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Abstract:

The paper presents design of a Virtual Instrument (VI) for ultrasonic velocity measurements in
liquids and liquid mixturesat frequencies from 1 to10 MHz. Hardware circuit designed in the
laboratory with indigenous components is interfaced to PC using PCL-812 DAQ Card. Software
is developed using Visual Basic. The liquid cell is designed in the laboratory and providesvariable
distance between ultrasonic transducer and reflector that can be adjusted with an accuracy of
+0.01lmm. This feature helps to carry out ultrasonic velocity and attenuation measurements in
differential mode for increased accuracy. Ultrasonic transducers can be easily attached to liquid
cell to carry out measurements at different frequencies.

Key words: Ultrasonic ; Virtual instrumentation; Attenuation;Velocity, DAQ.

Introduction:

Ultrasonic measurements have been put to use for a variety of applications for many decades.
Initial rapid developments in instrumentation [1, 2] provoked by the technological advances since
1950 continue even today. Through the 1980's and continuing into the present, computers have
provided scientists with smaller and more robust instruments with greater capabilities in the
measurements of ultrasonic parameters [3]. The application of PC have made the researchers to
exploit its capabilities to sense, detect, modify, manipulate and display the acquired data in user
required form [4-5]. So the conventional instrumentation is being replaced by Virtual
Instrumentation [6-7].

Numerous techniques and instruments have been designed by researchers to cope up with the

requirements of higher accuracy. V.R.VVyagra has developed a PC based high resolution velocity
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Abstract

A Sample Holder/Cell, essential for accurate measurement of ultrasonic velocity and attenuation using
Ultrasonic Pulse-Echo Setup, has been developed for the measurement of ultrasonic velocity and
attenuation in liquids [1-6]. It is used for the measurements in the designed Pulse-Echo Setup.
Measurement results were found to be well in agreement with quoted reference values.

Keywords: Liquid Sample Holder, Pulse-Echo Technique, Ultrasonic Velocity Measurement, Ultrasonic
Attenuation Measurement.

Introduction

Measurement of velocity and attenuation of ultrasonic waves has been the basis of evaluation of a wide
variety of physical properties of liquids. The ultrasonicvelocity and attenuation measurementtechniques
nay be categorized as optical techniques, continuous wave techniques and pulse techniques. The pulse
technique is the most widely used technique for making ultrasonic measurements in liquids and solids in
thefrequency range of a few KHz to tens of GHz.Owing to its high accuracy and reproductivity of the
results [7-9] Pulse-echo technique has evolved to be the most popular,reliable and sustainable technique
amongst all the ultrasonic techniques [10]. This technique makes it an ideal choice for variety of
applications as well as hard-core research work [2, 6, 9-12].

In the Pulse-Echo Technique. a pulsed rt signal of known frequency is fed to ultrasonic transducer that
convert it into a pulsed ultrasonic wave of the same frequency. Ultrasonic pulse travels through the sample
and is reflected from the sample boundaries until it decays away. Each time the ultrasonic pulse strikes
the sample end coupled to the transducer, an electrical signal is generated which is amplified and displayed
onan oscilloscope. If the pulse duration is small compared to a round-trip transit time in the sample. a
pulse-echo decay pattern(rectified and filtered)develops [Fig. 1].

Fig. 1: Screen Shot of a Typical pulse-echo decay pattern
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The velocity of ultrasonic wave propagation is determined by measuring the transit time between the
reference point of reflected pulses and the corresponding pulse propagation distance in the sample. The
heights of train of echoes formed due to passage of short duration pulse through the sample of known
thickness are measured and the absorption constant (a) is determined by fitting this data in the equation

():
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ABSTRACT

Metal oxides semiconductors like Tin Oxide (SnO2) gas sensors are widely used for the detection of toxic and hazardous gases such as CO, NH3,
CH3O0H, H2S and LPG etc. In the present work, SnO2 nanoparticles thin films on glass substrate were prepared using sol-gel synthesis method.
The crystallographic, morphological and gas sensing properties of SnO2 nanoparticles are studied.

