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 Study of Growth and Characterization of Cobalt Tartrate Crystals 
P.A. Savale
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Email-id: pa_savale@yahoo.co.in 

 
Abstract — In present investigation, single crystals of cobalt tartrate were grown by using silica gel as a growth medium. 

These single crystals were grown by simple gel technique using diffusion method. The optimum growth conditions for these 
crystals were optimized by varying various parameters. The circular shaped, opaque and brown colored crystals were 

observed. The crystalline nature of grown crystal was confirmed by using powder X-ray diffraction technique which shows 

that cobalt tartrate hydrate has crystallized in orthorhombic structure. The functional groups present in the crystals were 

identified by using Fourier Transform Infrared Spectroscopy (FTIR) analysis which shows that the presence of O-H bond, C-

H bond and metal–oxygen bond. The SEM study reveals that the crystals having flat, rectangular and orthorhombic shapes of 

different sizes and structures embedded in rock like structure. The analysis of EDAX has shown the presence of Cobalt and 

Oxygen. The values of energy gap and band gap energy were calculated from UV-visible absorption spectra and these values 

were determined as eV and 5.27 eV respectively. The Differential Scanning Calorimetry (DSC) was done to find the 
thermal properties of the crystal which manifest the water of hydration in the crystal. 

 

Keywords — Gel growth; Cobalt Tartrate; XRD; FTIR; SEM; EDAX; UV-Visible; DSC 
 

 

1.  Introduction 

Several researchers have grown materials of great 

interest by gel technique [1]. They have modified such 

materials by suitable substitution for determination of the 

effect of modification of the composition. They have focus 

on the characteristics of the modification of the composition 

[2-5]. This growth process is free from convection, a 
systematic study of crystallization in gels begins with 

Lissegang's famous discovery of periodic crystallization in 

gel. This method has received a lot of attention because of 

its simplicity and efficiency in growing a single crystal of a 

particular compound. This process is one way to address 

growth through controlled distribution. This growth process 

has no convection [6-9]. 

 

Crystal habit of various crystals, grown under different 

conditions and also by different methods such as, melt 

growth, vapour phase growth, solution growth and gel 

growth were described by H.E. Buckley [10], P. Hartman 
[11], K. Kern [12], A. A. Chernov [13],W. K. Burton [14] 

and J. Mullin [15]. A number of factors such as 

concentration of reactants, pH of gel, impurities in the 

solvent, gel setting time, gel aging time etc. have 

considerable effect on growth rate. Growth and 

Characterization of some tartrate crystals were reported by 

Henisch and Henisch et al [16], Patel and Rao [17]. Growth 

of some crystals of tartrate compounds like calcium tartrate 

[18], barium tartrate [19], ammonium tartrate [20], zinc 

tartrate [21], sodium tartrate [22], and cadmium tartrate [23] 

were reported by earlier researchers. The compounds of 
tartaric acid find numerous applications in semiconductor 

and optics industries with the invention of lasers. The 

tartrates find many applications in science and technology 

such as ferroelectric applications, ferroelectric-Ferro elastic 

applications and dielectric applications. Some tartrate 

compounds are used as tracers for military purposes [24-

27]. They are also used for construction of transducers, 

many linear and non-linear mechanical devices [28, 29].  

 

In the present investigation, single crystals of cobalt 

tartrate were grown by a simple gel technique using 

diffusion method. The optimum conditions were established 

by varying various parameters such as pH, concentration 
gel solution, setting time of the gel solution and 

concentration of the reactance. The optimum growth 

conditions for these crystals were determined. These 

crystals were characterized by using XRD, FTIR, SEM, 

EDAX,    UV-visible and DSC. 

 

2.    Experimental Analysis 

 
Cobalt tartrate crystals were grown by single diffusion 

method in silica gel medium at room temperature. The 

Sodium Meta Silicate (Na2SiO3) solution and acetic acid 

(CH3COOH) was prepared by dissolving 22gm (Na2SiO3) 

into the 250ml distilled water and 15ml (CH3COOH) 

dissolving into 250ml distilled water respectively. Then 

(Na2SiO3) was added into 6ml (CH3COOH) drop by drop 

by maintaining the pH 4.2 with continues till the solution 
becomes milky. After that 15ml solution of Cobalt chloride 

(CoCl2) with 1M added into the gel solution. This mixture 

was then transferred to the test tube of 15 cm × 2.5 cm 

dimension. The open end of the tub was sealed with cotton, 

preventing evaporation and contamination of the exposed 

area and stored tubes at room temperature. 
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CONTEMPORARY GOVERNMENT, PUBLIC POLICIES AND RISE OF NEO NATIONALISM IN 

