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Abstract 

Impact of atmospheric moisture in the ozone estimation is examined with the help of 
different algorithms for retrieval of TOZ using GOES sounder observations.  
Sensitivity of ozone band with respect to temperature and humidity for ozone retrieval 
is calculated. Strong correlation between atmospheric temperature and ozone estimated 
implies that a precise knowledge of atmospheric temperature improves the ozone root 
mean square estimate (rsme). Percentage  root mean square (rms) difference of TOZ 
estimates from training and testing data sets for various possible cases is approximately  
0.11. Such a small value indicates the robustness of algorithms used. 
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1.  Introduction: 

 The ozone layer that resides in the earth’s stratosphere acts as a natural shield 
that protects living beings on earth from the harmful effects of the ultraviolet radiation 
of the sun. A depletion of stratospheric ozone will reduce this protection that we now 
have, and ozone concentrations therefore need to be monitored carefully on a global 
scale. The variable concentration of ozone can be detected and measured with the help 
of satellite observations. The earliest satellite measurements of atmospheric ozone 
began in 1978 with the total ozone mapping spectrometer (TOMS) sent on Nimbus-7 
satellite, and they continued aboard the Russian Meteor-3 satellite until December 
1994. Another TOMS instrument was launched in July 1996 on the NASA Earth Probe. 
The total ozone amount is computed by comparing the incoming solar energy and the 
backscattered UV radiation measured by TOMS at six different wavelengths. Satellite 
measurements of stratospheric ozone have greatly helped to generate detailed maps of 
the global ozone distribution and resulted in startling revelations about what has come 
to be known as Antarctic ozone hole. On 21 April 1995, the European Space Agency 
(ESA) launched the Global ozone monitoring experiment (GOME) aboard the second 
European Remote Sensing Satellite (ERS-2). GOME is the first European passive 
remote sensing instrument whose primary objective is the determination of the amounts 
and distribution of atmospheric trace constituents. GOME is a precursor to a more 
comprehensive mission known as SCIAMACHY (Scanning Imaging Absorption 
Spectrometer for Atmospheric CHartographY. SCIAMACHY was launched on the 
ENVISAT-1 platform in 2002 (Kelkar, Satellite meteorology). 
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Abstract   
                                                                             

Germanium oxide nanowires and nanotubes are synthesized by using a simple vapor 
transport method. The experimental conditions for the preparations of GeOx nanowires 
and GeOx nanotubes are optimized. The photoluminescence spectra of GeOx nanowires 
and nanotubes in the visible region are explored. The GeOx nanostructures have wide 
band gap energy and their optical properties promised interesting applications as in 
fabrication of optoelectronic devices. As morphology of GeOX nanostructures can affect 
on physical properties, the waveguiding behaviour of germanium oxide nanowires would 
be interesting and useful to fabricate future optical nanodevices. 
 
Keywords: Germanium oxide; Vapor transport method; Nanowires; Nanotubes;  
                     Optical properties.\ 

Introduction 

Self-assembled one-dimensional (1D) semiconductor nanostructures are extensively investigated 
as promising candidates because of their potential for enlightening fundamental concepts regarding the 
role of quantum confinement effects as well as for promising applications in electrical, optical, and 
magnetic devices [1]. Germanium and germanium oxide are of particular interest due to their unique 
electronic and optical properties. Especially GeOX is a transparent conductive oxide (TCO) with a high 
potential in optoelectronics optical devices such as optical waveguides for integrated optical systems [2]. 
GeOX is a luminescent material, and germanium oxide based glass is thought to be more refractive than 
the corresponding silicate glass. Germanium dioxide, GeOX , is a blue luminescent material with optical 
properties which are considered of interest for opto-electronic communications, so the fabrication of 
GeOX nanowires would be useful to future optical nanodevices. As in the case of other oxides, low-
dimensional structures of GeOX, such as nanowires or nanotubes [3], are potentially useful in 
nanoelectronic applications or optical nanodevices. 

GeO2 nanowires have been prepared by Ge evaporation [4], laser ablation [5], thermal oxidation [6] 
and carbothermal reduction [7, 8]. Also GeO2 nanotubes were synthesized using a vapor transport method 
[3]. Doping of nanostructures aimed at influencing the electronic and optical properties has been often 
reported [9-12]. In particular, GeOX has high refractive index (around 2) enabling GeO2 nanowires to act as 
waveguides in the visible range, and the physical properties of GeO2 nanowires may be tuned by doping 
with suitable impurities. The doping of  rare earths (REs) and metal transition elements (Er and Eu) and 
metal impurities (Sn and Mn) and their   optical properties have been investigated previously [13,14].   In 