SnO2 nanoparticles are prepared by sol-gel route at 500 °C using stannous chloride as a precursor, ammonia solution as a precipitating agent. X-ray
diffraction (XRD) study reveals tetragonal rutile structure of SnO2 nanoparticles without any secondary phase. Scanning electron microscopy
(SEM) image shows the spherical grain morphology of SnO2 nanopaticles. The average crystallite size of SnO2 nanoparticles is found to be 11.26
nm using Scherrer formula. This particle size is same as the average particle size from TEM image. Ethanol gas sensing measurement of prepared
spin coated thin film (at 30 sec., 4000 rpm and 5 layers) are carried out using gas sensing chamber. It shows that the sensor with high
response/selectivity and low response/recovery times based on SnO2 thin film can stand as good sensor for detection of ethanol gas.
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INTRODUCTION

Tin oxide is one of the important and widely used transparent conductors
with high conductivity, optical transparency in the visible region, high
reflectivity in the IR region and high gas sensitivity, which makes it
technologically prospective material. Tin oxide with low electrical
resistance [1] and presence of oxygen vacancies, makes it a promising
material for electrical applications [2-4]. Electrical conductivity in
transparent materials occurs in just a few systems like 4d metal oxides
SnO, and In,O,. Kilik et al. investigated the transparent conductivity
related to the existence of shallow donor levels near conduction band
formed by large concentration of oxygen vacancies [5].

Synthesis processes of nanoparticles have been to affect crystallinity,
microstructure and defect structure of the nanoparticles. Several
methods including sol-gel [6], hydrothermal [7], electrospinning [8]
have been utilized to synthesize SnO,. Among these methods, the sol-
gel method seems to be the most suitable due to its simplicity, easy of
adding dopants, promise for mass production and low cost. The
properties of SnO, are found to be dependent on the processing
conditions and nature of the precursors used. The precursors play an
important role in growth, the structure and the morphology as well as
optical and electrical characteristics of the doped material. Optical
devices like solar cells, panel displays are mainly affected by signal
loss and delay. Hence, we have to improve the conductivity without
affecting the transmission. Similarly, Tin oxide play an important role
for applications in solar photo-thermal conversion [9, 10]. Due to the
limitation of solubility, these ions act as grain growth inhibitors and
remain aggregates at the grain boundaries. Metal oxide gas sensors are
widely used for the detection of toxic and hazardous gases such as CO,
NH,, CH,0OH, H,S and LPG etc.

In the present work, sol-gel synthesis is used to obtain SnO,
nanoparticles thin films on glass substrate. The crystallographic,
morphological and gas sensing properties of SnO, nanoparticles are
studied.

Synthesis And Characterization Of SnO, Nanoparticles
Experimental

Synthesis

Nanocrystalline SnO, samples are prepared by a sol-gel route using Sn
precursors taken in the form of chlorides. In a typical synthesis process
of SnO,, dissolve 8g of SnCl,. 2H,0 from Merck India, in 100 ml
ethanol solution (Ethanol+ Water 1:1) and Stirred about 20 min until a
transparent sol is produced. Add aqueous Ammonia solution (25%
Merck, India) drop wise to the solution under constant stirring and pH
of solution is adjusted to a value up to 8. After 24 Hr of aging in the air
resulting opal gel are centrifuged and washed with ethanol at least 5
times to remove ammonia and chloride impurity. The collected gel is
dried in furnace over 80 °C/4h in the air to remove moisture and then

the sample is crushed and sintered at 500 "C/4 Hr. Finally, an ash
colored nanoparticles are formed [11-12].

