is an agro-by product from cashew nut shell 
liquid. The two component system is prepared by mixing epoxidied novolac from p-cresol and epoxidised 
cardanol. The mixture was blended with DGEBA and the cured resins were tested for optimum properties. 
These blends were   subjected to ageing studies and the results compared with those of the neat resin. The 
post-cured samples of the neat DGEBA, DGEBA/p-ECN blend (15 wt %) and DGEBA/EC blend (10 wt%)  
DGEBA and two component DGEBA blends were aged in a temperature controlled air oven kept at 100 0C 
for 24, 48, 72, 96 and 120 hours successively. The aged samples were tested for tensile properties, impact 
strength and water absorption  
 
Key Words: DGEBA, Ageing, Resin, Novolac, Cardanol, 

 

I. Introduction 
Epoxy resins constitute a class of thermosets containing more than one epoxide groups per molecule 

which are very reactive to many substrates (Collyer AA, 1994). The first, and still the most important, commercial 

epoxide resins are reaction products of bis-phenol A and epichlorhydrin (Brydson , 1999). DGEBA resins are 
widely used as a high performance thermosetting material in many industrial and engineering fields (Lee and 

Neville, 1967;Lubin,1982;  Jenish et al  2015). Epoxy resins are generally exposed to harsh environment and this 
leads to aging of epoxy resin (delor et al 2006, Ravari et al 2012) . Cardanol has the advantages of low cost and 

renewable supply, since it is an agro-by product [Lubi et al 2000;Mary et al 2006]. Cardanol on reaction with 
epichlorohydrin under alkaline conditions to synthesise epoxidised cardanol (Unnikrishnan et al 2008, Natrajan 
et al 2013) . Novolacs can be prepared from Cresol , and formaldehyde (Sandler SR and Karo W, 1992). EPNs can 

be prepared by glycidylation of novolacs using epichlorohydrin (Unnikrishnan et al 2005, Cherian  et al 
2006). Being low cost epoxidised cardanol (EC) can be used as a good modifier. By the addition of EC to DGEBA 

increases the water absorption and improvement in properties are marginal. Additon of  a mixture of EC and p-
ECN to DGEBA resin not only reduces water absorption it also improves the mechanical properties without much 
deterioration in thermal properties(Jenish et al 2019).  In this study the mixture was blended with DGEBA and 

the cured resins were tested for optimum properties. These blends were   subjected to ageing studies and the 
results compared with those of the neat resin. The post-cured samples of the neat DGEBA, DGEBA/p-ECN blend 

(15 wt %) and DGEBA/EC blend (10 wt%)  DGEBA two component blends were aged in a temperature controlled 
air oven kept at 100 0C for 24, 48, 72, 96 and 120 hours successively. The aged samples were tested for tensile 

properties, impact strength and water absorption  
 

II Experimental 
2.1 Materials 

Epoxy resin GY 250(WPE 188) and amine hardener HY951 were procured from Petro Araldite Pvt. Ltd. 

Chennai. p-cresol, (MW=108.14, BP=2020C, 98% assay), formaldehyde (37-41% w/v, d20=1.08), sodium 
hydroxide (M.W= 40, 97% assay) and oxalic acid (M.W=126.07, 99.8% assay) were supplied by Merk, India. 

Cardanol was recovered from cashew nut shell liquid by distillation. 
2.2 Blending of DGEBA with Epoxidised  phenolic novolacs from p-cresol (p-ECN)  

The novolacs were prepared by reacting cresol with formaldehyde in the molar ratio 1:0.8 in presence of 
oxalic acid catalyst in a 3-necked flask fitted with a mechanical stirrer, water condenser and thermometer 
(Brydson,1999) 1 mole of the novolac resin (1:0.8) was dissolved in 6 moles of epichlorohydrin and the 
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Aluminium doping – a cost effective and super-
fast method for low temperature crystallization of
TiO2 nanotubes

Sinitha B. Nair,a Aijo John K.,a Hilal Rahman,a Julie Ann Joseph,a

Stephen K. Remillardb and Rachel Reena Philip *a

In this paper, low-temperature crystallization of well aligned TiO2 nanotubes within a record time of 20

seconds is reported. This new super-fast crystallization route with a tremendous technological impact due

to its low energy budget and reproducibility involves the doping of TiO2 nanotubes with aluminium at dif-

ferent temperatures from 2 °C to 60 °C by applying a negative voltage to amorphous nanotubes. The pro-

cess offers formation of doped anatase TiO2 nanotubes with a tuned band gap and improved conductivity.

1 Introduction

Titanium dioxide (TiO2) nanotubes (TONTs) have been mostly

investigated because of their outstanding performance in

many photoelectrochemical applications including dye-

sensitized solar cells, sensors, and supercapacitors and in

photocatalysis and water splitting due to their abundance and

non-toxicity.1–4 While TONTs with a narrow band gap and

higher charge transfer efficiency are preferred for photocata-

lytic applications, a wider band gap and good electrical con-

ductivity are suitable for their applications as electrodes in

dye sensitized solar cells.5 Hence the tuning of their optical

and electrochemical properties is of prime importance while

considering their employability in various device fabrication

processes. In addition, since amorphous TONTs are not suit-

able for the above said applications, production of crystalline

tubes and control of the nanotube-array morphology are very

much important for their application in dye-sensitized solar

cells and photocatalysis.6 It is a major challenge to success-

fully convert the amorphous structure of as-fabricated TiO2

nanotubes to crystalline, while maintaining the barrier layer

at a minimal thickness. TONTs fabricated by an electro-

chemical anodization method are amorphous in nature and

so an elevated temperature, typically greater than 450 °C, is

required to induce crystallinity.7,8 But the main drawback of

this method is that a very high thermal energy budget is

needed to attain crystallization. Also this produces a thick

barrier layer at the bottom of the nanotubes and it separates

nanotube arrays from the substrate resulting in the slowdown

of electrons which causes poor performance of devices.9,10

Moreover, a high temperature annealing process is not

favourable for the formation of nanotube arrays over tempera-

ture sensitive polymeric substrates.11 Crystallization by hydro-

thermal treatment is not convenient as it results in structural

damage.12 Similarly, with sol–gel processes, TiO2 nano-

particles usually exhibit a high tendency to aggregate.13

Therefore recently, researchers have investigated low-

temperature methods for crystallization of TONTs to achieve

the full benefit of the material properties.14,15

In this decade, low-temperature water-assisted treatment

to crystallize amorphous TiO2 nanotubes has evoked enor-

mous interest in the scientific community. It is reported that

amorphous as-anodized TONTs are immersed in water for 3–

4 days at room temperature or in hot water at a temperature

near 90 °C for 20 hours to attain an anatase phase.16,17 These

methods have the disadvantages of requiring very long incu-

bation time and also the nanotubular structure getting

damaged.18–20 Another method for crystallization of TONTs is

by treating them with water vapour but in the crystallization

process amorphous NTs are converted to nanorod-like struc-

tures.12 Aijo et al.21 has reported room temperature crystalli-

zation by applying square pulses where crystallization begins

to appear within the first five minutes of pulse treatment,

leading to high crystallinity of tubes within 15 minutes. A few

attempts to attain crystallization by doping TONTs with metal

ions are also reported.22,23 Although the doped TONTs ex-

hibit satisfactory properties, they usually suffer from multiple

and tedious steps that limit their usage.24–28

Here, we report successful conversion of amorphous

TONTs to an anatase phase by a facile and novel method of

doping the former with Al in an Al2ĲSO4)3 electrolyte. This

method has the multiple advantages of i) ultrafast conversion

of amorphous TONTs to an anatase phase within a record

time of 20 seconds without any structural or morphological
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An investigation on the luminescence quenching mechanism of
ZnGa2O4:Tb

3+ phosphor
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A B S T R A C T

Rod like green emitting ZnGa2O4:Tb
3+ phosphor were synthesized and the effect of Tb3+ on the structural and

optical properties of zinc gallate were analysed. Cubic spinel nature of ZnGa2O4:Tb
3+ nano crystallite was

verified from the x-ray diffraction. From the photoelectron spectroscopy analysis, chemical states of constituent
elements were identified. Photoluminescence spectra reveal the green emission quenching and there are no
reports about this mechanism from ZnGa2O4:Tb

3+ phosphor synthesized via solid state reaction route.
Quadrupole – quadrupole interaction leads to this quenching behaviour and the critical distance is 21 Å.

1. Introduction

The diversity in applications exhibited by zinc gallium oxide (zinc
gallate-ZnGa2O4) such as in field emission displays, electroluminescent
devices, photocatalyst, water splitting etc lead researchers to produce
more stable and attractive forms of this inorganic oxide [1–3]. Also,the
good optical transparency and conductivity features direct its applica-
tions in liquid crystal displays and in solar cells [4,5]. It is a cubic spinel
with Zn2+ and Ga3+ ions possessing tetrahedral and octahedral co-
ordination respectively, with a small inversion in site occupancy [6].
The wide bandgap of 4.4 eV helps this spinel oxide for better perfor-
mance in various applications. Doping with Mn2+ or Tb3+ gives rise to
green emission, whereas Cr3+ or Eu3+ doping leads to red emission
[6–9].

Among the various methods of preparation, such as thermal eva-
poration [10], pulsed laser ablation [11], sol-gel [9], hydrothermal
[12] etc, we employed the most common method for the synthesis of
long lasting phosphor material, which is the solid state reaction
method. Authors have already reported a comparative study of ZnO,
Ga2O3 and ZnGa2O4 using this method [13]. The increased number of
defects produced by the high sintering temperature leads to the after-
glow shown by gallates, which is the advantage of using this method.

Rare earth doping in oxides have much interest in recent studies
because of their enhanced optical properties emerged by the shielding
effect produced by the outer orbit electrons. Here we report the
synthesis of ZnGa2O4 doped with the lanthanide, terbium (Tb3+) ion by
solid state reaction method. Effect of Tb3+ concentration on the prop-
erties of ZnGa2O4: Tb

3+ phosphor is rarely reported. Also there are no

reports on the formation of ZnGa2O4:Tb
3+ rods as obtained in this

work. This phosphor is well known with its green emission resulting
from 5D4–

7F5 transition [7]. The f-f transitions responsible for this
emission produce narrow, sharp photoluminescence emissions. There
exists a quenching behaviour in PL spectra, due to the multipolar in-
teraction, which induce energy transfer between the Tb3+ ions.

2. Experimental

The samples were synthesized by solid state reaction method, where
the required metal oxides such as Zinc oxide [ZnO, 99%, MERCK] and
Gallium oxide [Ga2O3, 99.99%, ALDRICH] were homogenously mixed
together with terbium nitrate [Tb (NO3)3, Sigma, 99.9%] using 2-pro-
panol. After drying, the samples were annealed at a temperature of
1000 °C for 12 h. The detailed synthesis procedure is given in our pre-
vious report [13]. Samples were prepared for different doping con-
centrations of terbium. The final powder after sintering was ground
using mortar and pestle and used for characterization.

Bruker AXS D8 advance x-ray diffractometer was used for the ana-
lysis of phase and structural parameters, by x-ray diffraction (XRD)
technique. Scanning electron microscopy (SEM) was employed for
morphological study using TESCAN VEGA 3 SBH. Thermo Scientific K-
ALPHA X-ray photoelectron spectroscopy (XPS) was employed for the
analysis of elemental composition and chemical states of the synthe-
sized sample. The diffuse reflection for the bandgap determination was
recorded using Varian, Cary 5000 UV–VIS–NIR Spectrophotometer.
Horiba Flouromax-4C Spectrofluorometer was used for the determina-
tion of various defects and the emission behaviour in the synthesized
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A B S T R A C T

Chromium doped zinc gallium oxide (ZnGa2O4:Cr
3+) microrods were synthesized by simple solid state reaction

method. The transformation on crystal structure and optical properties with molar concentration of Cr3+ were

analyzed. The cubic spinel nature of ZnGa2O4:Cr
3+phosphor and their crystalline nature were confirmed from x-

ray diffractogram. The average grain size of the samples range between 24 and 29 nm, with lattice parameter

values greater than that of bulk. Lattice strain produced in the lattice on doping was estimated from the

Williamson–Hall plot. It increases on Cr3+ doping up to 3mol% and then decreases. Rod like nature of zinc

gallate was observed from the surface morphological analysis using SEM. X-ray photoelectron spectroscopy was

used for the chemical state identification of the constituent elements in the compound. The photoluminescense

spectra consists of various emission lines originated from the chromium ion in the spinel lattice. The purity of red

emissions were observed from chromaticity diagram with a concentration quenching initiated from the dipo-

le–dipole interaction, with increase in dopant concentration. Band gap of the samples were estimated using

Kubelka-Munk equation which exhibited red shift compared to bulk due to band tailing effect.

1. Introduction

Zinc gallium oxide [ZnGa2O4] is a well-known oxide semiconductor

having wide band gap, leading to the elevated optoelectronic applica-

tions. The role of this spinel oxide in the field of display devices is

widespread from earlier times. It is also a good transparent conducting

oxide having enhanced photovoltaic applications [1–3]. The improve-

ments over sulfides, makes it suitable for the enormous range of ap-

plications. This self-activated blue phosphor can be tuned to a green

and red phosphor by doping with suitable activators like Mn2+/Tb3+

and Cr3+/Eu3+ respectively [4–6]. ZnGa2O4:Cr
3+ is a good red emit-

ting phosphor, where the Ga3+ ions are replaced by Cr3+ ions as de-

picted in Fig. 1. This red oxide phosphor is now renowned by its feature

of persistent luminescence [7,8]. It is an optical phenomenon whereby,

long running emission, mainly in visible range is observed from a ma-

terial even after the termination of irradiation. The defects present in

the host materials are responsible for this phenomenon of afterglow, by

trapping the charge carriers. There are several reports on persistent

phosphors which are exploited in optoelectronic application [9–12].

However, ZnGa2O4:Cr
3+ is a much preferred material to study this

phenomenon, due to the well resolved energy levels of Cr3+ and the

simpler crystal structure [13]. Also there are reports on its better role as

biomarker in in vivo imaging techniques, the detection of cancerous

cells and drug delivery [14–16].