this work, GeOx nanowires and nanotubes, have been synthesized using a simple vapor transport method. 
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The Mohabala lake is principal fresh water body located within Bhadrawati 

tahsil in Chandrapur District of Maharashtra state. Now a day lakes are 

degraded by both natural and anthropogenic activities, which deteriorate 

their quality of lake water. Normally, lakes perform the functions directly 

related to their physical, chemical and biological integrity to decide quality 

status of water. The analysis of various physico-chemical characteristics of 

water quality of Mohobala lake at different  sites  under study viz. Site A, 

Site B  and Site C were carried out for two years i.e. from June 2013 to May 

2015 for the detection of level of pollution, physic-chemical parameters 

analysis like, Atmospheric temperature (°C), Water temperature (°C), 

Transparency (cm.), Conductivity (µmhos/cm.), pH, D.O. (mg/lit.), Free CO2 

(mg/lit.), Total alkalinity (mg/lit.), Phenolphthalein alkalinity (mg/lit.), 

Total hardness (mg/lit.), Calcium hardness (mg/lit.), Magnesium hardness 

(mg/lit.), Chloride (mg/lit.), B.O.D. (mg/lit.), C.O.D. (mg/lit.), Phosphate 

(mg/lit.),  Sulphate (mg/lit.), Nitrate (mg/lit), Total solids (mg/lit.). Total 

dissolved solids (mg/lit.), Total suspended solids (mg/lit.). 
 

Key words: Physico-chemical, Analysis, Mohabala lake. 
 

   

 

INTRODUCTION  

 

Water is the prime requirement for the existence of life and thus it has been 

man’s endeavor for the time immemorial to utilize the available resources. 

The unbridled exploitation of water for irrigation, drinking and industrial 

purposes has caused a drastic decline of the quality and availability of 

water. Lakes, rivers and reservoirs are the very important water resources 

and used for various purposes. Physico-chemical parameters are the 

important component of the aquatic system as they indicate the water 

quality of aquatic ecosystem. This present study was conducted at three 

different sites in the Mohobala lake. Monthly and Seasonal variations in the 

physico-chemical parameters in Mohobala lake were studied during the 

study period of June 2013 to May 2015. This study indicates that the lakes 

of central India exhibit substantial variation in their biotic and abiotic 

characteristics 
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Abstract 

In the present manuscript we have reported the synthesis of 3-Amino-4-imino-2-N-
(substituted) pyrazolo[4,5-e]-4H-pyrimido[2,3-b][1,3]benzimidazole derivatives by 
condensing 3-cyano-4-imino-2-methylthio-4H-pyrimido[1,2-a]benzimidazole with 
substituted hydrazine in DMF and anhydrous K2CO3 as a catalyst. All synthesized 
compounds were evaluated for antioxidant and antimicrobial activities. Compounds were 
confirmed by using IR, Mass, 1H & 13C NMR spectral data. 

Keywords: Synthesis, benzimidazole, DMF, antioxidant, antimicrobial. 

_____________________________________________________________________________________ 

Introduction 

As one of the most commonly encountered heterocycles in medicinal chemistry is benzimidazole 
nucleuses and present in a large family of structures with wide pharmacological interest such as 
antifungal1, anticancer2, antimicrobial3, antiviral4, antibacterial5, antihistamin6, antitumor7, 
antiproliferative8, antineoplastic9, antituberculosis10, antimalerial11.  

Wide range of this application insists us to prepare the polycyclic benzimidazole derivatives 
fused with pyrazolo-pyrimido heterocycles. Literature survey reveals that very little work has been carried 
out on the synthesis of pyrimido-benzimidazole system condensed with other heterocyclic rings such as 
different substituted pyrazole rings. 

Material and Methods 

                All the chemicals used in present works are from analytical grade and used without further 
purification. Melting points of the products were determined in open capillary tubes on an electrothermal 
melting point apparatus and were uncorrected. All these reactions were monitored by thin. IR spectra 
were recorded on Shimadzu FT-IR spectrophotometer, 1HNMR spectra were obtained on Bruker avance 
spectrophotometer 500 MHz in DMSO-d6 using TMS as an internal standard. Mass spectrums were 
analyzed on GC-MS spectrometer using the ESI technique.  
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Abstract 

Synthesis of novel heterocyclic 4-amino-6-(methylthio)-2-phenylpyrimidine-5-
carbonitrile  (3) was prepared by condensing benzamidine hydrochloride (1) with 
bis(methylthio)methylene malononitrile (2) in DMF and potassium carbonate as catalyst. 
Compound (3) has methylthio group at sixth position, which is replaced by different 
nucleophiles such as substituted anilines, phenols, hetryl amines and compounds 
containing active methylene group to afford 6-substituted derivatives of compound (3). 
The newly synthesized compounds were characterized by IR, 1H-NMR, Mass spectral 
analysis. Furthermore, these synthesized compounds were tested for antioxidant activity. 
The result of antioxidant activity reveals that most of the compounds shows potent 
activity. The major advantage of this protocol is operational simplicity and high yield. 
 