The chemical reaction for the reduction of SnO, is as follows:
SnCl,.2H,0 +2NH, — SnO,+2NH, Cl(aq)+H, ---(1)

Material Characterization

Synthesized nanoparticles are characterized using X-ray diffraction
(XRD) measurements using a Bruker D8 Advance diffractometer with
monochromatic CuK radiation ([1=1.5406 A") by recording [ in the
range of 20-70" in a step of 0.02°. To study the surface morphology &
grain sizes, Scanning Electron Microscope (SEM), JEOL JSM 5600
with Resolution: 3.5 nm, Magnification: x18 to 300,000, Accelerating
Voltage : 0.5 to 30 kV and Transmission Electron Microscope (TEM)
model JEOL/JEM 2100 was employed with acceleration voltage
200kV and 2000X — 1500000X magnification. ImageJ computer
program was used to investigate the particle size distributions. Fourier
Transform Infra-red (FT-IR) spectra of the powder was recorded using
a Bruker, Germany, Model vertex 70 using the KBr pellet technique in
the range 400 to 4000 cm ' with a resolution of 0.5 cm™.

Finally, ethanol gas sensing measurement of prepared spin coated thin
film (at 30 sec., 4000 rpm and 5 layers) are carried out using gas
sensing chamber. The ethanol sensing measurements is carried out by
placing the sensor in a chamber, as ethanol gas is exposed to the sample
surface by Hamilton syringe. The resistance of the sample was
measured by two-point probe method using USB NI 6210 on PC. The
measurement setup is interfaced with computer and automated with
the help of LabVIEW program. The data is continuously measured
with time, to be used for the calculation of gas sensitivity, response
time, recovery time, reproducibility and stability.

Table 1: Grain size, Volume, Microstrain (§), dislocation density
(8) and Intensity at (110) of SnO,nanoparticles

D |a c \ strain|® Intensity [
mm)[(A) [A) [A) [ x10" |(110)  |x10"
X 10" |line/m’) line/m’)
i
)
SnO, |12 |4.740[3.184|71.555(19.45|59.17 |717 59.17
RESULTS AND DISCUSSION

Structural and Morphological analysis

To study the crystallite size, structure and lattice parameters of SnO,,
XRD datais used. The X-ray diffraction patterns of SnO, nanoparticles
sintered at 500 ‘C shown in Fig. 1 XRD peaks are indexed using
Powder X software and matched with the tetragonal rutile structure of
SnO, and are observed to be in consistent with those in the standard
card (JCPDS 77-0452), with a maximum intensity corresponding to
(110) plane [13]. Further, it has been observed that lattice parameters a,
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GSM networks, a mobile phone based home surveillance system has been
designed. The system automatically sends sms messages to specified phone /
phones in case any door or window is opened by some intruder. The system
also allows the homeowner monitoring and controlling the electrical home
appliances via the mobile phone by sending commands in the form of SMS
messages and receiving the appliances status. Virtual control panel is realized
using VB on windows 98. Electronic circuit to control security and electrical
appliances is interfaced to PC using PCL-812 Lab card. This home surveillance
system has been tested and found to very effective in security control as well as

controlling and monitoring electrical home appliances virtually from any place.

Keywords: Home Surveillance System, GSM, SMS, Virtual Control System,
Mobile Phone-PC Interfacing.

I. INTRODUCTION using Internet [1-2] and GSM network [3-6] show the

growing interest on the subject.

Security is the prime concern in the modern society.
Using some sort of surveillance system helps to
protect homes, business and even people from others
who are tempted to commit a crime if the criminal
thinks he or she may be on the video or home owner
or some specified persons would be suddenly
informed.

Also, switching on lights in the evening for security
reasons, and switching on a water heater from the
office so that by the time he/she arrives home hot
water is available readily for a bath, remotely, would
be very useful in the modern busy society. Many

remote home/office automation/control applications

In the present work, a mobile phone based home
surveillance system has been designed that can
provide the security and make it possible to switch
on/off electrical appliances remotely. Virtual control
panel is realized using VB on windows 98. Software
coding is done in VB. Nokia 6610 is interfaced to PC
using USB cable. PCL-812 Lab card is used to interface
electronic circuit for security and electrical devices
The

message to specified phone / phones in case any door

interface. system automatically sends sms

or window is opened by some intruder. The system
the

controlling the electrical home appliances via the

also allows home owner monitoring and
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Abstract: The present investigation was conducted to study aqatic and wetland plants of Vena river in
Hinganghat area. Approximate 29 species (taxa) of 15 families, and 23 genera was identified. The
preliminary survey was conducted to study the flora throut the year 2020. The floral morphology was
studied to confirm the taxa. As Vena River is the major river of the Wardha district. It is now facing
antropogenic activities like pollution due to industrial discharge and land filling. So to monitor the flora
the above preliminary work of Vena River was conducted.