Various synthesis techniques like solid state reaction [17], sol gel

[18], hydrothermal method [19], pulsed laser deposition [20] etc. were

used for the synthesis of zinc gallate. Among the various synthesis

techniques solid state reaction (SSR) retain its position, by disregarding

all the drawbacks, in material synthesis. We are looking for such a

common and simple method for the preparation of our phosphor. This is

the most widely used method for the synthesis of polycrystalline bulk

phosphors by providing large range of selection of starting materials

like, oxides, carbonates, etc. SSR allows the solid reactants to react

chemically without the presence of any solvent at high temperatures

yielding a product which is stable and in more amount than a normal

reaction can. The major advantage of SSR method is, that final product

in solid form is structurally pure with the desired properties. Since SSR

is a solvent free method, there is no waste to remove at the end of the

reaction making this an environment friendly, cost less technique.

Hence the final products do not require any purification to remove

traces of solvent and impurities making the method more economic.

Thus SSR has considerable importance in the rapidly emerging field of
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a b s t r a c t

Dual acceptors, Phosphorous and Nitrogen, were simultaneously doped into zinc oxide crystallite struc-
ture for achieving stable p-type conductivity through simple spray pyrolysis technique. Doping concen-
tration was varied from 0 to 1.25 at% in steps of 0.25. The structural, morphological, optical and electronic
properties were investigated for phosphorous and nitrogen doped ZnO (NPZO) samples. Furthermore, the
optimized p-type film was used for fabricating homojunction with aluminium doped n-type layer (AZO)
which was also deposited using spray pyrolysis. The IV characteristics shows the diode behavior of the
created homojunction from which the ideality factor was calculated to be 3.16.

� 2018 Elsevier B.V. All rights reserved.

1. Introduction

The intrinsic n-type characteristics of ZnO can be further
enhanced by introducing the donor atoms like Al, B, Ga, In, etc.
in the crystal lattice [1]. However, doping ZnO to p-type has been
a major bottleneck in realizing homojunctions for application in
devices like LEDs, LDs and FET, etc. This asymmetry, often called
the unipolarity, owes to the rise in Madelung energy, which is
the electrostatic contribution to the binding energy of wurtzite
structured crystals, leading to unstable ionic charge distributions
during p-type doping [2]. Besides, the self-compensation caused
by native donor levels (Zni, VO), low solubility of dopants and deep
acceptor levels are also barriers to achieve p-type conductivity in
ZnO [3].

Through this report, we demonstrate the p-type conductivity
achieved in ZnO thin films by simultaneously incorporating P and
N and the I–V characteristics of good quality n-AZO/p-NPZO homo-
junction via spray pyrolysis technique in atmospheric conditions.
This is the first time report of n-AZO/p-NPZO homojunction
wherein both the semiconducting layers were deposited using
simple spray pyrolysis method. Our studies and results are greatly
encouraging for the realization of spray casted p–n homojunction
diodes which can substantially reduce the cost of optoelectronic
devices.

2. Materials and methods

A 0.1 M precursor solution was formulated from zinc acetate
(Zn(CH3COO)2, Merck, 98%) into which di-phosphorous pentoxide
(P2O5, Spectrochem, 98%) and ammonium acetate (CH3COONH4,
Merck, �97%), the dopant sources of phosphorous and nitrogen
respectively, were added in equal concentrations in steps of
0.25 at%. The samples were named as NPZO(0), NPZO(0.25), NPZO
(0.50), NPZO(0.75), NPZO(1.00) and NPZO(1.25).

In order to fabricate the p–n homojunction, a 400 nm thick
n-type AZO layer [4] and a 700 nm p-type NPZO layer were subse-
quently grown on ITO coated glass substrate by spray pyrolysis at
450 �C and 425 �C, respectively, using proper masks.

3. Results and discussion

Fig. 1(i) shows the X-ray diffraction patterns of the as prepared
samples which confirm the hexagonal wurtzite phase of ZnO with-
out any impurity phases (JCPDS File No: 89-0510). Besides, it
reveals a preferential growth along the lower surface free energy
direction [0 0 2], perpendicular to the substrate surface [5].

From the Scherrer equation [6], average crystallite size was
determined for all the samples. The (0 0 2) peak position was
observed to be shifting to lower angles when doped with atoms
of larger ionic radii, P(2.12 Å) and N(1.46 Å) [7]. The crystallinity
of the samples was found to improve upon increasing doping con-
centration up to 1 at% and further found to deteriorate due to the
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Wurtzite structured ZnO:Eu3þ,Naþ nanophosphors were synthesized by chemical precipitation method

at a temperature of 60 �C. The nanophosphor formation was confirmed by transmission electron mi-

croscopy (TEM). Phase and structural parameters were evaluated using x-ray diffraction (XRD) and

optical characterization was done by diffuse reflectance spectroscopy (DRS) and photoluminescence (PL).

Photoluminescence study reveals the emission from various transition levels of Eu3þ as well as from the

host material and tunable yellow to red emission was observed on varying the excitation energy. Even

though the particle size of ZnO:Naþ, Eu3þ phosphor falls in the nanoregime, no considerable increase in

bandgap was observed due to the band tailing effect.

© 2019 Published by Elsevier B.V.

1. Introduction

In the present era, investigations into the photoluminescence

properties of nanomaterials are of considerable interest, due to

both the size controllable and shape controllable responses that

they exhibit. Nanophosphors of IIeVI semiconductor materials

have immense importance due to their unique luminescence

behaviour extended from their wide band gap and confinement

effect. They always act as exclusive host material for the incoor-

poration of activators like transition metals, rare earth (RE) ions etc.

The 4f shell present in the RE ions, are shielded from the outer

shells and this results in them possessing sharp luminescence, even

at room temperature; this improves their professional use in op-

toelectronic devices as well as in biological applications. The charge

transfer behaviour between the host and luminescent centres also

induce the long life time and large Stokes shifts of these

lanthanides.

In the family of IIeVI inorganic semiconductors, zinc oxide

(ZnO) is the one, which is chemically and thermally stable, eco-

friendly and which possesses high exciton binding energy [1]. It

is an eminent oxide host material for lanthanide doping, leading to

the sharp and temperature independent luminescence that results

from the stable 4f shell transitions [2]. They are extensively used in

display and optoelectronic applications such as flat panel displays

[3], fluorescence imaging [4,5], telecommunication [6], cath-

odoluminescent devices [7], light emitting diodes [8], solar cells [9],

photodetectors [10] etc. Among the RE ions, Eu3þ is the one which

is explored for many phosphor applications mainly due to the red

emission that results from the intra 4f shell transition.

By way of a literature review, it emerges that there are reports

on the ZnO:Eu3þ nanophosphor by various synthesis techniques

like hydrothermal [2,11], microemulsion [12], vapor transport [13],

ball milling [14], etc. However there are no reports on the effective

red emission from ZnO:Eu3þ, since the size mismatch between the

host and RE ions and the difference in ionicity hinder the doping

effect and hence the energy transfer between the host and dopant

ions. Currently, there has been an emergence of various researches

that seek to overcome the above difficulty: Some of them suggest

that the introduction of trap centres can aid the energy transfer

thereby enhancing red emission from Eu3þ center [15,16]. Co-

doping is one of such promising strategy to obtain powerful opti-

cal properties by increasing the solubility of dopants and the sta-

bility of defects.

In the present work we try to improve the optical properties of

ZnO:Eu3þ, by incorporating sodium (Naþ) defect centres along with

europium. Here the effect of molar concentration (MC) of Eu3þ on

the spectral properties is analysed by keeping MC of Naþ ion a

constant.
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a b s t r a c t

This is the first time report of transparent p-SnO/n-SnO2 heterojunction diodes fabricated by spray pyrol-
ysis. Intrinsic device’s parameters such as ideality factor, parasitic series resistance and reverse saturation
current of the fabricated diodes were analyzed by the theoretical model proposed by Gracia et al. Two
diodes with SnO layer thicknesses 86 nm and 80 nmwere fabricated and observed to have ideality factors
of 2.75 and 3.56 along with parasitic series resistances of 8 KO and 5 KO respectively. The transmission
percentage of diode was increased from 70% to 88% on reducing the thickness of the SnO layer.

� 2019 Elsevier B.V. All rights reserved.

1. Introduction

p-n junction is the fundamental building block of all kinds of
electronic and optoelectronic devices such as solar cells, junction
transistors, light emitting diodes etc [1]. A p-n junction consists
of consecutively connected n and p type semiconductor layers.
The material selection of n and p type semiconductors are very
important for the interface quality of the diode. In the present
study we chose SnO as p layer of the diode because of its good elec-
trical and optical properties and SnO2 as n layer because of its wide
band gap along with low resistivity, nontoxicity etc. There are only
a few reports of SnO thin films by chemical spray pyrolysis method
[2,3]. There are reports of fabrication of p-SnO/n-SnO2 diodes by
different methods like sputtering [4], thermal evaporation [5] etc.
But this is the first time report of p-SnO/n-SnO2 diodes fabricated
using chemical spray pyrolysis method. A detailed analysis of the
diodes is also carried out.

2. Experimental

2.25 g of SnCl2�2H2O was dissolved in 50 ml distilled water to
make 0.2 M precursor solutions for SnO2 thin films. Also 1.12 and
0.902 g of SnCl2�2H2O were dissolved in 50 ml [for diode 1] and

40 ml [diode2] distilled water to make 0.1 M precursor solutions
for SnO thin films. A few drops of concentrated hydrochloric acid
were added to make the solutions transparent. Then the mixture
was magnetically stirred at 60 �C for an hour.

A p-n junction was fabricated using n-SnO2 (1 cm diameter) and
p-SnO (0.7 cm diameter) thin films on ITO coated glass substrates
by chemical spray pyrolysis method at a substrate temperature
350 �C with spray rate of 10 ml/minute and carrier gas pressure
0.2 Kg/cm2. The thickness of n- SnO2 layer was 133 nm and that
of p-SnO layer was 86 nm for diode1 whereas for diode 2, p-SnO
layer has a thickness 80 nm. In order to take I-V characteristics, a
silver electrode was used above the p-SnO layer and copper wires
were used for metallic contact formation.

The structural characterization of SnO and SnO2 thin films on
glass substrate as well as different layers of the diode were carried
out using X-ray diffraction analysis (XRD) with Rigaku D-Max
Geigerflex X-ray diffractometer with CuKa radiation source
(k = 1.5418 Å) for 2h values between 20� and 80� at room temper-
ature. The optical characterization of the diode was studied by
using Shimadzu UV–Vis spectrophotometer model-UV 2600. The
electrical characterization of both SnO2 and SnO thin films using
Hall effect measurements was done using ECOPIA HMS-5000 in
Vander Pauw configuration. The thickness of each layer of the
diode was measured using Woollam M 2000 Ellipsometer. The I–
V characteristics of diodes were done by using Keithley 2450
source measure unit.
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Abstract 

ZnO nano and micro structures have attracted tremendous attention due to its remarkable 

photoluminescence property. In this work we report the photoluminescence characteristics of water suspended ZnO 

nanoparticle in isolated form and also as composite with silica microspheres. The objective is to develop a new 

material for optoelectronic application, particularly as an active medium for a tunable laser. We have observed 

significant increase in the emission intensity of ZnO in the presence of silica. These observations indicate that the 

composite can act as a random laser. 

 

© 2019 Elsevier Ltd. All rights reserved. 
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1. Introduction 

Zinc Oxide (ZnO) is a unique and emerging optoelectronic material which has a band gap of 3.37eV and 

large exciton binding energy of 60meV. These are prospective candidates for near-UV emission which is what we 

want to explore in our research lab. We have synthesized ZnO nanoparticles using a simple low temperature 

hydrothermal method using zinc nitrate hexahydrate and hexamine [1]. Since the solvent is water, we could make 

use of low temperature for the synthesis and this method is suitable to obtain either micro or nano particles by 
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Abstract 

We report the effect of rGO on structural, electrical, spectral and nonlinear optical properties of reduced graphene oxide-

polyaniline (rGO-PANI) nanocomposites. The rGO-PANI composites with different concentration of rGO were synthesized 

through an in situ polymerization method. The structural and optical studies of the composite powders show that the template 

effect of rGO provides a well ordered structure of PANI with better crystallinity. This may be due to the strong electrostatic, p–p, 

and hydrogen bond interactions between PANI and rGO materials. The conductivity of the composite material increases with 

respect to pure PANI up to a particular limit, and then decreases. It is mainly due to the disordered conjugated structure of PANI. 

The nonlinear optical properties of rGO–PANI composites are evaluated by Z-scan technique using a continuous wave Nd:YAG 

laser at a wavelength of 532 nm. Two photon  absorption is the main mechanism behind the self defocusing nature of rGO - 

PANI composites. The saturable absorption behavior of the material is due to the depletion of valence band and the  band filling 

effect of sp2 carbon domains. The nonlinear absorption coefficient and refractive index of the samples are also estimated and the 

results show that rGO-PANI composite material is a promising candidate for the applications in optical switching, optical sensors 

and in ultrafast photonics. 

© 2019 Elsevier Ltd. All rights reserved. 