Keywords: Benzamidine hydrochloride, Bis(methylthio)methylene Malononitrile, DMF, 
Potassium Carbonate and Pyrimidines. 

_____________________________________________________________________________________ 

Introduction    

The chemistry of the heterocyclic compounds is the most important in the discovery of new 
drugs. Heterocyclic system linked to pyrimidine ring system are of great interest because they constitute 
an important class of natural products and has been recognised as to be rich source of bioactive 
metabolites with varied biological and pharmacological activities1-2. The incorporation of heteroatom or 
heterocyclic ring to a steroidal moiety not only affects the chemical  properties but also alters its 

-reductase inhibitor3, 
abiraterone an anticancer drug4. The potent biological acivity of various vitamins and drugs5-6 is primarily 
attributed to the presence of pyrimidine ring in their molecular architect. Pyrimidine and its derivatives 
are the important class of heterocyclic compounds in the pharmaceutical industry as well as in synthetic 
chemistry7. On the other hand pyrimidine is a important heterocyclic unit that form the core of a large 
family of nucleic acids and natural products with strong bioactivity profiles and significant structural 
properties8. 
           Pyrimidine being an integral part of nucleic acids9. Therefore substituted pyrimidine exhibit 
diverse pharmacological activities such as antifilarial10, anticancer11, antibacterial12, antimycotic13, 
cardiotonic14, diuretic15, antimalarial16, anticonvulsant17, and anti-inflamatory. Numerous pyrimidine 
derivatives are well known drugs for variety of diseases. Literature survey reveals that compounds 
containing pyrido-pyrimidine have wide range of biological activities such as herbicidal18, antitumor19, 
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______________________________________________________________________________ 

Abstract 

We synthesized the novel substituted pyrimido-pyrimidine and their derivatives by 
treating an equimolar amount of 2-amino-4-methyl pyrimidine (1) with ethyl 2-cyano-
3,3-bis(methylthio)acrylate in N,N'- dimethyl formamide (DMF) and catalytic amount of 
anhydrous potassium carbonate. Then synthesized substituted pyrimido-pyrimidine 
reacted with different N- and O- containing nucleophiles such as substituted aromatic 
amines and phenols to gives 2-substituted derivatives of pyrimido-pyrimidines. Structures 
of compounds confirmed on the basis of spectroscopic techniques (IR, Mass, 1H NMR) 
and physico-chemical data. Antimicrobial activities of newly synthesized compounds 
were evaluated by using disc diffusion method. 

Keywords: Pyrimido-pyrimidine, DMF, Potassium carbonate, antimicrobial 
evaluation. 

______________________________________________________________________________ 

Introduction 

Pyrimido-pyrimidines are the fused heterocyclic compounds in which one N-atom is present at 
bridged position. Substituted detivatives of pyrimido-pyrimidines are found to be active biological agents 
in nature. Substituted bis(diethylamino) pyrimido[5,4-d]pyrimidine diethanol act as the sympathetic 
cardiovascular center stimulant agent1. 6-substituted 4-anilinopyrimido[5,4-d]pyrimidines shows the 
potent activity of tyrosine kinase inhibitor2. Some pyrimido-pyrimidine derivatives (RX-RA69 and RX-
RA85) shows the potential antimestatic activities3. J.L. Ambrus studied the hemorrheologic effect of 
some pyrimido-pyrimidine derivatives4. J. Bedi et al studied effect of pyrimido-pyrimidine on blood 
coagulation and platelet aggregation5. 

Despite of all theses pharmacological activity, different derivatives of pyrimido pyrimidine also 
shows antiviral activity6 antioxidant activity7 antifungal activity8, hepatoprotective activity9 antitumor 
activity10, antimicrobial activity11 and antifungal activity12. This type of precious activity of pyrimido 
pyrimidines, we are interested to prepare different derivatives of pyrimido pyrimidines.  
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Abstract 

One-pot simpler multistep reactions involving a new synthetic greener route and novel, 
efficient, reusable, cheaper and eco-friendly catalytic procedure have been discovered 
for the synthesis of variously substituted benzimidazole. The reaction of 1,2 diamine and 
substituted aldehyde in dichloromethane under ultrasonic irradiation at ambient 
temperature using Cu-doped ZnO furnish the expected product in excellent yield (87-98 
%) in considerably reduced time (15-30 min). Spectral data and Physical constant 
confirmed the formation of the preferred product. Synthesized substituted benzimidazoles 
were also screened for antimicrobial activity and found significantly active against 
various gram positive and gram negative bacteria and some fungus. The main 
advantages of this research are mild reaction conditions, short reaction times, high yield, 
greener route, cheap, inexpensive, non-toxicity, and reusability of the catalyst. 
 