Key words: Wetland, River, Taxa, Anthropogenic activities.

Introduction:

Study area located geographically 20°35°31”N, 78° 52°40”E., elevated 228M (705 Ft) and lies 3 Km
North-East to Hinganghat, Dist. Wardha; In British India Hinganghat was said to be the Center of
Country. At vena river pump house on an historical old stone it was written that “Hinganghat the center
of India”. The study site was primary source for drinking water supply to Hinganghat, irrigation purpose
and industries. This region provides rich flora, Themaximum Summer Temperature reaches to 48° C
while it falls to 9° C in the Months of Winter. The annual rain fall measures around 1200 mm.

Methodology:

The preliminary studies on aquatic and wetland plants adequate field visits were conducted as per
methodology suggested by Schultes and Lipp were undertaken to record precisely and to study the floral
morphology of the plant species. The photographs at study sites were taken and collected specimens
were pressed, dried and mounted on herbarium boards and deposited in herbarium of R. S. Bidkar
College, Hinganghat. The collected plants were identified from flora of aquatic and wetland plants of
India by Cook, flora of Nagpur district (Ugemuge, 1986), flora of Maharashtra (Almeda, 1996) and were
identified by consulting experts of universities of Vidarbha region of Maharashtra State. After
identification, samples are properly processed after proper chemical treatment.

Observations and Result:

Identified families are Asteraceae (4), Cyperaceae (5), Poaceae(4), Amaranthaceae (2), Convolvulaceae
(4), Asclepiadaceae (1), Acanthaceae (1), Hydrophyllaceae (1), Hydrocharitaceae (1), Amaryllidaceae
(1), Verbaenaceae (2), Boraginaceae (1), Commelinaceae (1), Campanulaceae (1), and Typhaceae (1).
Identified genera, species and families are given in the table below.

Vol. 51, No.2 (XIX) July-December 2021 10
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Abstract

In the present scenario where the whole world is struggling to come upon an efficient cure for the covid-
19 pandemic, many health professionals have pointed that posting the body's immune system can help
dampen the effect and hasten the recovery from the disease. In these appalling times, phytomedicinal
flora has surfaced as a possible cure. Since ancient times, medicinal herbs were popularly used during
mass plagues or infestations. And even in recent times, the utilization of medicinal herbs is increasing
day by day at a very faster pace than before. In such a state, the analysis and sustainable safeguarded
commercial production of Phyto medicinal flora would be a quite advantageous agribusiness for small
farming communities. So far no studies about phytomedicinal flora have been organized in coal belt area
of Wani and Mukutban of Yavatmal district (MS). India. Which contain fractions of shrubby forest
infiltrated with agricultural areas as well as limestone and coal mines. Due to the abundant presence of
various mining sites in this region, the rate of deforestation is seen to be rapidly escalating with the
passage of days. This results in the over exploitation of local medicinal plants and the raw material which
is the basic commodity used as Healthcare goods by many tribes like Andh, Bhil, Gond, Pardhan, Kolam,
Rajgond, wadar, gopal, etc. Who is found to be in abundance in these sites of study, therefore a
meticulous exploration of Phyto medicinal flora seen under these areas of study is compiled during this
investigation. During the investigation total 78 phytomedicinal species belonging to 41 families were
recorded with appropriate information given by tribles, vaidus and some local peoples.