Selection and/or Peer-review under responsibility of AEM2017. 
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1. Introduction

With the advances in electronics, intense researches are being 

carried out towards the realization of transparent devices like 

transparent optoelectronic devices, transparent flat panel dis-

plays, automobile windows embedded with transparent circuit-

ries that can suddenly flash important messages, transparent 

UV absorbers and detectors, etc [1–3]. This emerging field 

of invisible electronics or transparent electronics has trans-

parent semiconductor junctions and transistors with specific 

properties for each application as the basic structure of all the 

devices. Transparent conducting oxides (TCO) are materials 

having high electrical conductivity with a very low absorp-

tion rate in the visible region of the electromagnetic spectrum  

[4, 5]. Many researchers have reported the fabrication of 

transparent heterojunction diodes with different transparent 

conducting oxides (TCOs), organic thin films and nanostruc-

tures forming the various layers. A survey of literature reveals 

that most of the works on transparent diodes are based on zinc 

oxide (ZnO) as its n-type layer and the maximum forward to 

reverse current ratio obtained with those pn heterojunctions 

is around 120 [6–15]. Wang et al [6] reported fabrication of a 

transparent pn junction with diamond as the p-layer and ZnO 

as the n-layer, with a forward to reverse current ratio as high 

as 120 and transmittance 50%–70%. But the preparation of 

this heterojunction required a laborious and highly expensive 

hot filament chemical vapour deposition method. Kudo et al 

[7] fabricated a heterojunction between p-SrCu2O2 and n-ZnO 
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Abstract

Technologically relevant highly rectifying all transparent delafossite pn homojunctions with 

CuInO2 as n-type layer and Ca doped CuInO2 as p-type layer are fabricated by oxygen plasma 

assisted thermal evaporation method. The best diode gives a forward to reverse current ratio 

~619, which is about 62 times than that reported to date in a delafossite pn homojunction, with 

an ideality factor of 2.42 and a cut-in voltage of 0.87 V. Optical transmittance is 50%–70% 

in the visible region. Junction capacitance is in picoFarads and it is independent of frequency 

in the range 2 kHz to 2 MHz at a reverse voltage of 5 V. The band structure of the transparent 

delafossite diode is deduced for the first time by a combined analysis of the valence band 

spectra from x-ray photoelectron spectroscopy and the optical data.

Keywords: delafossite, transparent pn-homojunction, transparent conducting oxides,  

valence band XPS, diode energy band diagram
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Studies on the effect of reduced graphene oxide on nonlinear absorption and

optical limiting properties of potassium doped zinc oxide thin film by Z -

scan technique
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A B S T R A C T

Reduced graphene oxide incorporated potassium-doped zinc oxide (KZO:rGO) composite thin films were synthesized on glass substrates by spin coating technique. X-

ray diffraction studies showed that lattice parameters of the hexagonal wurtzite structured potassium doped zinc oxide (KZO) thin films were decreased by the

addition of reduced graphene oxide (rGO). The crystallinity of the peaks of composite thin films was slightly increased with rGO concentration owing to the increased

amount of sp2 carbon domains in rGO. The energy band gap of the composite films was decreased with increasing rGO concentration is mainly due to the increased

band tail states in KZO thin film. The absorptive nonlinearity and optical limiting properties of the KZO:rGO films were studied using Q-switched Nd:YAG laser at

532 nm. The induced absorption behavior of composite films was mainly attributed to the two photon absorption along with free carrier absorption. The KZO:rGO

(3%) thin film exhibits lower optical limiting threshold value (61MW/cm2) as compared with KZO. The strong nonlinear absorption of sp2 domains in rGO attributes

to the optical limiting property of the composite material. Hence it is an excellent optical limiter which finds promising applications as a protecting material for

sensitive photonic devices in the field of optoelectronics.

1. Introduction

In recent years, the photonic materials with good linear and non-

linear optical properties have attained greater research interest because

of their tremendous industrial applications in optoelectronic and non-

linear optical devices [1–3]. The first two dimensional carbon material,

graphene having honey comb lattice structure with zero band gap has

received notable interest in recent years owing to its unique optical

properties thereby finding applications in optoelectronics and photo-

nics [4–6]. The experimental and theoretical studies in the field of

photonics revealed that the wide band gap semiconductor material,

zinc oxide (ZnO) possesses very good nonlinear optical properties sui-

table for the applications in integrated optics [7–9]. rGO is obtained by

the reduction of graphite oxide (GO), an atomically thin sheet of carbon

which is covalently bonded with oxygen containing functional groups.

Since GO contains a mixture of sp2 and sp3 hybridized carbon atoms,

new sp2 clusters are formed by the removal of oxygen in rGO [10,11].

The sp2 hybridized carbon domains present in rGO, paves the way for

tuning the optoelectronic properties of the material by changing the

size of the particle [12,13,14]. In the present study we made an attempt

to synthesize a composite with reduced GO and KZO demonstrating

improved linear and nonlinear optical properties suitable for photonic

applications such as optical limiting and optical switching.

Optical limiting (OL) materials exhibit a high linear transmission

under low input intensity, associated with constant output intensity if

the incident radiation is higher than their optical limiting threshold

[15,16]. Currently the superb OL materials are gaining interest since

they are capable of protecting the sensors of delicate optical instru-

ments and human eyes from high intensity laser beams [17–20]. For

this application, a number of materials like semiconductors, metal na-

noparticles, carbon based materials and polymers have been proposed

and developed as optical limiters [18–21]. Yan Wang et al. discussed

about the nonlinear mechanisms such as nonlinear absorption, non-

linear refraction, optical limiting etc. and also explained the recent

progress and perspectives of carbon based optical limiting materials

[17].

Few works have been reported on the excellent nonlinear optical

properties of ZnO:rGO nanocomposites [22–25]. The composites of

ZnO:rGO is a versatile material for the fabrication of optoelectronic

devices since it has a tunable band gap with better thermal and optical

stability under laser irradiation [26]. The optical limiting property can

be improved by enhancing the nonlinear optical phenomena such as

reverse saturable absorption, two photon absorption etc. Since po-

tassium is a shallow acceptor, the band gap of ZnO is reduced when it is

doped with potassium [27,28]. Since band gap red shift enhances two

photon absorption which in turn reduces the optical limiting threshold,

KZO:rGO composite material shows better optical nonlinearity.

We mainly focused to study the effect of rGO on nonlinear
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White light emitting dysprosium doped CaS nanophosphors synthesized by 
solid state diffusion method 
S. Rekha a,b, E.I. Anila a,* 
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H I G H L I G H T S  

� Intense white light emitting CaS:Dy nanophosphors were synthesized using solid state diffusion method. 
� The effect of Dy concentration on the luminescence properties of the nanophosphors has been studied. 
� A detailed photometric characterization of CaS:Dy nanophosphors have been done. 
� The experimental results suggest the possibility of these phosphors being used for solid state lighting applications.  

A R T I C L E  I N F O   

Keywords: 
Nanophosphors 
Solid state diffusion 
Photoluminescence 
Band gap 

A B S T R A C T   

The white light emitting dysprosium doped calcium sulfide (CaS) nanophosphors were synthesized via solid-state 
diffusion method. The prepared phosphors were characterized using X-ray diffraction (XRD) analysis, scanning 
electron microscopy (SEM), photoluminescence (PL) spectroscopy and UV–Vis absorption spectroscopy. The 
average crystallite size of CaS:Dy phosphors was found to be in the range of 24–27 nm from the XRD mea-
surements. The PL emission spectrum exhibited two prominent peaks at 480 and 572 nm followed by a weak 
peak at 665 nm which are due to the transition from 4F to 6H states of Dy3þ ions in the CaS host lattice. The 
values of Commission Internationale de l’Eclairage (CIE) coordinates, yellow to blue intensity ratio (Y/B) and the 
correlated color temperature (CCT) of the samples were calculated using the PL emission spectra in order to 
evaluate the emitted light. The CIE coordinates of CaS:Dy nanophosphors were found to be very close to the 
standard white light point given by (0.333,0.333). The optical bandgap of the samples was estimated from 
diffuse reflectance spectra and its value varied from 4.03 to 4.30 eV. The obtained results suggest the possibility 
of these phosphors being used in white light LEDs when excited with near ultraviolet light.   

1. Introduction 

Alkaline earth sulfides, comprising the sulfides of group IIA alkali 
metals Mg, Ca, Sr and Ba are excellent luminescent materials on account 
of their larger band gaps and a wide range of emission wavelengths 
which covers almost the entire visible region of the spectrum. Calcium 
sulfide (CaS) is one of the most investigated alkaline earth sulfides and it 
is an excellent phosphor host material. In the past few decades, many 
researchers have investigated the optical properties of CaS doped with 
various rare earth ions because of their significant applications in elec-
troluminescent displays, fluorescence lamps, lasers and thermolumi-
nescent dosimeters [1–5]. Doping with rare earth ion provides an 
efficient way of tailoring the optical properties and bandgap of the host 

material. CaS doped with rare earth ions like europium and samarium is 
a red emitting phosphor [6,7], while CaS doped with cerium is a green 
emitting phosphor [8]. 

Dysprosium (Dy) is a prominent rare earth element which can be 
doped into suitable host matrices to yield luminescent materials that 
find application in white light generation, field emission displays, 
scintillation and solid-state lasers [9–16]. Zhang et al. synthesized Dy3þ

activated SrY2O4 which finds application in field emission displays [10]. 
The luminescent properties of the novel scintillating phosphor, 
BaGd2O4:Dy3þ have been investigated by Sun et al. [11]. Shkir et al. 
studied the influence of Dy doping on the linear, nonlinear and optical 
limiting characteristics of SnO2 films synthesized by sol-gel spin coating 
technique for optoelectronic and laser applications [12]. Shkir et al. also 
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A B S T R A C T

Here, we report the spectral, linear and nonlinear optical studies of gahnite (zinc aluminate) nanorods syn-

thesized by a simple microwave assisted wet chemical route. Structural and linear optical studies were carried

out by X-ray diffraction, Fourier transform infrared spectroscopy, transmission electron microscopy, diffuse

reflectance and photoluminescence measurements. The XRD pattern revealed that the sample is a single phase

cubic material with spinel structure and crystallite size 15 nm. Strong blue emission was observed on exciting the

sample at 300 nm. The optical nonlinearity and optical limiting behavior of the zinc aluminate nanorods were

investigated by open aperture z-scan technique by using Nd:YAG laser at 532 nm. The nonlinear absorption

coefficient was evaluated and the nonlinear transmission of the sample was studied as a function of the input

fluence. The investigated material exhibits reverse saturable absorption (RSA) property which makes it to be a

potential candidate as optical limiter.

1. Introduction

Nano luminescent materials have remarkable utilization in the

fields like optoelectronic devices, field emission displays, biomarkers,

imaging technology etc [1–6]. More attention is given to metal oxide

semiconductors because of their wide band gap and it is well known for

its high mechanical, thermal and chemical stabilities [7–9]. Zinc Alu-

minate (ZnAl2O4) is a wide band gap semiconductor with spinel type

structure. This material has fcc cubic structure with Fd3m space group

symmetry [1]. It can be used as an excellent catalyst in many chemical

reactions [2]. In recent years, the wide band gap semiconductor ma-

terials are extensively used for the development of nonlinear optical

materials for possible applications in photonics and integrated optics

[10–12].

Nowadays, the third order nonlinear optical effects are of great in-

terest owing to their applications such as optical switching, optical

limiters and self focusing [12,13]. In the present investigation, we try to

investigate the nonlinear optical properties along with spectral and

structural properties of zinc aluminate by employing open aperture Z-

scan technique. There are several methods for the synthesis of zinc

aluminate nanoparticles such as co-precipitation, sol-gel methods with

several organic precursors, sono-chemical method, microwave method,

microwave assisted hydrothermal etc [14–21]. Among the several

preparation methods, we adopted microwave radiation in a domestic

microwave oven to prepare the sample. It is one of the simple, rapid and

energy efficiency methods for the quick and successful production of

the material due to the absorption of microwave energy by the polar

molecules [22–25]. This method recommend express heating, faster

kinetics, high degree of purity with better yield, good homogeneity and

high reproducibility [26,27]. Here we report the spectral, linear and

nonlinear optical studies of gahnite (zinc aluminate) nanorods synthe-

sized by a simple microwave assisted wet chemical route.

2. Experimental

Aqueous solutions of 0.1 M zinc acetate (Merck 99.999%) and 0.2M

aluminium chloride (Merck 99.999%) were mixed in a glass beaker,

using a magnetic stirrer for half an hour at room temperature. The re-

sulting homogeneous transparent solution was subjected to microwave

radiation in a domestic microwave oven for 15min. The microwave

oven operates at 2.45 GHz frequency and at a fixed power of 800W.

The solution turned in to a gel and it was then calcined at 700 °C for 5 h

resulting in the formation of white zinc aluminate powder. A schematic

illustration of the synthesis is given in Fig. 1.

Bruker AXS D8 advance X-ray diffractometer was used for XRD

measurements and Jeol JEM 2100 was used for TEM analysis. The

Fourier transform infrared spectrum of synthesized sample was re-

corded using a Shimadzu IR Affinity-1 FTIR Spectrophotometer in the
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Abstract

Cost effectiveness and reducing the energy and time consumption are crucial factors of concern

while material preparation for device fabrication is considered. Here a simple electro chemical

reductive method of self-doping is proved for first time to achieve efficient ultrafast (5 s) low

temperature (15 °C) crystallization of well aligned TiO2 nanotubes (TONT). Moreover, the so

prepared self-doped TONTs are demonstrated to exhibit superior photocatalytic performance

over the undoped in the degradation of the organic pollutant methylene blue. The effect is

correlated with the tailoring of the crystallinity and red shift in band gap on self-doping due to

the introduction of Ti3+ ions and oxygen vacancies.

Keywords: TiO2 nanotubes, crystallization, Ti
3+ self-doping, photocatalysis

(Some figures may appear in colour only in the online journal)

1. Introduction

Among various one dimensional metal oxide semiconductors,

TiO2 is a promising candidate for DSSCs and photocatalytic

applications due to its excellent oxidation efficiency, high

photostability, chemical stability, nontoxicity, biocompat-

ibility, high reactivity and low cost [1, 2]. The 1D TiO2

nanotube arrays can offer vertically oriented electron path-

ways and large surface area that can support fast electron

transport, low recombination and thus high charge collection

efficiency in devices [3, 4]. However, the efficiency of pure

TiO2 for photocatalytic applications is substantially low due

to the fast recombination rate of photo-generated electrons

and holes and because its wide band gap limits light

absorption in the visible region [5, 6]. In order to circumvent

these limitations band structure and surface modification of

TiO2 is essential [7, 8]. Intense effort has been put into the

exploration of modifying the electronic structure of TiO2 by

band-gap engineering to improve the visible light absorbance

of TiO2 [5, 9–11]. One of the strategies that has been largely

used for this is by doping with impurities (either cations or

anions) [2, 10, 12–14]. But the diffusion of metal atoms is

difficult in solid materials and it often leads to inhomoge-

neous distributions of dopants. Moreover, though it enhances

the visible activity, it produces carrier recombination centers

that reduces the catalytic activity in the UV region [11].