Keywords: Cu-doped  Zinc Oxide Catalyst, Benzimidazole,  O-Phenylene Diamine, 
Aromatic Aldehydes, Green Synthesis, Ultrasonication, Antimicrobial Activity. 

___________________________________________________________________________________ 
 
Introduction 

Benzimidazole is the important nucleus of most of the natural products and pharmacologically 
active compounds[1]. Structures containing substituted benzimidazole derivatives have a large number of 
pharmaceutical and biological application such as anticancer, antifungals, antiulcer agents, 
antihypertensives, antivirals, and antihistaminics in veterinary medicine [2 5].  For example, substituted 
benzimidazoles are present in antiparasite drug albendazole, proton pump inhibitor drug lansoprazole, 
antihypertensive drug telmisartan and receptor antagonist drug astemizole[6 9]. 
Substituted benzimidazoles having interesting pharmacological properties, great concentration has been 
given to their synthesis. Various synthetic routes were mentioned in literature[10-24]. On the other hand, 
ultrasound is an attractive powerful technique used in increasing the reaction rates, accelerating 
dissolution and regenerating the surface of the catalyst in a most of the reaction[25]. Most of the organic 
synthesis reactions can be carried out under Ultrasound irradiation[26-38]. A simple experimental 
procedure, milder condition, shorter reaction time, high yields of the product, minimum energy 
requirement, facile manipulation, waste minimization, avoidance of toxic chemicals, increasing reaction 
efficiency and selectivity are the notable features of the ultrasound promoted organic synthesis which 
makes it more superior than the traditional methods.  
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ABSTRACT 

Using extract of fruits of pomegranate (Punica Granatum L.), the bulk amount of Cu2O 
Nanoshells was synthesized rapidly with a very simple method. The as prepared sample 
was characterized by FESEM, TEM, UV-VIS spectroscopy and FTIR. The UV-VIS 
spectra and FTIR spectra confirmed the stability of Cu2O nanoshells at room 
temperature even after longer time. Further the optical propertiesof Cu2O nanoshells  
was investigated by using Photo Luminescence Spectra, which shows broad intense green 
luminescence. The fast growth of bulk amount of Cu2O nanoshells was successfully 
achieved by optimizing the experimental conditions. 
KEYWORDS: Cu2O nanoparticles, Biological synthesis, nanoshells, Pomegrante 
extract, Cu2O nanoparticles 

_____________________________________________________________________________________ 

INTRODUCTION  

From last decade, it is required to synthesize nanostructures with controlled manner and with 
simple method in bulk amount, so that it can be utilized in industry to fabricate optoelectronic devices in 
large scale. The P-type semiconductor material such as Copper oxide (Cu2O) has gained profound interest 
due to its unique optical, magnetic and chemical properties [1-4]. The Cuprous oxide (Cu2O) is p-type 
semiconductor material having direct bandgap of 2.2. eV. It is efficient solar light absorber and so 
provides the feasibility to build heterojuction solar cells with n-type materials such as TiO2, ZnO etc.[5-6] 
The biological applications such as antibacterial activity of Cu2O nanoparticles was also demonstrated 
successfully [7-9]. Due to its electrical and optical properties Cu2O can be utilized for various other 
applications like solar cells, gas sensing, , magnetic resonance imaging (MRI) contrast agents, 
superconductor and battery applications (Lithium ion batteries) [10-15]. Recently, biosynthesis of 
nanoparticles has attracted attention because of the necessity to develop new clean, cost-effective and 
efficient synthesis techniques. The biosynthesis of Cu2O nanoparticles has been carried out using brown 
algae (Bifurcaria bifurcate), Tridax procumbens leaf extract, Goose Berry (Phyllanthus Embilica) extract, 
Morganella psychrotolerans and extract of E-coli and via reverse micelles microemulsion [16-19]. 