Keywords: Phytomedicinal, exploration, Ethnobotany, flora, Herbarium,

Introduction

It has been estimated that 75-80 % of the world population depends on crude plant drug preparation, to
tackle their health problems, though this may be mostly because of economic considerations ( Sukh Dev
2006 ). Since last three decades, economically developed countries such as Europe, the US, Japan, China
are seeing an ever-growing interest in natural remedies now known as Phytomedicines or Herbal drugs.
It has been pointed that the present global market for these products may be near about 20 billion US
dollars and is growing at the rate of 10-15%. annually. According to the Botanical Survey of India 8000
plant species are known and used in Indian systems of medicine in our country. The commercial demand
for botanical raw drugs has put the medicinal plant resources under great stress. Whereas many of the
wild medicinal plant species are facing a serious threat of extinction, the supply of cultivated species is
not able to match the rising demand. It has become imperative to Strengthen the phytomedicinal resource
base in the country. ( Ved , D.K and G.S. Goraya 2007 )
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ABSTRACT: The paddy field is a peculiar aquatic ecosystem with shallow water layers. Paddy plants
are pertinent microenvironment being photic, aerobic environment where aquatic communities of
producers and consumers recycle nutrients and provide organic matter to the soil. Major activities
include photosynthesis, respiration and Photo dependent biological nitrogen fixation by free living and
symbiotic cyanobacteria. The water is subjected to large variation in irradiance, temperature, PH, O2
concentration and nutrient status (Whitton et. al, 1988, Quesada et. al, 1995). Nagbhid Tehsil has rich
rice production due to favourable factors available for abundant growth owing to fertile soil conditions,
abundant rainfall and suitable climatic conditions. However continuous usage of chemical fertilizers
has taken toll leading to a decrease in crop production. It is therefore mandatory to check the water
standards periodically. Thus the present investigation includes the assessment of water quality in
relation to physicochemical parameters from the paddy fields of Nagbhid Tehsil, District-Chandrapur,
Maharashtra, India.

KEYWORDS: Physico-chemical, Aquatic ecosystem, Microenvironment, Aerobic environment,
cyanobacteria
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INTRODUCTION

Boosting up of agricultural activities with elevated use of fertilizers and pesticides and associated
livestock activities have an adverse impact on water quality. Nitrates, phosphorus, and pesticides
widely used in agriculture are the main water pollutants. Rising accumulation of nitrates threatens the
potability conditions of drinking water, while high pesticide use contributes significantly to indirect
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ABSTRACT: The present specimen incorporates the detailed morphological and anatomical
description of dicotyledonous flower from the Deccan Intertrappean beds of Pudiyal Mohada, Taluka-
Jiwati, Dist.-Chandrapur, Maharashtra, India. The flower is 2.5 mm in length and 2.09 mm in width.
The flower is sessile, actinomorphic and monochlamydeous, septate ovary with peltate stigma. The
stamens are found in weakly preserved codition. The receptacle is clearly seen in the sections of the
flower. The L.S. of flower shows the basal attachment of perianth with ovary wall. The two stamens
with anther and filament are seen at one side of flower besides the stigma. Perianth is tubular structure
and measures about 121-286 um in thickness. The globose lysigenous cavities are found on epidermal
wall of perianth which is 1.5 um in thickness. A very long filament arises from the base of the flower
with anther at other end. One anther is large and other one is small in size. The anther is elongated
dumbbell structure present at one end of filament. Large anther is 11.68 um in length and 2.89 um in
width and small anther is 7.47 pum in length and 3.84 um in width. The ovary is syncarpous commonly
tricarpellate with three locules at upper end and three locules at lower end of ovary with three ovules.
The ovary is superior, 1.65 mm long and 1.95 mm in diameter. It is 3 chambered at the extreme base
and apex and trilocular in the cental region with partial septas extending inward from the periphery.
All three locules contain ovules. The ovary wall is 3.56 pm in thickness. Numerous spherical oil cells
which are 0.72 um in diameter, interspersed among epidermal cells of the ovary wall. Below the
epidermis there are few layers of thick walled sclerenchymatous cells while the inner region consists
of many layers of thin-walled parenchymatous cells. Thus in light of the comparision with fossil and
living genera and families, it becomes evident that the flower belongs to Sahnipushpam (Shukla 1950)
and modern family Araceae with some minor differences hence it is named as Sahnipushpam pudiyalii
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ABSTRACT

