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Study of Viscosity, Density, and Ultrasonic
velocity of Binary mixture of N-

Methyldiethanolamine with Some Higher
Alcohols at 308.15K.

o~ Bhadane S.J."'and Patil S.R.2

I Department of Chemistry,Uttamrao Patil arts and science College, Dahivel(M.S.).India.
2 Department of Chemistry, Arts and science College,Chopada(M.S.),India.

Abstract:

Viscosity (1), density (p)and ultrasonic data of N- methyldiethanolamine(DMEA) with 1-butanol,1-
pentanol and 1-hexanol have been measured experimentally have over the different range of compositions
at 308.15K. The viscosity, density, and ultrasonic velocity data are used for the determination of excess
molar volume (V*), the viscosity deviation (A7), and isentropic compressibility (AKs). These values were
fitted with the Redlich-Kister type polynomial equation. Viscosity, density, and ultrasonic velocity increase
with an increase in mole fraction. The excess molar volume decreases with an increase in the concentration
of DMEA. For DMEA and 1-Butanol all values of VF are negative. Viscosity deviation An shows negative
values at all concentrations and isentropic compressibility AKs values are negative for 1-Butanol for all

(" >oncentrations. TRUE - C 2PY
Keywords: Viscosity, Density, Ultrasonic velocities, isentropic compressibility. -

PRANCIOAL,
1. INTRODUCTION: Uttemrzo Patii Ans 8 Sco Colleza

_ . ’ Danwel, Tal. Sair, Ojsi. Uliwe,
Molecular interactions play an important role in liquid mixtures. They affect the arrangement,

orientation, and conformation of molecules in solutions. Ultrasonic energy is very useful in agriculture,
medicine, engineering, and industry.[1-2]. The Viscosity (), Density (p), and Ultrasonic velocities (9))
measurements find wide applications in characterizing the physicochemical behaviour of liquid mixtures
[3-5].

The various types of amines such as Monoethanolamine (MEA), Diethanolamine (DEA), and N-
Methyldiethanolamine (MDEA) have been used for gas treating systems in a wide variety of applications
[6). However, single amine for gas treating is economically unfavorable due to high energy demand.
Therefore, searching for alternative solvents is an important factor to continue the process. In that case,
blended amines (a mixture of primary and tertiary or secondary and tertiary) will play a vital role in the gas
absorption and desorption process. The tertiary amine, which has higher equilibrium capacity, together
with primary or secondary amines which have higher reaction rates will bring a considerable effect. The
physical properties of those amines and blended amines are important to understanding the complete
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Dalivel, Sakri
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Absteact=Thm tilms of T oxide (SnOL) were prepared by spray pyrolysis method. The as-
prepared flms were turther annealed at 300°C, 400°C and S00°C 10 study the eltect ol
annealing on the physical as well as gas sensing properties of the thin films. Gas sensing
performance of anncaled SnO; thin films was studied for different gases having different
concentrations at working temperature of 200°C, Sipnificantly, gas response changes for
SnO: samples annealed at different temperatures, which is discussed herein.