In this paper the simple and fast method of biosynthesis of Cu2O nanoshells has been discussed 
using extract of fruits of pomegranate (Punica Granatum L.). The optical properties of the Cu2O 
nanoshells was investigated using UV-VIS spectra, FTIR spectra and Photoluminescence spectra. The as 
synthesized Cu2O nanoshells would be potential candidate for using it for various industrial applications.  
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Abstract: We report as deposited good quality CuInS2 

thin films synthesized at various deposition temperatures 
using ultrasonic spray pyrolysis (USP). CuInS2 plays an 
important role in solar cell as an absorber layer. 
Deposition temperature is one of the most important 
parameter in spray pyrolysis system. Hence, we studied 
the effect of deposition temperature on CuInS2 thin films 
using advanced spray called USP. Ultrasonication in 
spray system gives rise to very fine droplets. The initial 
precursor ratios of molarities of Cu : In : S were kept as  
0.06 : 0.06 : 1, respectively. Due to tiny particles sprayed 
uniformly over glass substrate with high adhesion gives 
rise, to formation of pristine tetragonal CuInS2. As 
deposited thin films were characterized by X-ray 
diffraction (XRD), Raman spectroscopy, Scanning 
electron microscope (SEM) and Energy dispersive 
spectroscopy (EDS). 

Keywords: Copper indium disulphide, ultrasonic 
spray pyrolysis, solar cells. 

Introduction: 

The ternary chalcopyrite compound I-III-
VI semiconductors in thin-film solar cells as an 
absorber material are mostly attractive due to their 
high optical absorption and good stability at room 
temperature. Copper indium disulphide (CuInS2) is 
one of the most promising candidates for 
absorption of light over visible spectrum due to its 
direct band gap (~1.5 eV) and absorption 
coefficient of 105 cm-1. CuInS2 has great potential 
of generation of photovoltaic in high efficiency 
solar cell.[1-3] 

CuInS2 is obtained in both n-type and p-
type semiconductor form which depends upon the 
chemical composition of copper and indium i.e. 
ratio of Cu/In. When thin film is indium rich, it 
shows n-type nature, while if it is copper rich it acts 
as a p-type material. However, for absorption layer 
in solar cells, p-type CuInS2 is preferred. Solar cells 
of efficiencies more than 13% have been achieved 
with CdS as a buffer layer and around 10% with 
help of In2S3 as a buffer layer.[4-7] 

CuInS2 thin films can be deposited with 
several techniques such as sputtering, chemical 
bath deposition (CBD), chemical vapour deposition 
(CVD), spray pyrolysis, etc. Among these, spray 
pyrolysis is an attractive method for large area thin 
film production with low cost and easy to 

process.[8-10] However, uneven droplet size gives 
rise to defects and trap levels, which affect the 
efficiency of solar cell, also bigger droplets of 
aerosol crash into the film surface, deteriorating 
film morphology. Hence, the challenge for 
researches is to obtain homogeneous, compact and 
uniform thin films for solar cell application. As 
technology has progressed, lot of changes has been 
introduced to obtain better quality thin films. 
Ultrasonic Spray Pyrolysis (USP) system is one of 
them. It is advanced version of spray pyrolysis 
system in which high frequency is applied to 
nozzle. USP generates even, ultra-fine droplets of 
few microns size which ensures good crystallites 
and homogeneous thin films.[11-13] 

In the present work, USP system was used 
to deposit CuInS2. To obtain good quality thin film 
using spray system, various process parameters are 
used. Temperature is one of the important factor in 
the deposition of thin film. Hence, in this study 
substrate temperature varied from 200 - 350°C to 
study effect of temperature on CuInS2 thin film. 

Experimental: 

All chemicals were of Sigma Aldrich 
(99.99%) and used without any further purification. 
Copper chloride (CuCl2), Indium chloride (InCl3) 
and thiourea (NH2CSNH2) were used as initial 
precursors for copper, indium and sulphur 
respectively. The solutions were prepared in double 
distilled water. Cu/In ratio was kept constant for 1 
ie. 0.06 M, while Cu/S ratio kept constant to 5 ie 
0.3 M. This solution was stirred for 15 minutes 
using sonicator. Solution was applied through 
syringe pump, which controls the flow rate, to 
Sono-Tek nozzle of frequency 120 kHz generator. 
Glass substrates were used for deposition of CuInS2 
thin films. Clean and impurity free substrate is 
essential for deposition. Therefore before 
deposition, glass substrates were cleaned with 
distilled water, detergent solution, piranha solution 
and finally kept in ultrasonic bath. 