In the present investigation river Kolar, District Nagpur, Maharashtra state was studied with reference to
benthic macroinvertebrates diversity, as these are the ecological indicators of aquatic habitats. The study
was conducted on monthly basis for a period of two years from February 2010 to January 2012 on four
sampling sites of river Kolar and statistical analysis of the analytical data was computed in this paper. The
most abundant benthic macroinvertebrates in the present investigation were Molluscs belongs to order
Gasropoda and Pelecypoda, while Arthopods and Annelids were moderate and Nematodes were few in
number. In present investigation low species richness and low abundance of macrozoobentos observed
where water body shows moderate human intervention.

Key words: Benthic Macroinvertebrates, River Kolar, Ecological indicators, Macrozoobentos

Introduction

Benthic macroinvertebrates are the organisms which
are commonly, Molluscs, Arthropods, Annelids,
Nematods etc., living at the bottom of aquatic eco-
system. They are used for biological monitoring of
aquatic ecosystems worldwide because they are
found in different types of habitats having limited
mobility. These are relatively very easy to collect
using different types of sampler as well as with es-
tablished sampling techniques. Diversity pattern of
macrozoobenthic fauna ensures a wide range of sen-
sitivities to change in both water quality and habi-
tats, Hellawell (1986) and Abel, (1989). Both geo-
graphical and physicochemical variables influenced
the overall macroinvertebrate diversity in tropical
rivers, Musonge et al. (2020)

Survival, distribution and abundance of
macrozoobenthos depends on the characteristics of
their environment such as organic matter content,

soil texture, sediment particles, substratum and
depth, Dahanayakar and Wijeyaratne, (2006),
Perkins (1974) Ankit Kumar et al., (2017).

The benthic macroinvertebrates are the biological
community most frequently used to evaluate water
quality in aquatic environments and occupy a vari-
ety of tropic levels acting in the nutrients, bottom
detritus and water column dynamics (Rodrigues et
al., 2002). Benthic macroinvertebrates can be used as
bioindicators in the evaluation of the ecological in-
tegrity of surface river and stream systems that pass
through industrial zones, Mark Edward Jolejole et
al., (2021)

Relevant and recent studies on benthic
macroinvertebrates diversity has been made by
Cabrera (2021), Kosazalka and Jablonska (2020),
Maria Bejar et al. (2020); Mohammad et al. (2017),
Ankitkumaretal (2017), Gowalkar et al. (2015).

Since the studies on benthic macroinvertebrates
diversity are very less in Kolar river this paper is in-
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International Conf

erence on'Sustainable Asia's
Problems and Prospects

The third International Conference on Sus
Prospects (TPSAPP21) on November, 20!
significant one and would provi
educators and the research

in the recent advancement
countries.

The conference provided an o
prepare for the transf

tainable Asia's Problems and
21, This conference will be a

pportunity to forecast! the future and

ormative and the projectable change'in all the
spheres of societal and cultural life i

n the Asian countries. The topic of
the conference perverts to engulf the

diversities to sing the material and
spiritual prosperity of all the countries in the Asian Continent, It forged
the vision to minimize the problems before all the humanity to create the
path for better understanding and survival.

On behalf of The Progress we are united here for third International
Conference on Sustainable Asia's Problems and Prospects
(TPSAPP'21) on November, 2021. However we want to put together all

latest tools and techniques in a such common forum.So that overall
sustainable development can be assured.