Self-doping is proved to be an efficient way to modify

the electronic structure and to improve the photocatalytic

activities of TiO2 in the UV–vis region since this method

avoids the mismatching of atomic diameters of the host ele-

ments with other foreign elements or dopants [15–18]. Sev-

eral synthesis routes including hydrogen thermal treatment ,

hydrogen or argon plasma treatment, hydroxylation,chemical

vapor deposition and high temperature aluminum vapor
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The present study reports the optoelectronic properties of crystalline transparent conducting silver beta alumina

(AgAl11O17) and indium doped silver beta alumina (AgAl11O17:In) thin films. In contrast to the p-type con-

ductivity of the delafossite AgAlO2, both the hexagonal crystalline AgAl11O17 and AgAl11O17:In are n-type as

confirmed by hot probe, hall effect and thermoelectric measurements. The variation in electrical conductivity

(10−5-10−2 S/cm) and activation energy are correlated with carrier concentration and mobility. The films ex-

hibit a wide direct band gap of ∼3.93 ± 0.02eV and transparency uptõ ~62%.

1. Introduction

Materials exhibiting both high transparency and good electrical

conductivity known as transparent conducting oxides (TCO's) began to

attract wide research interest from 1907 onwards ever since the first

report on transparent conducting CdO films [1]. They have a wide

range of applications in the field of transparent electronics as flat-panel

displays, photovoltaic devices, electro chromic windows etc [2–4]. New

TCO's with a wide range of elemental composition and improved

electrical and optical properties are emerging day by day [5]. A wide

range of studies are available on TCO's like ZnO, SnO2 and ITO [6–8],

Ag and Cu based delafossite TCOs like AgInO2,AgGaO2,CuInO2 and

CuGaO2 [9–12]. But a survey of literature reveals that Al11O17 (beta

alumina) and AgAl11O17 (silver beta alumina) are two technologically

important compounds whose studies have been limited to their struc-

tural and conductivity (ionic) properties till date [13–15]. Silver beta

alumina which is derived from beta alumina (Al11O17) has been studied

as an ionic compound, as the addition of monovalent cations

(M=Na,Cu,Ag) in beta alumina provides easily mobile ions that can

improve the ionic conductivity of the compound [13,15]. The crystal

structure and density studies show that beta alumina has a complex

hexagonal crystalline structure composed of close-packed oxygen layers

that extend normally to the hexagonal c-axis with the layers held apart

by AleOeAl spacer units. In silver beta alumina, the Ag ions are in-

terspersed above and below the plane through the centre of the oxide

spacer atoms [16].

The major applications of silver beta alumina so far reported are; as

solid electrolytes in solid state electrochemistry, batteries for renewable

energy storage and grid applications, as a solid electrolyte for gas sensor

and super ionic conductor [17,18]. Though a few literature studies are

available on the structure, bonding, ionic and electrical conductivities

of silver beta alumina electrolyte and powder [13–15], none are found

on silver beta alumina in the form of thin films. Also optical properties

of AgAl11O17 are not studied till date to the best of our knowledge. A

study of its optical, electrical and transport properties is imperative to

decide its usefulness as a transparent conducting oxide. Here we report

the structural, electrical, optical and transport properties of n-type

silver beta alumina (AgAl11O17) and In doped silver beta alumina

(AgAl11O17:In) thin films. The doping has been done in an attempt to

improve the electrical conductivity of the films which is very essential

for the successful application of the films in transparent electronic de-

vices. The films are prepared by two different methods, that is by va-

cuum evaporation followed by in situ vacuum annealing and vacuum

evaporation followed by air annealing at 623 ± 5 K and the difference

in their properties based on preparation techniques are also presented.

2. Experimental method

For the preparation of AgAl11O17 thin films, simultaneous eva-

poration of 99.999% silver and 99.999% aluminum in independently

heated molybdenum boats are done in a multisource vacuum eva-

poration unit at a constant optimized flux. For film preparation by post
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A B S T R A C T

A simple electrochemical method for effective doping of TiO2 nanotubes with metals is presented here. The
doping is done in a two-stage cost effective process and is found to result in uniform doping concentration,
without any surface layer formation, in the nanotubes. Detailed structural, compositional, optical and electrical
analyses are done on the nanotubes doped with copper metal. The cu metal doping is found to produce tuning of
the electrical and optical properties. The doped tubes with increased conductivity are better suited in dye
sensitized solar cells (dsscs) whereas enhanced visible light absorbing capacity makes them better candidates for
photocatalytic applications. Further the success of this method in doping TiO2 nanotubes with any metal of
choice is demonstrated by testing aluminum metal doping in the nanotubes.

1. Introduction

Titanium dioxide is a versatile wide bandgap semiconducting metal
oxide, which has undergone immense research studies in the past
decade on account of the wide bandgap and band edge positions sui-
table for photochemical and photo catalytic applications [1–3]. Even
though the large band gap of TiO2 (∼3 eV) is desirable for several
applications, this property creates a performance barrier in the sun
driven applications since only the ultra violet part of the solar spectrum
can be absorbed and utilized by TiO2. Reports indicate that the poor
response of TiO2 to the visible part of the solar radiation limits its
photocatalytic applications whereas the low electrical conductivity
adversely affects its use in optoelectronic devices [4–11]. An im-
provement in the electrical conductivity of the TiO2 is very much re-
levant in applications such as dye sensitized solar cells (DSSCs), in
which the titanium dioxide nanomaterials are used as electron transport
pathways [12]. In DSSC, the photo excited electrons are injected into
the conduction band of the titanium dioxide nanomaterials serving as
electrodes and are transported to the back metal contact [4].

Improving the optical and electrical properties of the Titanium

dioxide nanomaterials by doping, band gap engineering, and sensiti-
zation is a keen field of research today [13,14]. The lower level of the
conduction band of the titanium dioxide is formed by Ti 3d states, while
the upper level of the valence band is formed by O 2p levels. Thus, the
modification of the band gap can be done by shifting the valence and
conduction bands and by introduction of localized states in the band
gap. But very few studies on tuning the band gap of Titanium dioxide
nanotubes (TONTs) are found in literature [15,16]. This paper presents
doping as an effective means of bandgap tailoring of TONTs.

Several doping methods such a high energy ion implantation, co-
sputtering, annealing in dopant gas atmosphere and use of alloys have
been used to modify the optoelectronic properties of titanium dioxide
nanomaterials [13]. Most of these doping processes are done on a very
high energy budget. Cost effective methods for metal doping of TONTs
is particularly important. Here we introduce a simple two-electrode
electrochemical doping method for fabricating metal doped TiO2 na-
notubes, which can modify the optical and electronic properties of the
titanium dioxide nanotubes at a lower energy budget. In this paper, a
novel method for metal doping of TiO2 nanotubes and an analysis of the
structural, compositional, electrical and optical properties of Cu (I
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Chromium doped zinc gallium oxide (ZnGa2O4:Cr
3+) microrods were synthesized by simple solid state reaction

method. The transformation on crystal structure and optical properties with molar concentration of Cr3+ were

analyzed. The cubic spinel nature of ZnGa2O4:Cr
3+phosphor and their crystalline nature were confirmed from x-

ray diffractogram. The average grain size of the samples range between 24 and 29 nm, with lattice parameter

values greater than that of bulk. Lattice strain produced in the lattice on doping was estimated from the

Williamson–Hall plot. It increases on Cr3+ doping up to 3mol% and then decreases. Rod like nature of zinc

gallate was observed from the surface morphological analysis using SEM. X-ray photoelectron spectroscopy was

used for the chemical state identification of the constituent elements in the compound. The photoluminescense

spectra consists of various emission lines originated from the chromium ion in the spinel lattice. The purity of red

emissions were observed from chromaticity diagram with a concentration quenching initiated from the dipo-

le–dipole interaction, with increase in dopant concentration. Band gap of the samples were estimated using

Kubelka-Munk equation which exhibited red shift compared to bulk due to band tailing effect.

1. Introduction

Zinc gallium oxide [ZnGa2O4] is a well-known oxide semiconductor

having wide band gap, leading to the elevated optoelectronic applica-

tions. The role of this spinel oxide in the field of display devices is

widespread from earlier times. It is also a good transparent conducting

oxide having enhanced photovoltaic applications [1–3]. The improve-

ments over sulfides, makes it suitable for the enormous range of ap-

plications. This self-activated blue phosphor can be tuned to a green

and red phosphor by doping with suitable activators like Mn2+/Tb3+

and Cr3+/Eu3+ respectively [4–6]. ZnGa2O4:Cr
3+ is a good red emit-

ting phosphor, where the Ga3+ ions are replaced by Cr3+ ions as de-

picted in Fig. 1. This red oxide phosphor is now renowned by its feature

of persistent luminescence [7,8]. It is an optical phenomenon whereby,

long running emission, mainly in visible range is observed from a ma-

terial even after the termination of irradiation. The defects present in

the host materials are responsible for this phenomenon of afterglow, by

trapping the charge carriers. There are several reports on persistent

phosphors which are exploited in optoelectronic application [9–12].

However, ZnGa2O4:Cr
3+ is a much preferred material to study this

phenomenon, due to the well resolved energy levels of Cr3+ and the

simpler crystal structure [13]. Also there are reports on its better role as

biomarker in in vivo imaging techniques, the detection of cancerous

cells and drug delivery [14–16].

Various synthesis techniques like solid state reaction [17], sol gel

[18], hydrothermal method [19], pulsed laser deposition [20] etc. were

used for the synthesis of zinc gallate. Among the various synthesis

techniques solid state reaction (SSR) retain its position, by disregarding

all the drawbacks, in material synthesis. We are looking for such a

common and simple method for the preparation of our phosphor. This is

the most widely used method for the synthesis of polycrystalline bulk

phosphors by providing large range of selection of starting materials

like, oxides, carbonates, etc. SSR allows the solid reactants to react

chemically without the presence of any solvent at high temperatures

yielding a product which is stable and in more amount than a normal

reaction can. The major advantage of SSR method is, that final product

in solid form is structurally pure with the desired properties. Since SSR

is a solvent free method, there is no waste to remove at the end of the

reaction making this an environment friendly, cost less technique.

Hence the final products do not require any purification to remove

traces of solvent and impurities making the method more economic.

Thus SSR has considerable importance in the rapidly emerging field of
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Abstract

Here we report the synthesis of intense yellow emitting CaS:Eu nanoparticles by a low temperature wet chemical coprecipitation

method which can be used for various optoelectronic and biological applications. The particles were characterized systematically

using techniques such as X-ray diffraction (XRD), field emission scanning electron microscopy, transmission electron micros-

copy (TEM), X-ray photoelectron spectroscopy, photoluminescence (PL) and UV-Vis absorption spectroscopy. XRD analysis

revealed that all the samples exhibited a cubic structure with good crystallinity. Formation of nanoparticles having spherical

morphology with the diameter in the range 4–8 nm was confirmed by TEM analysis. The PL emission color varied from

yellowish white to yellow as the excitation wavelength was increased from 335 to 395 nm. The PL emission peaks are attributed

to 5D0-
7FJ (J = 0,1,2,3,...) electronic transitions of Eu3+ ions incorporated into the CaS host lattice. Fourier transform infrared

spectroscopy measurements were taken to elucidate the presence of various bonds in the sample. In vitro cytotoxicity analysis of

the samples was also performed using MTTassay on human L929 fibroblasts cell lines in order to assess the biocompatibility of

the nanoparticles. This is the first time report of the cytotoxicity studies of highly fluorescent CaS: Eu nanoparticles synthesized

by wet chemical method.

Keywords Nanophosphors . Chemical coprecipitation . Photoluminescence . Cytotoxicity

Introduction

Sulfide-based luminescent materials have attracted consider-

ab l e a t t en t i on because o f the i r w ide r ange o f

photoluminescence and electroluminescence applications.

The luminescence of alkaline earth metal sulfides like MgS,

SrS, CaS and BaS doped with various activators has been

studied extensively by many researchers. Of these alkaline

earth sulfides, CaS is an excellent luminescent material having

a wide bandgap (4.5 eV) and size-tunable optical properties

[1–4]. On doping with various dopants like rare earth ions, the

luminescence of CaS can be varied over the entire visible

region. Rare earth ions are also known as lanthanides, and

they are most stable in triply ionized form. The emission of

lanthanide ions is due to their intra 4f electronic transitions

which yield only a weak fluorescence. When they are incor-

porated into a host matrix, the luminescence can be improved

by the intermixing of the 4f states with the ligands of the host

matrix and excitation to d electronic states due to crystal field

effects. Recently trivalent lanthanide ions doped semiconduc-

tor nanophosphors have gained significant importance be-

cause of their applications in diverse fields such as optoelec-

tronics, lighting technology, flat panel displays and lumines-

cent biolabels [5–7]. Of the many rare earth ions, europium is

an important dopant element giving emission from UV to red

region of the electromagnetic spectrum.

Different methods have been employed for the synthesis of

europium doped CaS nanoparticles by researchers. Sun et al.

[8] synthesized Eu2+ doped CaS nanoparticles for the first

time by a wet chemical method. The prepared nanoparticles

had a very low fluorescence intensity before annealing at high

temperatures because of their poor crystallinity. Sawada et al.