Total 30 ml precursor solution was 
sprayed on glass substrate preheated for different 
temperatures ranging from 200 to 350oC.With the 
help of air compressor the flow rate was kept at 5 
litre/min. The air acted as carrier gas for droplets to 
reach the substrate. Solution flow rate was kept at 
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Abstract 

Synthesis of novel heterocyclic 4-amino-6-(methylthio)-2-phenylpyrimidine-5-
carbonitrile  (3) was prepared by condensing benzamidine hydrochloride (1) with 
bis(methylthio)methylene malononitrile (2) in DMF and potassium carbonate as catalyst. 
Compound (3) has methylthio group at sixth position, which is replaced by different 
nucleophiles such as substituted anilines, phenols, hetryl amines and compounds 
containing active methylene group to afford 6-substituted derivatives of compound (3). 
The newly synthesized compounds were characterized by IR, 1H-NMR, Mass spectral 
analysis. Furthermore, these synthesized compounds were tested for antioxidant activity. 
The result of antioxidant activity reveals that most of the compounds shows potent 
activity. The major advantage of this protocol is operational simplicity and high yield. 
 
Keywords: Benzamidine hydrochloride, Bis(methylthio)methylene Malononitrile, DMF, 
Potassium Carbonate and Pyrimidines. 

_____________________________________________________________________________________ 

Introduction    

The chemistry of the heterocyclic compounds is the most important in the discovery of new 
drugs. Heterocyclic system linked to pyrimidine ring system are of great interest because they constitute 
an important class of natural products and has been recognised as to be rich source of bioactive 
metabolites with varied biological and pharmacological activities1-2. The incorporation of heteroatom or 
heterocyclic ring to a steroidal moiety not only affects the chemical  properties but also alters its 

-reductase inhibitor3, 
abiraterone an anticancer drug4. The potent biological acivity of various vitamins and drugs5-6 is primarily 
attributed to the presence of pyrimidine ring in their molecular architect. Pyrimidine and its derivatives 
are the important class of heterocyclic compounds in the pharmaceutical industry as well as in synthetic 
chemistry7. On the other hand pyrimidine is a important heterocyclic unit that form the core of a large 
family of nucleic acids and natural products with strong bioactivity profiles and significant structural 
properties8. 
           Pyrimidine being an integral part of nucleic acids9. Therefore substituted pyrimidine exhibit 
diverse pharmacological activities such as antifilarial10, anticancer11, antibacterial12, antimycotic13, 
cardiotonic14, diuretic15, antimalarial16, anticonvulsant17, and anti-inflamatory. Numerous pyrimidine 
derivatives are well known drugs for variety of diseases. Literature survey reveals that compounds 
containing pyrido-pyrimidine have wide range of biological activities such as herbicidal18, antitumor19, 
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Effective Removal and Recovery of Fast Green FCF 
Dye from Wastewater using Green Adsorbent 

*Shakuntala Sawant, Kiran Lalge, Sandip Labade,  
Nilesh Khengre and Arvind Burungale

Abstract 

Natural wool after certain treatment converted into powdered form and have 
been used as adsorbent for the removal and recovery of a Fast Green FCF dye 
from wastewater. Batch studies have been carried by observing the effects of 
pH, temperature, a concentration of the dye, an amount of adsorbent, a particle 
size of adsorbent, contact time, etc. The adsorption over powdered wool has 
been found endothermic and feasible in nature. The kinetic studies suggest the 
process following pseudo-first-order kinetics with the rate constant 0.1957 s-1

and involvement of particle diffusion mechanism. The bulk removal of the dye 
has been carried out by treatment with adsorbent followed by filtration 
through the syringe filter. Saturation factor for adsorbent has been calculated. 
Attempts have also been made to recover the dye by using dilute NaOH which 
results in 98- 100 % dye recovery. 

Keywords: Powdered wool, Fast Green FCF, Adsorption, Kinetics. 

I.  INTRODUCTION 

It is well known that Industries producing textile, paper, rubber, plastic, leather, 
cosmetics, pharmaceutical and foodstuff, uses different types of dyes [1]. The 
discharges of these industries dispose of a huge amount of dye contents, which runs 
into water bodies and cause severe snags such as increasing the chemical oxygen 
demand (COD) and reducing light penetration and visibility, in water bodies thereby 
pose adverse effects on the aquatic life [2]. The presence of these dyestuffs in water 
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Abstract: Cr-doped germanium oxide nanowires, germanium oxide nanowires have been synthesized using physical vapor 

deposition method. For growth of nanowires and Cr-doped nanowires the experimental conditions were similar except doping 

source. The doped germanium oxide nanostructures such as Cr-doped germanium oxide nanowires will be effective in 

influencing the optical properties of germanium oxide nanostructures, since they may tune their band gap energy.  

Keywords: Germanium oxide; Doping; Nanowires; Nanotubes; Optical properties. 