JAM

Vivekanand Mahavidyalaya
‘ Bhadrawati. Dist-Chandrapur

International Conference
on'Sustainable Asia’s

Problems and Prospects
- Volume: IV, November 2021, E-Proceeding
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INVESTIGATION OF THERMO-ACOUSTIC PROPERTIES OF ETHANOL-n-HEXANE BINARY
MIXTURE AT DIFFERENT TEMPERATURES

Ashish Pandurang Wakulkar*', Mamta Ratnakar Lanjewar’,
Shaukat Ajim Shah'
IDept. of Chemistry, A.N. College, Warora, Maharashtra, India
ZDept. of Chemistry, RTM Nagpur University, Nagpur, Maharashtra, India
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ABSTRACT

Ultrasonic velocity, density and viscosity have been measured using Anton Paar DSA 5000 M in the binary mixtures of n-

Hexane with Ethanol at various mole fractions from 0.1 to 0.9 with temperature ranging from 288K to 318K. Various

derived parameters like adiabatic compressibility, acoustic impedance, free length and relaxation time have been

calculated using standard formulae. Non covalent interaction taking place in the liquid mixture has been discussed on the

basis of the values obtained from experimental parameters and derived parameters.

Keywords: adiabatic compressibility, acoustic impedance, relaxation time, free length, intermolecular non-covalent

interactions.

1. INTRODUCTION

The knowledge of structure and molecular interactions
of liquid mixtures is very important from fundamental
and engineering point of view. Fundamental thermo-
dynamic and thermo-acoustic properties are essential
sources of information necessary for a better
understanding of the non-ideal behavior of complex
systems because of physical and chemical effects, which
are caused by molecular interactions, intermolecular
forces, etc. of unlike molecules. From a practical point
of view, these properties are necessary for development
of thermodynamic models required in adequate and
optimized processes of the chemical, petrochemical,
pharmaceutical, food processing, drugs industries, paint
industries, fluid mechanics etc. [1,2]. The compositional
dependence of thermodynamic properties has proved to
be very useful tool in understanding the nature and
extent of pattern of molecular aggregation which results
from intermolecular interaction between components.
Molecular interaction in liquid mixtures has been
extensively studied using ultrasonic technique by many
workers. The thermodynamic and acoustic properties
are very essential for understanding the physicochemical
behavior of the binary and multi-component liquid
mixtures [3].

In the recent years, importance has been given to the

behavior of multi-component liquid mixtures rather
than the single component because of their widespread
range of applications. Thermodynamic properties which
are derived from the measurement of ultrasonic
velocities, densities and viscosities for binary liquid
mixtures are useful in understanding the nature and type
of intermolecular interactions taking place in between
the constituent molecules. In chemical process
industries, materials are normally handled in liquid form
and thus the physical, chemical and transport properties
of liquids, assume importance. Thus, data on some of
the properties associated with the liquids and liquid
mixtures like ultrasonic velocity, viscosity and density
invention has extensive application in solution theory
models and molecular dynamics [4, 5].

Ultrasonic velocity of sound waves in a medium is
fundamentally related to the binding forces between the
molecules. Ultrasonic velocities of the liquid mixtures
consisting of polar and non-polar components are of
considerable importance in understanding inter-
molecular interaction between components molecules
and find application in several industrial and
technological processes [6, 7]. Acoustical and thermo
dynamical study of liquid mixtures provide enough
knowledge about the association of molecular packing,

molecular motion and strength of intermolecular
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Investigation of Thermo-Acoustic Properties of 1-Propanol-N-Hexane Binary

Mixture at Different Temperatures
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1Assistant Professor, Department Of Chemistry, A.N. College, Warora, Maharashtra, India
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ABSTRACT

Ultrasonic velocity, density and viscosity have been measured using Anton Paar DSA 5000 M in the binary
mixtures of n-Hexane with 1-Propanol at various mole fractions from 0.1 to 0.9 with temperature ranging
from 288K to 318K. Various derived parameters like adiabatic compressibility, internal pressure and
relaxation time have been calculated using standard formulae. Non covalent interaction taking place in the
liquid mixture has been discussed on the basis of the values obtained from experimental parameters and

derived parameters.