Keywords: - Acctone Gas. Thin Film, Anncaling, SnO,

Introduction:-Monitoring and controlling the toxic gases has become a serious topic not
only i aindustries but also in day o day life. These toxic gases are used cither as process
gases o generated as byproducts from vehicles, industries, ete. In concern to this, detecting
the harmful gases is of prime importance and hence, research in developing gas sensors is at
s torefront these days. The semiconductor metal oxide gas sensors like SnO2. ZnO, WO3
cte. have been studied due to their range of conducting variability and their strong response to
reducing as well as oxidizing gases [1-3].A variety of techniques have been used to deposit
tn oxide (SnO:) thin tilms. These include spray pyrolysis [4], ultrasonic spray pyrolysis [5].
chemical vapor  deposition [6]. activated reactive evaporation [7]. ion-bcam assisted
deposition [8]0 sputtering [9] and sol-gel[ 10] methods. Among these techniques, spray
pyrolysis has proved to be simple, reproducible and inexpensive, as well as suitable for large
arca applications. Besides the simple experimental arrangement, high growth rate and mass
production capability for large arca coatings make them useful for industrial as well as solar
cell applications. In a additional, spray pyrolysis opens up the possibility to control the film
morphology and particle size in the nm range. As demonstrated [11], spray pyrolysis is a
versatile technique for deposition of metal oxides. Up to now, many rescarchers have
prepared tin dioxide using chemical spray pyrolysis. For example, it has grown tin dioxide
thin films [12] by spray pyrolysis on Si substrate and reported evolution of the
crystallographic orientation of the film with variation of the pyrolysis temperature. It is
reported [13] that the erystalline sizes in the films could be controlled over a nm range by
varying the film thickness, deposition method and post-deposition annealing temperature.
Therefore, in the present paper, we prepared SnO2 thin films on the thoroughly cleaned glass
substrates. The so prepared thin film samples were then heated in muffle furnace for 2 hours
to allow maximum oxidation. These samples were further annealed at different temperatures
(viz. 300°C, 400°C and 500°C). The gas response of the samples were studied and discussed.

Experimental:-Analytical grade chemicals were used in the project. The dihydrate of tin (11)
dichloride (SnC1L2H,0) (99.8%, Aldrich) was liquifying in a several of solvents. Water and
alcohols appeared to be the most popular solvents. Alcoholic solvents were chosen because
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Abstract: Spray pyrolysis method was used to construct tin oxide thin films onto glass substrates at 250°C in this

interpretation. After 120 minutes of annealing in air at different temperatures like 300°C, 400°C, and 300°C the
films were examined. Gas sensing properties of prepared films are evaluated at different anncaling tempcrature
a5 at various gas concentrations. Some analytic techniques like X-ray diffraction technique (XRD) and scanning
clectron microscopy (SEM) has been used to classify the prepared films. The crystallinity increased as the
annealing temperature was raised, according to the X-ray diffraction results. The crystalline size and grain size
calculated from XRD patterns and FESEM images were found to increase as the annealing temperature was

increased.

Keywords: Thin film, Spray Pyrolysis, Ammonia gas sensor, Annealing Temperature.
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Thermal and Morphological Study of Transition
Metal Cobalt Oxalate Crystal Grown By Agar-
Agar Gel Technique

H. S. Pawar', S. J. Nandre®, S. D. Chavhan® and R. R. Ahire!

'"V.IN.T. Late Dalpatbhau Rathod Junior College. Mordadtanda (Dhule) M.S

“Department of Physics, Uttamrao Patil Arts and Science College, Dahiwel, (Dhule) M.S

"Dtp;ll‘tﬂ‘nﬂ\t of Physics S.G. Patil Art’s. Commerce and Science College. Sakri (Dhule) M.S
ABSTRACT

In this article, we have reported fabrication of various morphological of cobalt oxalate. Cobalt oxalate crvstals
were grown by agar-agar gel through the single diffusion technique. The tendency of cobalt oxalate crystals
to spherulites growth was demonstrated. Also Liesegang ring are observed. The cobalt oxalate preparation
method was played crucial role on the crystal structure and its morphology. The optimum growth conditions
cobalt oxalate was achieved by controlling the parameters like, concentration of gel. concentration of
reactants, aging period and reversing of reactants. The crystal structure of grown material was determined by
TGA, DTA and EDAX.

Keywords: Crystal growth. cobalt oxalate, TGA, DTA and EDAX.

Introduction:
Growth of crystal ranges from a small inexpensive technique to a complex sophisticated expensive process

and crystallization time ranges from minutes. hours, days and to months. The starting points are the historical
works of the inventors of several important crystal growth techniques and their original aim. Crystals are used
in semiconductor physics, engineering, as electro-optic devices etc., so there is an increasing demand for
crystal [1-5]. For ycars, Natural specimens were the only source of large. well-formed crystals. The growth
of crystals generally occurs by means of tollowing sequence of process. Diftusion of the molecules of the
crystallizing substance through the surrounding environment. Diffusion of these molecules over the surface
of the crystal to special sites on the surface. Today almost all naturally occurring crystals of interest F'PR“E i

oP'
; aﬂm

Uitam:ae Patil Aits & Sci. Ce
IJCRT2105479 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.orq IDM. Tal. Sakri, Dist. Dh

synthesized successtully in the laboratory [6-9]. It is now possible only by crystal growth techniques.
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Physical and Morphological Study of Barium
Oxalate Crystals Grown by Agar-Agar Gel Method
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Physics S.G. Patil Art’s, Commeree and Science College, Sakri (Dhule) M.S
ABSTRACT