 
I. Introduction 

One-dimensional (1D) nanostructures are very promising candidates because of their potential for elucidating promising 

applications in magnetic, optical, and electronic devices [1]. Owing to contribution to understand fundamental concepts in 

mesophysics and potential applications in nanoelectronic devices, recently special attention has been paid to 1D nanostructures 

such as nanotubes and nanowires. Germanium oxide (GeOx) is of particular interest, since it is a transparent conducting oxide 

(TCO) with high potential in optoelectronics communication devices such as optical waveguides for integrated optical systems 

[2]. The linear coefficient of thermal expansion and refractive index of GeO2 glass is higher as compared to SiO2 glass [3]. The 

GeOX is a blue luminescent material and plays vital role in vacuum technology. Hence fabrications of GeOX nanostructures are 

always useful for future optical nanodevices. The low-dimensional nanostructures of GeOX, such as nanowires, nanoneedles, 

nanowhiskers or nanotubes [4,5] are potentially useful for various industrial applications. Using various physical and chemical 

methods such as physical vapor deposition, carbothermal reduction, laser ablation and thermal oxidation, different 

nanostructures: nanowires, nanoneedles, nanotubes and nanowhiskers of GeOx have been prepared by germanium (Ge) and 

GeO2 precursor powders [6-8]. The doping in GeOX nanostructures with rare earths elements, transition metal elements (Er and 

Eu) and metal impurities (Sn and Mn) shows that doping impurities can tune the optical properties of GeOX nanostructures [9-

13]. The Ge nanowires, GeOX nanowires and nanotubes have been synthesized and their optical properties were investigated 

[14, 15]. The GeOX nanostructures have wide band gap energy and their optical properties promised interesting applications as 

in fabrication of optoelectronic devices. The doped GeOX nanostructures (nanowires and nanotubes) will be effective in 

influencing the optical properties of GeOX nanostructures since they may tune their band gap energy. As suitable impurities 

can affect physical properties of GeOX nanostructures, the waveguiding behavior of undoped and doped germanium oxide 

nanowires and nanotubes would be interesting and will be useful to fabricate future optical nanodevices. 

In view of this, in present work, GeOX nanowire and Cr doped GeOX nanowires are synthesized by using a simple vapor 

transport nanotubes in the visible region is explored. 

 

II. Experimental  

The commercial germanium (Ge), germanium oxide (GeO2), chromium oxide (Cr2O3), (all from Alfa Aesar and 99.99 

% pure) powders were used as precursor materials. The p-type silicon (001) wafer was ultrasonically cleaned in ethanol for 15 

min. The 3 nm thick gold film was deposited on wafer at room temperature (RT) by using an electron beam evaporation 
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Abstract 

The Ge/GeOX core-shell nanochain kind of structure was grown on P-type silicon (001) wafer by using simple 

vapor transport method. The ultra small diameter Ge quantum dots (QDs) were found to be connected with 

insulator germanium oxide (GeOX). The nanochain kind of structure was stimulated to investigate possibilities

to synthesize uniform nanochain structure, so that it will be used to fabricate Ge nanochain single electron 

transistor (SET) device, which holds one electron in each Ge QD. With these useful findings at room 

temperature, Ge/GeOX nanochain SET devices may allow to envisage in modern digital and analog circuits.  

 

Keywords: Ge; GeOX; Nanochain; Vapor transport method; Quantum dots. 

 

1. Introduction 

In recent few years, the size of conventional transistors has shrunk incredibly to nanometer scale, which 

 (SET)

and Coulomb blockade phenomena were major discoveries in modern physics [2, 3]. As the SETs have 

advantages like ultra-low power consumption and high density integration, the SET device has been 

investigated extensively from last two decades [4]. Usually a simple SET device consist of a nanometer scale 

islands isolated by tunnel barriers with sufficiently large resistance (R > h/e2). Until now varieties of SET 

devices working at room temperature (RT) has been demonstrated with different materials [5 - 10]. But its 

physical implementation is very difficult such as; to design and fabricate SET device with optimum junction 

capacitances and resistances with which thermal scattering effect on the tunnel junctions cannot be avoidable. 

To develop the practical SET device, it is significant to control the size of islands and tunnel junctions so 

that only single electron can confined within a small volume and localized on one side of the junction and can 

tunnel when an external applied voltage will be greater than e/C. The single-electron charging energy 

calculated within Si nanochain arise the hope that system like superlattice structure of quantum dots (Si core) 

with connecting insulating potential barriers (SiO2) can used as a magnetic tunnel junction (MTJ) SET [11]. 
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ABSTRACT 
Numerical simulation of blood flow with sodium alginate nano particles in 

stenosed human arteries in the presence of body acceleration is obtained.  Effect of 
sodium alginate (SA) nano particles in the presence of body acceleration is observed 
on velocity, flow rate and resistive impedance to blood flow in stenosed human artery. 
The governing equations are discretized by explicit finite difference scheme. The 
discretized equations are the simulated using MATLAB. Velocity, flow rate and 
impedance to flow are observed to be influenced in the presence of both nano particles 
as well as body acceleration. The joint effect of nano particles and body acceleration 
is also observed. Resistance to flow is observed to be less in the presence of nano 
particles. This nano particle drug delivery may be useful for patients having 
cardiovascular diseases. 