INDIA 

Dr. Sunil Madhukar Neve 
Arts & Science College Bhalod, Jalgaon 

ABSTRACT 

Nationalism was an inevitable product of Indian Freedom Movement against the British Colonial government. 
It was based on Patriotic Foundation However the concept of “Nationalism” is not only concerned with the 

pride of historical glorious events but also with the collective efforts done for the eradication of hindrances to 

this National heir Dom. The feeling for the reshaping of the nation into more capable, smarter stronger and an 

ideal unit, is closely associated with the Nationalism: The bifarious decisions taken by the present Indian 
Government regarding the Demonetization, Terrorism, Cleanliness, erection of National monuments, recent 

removal of Article 370 of the Constitution P.M. Narendra Modi's straight dialogue with the NRIs and Indian 

citizens in regional or National language has convinced Neo Nationalism to the multicultural heterogeneous 

Indian society. 

In this paper emphasis is given on the examination of the intensity of the spirit of Neo-Nationalism within the 

various communities, groups of masses, based on age gender religion, income and education and also to 

examine how the Neo Nationalism itself is used in building the new  image of India in the  globalized scenario 

Online survey was distributed across the country. Respondents were randomly divided into the groups based on 

the above mentioned Criterion Analysis of the responses demonstrated that extensive feelings are associated 

with Nationalism and vital public opinion that the existing government has accelerated the process of Neo 

Nationalism in India 

Keywords: Neo Nationalism, Demonetization, Heterogeneous National heir Dom, Public Opinion. 

INTRODUCTION 
India is a parliamentary Democratic Republic in which the President of India is the head of state and the Prime 

Minister of India is the head of government. The organs of government include the legislative (law making); the 

executive (enforcement of law) and judiciary (interpretation of law). 

The three tiers of government are: the federal, state and local governments. These tiers of government are 

known/identified with a federal system of government. 

The core duty of any government is to provide the citizens of ex country all the basic public policies such as 

health, education, food & water. Public policies in India is in a state of Flux. 

The nature of the policy process has changed dramatically due to changing government .A case is  made to 

listen to the multiple voice that are emerging in governance processes; it is argued that are emerging in 

governance processes; It is argued that ait is necessary to create a space for dialogue among civil society and 
citizens. The demand for stronger link between research and policy has grown. Emerging Demographic trends 

at national level, such as urbanisation-and environmental trends at the global level – such as climate change 

have redefined the contours of public policies. 

In India, Public policies are upgraded continuously as per the need of public and new policies come up day to 

day to serve the country. 

Indian Prime Minister Narendra Modi (assumed office in 2014) and his Bharatiya Janata Party (BJP) have been 

referred to as new nationalist. Modi is a member of the Rashtriya Swayamsevak Sangh (RSS), a right-wing 
paramilitary organisation aligned with the BJP, which has also been said to advocate a new nationalist ideology. 

Modi's nationalist campaigns have been directed by BJP strategist Amit Shah, who currently serves as the 

Indian Home Minister (assumed office in 2019), and has been touted as a potential successor to Modi as Prime 

Minister. 

The new nationalism has become a highly controversial issue by the consecutive electoral successes of new 

types of nationalist parties in various parts of the world. It should be acknowledged that the profile and 

discourse of the leaders of these parties played an important role in this increased interest. Politicians such as 
Vladimir Putin, Donald Trump, Viktor Orban, Recep Tayyip Erdogan, Rodrigo Duterte, and most recently Jair 

Bolsonaro display only partly similar profiles; however, develop an almost similar discourse, pointing to the rise 

of a complex and diversified phenomenon. They increasingly resort to national references in political rhetoric in 



Institutional Repositories of Pharmacy Colleges Affiliated to Savitribai Phule 
Pune University, Pune: A Study 

Archana Prasad Patil, Librarian, Ashokrao Mane College of Pharmacy, Peth-Vadgaon, Kolhapur Maharashtra. 