Key words: adiabatic compressibility, internal pressure, relaxation time, intermolecular non-covalent

interactions.
I. INTRODUCTION

From fundamental and engineering point of view, the knowledge of structure and molecular interactions of
liquid mixtures is very important. Fundamental thermodynamic and thermo-acoustic properties are essential
sources of information necessary for a better understanding of the non-ideal behavior of complex systems
because of physical and chemical effects, caused by molecular interactions, intermolecular forces, etc. of unlike
molecules. From a practical point of view, these properties are necessary for development of thermodynamic
models required in adequate and optimized processes of the chemical, petrochemical, pharmaceutical, food
processing, drugs industries, paint industries, fluid mechanics etc.!'?. The compositional dependence of
thermodynamic properties has proved to be very useful tool in understanding the nature and extent of patterns
of molecular aggregation arising from intermolecular interaction between components. Molecular interactions
in liquid mixtures have been extensively studied using ultrasonic technique by many workers which are very
essential for understanding the physicochemical behavior of the binary and multi-component liquid mixtures?.

In recent years, importance has been given to the behavior of multi-component liquid mixtures rather than the
single component due to their widespread range of applications. Thermodynamic parameters derived from the
measurement of ultrasonic velocities, densities and viscosities for binary liquid mixtures are useful in

understanding the nature and type of intermolecular interactions taking place in between the constituent

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited
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This study was conducted to investigate the effect of seed irradiation on the seed germination and seedling growth
characteristics of two varieties of Capsicum annum. variety Pusa Jwala and variety Bhiwapuri. Seeds were irradiated
with 100,200,300,350& 400Gy gamma rays using Cobalt-60. Percentage of seed germination and growth traits such as
seedling height, root length and leaf number were observed. Results showed that irradiation dose at 400Gy had highest
lethal effect. Germination percentage in both the varieties decreased with increasing dosage of gamma irradiation from
200Gy to 400Gy in petri-dish method and 100Gy to 400Gy in raised bed method. Growth in terms of seedling height
and root length decreased with increasing doses of gamma irradiation in both the varieties. Leaf number significantly
decreased in 300, 350 and 400Gy of Bhiwapuri and in 350 and 400Gy treatments of Pusa Jwala.

Key words: - Capsicum annum; Gamma rays; Induced mutation

INTRODUCTION:

Chili (Capsicum spp.) of family Solanaceae
is an important spice and vegetable crop grown in
Asia, Africa, and South America
(Pakdeevaranporn et al. 2005). Among the five-
cultivated species of chili, Capsicum annuum is
the most widely cultivated species in India for its
pungent (chili syn. hot pepper) and non- pungent
(sweet pepper syn. bell pepper) fruits. The
cultivation of C. frutescence, C. Chinese and C.
baccatum is limited and usually restricted to
homestead gardening in different regions (Reddy

etal 2014).

Mutation is a sudden heritable change in an
organism (Soeranto et al. 2011; Dhanavel et al.
2012). Qualitative and quantitative characters
can change through induced mutation (Muduli &
Misra, 2007). One of the most important physical
mutagens is the ionizing radiation- gamma rays.

The free radicals formed by ionization cause

o0

damage to the living cell and affect the
morphology, anatomy and physiology of plants
depending on irradiation dosage (Kim et al. 2004).

More than 3,200 officially released crop varieties
have been developed through induced mutation
strategies in over 80 years (Mba, 2013). According
to the FAO/IAEA database, more than half (60%)
of the mutant-derived varieties were developed in
Asia, followed by Europe (30%), Latin America,
and the Caribbean, while North America and
Africa contributed 2% each. Moreover, in an
officially released database of mutant varieties by
Joint FAO/IAEA, cereals contributed almost
(48%) of all mutant crop varieties globally,
followed by ornamentals (20%), legumes and
pulses (14%), trees (3%), vegetables (3%), forage
(3%), fiber crop (2%), root (1%) and others (3%)
(Mba, 2013). Mutation has played a vital role in
the improvement of crop productivity and quality,

resultantly >3,000 varieties of 175 plant species
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