Barium oxalate crystals were grown by agar-agar gel through the single diffusion technique. The tendency of
barium oxalate erystals to cylindrical growth was demonstrated. The optimum growth conditions barium oxalate

- Was achicved by controlling the parameters like, concentration of gel, concentration of reactants, aging period
and reversing of reactants. The crystal structure of grown material was determined by TGA, DTA, DSC and
EDAX.

Keywords: Crystal growth, Barium oxalate, TGA, DTA, DSC, and EDAX.
Introduction

The growth of crystal occurs not only in the crust of Earth or in laboratory but also in a living body. Many
crystals, particularly, bio-materials and proteins, cause various ailments and health related problems. The
urinary stones are usually composed of cither pure or mixed crystals of calcium oxalate, brushite, struvite, and
hydroxyapatite and carbonate apatite [1]. Arthropathies, i.e., bone and joint diseases, are caused by crystals such
as hydroxyapatite, calcium pyrophosphate and monosodium urate monohydrate [2]. There are other crystals
which play important role in various ailments, for instance, f.c.c. type ferritin crystals in development of cataract
[3] and cholesterol crystals for cardiovascular diseases and gall stones [4]. This bio-crystallization occurring in
(~~uman body causes suffering and it is not desirable to occur. This has been discussed in detail by the
predecessors of the present author [5-7]. There are several micro-organisms which synthesize crystals, for
example, magneto-tactic bacteria synthesizing magnetite (8], chrysophytes [9] diatoms and act in opoda
synthesizing siliconous materials and S. layer bacteria synthesizing gypsum and calcium carbonate surface
layers [10]. Calcite crystals are found in mollusk shells [11] and as a component in gall stones [12]. The earlier

crystal growth study was divided into two parts :(1) The study of the cquilibrium betwceen the crystal and

surrounding medium(2) The study of the kinetics of growth. TRUE - COPY
Experimental

- : ; o PRINCIPAL,
Experimental procedure 5 gm of agar-agar powder was dissolved in to hot double dlsllllcdwgwég1m¢M§I3 Sci. College
0.5M to I M barium chloride solution was incorporated then again the mixture was stirred to nRANRb NI Salills LSt Dhule.

mixture. The crystallizing vessel were used essentially consist of standard glass tube having inner diameter 2.5

cm and the length 25 cm. Gelling mixture poured in glass test tubes. These tubes were hermitically sealed to

prevent evaporation and contamination of the exposed surface by dust particles of

atmosphere or atmospheric
JETIR2104299
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H.S.Pawar', S.J. Nandre?, N.B.Sonawanc’, S. D. Chavhan® and R.R.Ahire’
'"V.JN.T. Late Dalpatbhau Rathod Junior College, Mordadtanda (Dhule)
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**Department of Physics S.G. Patil Art’s, Commerce and Science College, Sakri (Dhule) M.S

Abstract

We have grown the cobalt oxalate crystals by adopting single diffusion technique via agar-agar gel. The tendency
of cobalt oxalate crystals to form splices, twins, spherulites and dendrites was demonstrated. The growth dynamic
of cobalt oxalate was studied by controlling the parameters like, concentration of gel, concentration of reactants.
aging period and reversing of reactants. Physical properties of the grown crystals werce analyzed by XRD, and

FTIR techniques and the results are discussed.