Dr. Digambar Khobragade, Librarian, Arts and Science College, Bhalod, Jalgaon, Maharashtra, 

 

Abstract: This research paper deals with analysis of Institutional Repositories of Pharmacy Colleges affiliated to Savitribai Phule 
Pune University, Pune. Detail study of institutional repositories analyzed & findings are exposed. Different criteria’s formed & 
used for the analyses of data. The study of this research paper focused on different aspects of contents of IR. Data Collected from 
total 29 Pharmacy Colleges affiliated to Savitribai Phule Pune University has been analyzed on the basis of different criteria’s. 
Outcome of this research study exposed very strange & unexpected picture of institutional Repositories service. Findings of study 
compel to think on improvement of IR according to modern age & establish new platform to design IR 

 

Key words: Savitribai Phule Pune University, Pharmacy Colleges, Institutional Repository, Information & Communication 
Technology 

(Abbreviations: IR – Institutional Repository, ICT –Information & Communication Technology) 

1 Introduction:  
Savitribai Phule Pune University, Pune one of the premier universities in India, is positioned in the North-western 

part of Pune city. It was established on 10th February, 1949 under the Poona University Act. The university houses 46 

academic departments. It has about 307 recognized research institutes and 612 affiliated colleges offering graduate and 

under-graduate courses. There are 29 Pharmacy colleges. The Institutional repositories in the library of that college will 

be studied. 

This is an electronic era & information & communication technology occupied all the fields of knowledge. 
Everyone is using computer, laptop, tab or mobile & involved to get knowledge on his fingertips. User want to 
information without wasting time & money. As an adaption with current generation every educational institutes is 
changing their services to user with the help of ICT. These institutions using different web technologies to retrieve 
information. 

As a results institutions using to providing their institutional repositories for users to show their prosperity of 
knowledge. IR playing a vital role to provide information resources to user & display richness of institutions in the field 
of knowledge. So it is important to study about existence of this IR service status. IR enable researchers to self – archive 
their research output & can improve the visibility, usage & impact of research conducted at institution.   

 2.  Repository: 

  A place where or receptacle in which things are or may be stored. 

 A place where something’s especially a natural resource is found in significant quantities. 

 A central location in which data is stored & managed the metadata will be aggregated in a repository. 

3. Institutional Repository: 

 An institutional repository is an archive for collecting, preserving & disseminating digital copies of the intellectual output of 
an institution, particularly research institution 

4.  Contents of Institutional Repository: 

 An institutional repository can be viewed a set of services that a university offers to members of its community for the 
managements & dissemination of digital materials created by the institution & its community members. 

  For a university, this includes materials such as monographs, reprints of academic journal articles- both before (reprints)  & 
after (post prints )  undergoing  peer review as well as  electronic theses & dissertations  An institutional repository might also 
include other digital assets generated by academics such as datasets , administrative documents course notes, learning objects or 
conference  proceedings. Deposit of materials in institutional repository is sometimes mandated by institutions. 

4.1 Published Materials: - Journal papers book chapters, conference papers. 

4.2 Unpublished Materials:- working papers, minutes, theses dissertations technical reports progress reports committee reports 
presentations, multimedia materials etc. 
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ABSTRACT: The Aminobenzothiazole-azo compounds are industrially very important for 

technical purposes. Azo group compounds are commonly used in preparation of or as 

synthetic colour molecules. They are prepared beginning with primary aromatic amines by 

diazotization and coupling on aromatic mofits. The compounds were studied to arrive at their 

skeleton using different type of data (spectroscopic and the analytical) using spectroscopies 

such as UV-Vis., FT-IR, 1H-NMR. Azo compounds of amino benzothiazole have varied 

applications in pigments, many used in food, cosmetics and drug industry as well. 

 

KEYWORDS: Aminobenzothiazole, azo, diazotization, dyes, Antibacterial and Antioxidant 

Activity 

 

INTRODUCTION:   

The compounds of azo class or dyes are analyzed by occurrence of the azo (-N=N-) moiety in 

their skeleton, conjugated with different or identical, mono or dicyclic aromatic, polycyclic 

aromatic or hetero-aromatic systems. Due to their precise physio-chemical properties and 

biological activities, they have found a broad application viz. in cosmetic, pharmaceutical, 

dyeing or textile, food industry and also in analytical field.  

The diazonium compounds, epitomize a main group of organic compounds having functional 

formula R-NNX in which R = alkyl or aryl and X = organic or inorganic anion such as a 

F, Cl, Br and or I group. Diazonium salts, where R is an aryl group, are precious 

intermediates and have many applications in organic chemistry synthesis. Since, their 

discovery in 18581 many protruding named reactions associated with diazonium salts of arene 

moiety and have evolved throughout development of one century plus. In 1884, Sandmeyer 

found out that by treating with copper chloride, benzene diazonium salt was converted into 

http://heteroletters.org/
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ABSTRACT:  

Green chemistry and Sustainable development in the field of synthetic organic chemistry is 

central in the advancement of environmentally friendly strategies towards the synthesis of 

molecules of commercial and biological relevance. There are large numbers of efficient 

methodologies have already been disclosed under the guidelines of green and sustainable 

chemistry. However, as a novel catalytic system i.e metal nano-particles in ionic liquids have 

recently been gaining popularity as a state-of-the-art solution for organic transformations. 