[9] prepared Eu2+ doped CaS nanoparticles by alkoxide meth-

od which exhibited photoluminescence emission on heating at

700 °C in the presence of N2. The luminescence properties of

micrometer-sized europium doped CaS synthesized using
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ABSTRACT 
Red cabbage and purple yam are considered as rich sources of acylated anthocyanin compounds which are important 

in the natural food colourant industry due to their unusual storage stability.  In this study pigment stability and color 

characteristics of model juice systems colored with anthocyanin extract from purple yam and red cabbage were 

evaluated for a period of six months(27 weeks) under two different storage temperatures. Reflectance spectrometric 

analysis and colour quantification in terms of CIELab coordinates were adopted for the present study.  Color 

characteristics of juice model systems coloured with anthocyanins were comparable to the colour tone  produced by 

synthetic colourant FD&C red # 3.Stability traits like pigment retention percentage, monomeric anthocyanin content 

and polymeric color percentage were measured spectrophotometrically and half-lives of pigments at different storage 

temperatures were calculated. Storage temperature influenced the stability and color characteristics of purple yam and 

red cabbage anthocyanins. At room temperature, purple yam anthocyanins showed higher pigment retention and stable 

color characteristics than red cabbage anthocyanins. Refrigeration improved half-life of purple yam anthocyanin for up 

to 141 weeks. Results suggested the applicability of purple yam anthocyanins as a stable alternative to the red artificial 

colorant in juice systems.  

 

Keywords: Anthocyanin, Purple yam, Red cabbage, juice model system, pigment stability, storage temperature, natural 

colorant  
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1. INTRODUCTION 

 
Color is an important aspect which contributes 

to the acceptability of commercial products 

such as foods, cosmetics, textiles, and 

pharmaceuticals. The red color is an inevitable 

component in the food industry for 

commodities like juices, soft drinks, sweets, 

candies, and jellies.  Synthetic colorants such 

as Erythrosine, Allura red, and Ponceau4R  are 

the red/pink food colors legally permitted all 

over the world (Scotter, 2003). The amount of 

synthetic colorants in food items often exceeds 

the maximum allowable concentration (Dixit et 

al., 2013; Tsai et al., 2015). Health problems  

emerging due to the continuous use of these 

synthetic food colorants is a matter of concern 

among people for ages. Several studies pointed 

out the correlation between use of synthetic 

colorant and increase in hyperactive behavior 

among children (Bateman et al., 2004; 

Feingold, 1975; Kobylewski, 2012 ). An 

alternative to this problem is the use of natural 

colorants in food items. Natural colors include 

pigments derived from plant, animal and 

mineral sources. One of the plant pigments that 

have immense potential to act as a red/pink 

natural colorant is anthocyanins. Anthocyanins 

are a class of polyphenolic compounds which 

are responsible for the blue to red colors in the 

plant kingdom. More than 400 types of 

anthocyanins have been discovered and 

described so far (Giusti et al.,1999). Chemical 

structure of anthocyanin undergoes a pH-

dependent reversible transformation in aqueous 

solutions. In acidic pH, anthocyanins are red 

flavylium cations and they shift to blue colored 

quinoidal base forms at near neutral pH. The 

most important factors that contribute to the 

color characteristics of anthocyanins are the 
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Abstract : Tropical India and Peninsular India is famous for its rich medicinal plant wealth and the tradition of indigenous system of therapy, 

Ayurveda. Plants have been used for the cure of various diseases in Ayurveda and is extensively used by the elder generation. The present 

study is to evaluate the phytochemical composition, and to screen for the in vitro antioxidant and cytotoxicity effects of leaves of Cucurbita 

maxima,a potential plant which is culturally and medicinally significant to the people of Kerala.Among all the extracts methanolic leaf 

extract of Cucurbita maxima showed higher phenolic and flavonoid content and significant DPPH scavenging activity. The in vitro 

cytotoxicity was tested against Hep G2 (hepatocellular liver carcinoma) in which methanolic extract of Cucurbita maxima showed an IC50 

108.72 µg/ml at 48hr.Our study confirmed that theleaves of Cucurbita maxima has better antioxidant and anticancer properties and hence 

consuming of its leaves as food will definitely rejuvenate our body.  
IndexTerms: Phytochemical analysis, Antioxidant, Cytotoxicity, Traditional medicinal plants. 

I.INTRODUCTION 

Peninsular India is famous for its indigenous medicinal practice, Ayurveda and as the source of several potential medicinal plants.Ayurvedic 

medicinal system is a well-established medicinal practice in India with a sound literature background originated approximately 5000 years 

ago. Traditional medicinal plants are endless source for therapeutic drugs for various ailments like antimicrobial, anti-inflammatory, 

anticancer, antioxidants, antiulcer and so on. The classical Indian textbooks like Rigveda, Yajurveda, Atharvaveda, Charaka Samhita and 

Susrutha Samhita discuss about various diseases and their treatment, medicinal herbs and their efficiency for removing the ailments. 

The World health organisation (WHO) estimated that about 80 percent of the world’s population still realize on plant based medicines for 

their primary health care. This is in fact is a clear indication of the role of medicinal plants in the maintenance of health and treatment of 

diseases as therapeutic alternatives throughout the world, still in the late 20th and early 21stcentury (WHO, 2002). 

The demand on plant based therapeutics is increasing in both developing and developed countries due to the growing recognition that, they 
are natural products, non- narcotic, easily biodegradable, cause minimum environmental hazards, have no adverse side effects and are easily 

available at affordable prices. Medicinal plants have the capacity to produce a large number of organic phytochemicals with complex 

structural diversity known as secondary metabolites. Some of these secondary metabolites are produced are produced for self- defence. 

Literature reviews show that over the last 20 years, large of secondary metabolites from different plant species have been evaluated for their 

bioactivities. 

As per Ayurveda and the tradition of Kerala, in the Malayalam month of “Karkkidakam” and “Aadi”in Tamil (the Monsoon season of 
Kerala and Tamilnadu) in olden days our elder people consume various herbal preparations to rejuvenate the body and cure diseases. Elder 

women in Kerala and Tamilnadu are rich in ethno biological knowledge which has been transmitted from one generation to another. One 
such knowledge is the traditional cooking recipes of the leaves of various medicinal plants including that of Cucurbita maxima.  

C. maxima (Pumpkin) belongs to the family Cucurbitaceae. It has received considerable attention in recent years because of the nutritional 

and health benefits of the bioactive components obtained from its seeds and fruit. Literature reviews show that less focus has been given to 

explore the bioactive compounds present in the leaves of this plant by researchers and hence this study. 

 

Figure 1: Cucurbita maxima 
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The present study is to evaluate the phytochemicals present, antioxidant and anticancer potentials of Cucurbita maxima which is 

considered to be a potential plant which is culturally and medicinally significant to the people of Kerala in India. 

II.MATERIAL AND METHODS  

2.1 Plant collection and extraction 

The seeds of Cucurbita maxima were collected from Kerala Agriculture University, Thrissur, Kerala. The University has released an 

improved variety “Ambily” in the year 1988. The seeds were seeded properly and the young leaves were used as samples. The leaves were 
chopped into small pieces and shade dried. The samples are pulverized in an electric blender and the powdered samples are used for further 

extraction. Extraction was done using the solvents petroleum ether (PE) Chloroform, methanol (ME) and aqueous (AQ). All the extracts 

were stored in air tight container until use. (Ikram et al., 1984) 

2.2 Phytochemical screening  

Preliminary phytochemical screening of the four extracts of Cucurbita maxima were performed by Trease and Evans, 2002; Harborne, 1999.  

2.2.1Test for Carbohydrates 

Molisch’s Test: To 2ml of plant extract, 1ml of molich’s reagent and few drops of concentrated sulphuric acid were added. Formation of 
purple or reddish ring indicates the presence of carbohydrate. 

2.2.2Test for Tannins 

Ferric chloride test: To 1ml of plant extract, 2 ml of 5% ferric chloride was added. Formation of dark blue or greenish black indicates the 

presence of tannins. 

2.2.3Test for Saponins:  

Foam test: To 1ml of plant extract, 5-10 ml of distilled water was added and shaken in a graduated cylinder for 15 minutes lengthwise.  

Formation of 1cm layer of foam indicates the presence of saponins. 

2.2.4Test for Flavonoids: 

Sulphuric acid test: A fraction of the extract was treated with concentrated sulphuric acid and observed for the formation of orange colour. 

2.2.5Test for Alkaloids: 

Mayers test: To 2 ml of plant extract, 2ml of concentrated hydrochloric acid was added. Then few drops of Mayer’s reagent were added 
.Presence of green colour or white precipitate indicates the presence of alkaloids.    

2.2.6Test for Anthocyanin and Betacyanin: 

Sodium Hydroxide Test: To 2ml of plant extract, 1 ml of 2N sodium hydroxide was added and heated for 5 minutes at 1000C. Formation 

of bluish green colour indicates the presence of anthocyanin and formation of yellow colour indicates the presence of betacyanin. 

2.2.7Test for Glycosides: 

Sulphuric Acid Test: To 2ml of plant extract, 1ml of glacial acetic acid and 5%ferric chloride was added .Then few drops of sulphuric acid 

were added .Presence of greenish blue colour indicates the presence of glycosides. 

2.2.8Test for Proteins and Aminoacids: 

Ninhydrin test: To2ml of plant extract, few drops of 0.2%Ninhydrin was addad and heated for 5 minutes. Formation of blue colour 

indicates the presence of proteins. 

2.2.9 Test for Steroids and Phytosterols: 

Sulphuric acid test: To 1ml of plant extract, equal volume of chloroform and few drops of concentrated sulphuric acid were added 

.Formation of brown ring indicates the presence of steroids and formation of bluish green colour indicates the presence of phytosterols.                 

2.2.10Test for Phenols: 

Ferric chloride test: To 1ml of the extract, 2 ml of distilled water followed by few drops of 10% ferric chloride was added. Formation of 

blue or green colour indicates presence of phenols. 
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2.3Antioxidant activity  

2.3.1 DPPH assay: free radical scavenging activity 

     2.3.1.1 Procedure: 

The antioxidant activity of Cucurbita maxima methanolic leaf extract and standard ascorbic acid were assessed on the basis of the radical 

scavenging effect of the stable 2,2- diphenyl -1- picrylhydrazyl(DPPH) free radical activity according to the method described by Brand-

William et.al., 1995. The ethanol extract with different concentrations (10,50, 100, 200, 400, 600 µg /ml) were prepared using 

methanol.Ascorbic acid was used as the standard in 1-100 µg /ml solution.0.004% of DPPH solution was prepared in ethanol and 5 ml of this 

solution was mixed with 5 ml of extract solution and standard solution distinctly. These solution mixtures were kept in dark for 30 minutes. 
The degree of DPPH purple decolourisation to DPPH yellow indicated the scavenging effectiveness of the extract. The absorbance of the 

combination was determined at 517 nm using UV –Visible Spectrophotometer and ascorbic acid was served as a positive control. Lower 

absorbance of the reaction mixture indicated higher free radical scavenging activity. The percentage of scavenging was calculated as follows:  

% DPPH radical Scavenging = Absorbance of control-Absorbance of test sample) X 100 / Absorbance of control. 

2.3.2 Cell culture and treatment 

Human cancer cell lines HepG2 (hepatocellular liver carcinoma) were obtained from National Centre for Cell Sciences (NCCS), Pune. 

Cells were maintained in DMEM media supplemented with 10% FBS 100 U/ml penicillin and 100 µg/ml streptomycin with 5% CO2 at 37° 

C in CO2 incubator. The cultured cells were harvested, counted and used for further assays. 

2.3.3 In vitro cytotoxicity assay/Anti-proliferative activity 

The cells were seeded in 96 well plates (5000 cells /well) and then kept for incubation for 24 hours at 37oC. Different concentrations of 
plant extracts were added to the wells. Controls were maintained to determine the control cell survival and the percentage of live cells after 

culture. After that kept in an incubator for 24 hours at 37oC. Removed the medium completely and added 100µl of MTT reagent to it. Then 

kept in incubator for 2 hours at 37oC and observed for formazan crystal formation under microscope. The yellowish MTT is reduced to dark 

coloured formazan by viable cells only. Removed the medium completely and added 100 µl of isopropanol and kept for 10 minutes and 

incubated at 37oC. The colour developed was quantified with an ELISA plate reader at 570 nm. The cell survival (CS) is expressed as 

percentage cell survival % CS = (T/C) X 100, where T is the OD of test and C is the OD of control. Cell survival percentage using MTT 

assay was calculated using the following equation: % cell survival = Absorbance in drug treated wells –Absorbance in blank / Absorbance in 

control well-Absorbance of Blank X 100 

From this the percentage of cytotoxicity was calculated. 

III.RESULTS AND DISCUSSION  

3.1 Phytochemical analysis 

Preliminary qualitative analysis of the four extracts confirmed the presence of phyto constituents like tannin, phenolics, flavanoids, steroids, 

glycosides, terpenoids, and reducing sugar in various extracts of Cucurbita maxima. The methanolic extract was rich with wide range of 

plant compounds like phenolic, tannin, saponin, flavonoids, terpenoids, glycosides and sugars. The presence of phenolics, tannin, steroids, 
flavonoids, terpenoids and glycosides were confirmed in the methanolic extract of Curculiogo orchioides (Table 1). 

Table 1 : Phytochemical analysis of leaves extracts of Cucurbita maxima 

Sl 

no 

Secondary 

metabolite 

Alcohol 

extract 

Acetone 

extract 

Chloroform 

extract 

p.E Water 

extract 

1 carbohydrates +  + + + + 

2 saponin + (slightly) - + - + 

3 tannins + - + - - 

4 flavonoids + + + + + 

5 Alkaloids + - + - + 

6 Anthocyanide 

and 

betacyaninde 

+ + - + + 
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3.2 Antioxidant activity 

Free radicals are molecules or atoms that have at least one unpaired electron which usually increases the chemical reactivity of the 

molecule. Free radicals can react with other molecules to cause cell damage or DNA mutation. Molecules called antioxidants protect against 

free radical damage and their action permit to ensure a balance between production and destruction of free radicals. Antioxidant capacity of 

the methanolic extracts were evaluated by DPPH assay. DPPH radical scavenging assay shows that the ethanolic extracts of the plant have 

potential antioxidant activity which increases with the concentration of the extract with the lowest Effective Concentration which scavenges 

50% radical (EC50) of 60 µg/mL (Fig. 1).  