~ KEYWORDS: Gel, Crystal, Gel Growth, Crystal Growth, XRD, and FTIR

Introduction

Crystals grown by the gel method has gained interest in the research community because it is cheap and
casy to grow single crystals of alkaline-earth metal oxalates[1] and transition metal oxalates [2]. These
materials have interesting properties like low solubility in water (3], decomposition before freezing point
[4]. interesting optoelectronic properties. Their role in analytical chemistry and subsequently in industries
[5. 6] has created an opportunity for the rescarcher to investigate every scientific aspect of these materials.
Therefore, efforts are being made to investigate and study the physical and chemical propertics of these
materials. Recently, there are reports on the growth of mixed-ligand complex formation using cadmium

oxalate [7]. In the present study, we have presented the optimization of growth puran;i;i!-il— :‘)Erm\dapv
cobalt oxalate single crystals using the agar gel method.

‘ & Sci. Collegs
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Abstract

Thick films of pure and CuO-modified StTiIO3 (STO) were prepared by screen printing technique. The prepared films were
fired at 5000 C for 30 min. The mechanochemically synthesized STO powder sintered at 8000 C were used for preparation
of thick films. The STO films were modified by dipping technique. Pure and modified STO thick films were tested for
various gases. The maximum gas response (1225) was obtained for CuQ dipped STO thick film (dipping time = 20 min and
firing temperature = 3000 C). The CuO modification has significant effect on sensing performance. The instant response
T25 and fast recovery T45 are main features of sensor. The par-ticle properties were analyzed by SEM and EDS analysis
Selectivity, response recovery times were investigated and discussed.

Keys words- STO, thick films, dipping technique, gas response, sensor

1. INTRODUCTION

Environment today has become a matter of global
concern. The environmental pollution particularly air
pollution injures to human health and affects the historical
buildings as well as ornamental materials. Pollution is
undesirable change in physical, chemical and biological
characteristics of air, water and soil which affects the
human life. The pollution discharges the material or
energy into waler, land, or air that damages the Earth's
ecological balance or that lowers the quality of life. A
substance in the air that can cause harm to humans and to
the environment is known as an air pollutant. Pollutants
can be in the form of solid particles, liquid droplets, or
gases. They may be natural or artificial [1]. Air pollution
is regarded as one of the most significant tokens of the
degradation of the quality of life in big cities and in
industrial surrounding. In the worst-case scenario with
current monitoring networks, people might be exposed to

high levels of hazardous substances without any kind of

warning. Liquefied petroleum gas (LPG). which consists
of hydrocarbons, it is widely used for many domestic,
industrial purposcs and automobile fuels. Since it is highly
explosive, the detection of gas leakage is become
important for preventing the occurrence of accidents [2].
Liquefied petroleum gas (LPG) is colorless gas. liquid
under pressure it is colorless liquid, which readily
cvaporales into a gas. The group of products includes
saturated hydrocarbons propane (C3HS) and butane
(C4H10), which can be stored/transported separately or as
a mixture.

Now a day environment is polluted due to number of gases
exhausted from automobile and chemical industry. In
order to measure the gases, one should know the amount
and type ol gases present in the surrounding. It needs o

monitor and control the hazardous gases. The rescarchers
are searching for the gas sensor which can measure lower
concentration of the pollutant gases. Sensors play an
important  role in the areas of emissions control.
environment protection. public safety, and human health,
Now a days environmental issues are critical than ever
before, the fore development of gas sensors with both high
sensitivity and rapid response essential [3].

Gas sensors plays important role for environmental
monitoring, home safety. and chemical controlling. There
is an increasing interest in the development of new
materials in order to develop high performance metal
oxide gas sensors. Many different metal oxides in the form
of bulk ceramic, thick film, and thin film sensors have
been studied as a sensor element for gas sensing [4-5]. The
perovskite oxides having stoichiometry ABO3. where A
is lanthanide or alkali earth metal, and B is transition
metal. The ideal perovskite-type structure is cubic. In this
structure, the B cation is in a sixtold coordination and the
A cation is in a twelvefold coordination with the anions
[6-7]. The Besite in perovskites is most probably
responsible for the catalvtic and pas sensing propertices.
These materials have great potential as a resistive type gas
sensing material due to thermal stability, easiness in
tunability ol structure and chemical compositon. The
sensitivity ol these materials is changed  morcover
enhanced upon doping due 1o off stoichiomety’s. These
materials have capability to host cationic and oxygen
vacancies, render them with oxidation. reduction
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