Metal nano-particles in ionic liquids offers miraculous promises as it is an exceptional catalytic 

system that have a potential to replace the conventional methods of organic synthesis, and 

besides that are found labile in the field of pharmaceutics, biochemistry, molecular biology, 

and process and technology as well. In this review, our aim is to investigate the recent 

developments in the synthesis of fe metal nanoparticles synthesized in ionic liquid which refers 

to the catalytic system, of choice, and offers exceptional functional group tolerance as well as 

delivers highly specific organic transformations which provides considerably improved eco-

friendly, cost effective and sustainable alternatives to the conventional catalytic processes.  

Keywords: Metal nanoparticles, ionic liquids, green and sustainable development, catalytic 

system. 

1. INTRODUCTION 

The myriad applications of nanomaterials have led to increasing demand in the chemical 

industry. Hence, quite a large number of chemicals, for instance solvents, raw materials, 

reagents, and template materials, have successfully been utilized for the production of 

nanomaterials. In addition, it has been evidenced that the creation of toxic or hazardous 

intermediates and products, as well as chemical wastes has increased through the chemical 

transformation which are aiming to prepare desirable chemicals. In order to control or reduce 

or eliminate the generation of undesirable products and to minimize the use of hazardous 

materials in chemical processes, the concept of green and sustainable development in chemistry 

was introduced to chemical science and industry. i-ii 
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ABSTRACT 

The azo compounds synthesized from substituted 2-aminobenzothiazoles were scientifically significant for sensor, nano chemistry 
and pharmaceutically useful applications.  Azo-dyes were very important and useful class of synthetic organic compounds, that have 
a huge variety of applications.  

Keywords: 2-Aminobenzothiazole, azo dyes, diazotization, coupling, Biological Activity. 
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INTRODUCTION 

zo compounds have good fastness and high dyeing 
properties, also wide applications such as dyeing of 
textile fibers, cosmetics, plastics, paper, leather and 

bio-medical studies. Azo compounds were synthesized 
from aminobenzothiazole and different aromatic or 
heteroaromatic anilines or phenols. Azo class of 
compounds or dyes were peculiarly characterized by 
analysis of the azo group (–N=N–) in their skeleton with 
aromatic or hetero-aromatic systems. The physio-chemical 
properties and biological activities makes them useful in 
variety of applications and in analytical field.  

Since, their discovery in 18581 many protruding named 
reactions associated with diazonium salts of arene moiety 
and have evolved throughout development of one century 
plus. In 1884, Sandmeyer found out that by treating with 

copper chloride, benzene diazonium salt was converted 
into chlorobenzene2. The azo compounds are also valuable 
in the pharmaceutical and medicinal fields3 and possibly 
the azo-imine linkage would be accountable for biological 
activities showed by some Schiff bases as reported4. 
Preparation of most of the azo compounds includes 
diazotization of a primary (aromatic or heteroaromatic) 
amine, along with by coupling with coupling agents5 viz. 
pentane-2,4-dione (or acetylacetone)6, phenols7-11. 

Literature shows studies on the derivatives in order to 
explain the newer aptitudes of similar type of compounds. 
Sometimes azo compounds are frequently described as a 
chromogen in the literature11. The hydroxy7-11 or amino-12 
groups are common functional group of organic 
compounds used as coupling agents13. The appearance of 
various classes of synthetic dyes14 containing azo dyes 
occurred due to constant effort. Recently, from our 
laboratory a review is published15 pertaining to the 
reaction of varied diazonium salt with salicylic acid and 
phenolic compounds, coupling reactions of aryldiazonium 
salt of various substituted 2-aminobenzothiazoles with 
Aromatic or Heteroaromatic mofits formed azo dyes16, the 
diazotization proceeds with easy processes and 
ecologically benign situations with high yields of the 
products17.  
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Scheme 1: Typical reaction Mechanism of Diazonium salt synthesis. 
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Scheme-2: Coupling Reaction of Diazonium salt with aromatic or hetero-aromatic compound. 

Coupling Reactions of Aryldiazonium Salt. Part-XI: Review on Coupling of Aryldiazonium Salts 
of Aminobenzothiazoles with Aromatic and Heterocyclic Components.

A 
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