Table 2: Percentage of scavenging activity of Cucurbita maxima in different extracts 

Concentratio

n (g/ml) 

% of scavenging  activity 

Ethanol 
extract 

Acetone 
extract 

Petroleum 
ether extract 

Chloroform 
extract 

Water 
extract 

100 77.8 66.66 64 65.9 63.63 

 

Table 3: Percentage of scavenging activity of Cucurbita maxima in ethanol extract at various concentrations 

Concentration(µg/ml) 

 

% of scavenging activity of 

Ascorbic acid 

% of scavenging activity of 

cucurbita maxima (ethanol  

extract) 

10 40.63 38.6 

50 60.59 58.2 

100 80.25 77.8 

200 87.64 89.2 

400 90.26 86.8 

600 93.5 91.4 

 

   3.3 Anti-proliferative activity  

Even though there is remarkable development in the field of molecular mechanism of cancer, the development of chemotherapeutic agents 

still remains ineffective and costly. 33 Medicinal plants showing potential activity are important sources of bioactive molecules which can be 

developed as potent chemotherapeutic agents. 34 The cytotoxicity of the plant was measured against human cancer cell lines HepG2 cells 

using the MTT (3-[4, 5- dimethylthiazol-2-yl]-2, 5- diphenyltetrazolium) assay. Different concentrations (50- 250µg/ml) were used for the 

assay. 10% DMSO was used as negative control. Methanolic extract showed significant cytotoxicity activity with an IC50 108.72 µg/ml at 

48hr. Further studies are required to identify the potential compounds and their mechanism of action. 

Table 4: Percentage of cell survival  

 

 

 

 

 

7 Glycosides - - - - - 

8 protein - - - - - 

9 Phytosterols 

and steroids 

+ + + + + 

10 phenols + - + + + 

Concentration(µg/ml) 

Cucurbita maxima(ethanol  extract) 

% cell survival 

6.25 74.9 

12.5 56.9 

50 55.8 

100 45.5 
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IV.CONCLUSION  

Methanolic extracts of Cucurbita maxima found to be more potential compared to the other extracts which may be attributed to the high 

phenolic and flavanoid content of the extract. Further studies are required to isolate and characterize the bioactive compounds and their 

mechanism of action which may lead to the development of novel compounds. The outcome of the present studies indicates the presense of 

powerful and potential bioactive compounds for the development of new ‘leads’ to combat various lifestyle diseases of the present era.  
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Abstract :  Competency management is described as an integrated set of human resource activities aimed at optimizing the 

development and the use of employee competencies in order to increase individual effectiveness, and, subsequently, to increase 

organizational effectiveness. Talent management involves individual and organizational development in response to a changing 

and complex operating environment. The IT industry has been found to be ideal for Kerala in terms of its potential to generate 

opportunities and employment with little pressure on land, environment and other resources. The study is exploratory in nature. A 

multi-stage random sampling method has been used for selecting the respondents for the purpose of the study. SPSS Software and 

MS Excel were used for Analysis. The awareness was measured by using their responses on levels of implementing competence 

practices in the organization and who identifies competences for each job. The study envisages that most of the organisations are 

confronting the challenge of talent shortage. One of the significant factors that foster talent management seems to be culture, 

which evolves management support, freedom/stimulation and readiness to change. The significance of competencies regarding 

individual development with emphasis on enhancing competencies and underscoring the significance of competencies is 

performance appraisal. 

 

Index Terms - Competency, Competency Management, Talent Management, Talent Shortage, Information Technology. 

  

I. INTRODUCTION 

The most prized possession of an organisation is its human resource. They play a key role in the growth and 

transformation of the organisation. Laying emphasis on human resource will guarantee their effective utilisation, expanding the 

boundaries of conventional human resource function. However, in today’s competitive world, only the fittest will survive and 
individuals with essential competencies are of demand. Employee development is a process that ascertains that there is a strategic 

connection that tethers the organisations success in the long run with the employee’s competencies and their career demands and 

choices. Competencies means a skill or a talent and the level of performance attained (what people can do) and competency refers 

to means or behaviour by which it is reached.  

 

Human recourse is the most valued asset of the organization and they significantly impact of the organization 

transformations and growth. Focusing on the people will ensure their effective utilization, going beyond the scope of the 

traditional human resource function. But in today’s world of competition only the best will survive and for this competent person 
with the essential competencies is the need of the hour. Employee development is a process that ensures that there is a strategic 

link that binds the organization’s long-term success with its employees’ competencies, and their life career needs and preferences. 
Competence means a skill and the standard of performance reached (what people can do)and competency refers to the behaviour 

by which it is achieved (how people do it). Competency can be associated with the characteristics of a manager that lead to 

exercise of skills and capabilities which entails effective performance in an occupational surrounding. Competency also manifests 

the potential to transfer skill and abilities from one area to another.  

 

Competencies and Competency Management 

Competencies and competency taxonomies are the basic components of what is called “competency modelling” or 
“competency management”. Competency management is described as an integrated set of human resource activities aimed at 

optimizing the development and the use of employee competencies in order to increase individual effectiveness, and, 

subsequently, to increase organizational effectiveness (Van Beirendonck, 1998). 

 

As competencies are widely applied and they contribute to the prediction of effectiveness, thus it is important to study 

competency applications in practice. For that reason, in this empirical study, focus was on one of the most well-known 

competency applications, namely competency management. Competency management is an integrated set of human resource 

activities aimed at optimizing the development and the use of employee competencies in order to increase individual 

effectiveness. Subsequently, an increase in individual effectiveness is expected to contribute to the realization of organizational 

goals and to organizational effectiveness. 

 

Competency Measurement Methods 

A competency may be demonstrated in many ways. One method of identifying the typical ways that competencies are 

demonstrated is to identify the behaviours or tangible results (outcomes) produced by their use in the context of the work 
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Abstract :  Dairying continues to occupy a prominent position as a subsidiary occupation to agriculture in Kerala. Dairying, 

because of its peculiar features, need adequate and timely support to have a sustained production and growth. The assistance and 

Incentives from various institutional agencies such as MILMA, Animal Husbandry Department and Dairy Development 

Department have been studied. 

 
IndexTerms - Dairy farmer, Dairy Co-operative Society, Member, Non Member 

I. INTRODUCTION 

 

Dairying has been considered as an important source of Income for small and marginal farmers in India, since a certain per cent 

of the income of the rural households is contributed by milk. It helps to improve the status of rural farmers especially weaker 

sections, consisting of small and marginal farmers and landless labourers and women of low income families. Dairying seems to 

be a viable option for villagers who don’t otherwise have access to other lucrative and alternative employment opportunities. 

Because of the inherent risks involved in this activity, the farmers who undertake this profession should be supported through 

proper interventions which ensure them feasibility and viability for their venture. There are various agencies that are involved in 

assisting the dairy farmers such as Kerala Co-operative Milk Marketing Federation, popularly known as Milma, Animal 

Husbandry Department and Dairy Development Department. These agencies provide various assistance and Incentives for the 

sustainability of Dairy farmers in Kerala. 

 

Review of Literature 

Review of literature is an integral part of all scientific investigations which would enable the researcher to understand the 

research gap and justify the study. Here the research begins with an enquiry into the studies already conducted in the field of 

dairying and it would throw light on the various aspects of dairying that has been studied from different angles by expert 

researchers and authors. 

Sulastri and Maharjan (2002) in their study titled “Role of dairy co-operative services in dairy development in Indonesia: 

a case study of Daerah/stimewa Yogyakarta province made specific objectives to grasp the situations of dairy farming and dairy 

co-operative in Indonesia especially DIY province, to see the relationship of dairy co-operative and dairy farming and assess the 

role of dairy co-operative services on dairy development and its contribution on household income of farmers. Data were 

collected by interview with dairy co-operative officials and the farmers through a structured questionnaire, on site observation and 

participatory appraisal. From the study, it could be revealed that most of the farmers make best use of all services provided by the 

dairy co-operatives and improve their dairy farming. Dairy farmers are also well satisfied with the co-operative services and 

perceive that their dairy farming management has become better in almost all the aspects. Consequently, the income from dairy 
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ABSTRACT: Dairy is a vital part of the global food system providing economic, nutritional and social benefits 

to a large proportion of the world’s population. Dairying as a profession has it’s own significance in providing 
a secondary source of Income for millions of rural families. The present study enables to understand the 

pattern of Dairying adopted by the dairy farmers in Kerala to study in detail their feeding and breeding 

practices. 

 
Key Words: Dairy farmer, Dairy Co-operative Society, Member, Non Member 

 

Introduction 
Dairying has assumed the most important role in providing employment and income generating 

opportunities for rural population. The advent of dairying has been a boon for dairy farmers and of 
particular importance to those segments of the society that have been traditionally weak, the small 
landholders, landless labourers and women. The agriculture, being only seasonal, the dairy industry 

provides off-season work, steady income and keeps the rural population employed throughout the year.  
It provides an year-round source of income for people who previously could only depend on payments from 

small seasonal crops or from occasional labour. While considering the significance of dairying as a 
profession, it is pertinent to study the pattern of dairying adopted by the dairy farmers which includes both 

the feeding practices and the breeding practices. 
  
Review of Literature 

Review of literature is an integral part of all scientific investigations which would enable the researcher to 
understand the research gap and justify the study. Here the research begins with an enquiry into the studies 
already conducted in the field of dairying and it would throw light on the various aspects of dairying that 

has been studied from different angles by expert researchers and authors 
Jaisridhar et al.  (2013) explored the factors determining the adoption of scientific dairy farming 

with special reference to farmer’s call centre of Tamilnadu”.  The study was taken to assess the socio-
economic determinants of dairy farmers of Tamil Nadu who obtained information on scientific dairy farming practices from farmer’s call centre (FCC). The research design formulated in this study consisted of 150 randomly selected respondents who were practicing dairy farming and who had consulted farmer’s call 
centre (FCC) to seek information on scientific dairy farming. The data for the study was collected with a 

well-constructed interview schedule and the analysis was carried out using Statistical Package of Social Science (SPSS) software. From the results it was evident that, farmers who had contacted Farmer’s Call 
Centre (FCC) and enquired about scientific dairy farming practices had utilized its recommendations greatly. 
The timely delivery of information and its trustworthiness among clients might have stimulated the 
information utilization pattern of the farmers and increased their extent of adoption on scientific dairy 

farming practices. On the other side, it is suggested that awareness should be stressed upon farmers to 
utilize video conferencing, voice mailing and SMS facilities that are available with FCC. Training programme 

can be organized for the farmers on how to operate such facilities. 
Mishra and Bardhan (2009) analyzed the patterns of adoption and disadoption of vaccination and 

deworming by dairy farmers in TARAI area of Uttarakhand and identified the factors influencing patterns of 
adoption. The study was carried out on 80 farmers in five randomly selected villages of Rudrapur block of 
US Nagar district of Uttarakhand. Primary data were collected by personally interviewing the head of the 

household with the help of a well- structured and pre- tested schedule on socio-economic, communication 
behaviour, Psychological and institutional attributes.  In this study, two three- item scales were developed to measure farmer’s risk attitude and risk perception as per the method used by Bard and Berry (2005). Th e 
findings pointed out that the adoption rates have been high for vaccination over the years when compared 

to deworming. It could also be observed that providing farmers easy access to market in terms of better 
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ABSTRACT 

Dairying is a rural land-based saving and gender-neutral enterprise that provides a more favorable opportunity  

of employment and provides a constant source of income for rural farm households. However, due to the inherent risks 

associated with the dairying activity, the dairy farmers are facing serious threats that even question their sustainability.  

The present study has made an attempt to bring out the constraints faced by the dairy farmers and enabled to suggest an 

appropriate solution so as to overcome the existing situation to a certain extent. 

KEYWORDS: Dairy Farmer, Dairy Co-operative Society, Member, Non-Member 

 
INTRODUCTION 

Dairying has acquired the contours of a fully-fledged industry in the country and has positively improved the life of 

those engaged in this business, directly or indirectly, bringing significant socio-economic changes. Cattle rearing had been a 

very popular household based economic activity in Kerala associated with agriculture where the cattle waste was the major 

input for all types of agriculture and thus even today dairying is mainly a subsidiary occupation to agriculture in Kerala. Kerala 

is identified as one of the big consumer states of India in the food sector. In the milk production front, Kerala has a prestigious 

position producing over 70 per cent of the requirement within the State. The emergence of the Operation Flood Programme 

in the State during the year 1980 and the formation of Kerala Co-operative Milk Marketing Federation (KCMMF) popularly 

known as MILMA became a turning point in the history of dairy development activities of the State.  Out of an estimated  

11 lakh dairy farmers in the State, nearly three lakh farmers market their surplus through the co-operative system (Expert 

Committee Recommendations, GOK,2009) Dairying provides a unique daily income to these families who are engaged in 

this profession. Dairying, though a remunerative activity, possesses a large number of constraints in profitably managing it. 

This may often prompt the dairy farmers to quit this sector and may adversely affect the self-sufficiency in milk production 

and this has far-reaching consequences in our economy. Self-sufficiency in milk production cannot be attained, unless and 

until the farmers are retained in the dairy sector. To ensure sustainability of dairy farmers, dairying should be sustainable. The 

farmers will be encouraged to take up this occupation only if they can depend on dairying as a subsidiary means of livelihood. 

In this context, it is pertinent to study the constraints faced by these dairy farmers for facilitating a need-based intervention 

from the part of various institutional sources that are existing to support the dairy farmers. 
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Hysteric Stone: Ashitha’s Fictional World

Muse Mary George

shitha was a different woman writer who A(re)defined the space of  fiction with 
uniquely formal literary models. One had 
witnessed her pen giving birth to writings that 
were informed by spiritual and philosophical 
experiences. She translated Vachana poems, Sufi 
writings, and Taoist philosophy into Malayalam; 
also, she wrote works that fall into the category of  
Children’s Literature. She was the favourite 
disciple of  Guru Nitya Chaithanya Yati. All said and done, Ashitha was 
fundamentally a short-story writer. The minute and innocent female 
experiences that appear in her fictional world make her short stories very 
distinct from the usually perceived general features of  women’s writing. Her 
stories have been collected in the following books: “Vismaya Chihnanga±” 
(Exclamation Marks), “Apørna Viråmanga±” (Semicolons), Nilåvinte Nå»»il (In 
the Land of  Moonlight), Oru Strðyum Parayåttatu (What No Woman Would 
Say), and Ashithayude Kathaka± (Ashitha’s Stories).