Key words: Nano fluid, stenosed artery, body acceleration, sodium alginate nano 
particles 
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1. INTRODUCTION 
Nano particle drug delivery is rapidly developing tool for treating various diseases. 
Nanomedicine is the science where materials in the nanoscale range are delivered to targeted 
part in controlled manner. Nowadays, nanotechnology is useful for enhancing efficacy of 
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INTRODUCTION

A review of literature plays an important role in
depicting quantum of work done in related area of
study. A brief review of literature on leaf clearing may
be helpful in grasping the existing scenario, more over
in understanding the significance of subject, untouched
areas and hence the scope of work to be carried out.

Leaf veins are hierarchical fine lines of variant sizes
and designs found on the surface of the leaf (Saba, et
al., 2012). This venation network is chiefly composed
of lignified xylem and phloem which has various
functions including transport of water and sugars,
mechanical support etc (Roth-Nibelsick, et al., 2001)
Leaf framework including size, shape margin, leaf
base, tip, veins and petiole plays important role in
classification, systematic and ecology (Ellis, et al.,
2009) The venation patterns are important features
for classification and evolution of angiosperms than
the other leaf characters, because their orientation
and quantitative characters are relatively stable at the
species level (Fang, et al., 2002; Haung, et al., 2004).
The plants can be identified on the basis of its external
structures such as leaf, seed, fruits and flowers in
accordance to the plant taxonomy theory (Goeau, et
al., 2013). However, in various studies leaf
characteristic were found more significant in species
identification (Hoshang, et al., 2018). The study of
leaf architecture was initially explored by
paleobotanists in 1950s (Foster, A. 1936).The leaf

The clearing of leaves to reveal the leaf venation can be successfully accomplished by diverse methods.
Leaf venations are an important feature for botanists and taxonomists to identify and catalogue a
plant species, it has several waves of interest among morphologists and paleobotanists in studying of
plant material total as such. Cleared leaves of different plant species can be stained and mounted to
form ineradicable and permanent specimens applicable for research and class room study. The present
paper depicts the review of literature on leaf clearing and its significance in Plant Sciences.

Keywords: Leaf clearing, Leaf venations, Plant Sciences.

venations are applicable to extensive areas of
research, these include the evolution of leaf form and
function (Boyce and Knoll, 2002) genetic and other
mechanism in the ontogeny of leaf venations (Candella,
et al., 1999) applications in systematic and
evolutionary biology, veins are useful in taxonomy
(Ellis, et al., 2009)  and for studying climatic change
and macro evolutionary trends (Boyce, et al., 2009;
Brodribb and Field, 2010; Field, et al.,. 2011).  For
developmental biologists veins are the prominent
features in understanding vascular patterning and
tissue differentiation (Candela, et al., 1999; Scarpella,
et al. 2010; Sack, et al. 2012). Leaf vein impressions
are the most abundant plant macro fossils available to
paleobotanists, thus the ability to more rigorously
quantify vein geometry has the potential to aid attempts
to identify fossil samples with greater phylogentic
resolution (Behrenmeyer, et al.,1992). Levin(1929) 
explained that leaf venation patterns have high
taxonomic value and suggested that a species has a
constant number of veins that can be used for species
identification  Dilcher(1974)  stated that a study on the
nature and structure of leaf venation has significant
implications for the relationship between taxonomy
and phylogeny.

With suitable method of clearing the venation network
of diverse leaves can be exposed and can be largely
used for all the applications mentioned above. In
botanical and taxonomical research the technique of
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Abstract : 

 Herein, we report for the first time, the synthesis of substituted  benzimidazoles through 

the coupling of Aromatic aldehydes with o-phenylenediamine by using recyclable, highly 

efficient and new  3% Cu-doped Zinc oxide catalyst in Ethanol  under ultrasound irradiation  and 

afforded high yields  (92-99 %) in a short period of time(10-20 min). Spectral data and Physical 

constant confirmed the formation of favored product. Antimicrobial activity of synthesized 

benzimidazoles compounds were checked and found extensively active against various gram 

positive , gram negative bacteria, yeast and some fungus. Simple methodology, short reaction 

times ,environmentally benign, mild reaction conditions with easy work-up procedure, inorganic 

low cost recyclable catalyst are the prominent features of this method. Great achievement of this 

work is to used catalyst atleast five to six times without losing its catalytic activity. 

 

Key words :  
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