Even though she had a writing life close to forty years, she maintained 
an outer persona that was replete with silences and withdrawal. Here was one 
who lived in writing, forever searching for the pristine cleanliness of  a 
deepened spirituality. Apart from her children’s writing, in all her works, right 
inside the outer layers of  simplicity and silence, there was a subdued sizzle of  a 
live ember—one that refused to be doused by the incessant dripping of  water. 
As a female reader, I feel deeply that even when a mundanely still and 
determined life is being sustained on the outside, in the inner core of  her 
stories there is a pathway of  fluid stones that constantly move from such an 
inside to an even more inward place. Put another way, these are stories that 
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Abstract 

The study aims to investigate how parental involvement differ among children of alcoholics and children of non-

alcoholics. The study is conducted among 85 children of alcoholics and 100 children of non-alcoholics selected from 

various schools in Palakkad, and Ernakulam District, Kerala. Sample was taken using random sampling technique. 

The age of the sample ranged from 13 to 15 years. The tools used in the present study are Children of Alcoholic 

Screening Test by Paul and John, and The Parental Involvement Scale by Chouhan and Arrora (2009). The analysis 

was done using SPSS, Version 23. Student ‘t’ test was done for finding out the difference between children of 

alcoholics and children of non-alcoholics. It was found that high parental involvement among children of alcoholics 

than children of non-alcoholics. And no difference in self-esteem was noted. This may be because in alcoholic 

families one parent may give more attention and care to the children because of the neglect or problem behaviour 

from alcoholic parent. 

Keywords: parental involvement, social support, self-esteem, children of alcoholics, and children of non-alcoholics 

I INTRODUCTION 

Problems related to alcoholism is studied by many researchers. It has a major role in our society. Because alcoholism 

is not just a disease, it is a family disease (Ackerman, 1986). Alcohol abuse is defined as a “maladaptive pattern of 

alcohol use indicated by continued use, despite a persistent or recurrent social, occupational, psychological, or 

physical problem that was caused or exacerbated by alcohol use or by its recurrent use in physically hazardous 

situations” (APA, 1994). In this definition by APA, they clearly states that social, occupational, psychological, and 

physical problems are associated with alcohol abuse. That is alcohol addiction not only produce physical impact on 

them but also it affect them psychologically, socially, and emotionally. Its impact is not just to the user, it also affects 

the people who linked with them. There are lots of problems linked with alcoholism. There is evidence that, when 

comparing non-alcoholic families, marital discord and aggressive problems are mostly associated with alcoholic 

families, both the partner and children are the victims of this (Stanley, 2006 & Anitha, 2007).  

There is no doubt that alcoholism is a major cause of family disruptions. Alcohol ruined not only the person who 

drink but also his/her family and surrounding people. The one among such victim is children of alcoholic parent/s. 

It is found that children of alcoholic parents are facing many psychological problems like depression, aggression, 

http://www.ijrar.org/


© 2019 IJRAR June 2019, Volume 6, Issue 2                                     www.ijrar.org  (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR19K6901 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 377 
 

delinquency etc. (Williams et al., 2009). Not only psychological problem, many studies found that alcoholic family 

environment increases the risk for behavior issues in children (Chassin, Rogosch, Barrera, 1991; Hawkins, Catalano, 

Miller, 1992; Chassin et al.,1996; Eiden et al. 2007; Cierpiałkowska, Ziarko, 2006; Grzegorzewska, 2013).. 

Cierpiałkowska, and Ziarko (2009) also found that parental alcoholism and children’s externalizing behavior is 

highly correlated. Not only children the whole family is suffering because of a family member’s alcoholism. So 

there is no doubt that alcoholism is a social disaster. 

When a parent intakes alcohol heavily, he/she withdraw all their love and affection from their partner and children 

(Eiden, Edwards, & Leonard, 2002). According to Woititz (1985) alcoholic parents can’t provide a constant affection 

to their family, sometimes they will provide warmth but at some time they may express rejection. Some studies 

showed that the extent of family support and the involvement of parents can predict the behavioural problems in 

adolescents (Loeber & Farrington, 2001). 

Parenting involvement means the extent to which parents involve in children’s life and schooling. If parents do not 

attend their children or neglect them, it will negatively affect the children. Researches shows that engaging in higher 

education and parental involvement has positively correlated (Mapp, 2007). Many theories pointed out the 

importance of warmth and affection from parents in the life of children. According to Roberts (2013) it can also 

consider as physiological need. If it is not satisfied that will lead to psychological problems to the child. Neglecting 

and unattended parenting style will produce a problematic child than a warm and involving parent. Children who 

have positive relation with their parents have high level of well-being and lower chance to engage in behaviours like 

drug abuse, smoking (Aufseeser, Jekielek, & Brown, 2006). 

If parents are abusing alcohol the child may not get proper care from them, or sometime the problem itself may 

increase the care towards the child. The chances for both have to consider. But researches shows that alcohol 

dependence in family negatively affect the child. In childhood they depends to their parents completely for fulfilling 

their needs, physical, psychological and social. But alcoholic parents may not fulfill these all. Their economic status 

may also disrupt due to drinking problem.  Harwin et al. (2010) says that children of alcoholics struggle to achieve 

their potential in their life. 

As parental involvement, social support also has a major influence on children’s development. Studies showed that 

less parental involvement and low social support increases the likelihood of conduct problems among adolescents 

(Loeber & Farrington, 2001). Perceived social support also influence children. Some studies proposed that children 

with higher perceived social support has less PTSD symptoms (Panagioti et al., 2014). And there is also findings 

that the perceived social support reduces the severity of PTSD symptoms, thus it will not lead to the suicidal issues. 

Grzegorzewska1 and Cierpiałkowska (2014) conducted a study and found that perceived social support and 

behavioural problems are related among children of alcoholics. They found that low level of social support predicts 

the externalizing behavioural problems in children of alcoholics.  If an adolescent is getting proper parental support 

then the later drug abuse is lowering even they have lower control on their behavior (King & Chassin, 2004). But if 

parent is an alcoholic it is less chance to get proper support from the parent side. And we know children are not only 

interact with parents in this age, peer contact also there. And one research finding shows that even if peer 

involvement is there for substance abuse, if there is proper parental support then it can moderate the effect of peer 
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pressure for substance abuse (Frauenglass et al., 1997; Marshal &Chassin, 2000). Children acquire many abilities 

through environment. In that we can’t ignore the role of family, especially parents. Personality, intelligence 

everything is influenced by nature and nurture. The parents have greater role in the development of a child. If 

alcoholic parent fail to provide proper care to their children the effect of such behavior on children will be 

unimaginable.  

Parents have also role in developing ones self-concept.  Children acquire the concept about them through the 

interaction with others (Gergen, 1972;  Mead, 1934). Self-esteem is defined as a sense of his own value or worth. 

There are studies that says that children of alcoholics have lower self-esteem (Bush, Ballard, & Fremouw, 1995). 

Many researchers found that self-esteem has a major role in one’s life. Burns (1982) found that self-esteem have 

positive impact on academic achievement. And investigators, Sherman  (1964)  and  Black  (1974) also agrees that 

self-esteem positively contributes to academic success.  

Children of alcoholics may have facing problems due to parental alcoholism. And that may lead to many 

psychological problems in their life. This is a study that investigating the parental involvement, social support, and 

self-esteem of children of alcoholics.  

1.1 Need and Significance 

The statistics shows that alcohol consumption is increasing in our Nation, and especially in Kerala state. Adolescence 

is the period where many crucial changes take place. We know it is a period of “stress and storm”. In this time the 

role of parent is inevitable. If a parent is alcoholic the child may encounter serious issues in families. Family is the 

main source of a person’s success. Many theorists point out the interactive environment plays major role in person’s 

life. So definitely the family related problems may contribute negatively to one’s life. There is controversial studies 

also, they shows that family problems may not have significant impact on a person’s self-esteem and all. In this 

background, this study may reveal the important aspects of parental alcoholism in children’s life. And everywhere 

the care is providing to the alcoholic patient, many neglects the suffering of their family. This study aims to find out 

the problems if children of alcoholics and thus it can be highlight in this increasing alcohol consuming society.  

1.2 Statement of the problem 

The problem under study is entitled as “Parental Involvement, Social Support, and Self-esteem Among Children of 

Alcoholics and Children of Non- Alcoholics”. 

 

1.3 Objectives  

1. To find out whether there is significant difference in parental involvement, social support, and self-esteem 

among children of alcoholics and children of non-alcoholics. 
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1.4 Hypotheses  

1. There is no significant difference in parental involvement among children of alcoholics and children of non- 

alcoholics. 

2. There is no significant difference in social support among children of alcoholics and children of non- 

alcoholics. 

3. There is no significant difference in self-esteem among children of alcoholics and children of non- alcoholics. 

4. There is no relationship between parental involvement, social support, and self-esteem. 

II METHOD 

2.1 Participants 

The sample consists of 185 adolescents (85 children of alcoholics and 100 children of non-alcoholics). The sample 

was selected using random sampling technique and was taken from Palakkad and Ernakulum district, Kerala. The 

age of participants ranged from 13 to 19.  

2.2 Tools 

The tools used for data collection were: 

1. The Parental Involvement Scale developed by Chouhan and Arora (2009). 

There are 25 items in the scale, each provided with a ‘5-point’response category from ‘always=5’ to 

‘Never=1’. Of the 25 items, 14 items are positively worded and 11 are negatively worded. The split half 

reliability of the test is 0.92 and validity is 0.85 (product moment method) 

2. Social Support Perception Scale developed by Jose and Sylaja (2005). 

It has total 24 items. And it has adequate reliability and validity. Test retest reliability is 0.86 and validity is 

0.84. 

3. The Self-esteem Scale developed by Rosenberg (1965). 

It is widely used 10 item scale. Internal Consistency is range from, 0.77 to 0.88. Test-Retest from 0.82 to 

0.85. Criterion Validity: Correlated -0.64 with anxiety, -0.54 with depression. 

4. Children of Alcoholics Screening Test developed by Jones and Pilat. 

CAST has excellent reliability (alpha = .98). Support was also shown for several types of measurement 

validity, including discrimination validity, factorial validity and construct validity (Sheridan, M.J 1995) 

2.3 Administration 

The informed consent from the participant was obtained. In this case the informed consent from the parents 

also taken as the participants are minor. Name and other personal details were not collected. And the data 

collected kept very confidentially. After getting the informed consent the questionnaires distributed and obtained 

the data. 
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2.4 Statistical Analysis 

Analysis was done using SPSS 23. Descriptive analysis and Student’s‘t’, and Pearson correlation were used to 

analyze the data. 

III RESULT AND DISCUSSION 

The result obtained were displayed below. 

Table 3.1 

Mean, standard deviation, and t obtained by children of alcoholics and children of non-alcoholics in parental 

involvement. 

 Children of Alcoholics Children of non-Alcoholics  

Variable  (N=85) (N=100)  t 

 M SD        M SD  

      

Parental involvement 93.58 11.01                              86.04 16.24 3.73** 

      

     

The result showed that there was a significant difference in parental involvement among children of alcoholics and 

children of non-alcoholics which was significant at 0.01 levels. The mean value of children of alcoholics (M=93.58) 

was higher that of children of non-alcoholics (M=86.04). This showed that children of alcoholic had more parental 

involvement than children of non-alcoholics. Many investigators found that parenting involvement is less for 

children of alcoholics. A study by Mahato, Ali, Jahan, Verma, and Singh (2009) found that alcoholic parents are 

more demanding, rejecting, and neglecting than non-alcoholic parents. The present findings are opposing the already 

established results. This may be because if one parent is alcoholic the other parent may take care of children or may 

give more care to him/her. The study conducted in Kerala and the children may get more care in such regions. And 

also the lack of care or the alcoholic problems of one parent may itself increases the care from other parent to 

compensate that. 
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Table 3.2 

Mean, Standard Deviation, and t of Social support, with regard to children of alcoholics and Children of non-

alcoholics. 

Social support Children of alcoholics 

(N = 85) 

Children of non-alcoholics 

(N = 100) 

t 

 M SD M SD  

 

Social support 

 

101.14 

 

12.29 

 

99.03 

 

13.90 

 

1.09 

 

Social support 

in family 

 

34.80 

 

3.79 

 

34.23 

 

5.21 

 

0.85 

Social support 

from friends 

34.82 5.29 32.96 6.82 2.09* 

Social support 

from 

environment 

32.33 4.74 31.98 4.45 0.51 

 

There is no significant difference in social support total score, social support from family, and social support from 

environment among COA and NCOA.  

But there is significance difference in social support from friends among children of alcoholics and children of non- 

alcoholics which is significant at 0.05 level. The mean value of children of alcoholics (M=34.82) have more 

significant than children of non-alcoholic (M=32.96). The current study is conducted among adolescent group. It is 

important to note that this group is a special group. At this age most of them are more influenced by their peer group 

and school environment. An adolescent child will share more to their peer group than with parents. This may be one 

reason that peer support has more for children of alcoholics. They may share their family issues or emotional 

disturbances to their friends than family. And at this age they are spending more time with peer group than parents. 

Some investigators (Brown, 2004; Steinberg & Silverberg, 1986) found that adolescents spend more time 

with peers and that leads increasing peer groups’ influence in their life and they are giving more importance to 

peer group. 

Table 3.3 

Mean, Standard Deviation, and t of Self-esteem among children of alcoholics and Children of non-

alcoholics. 

Variable Children of alcoholics 

(N = 85) 

Children of non-alcoholics 

(N = 100) 

t 

 M SD M SD  

 

Self-esteem 

 

17.93 

 

3.15 

 

18.24 

 

3.43 

 

0.63 
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The mean value of self-esteem in children of alcoholics (M=18.24) have slightly more than children of non-

alcoholics (M=17.93), but it is not significant. The similar findings were noted previously by Kraemer (1999) in his 

research paper A Correlational Study of Self-Esteem and Family Support in Adult Children of Alcoholics and Adult 

Children of Non-Alcoholics. He also found that no significant difference in self-esteem between the two groups. As 

we look into the literature it is clear that the self-esteem among children is not just the result of parental influence. 

There are many factors contributes to child’s self-esteem. Locus of control (internal locus of control), sense of 

belongingness, mastery in experiences etc. are some of the factors that contributes to the development of self-esteem. 

Here the difference between two groups are only in the case of parental alcoholism. Other factors are controlled. So, 

it is clear that not just parental alcoholism affects the self-esteem of a child.  

Table 3.4 

Relationship between parental involvement, social support, and self-esteem. 

 

Variable Social support Social support 

in family 

Social support 

in friends 

Social support 

in 

environment 

Self-esteem 

Parental 

involvement 

0.29** 0.31** 0.12* 0.29** 0.12 

Self-esteem 0.23** 0.20** 0.16** 0.24** 1 

 

Parental involvement is positively correlated with social support and self-esteem positively correlated with social 

support. That means increasing parental involvement leads to increasing social support and increasing social support 

also leads to increasing self-esteem.  

 

IV CONCLUSION AND LIMITATION 

From the study it is found that children of alcoholics and children of non-alcoholics differ in their parental 

involvement and social support. Children of alcoholics get more parental involvement that more social support from 

peer group. There is no significant difference in self-esteem between both groups. 

The study has some limitation. The sample collected from only two districts from Kerala. And the sample size is not 

a large one. 
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Abstract  

 

In locating mindset of people coming within a hilly region of Idukki in the Kerala state, life narratives form 

a valid genre in reconstructing history. Attitudes of people belonging to different social categories, the af-

fluent peasant migrant, the common peasant migrant and the adivasis mutually reinforce certain emotions 

and concerns and at the same time evokes memoirs that are self contained in their own realms of the social 

sphere. A researcher in the oral history of the region comes across narratives that contain these common-

alities and differences which make textual analysis of the narratives vital for reconstructing histories of 

people in specific social ecologies of living. Three narratives from the above said classes are taken in this 

paper for a critical textual analysis that poignantly reveal the human stories missed in archival records of 

the region.  

 

Key Words - Memory, Oral testimony, Migrant, Mindset 
 

 

 

 

“All history depends ultimately upon its social purpose”1 

 

Memories are vital sources of information about the events, movements and processes of the past. 

Most often only ‘dominant memory’ finds its place in the columns of history and ‘marginalized memories’ 
are often neglected as areas of the wild and the rude. We might use oral testimony alongside other sources 

to recover neglected or silenced accounts of Past experience, and as a way of challenging dominant histo-

ries which underpin repressive attitudes and policy.2 People in the urban and rural spaces like the non-

industrial urban poor, the agricultural worker, the poor peasant and the tribal have a history to convey, but 

their histories are marginalized as they themselves are marginalized in the society. In this context, I would 

posit the argument that recording their testimonies that are the pronounced words from the archives of their 

memories empower those historyless people with a historical consciousness and at the same time find for 

them a place in the domains of historiography. This process finally democratizes the practice of history and 

produce what are called histories or alternate versions of the past.  More than that, memory studies help 

methodologically work about history of mentalities, history of everyday life and popular culture. What is 

attempted here is the hermeneutical analysis of a minute part of an oral historical interview which I had 

with a Panchan Sooryan, a tribal ,Thaadi Achen,a rich peasant and Kunjettan,an ordinary peasant which 

revealed certain methodological as well as theoretical insights into the practice of making history in the 

context of Kerala historiography. 

History writing is a contest of memories, and certain memories achieve centrality and luxuriate grandly in 

various forms of historical evidences like the official documents of the governments, institutional docu-

ments like that of the church or the temple and reminiscences left over by the elite classes. To a far greater 

extent, the memories of the common people, especially the marginalized are neglected by the professional 

historian who consider written documents as something sacrosanct and neglect spoken words of the people 

as fictitious accounts of the past. Memories of the past are, like all common sense forms, strangely compo-

site constructions, resembling a kind of geology, the selective sedimentation of the past traces.3From the 

individual memories the historian is able to go to the collective memory or popular memory, where the 

process of historical reconstruction transcends into wider areas. Historiography of Kerala needs such a 

break, a real departure from the dominant way of history writing. The present paper attempts to explore 

certain areas in this direction, through a hermeneutical analysis of oral testimonies of three different indi-

viduals who have much to say about their histories. 
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Lights! Camera! Action! And the Birth of Histori-

cal Film 
Dr Sebastian Joseph, PG & Research Centre in History, UC College, Aluva 

 

Abstract 

Films convey the past as a different mode of expression and presentation. The past when translated as 

visual images in the moving picture, the narrative gets adapted to the massive entertainment structure of popu-

lar film. Written history that follows the dictum of positivist historiography stand apart fro this genre of his-

torical film. Where the written text fails, feature films succeed in capturing the emotive heuristics of the past 

through making plots ands plots in the way of history telling. The mode of presentation in feature film and 

historical texts do follow different methods to recreate the past, but films engage in the recreation with signs 

and symbols different from textualised past. On the screen sometimes historical film take the central theme of 

the problem and without deviating from it, creates certain plots that did not happen in the past. This is done to 

capture the attention of the spectators. On a pedagogic level the use of films for propagating history seems 

highly promising in so far as the films make history an affectionate way of narrating the past.  

 

Key Words : Representation, Film, Fiction, Spectator  

There is a convention in believing representation of the past, professionally called history, as dead past, 

unmoving and static in words and phrases and in the form of tangible artefacts, always reiterating positivist 

notions of objectivity and ultimate truth of historical science. In a post literate world too, many cling to this 

belief in positivist craftsmanship of history writing, a history that replicate the past , to quote Leopold von 

Ranke , past as it had exactly happened. Rankean traditionalists who were / are acclaimed professional histo-

rians, as a community, cherished the idea of projecting history as factual representation of the past in the light 

of the critical scrutiny and analysis of sources  through a scientific methodology that legitimise the claim of 

history to the status of being called a science. They consider history as a science of the past that comes under 

the rubric of social sciences. Implicit in these notions is the belief in scientism, that would create a truthful 

knowledge of the past through eliminating the philosophical rumination or imagination of the historian and re-

jection of historical imagination that make room for accommodating an emotional world. In their desire for 

regulating the entry of the emotional world, a coercive restraint is recommended for containing imagination 

that would fictionalise and in effect weaken the claim of scientific history writing. Emerging from this stand-

point epistemology, is the pertinent question of a narrative past like a chemical bond or mathematical equation 

that is born in the laboratory of the historian, the archives. The archives become a sacred space for the histori-

an and therefore the textualised past of the archives is to be carried forward into the narrative of the historian. 
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Female Planters and European Socialization: 

An Example From Kannan Devan Hills, South 

India 
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and 
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Abstract: The planters opened the wild of Kannan Devan Hills for the new plantation industry. like the 

plantation labourers the planters also settled with their family in the Bungalows. All the planters were 

busy with the plantation and the lady planters were very active in the public sphere of Munnar. Clubs, 

Church, Dramatic Societies, Theaters, Exhibition programmes were conducted under the leadership of 

the female planters. 

Keywords: Club life, Female planters, Lodge and Church, Empire, Exhibition, Associations, 

Gatherings, Stress 

Introduction 

Plantation industry did a vital transformation in the landscape as well as the socio cultural milieu 

of the high ranges of Munnar which was largely known as the Kannan Devan Hills situated in the 

Northern part of the erstwhile Travancore state. When the planters arrived here they had to face extreme 

adversities like the wild forest, wild animals, entirely different population with different custom etc. In 

order to keep the planter and their family mentally fit they need to engage in social and cultural activities. 

This process was visible throughout the plantation estates of South India. Some of the programmes were 

conducted exclusively for the planter women like the exhibition Programme, Dramatic programmes etc. 

they were also very active in the club life and amusements all the programmes were organized by the 

respective estate clubs and competitions organized between different Planter Associations of South India. 

The empire and the state gave necessary support because the best mental health could produce better 

outcome. These cultural and social activities attracted more planters from Europe who came up here to 

invest. A European model of social life was constructed here.       

 Women in the Exhibition Programmes 

With the progress of time the plantation spread all over the High Ranges. Planters who came from 

Scotland and from other parts of Europe brought their family also. The social life slowly developed in 

Munnar. The planter males were busy in the tedious toil in the hill station, and found hunting fishing as 

the means of leisure. Ladies in the High Range have since the earliest days organized their own 

entertainment. There were frequent tea meetings, and an annual bazaar at which local talents were 
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Effectiveness of Station Rotation Blended Learning Model in an 

Inclusive School 
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ABSTRACT 

The Station Rotation model is an intergenerational combination of the classroom of yesterday 

with the classroom of the future through 3 stations or tables set for students to study as 

groups. This model offers a platform for all levels of learners to be included and attended by 

the teacher on a one to one basis within the classroom effectively. This practice is prevalent 

mostly in the US and European countries and done to accommodate all kinds of learners 

especially the special needs students. The present study done in two Grade 4 classrooms of 30 

students to evaluate and analyse the effective outcomes of   this method. One class following 

traditional versus one following the Station Rotation Model was studied. Results showed that 

compared to the traditional teaching approach the learning outcome is higher in all the 

learners (p<.05). The main advantage of the model is that students were less distracted and 

more interested to learn than ever before. The study concludes that the Rotation Stations can 

be a first step toward personalizing learning for students and helping in empowering all kinds 

of learners as well as achieving better all round curricular performances in Schools.  

Keywords: Station Rotation Blended Learning, Personalized Learning, Inclusive Education. 

The traditional approach to learning is to teach the way the teacher can and not the way the 

students learn and majority of the education landscape has a one-size-fits-all feel, where each 

student’s education is of a uniform mode and undifferentiated. Here all learners are expected 

to progress at the same pace and time through the same curriculum. Personalization theory 

pushes educators to think outside the box by emphasizing the need for learners to be involved 

in designing their own learning process (Campbell & Robinson, 2007). The personalized 

learning environment provides for opportunities where a learner can set their own goals of 

learning, set a pace comfortable for them and engage in a reflective process for its attainment 

.They can afford to be flexible enough to take their learning outside the confines of the 

traditional classroom. The Station Rotation Blended Learning Model (Apricot Ann Truitt, 

2016)  revolves around the personalization theory where each learner is catered personally in 

a general setting. How can this be fruitfully done is what we need to analyse.“I believe Data 
Driven Decisions are the backbone of personalized learning. We must use data to see what 

students need and don't need in order to individualize instruction and choose meaningful 
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Effect of yoga on State and Trait Anxiety of 

Adolescent: A Case Study 

*Jesna& **Vidhya 

 

Abstract 

 

In today’s competent world adolescents find it difficult to stick to the societal frames of identity 

formationand cope up with the challenges of daily life.   This induces a lot of anxiety within the 

adolescent, which is reflected not just in studies but also in their behaviour.Yoga has been proven 

as a therapy system and a number of research has been done in the area of Anxiety. This case 

study attempts to analyse and the remedial aspect of yoga and its impact on the coping of the 

individual.  The participant is a female of 14 years, who was going through severe anxiety issues 

with respect to studies and had behaviour issues related to the same. Yoga therapy has been 

provided for three months continuously.  From the pretest and post test comparison  intervention 

was found effective to reduce both state and trait anxiety of the participant. 

Key words: Yoga, Anxiety, Adolescent.  
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Adolescence is the time of rapid growth and inconsistent change that varies widely among 

individuals. Anxiety is a universal human emotion; it alerts us to potential threats and 

motivates us to prepare for challenges (Simpson, Neria, Lewis-Fernández, &Schneier, 

2010). Anxiety is a state of uneasiness, accompanied by dysphoria and somatic signs and 

symptoms of tension, focused on apprehension of possible failure, misfortune, or danger. 

Many teenagers are seriously affected with the experience of stress and depression. They 

may rely on their negative or positive behaviour while dealing with their problems Stress 

features feeling of anxiety, frustration, worry and withdrawal and a typical session of 

anxiety may last for few hours to few days (Kender, 2007). “Many people believe that the 

anxiety experienced by higher secondary school girls relates only to school. However, the 

picture is far broader. Girls Feel responsibility for various types of relationships, such as 

with friends and siblings, or have taken upon themselves leisure time commitments in 

various associations and organizations (Katrina, 2009).    

Yoga is a system of physical exercise and mental/emotional focus that incorporates 

components of the mind (cognitive and meditative concentration) and the body (postures 

and breathing exercises). While the goal of yoga historically has been to create a spiritual 

state of unity, it is also practiced to produce physical and emotional wellbeing. Research 





IJPIAR, MAHATMA GANDHI UNIVERSITY, PD Hills P O, Kottayam-686560  CELL: +91 9447230643 Email: kmseethimgu@gmail.com 

 

 

  

 

ISSN 0973-5011 

  


	2019
	2019 journal compressed
	An investigation on the luminescence quenching mechanism of ZnGa2O4:Tb3+ phosphor
	Introduction
	Experimental

	Impact of activator incorporation on red emitting rods of ZnGa2O4:Cr3+ phosphor
	Introduction

	Band structure and diode characteristics of transparent pn-homojunction using delafossite CuInO2
	Abstract
	1. Introduction

	Impact of activator incorporation on red emitting rods of ZnGa2O4:Cr3+ phosphor
	Introduction

	Intense Yellow Emitting Biocompatible CaS:Eu Nanophosphors Synthesized by Wet Chemical Method
	Abstract
	Introduction



		2023-12-16T20:34:08+0530
	PUNNOOSE M I




