
ABSTRACT
In present investigation, distribution and diversity of macrophytes in Kolar river in Nagpur region of Maharashtra 
state, India have been studied, to investigate overall health of the water body. Since the studies on macrophytes 
diversity are very less in Kolar river this paper is intended to report macrophytes diversity in present investigation, 
the  present study was conducted on monthly basis for the period of two years from February 2010 to January 
2012 by following standard protocols. The statistical analysis of the analytical data was computed and it reveals 
that submerged macrophytes are abundant followed by marginal and free floating. The species diversity is more 
at sampling Site-B in shallow water and less water current. In the present investigation, 25 species from three 
groups were recorded from Kolar lotic ecosystem under study which was categorized by free floating, submerged 
and marginal aquatic weeds. The data of the present investigation show that the enrichment of the shallow water 
with high bottom sediments provides an ideal habitat for luxuriant growth of macrophytes. It is also demonstrated 
that the diversity of macrophyte is less where water current is more and diversity increases as the water current 
decreases and organic contents increases.
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INTRODUCTION

In a natural ecosystem macrophytes have been shown 
to remove both toxic and nontoxic elements in the 
sediment and water, Narayan and Somshekhar, (1997). 
These are unchangeable biological filters and carry 
out purification of the water bodies by accumulating 
dissolved metals and toxins in their tissues, Shaha & 
Vyas (2015). The variation in water chemistry can be 
assessed by surveying the abundance of macrophytic 

communities. The trophic nature is mainly influenced the 
variety of communities and indicator species occur at the 
sources. Moreover, metabolic activities of macrophytic 
communities accelerate the metabolic and the physico-
chemical conditions of stream Gregg and Rose, (1982). 
Some relevant and recent studies on aquatic macrophytes 
have been made by, Tenna Riis et al., (2019), Ester Vieira 
Noleto et al., (2019), Szymon Jusik and Staniszewski,  
(2019), Hanife Ozbay et al., (2019), Rameshkumar et al. 
(2019), Patel and Dubey (2019), ), Prasad and Das (2018),  
Bhute and Harne (2017).

The macrophytes stimulate the growth of phytoplankton 
and help in the recycling of the organic matter. The 
submerged species of macrophytes at the margin also 
act as a green manure favorable the abundance of 
zooplankton and benthic fauna, supported by Bhute and 
Harne, (2017) from Nagrala Lake. Macrophytes serve 
as a substratum, manure and also provide food and 
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ABSTRACT 

The different ultrasonic techniques give an idea of extensive applications for 

characterizing aspects of physicochemical behavior such as nature of molecular interactions in 

pure liquids and liquid mixtures. The thermo-physical parameters such as density (ρ), ultrasonic 

velocity (U) and viscosity (η) have been measured at 2 MHZ frequency in the binary mixtures of 

Propanol and n-Heptane over entire range concentration at different temperatures. Using the 

experimental data, some of the theoretical parameters such as, adiabatic compressibility (βa), 

intermolecular free length (Lf), intermolecular free volume (Vf), internal pressure (πi), and 

Gibb’s free energy (ΔG) have been calculated. The present study leadto dipole-dipole interaction 

of pure 1-propanol molecule is stronger than induced dipole –induced dipole interaction of 

puren-Heptane molecule. 
 

KEYWORDS:Ultrasonic velocity, an acoustical parameters, molecular interactions, binary mixtures, 

concentration in mole fraction, Propanol and n-Heptane. 

INTRODUCTION 

The ultrasonic study of liquid and liquid mixtures is important in understanding the 

nature and strength of molecular interactions [1-2]. A large number of studies have been made on 

the molecular interaction in liquid systems by various physical processes like, Raman Effect, 

Nuclear Magnetic Resonance, Ultra Violet and ultrasonic method [3-5]. In recent years 

ultrasonic characterization has become a powerful tool in providing information regarding the 

molecular behavior of liquids and solids, on account to its ability of characterizing physio-

chemical properties of the medium. The ultrasonic velocity data for the liquid mixtures has been 

used by many researchers [6-12]. In present paper we have calculate the ultrasonic Density (ρ), 

Velocity (U) and Viscosity (η)  ofthe binary liquid mixture of Propanol and n-Heptane over 

entire range concentration at temperature 298.15K-308.15K using ultrasonic interferometer 

technique. From these experimental values, number of thermodynamics parameters, namely 

adiabatic compressibility (βa), intermolecular free length (Lf), intermolecular free volume (Vf), 

internal pressure (πi),relaxation time (τ) and Gibb’s free energy (ΔG) were calculated. The 

variations in these parameters with concentrations were found to be useful in understanding the 

nature of molecular interactions between the components. 
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ABSTRACT 

The thermo-acoustic parameters such as Density (ρ), Ultrasonic velocity (U) and 

Viscosity (η)are calculated for a binary mixture of Hexanol and n-Heptane system at different 

mole fraction and at different temperatures (298.15K, 303.15K&308.15K). Using the 

experimental data, some of the theoretical parameters such as, adiabatic compressibility (βa), 

free length (Lf), free volume (Vf), internal pressure (πi), and Gibb’s free energy (ΔG) have been 

calculated. The characteristics of these acoustic parameters with concentration of the mixture 

were discussed in terms of intermolecular molecular forces between the components of the 

liquids. 

KEYWORDS:Binary liquid mixture, Ultrasonic velocity, acoustical parameters, molecular 

interactions,binary liquid mixture 

INTRODUCTION 

Ultrasonic study of liquid provides valuable information about the states of liquids and 

find wide applications in characterizing the physio-chemical characteristics of different 

liquidmixtures [1-3]. The characterization of ultrasonic sound velocityin the organic liquid 

mixtures is an important tool to understanding the nature of molecular forces inpure, binary and 

ternary liquid mixtures [4-7]. The process of studying the molecular interaction from the 

knowledge of variation of thermo-acoustical parameters with concentration gives an idea in the 

molecular forces [8-10]. The studies on the physio-chemical properties of organic liquid like 

Hexanol in n-Heptane provide useful information, which is used to assess the information of 

molecular interaction [11-15]. The characterization regarding the molecular association in the 

binary liquid mixture having alcohol as one of the component is of particular interest, because 

Hexanol is highly polar and can associate to other non-polar group such as n-Heptane. Owing to 

this consideration, an attempt was made to elucidate the molecular interactions in the mixture of 

Hexanol with n-Heptane at different temperatures (298.15K, 303.15K&308.15K). Further 

different parametersnamely adiabatic compressibility (βa), free length (Lf), free volume (Vf), 

internal pressure (πi) and Gibb’s free energy (ΔG) were calculated from the measurements of 

density, ultrasonic velocity and viscosity of the binary mixtures. These acoustical parameters are 

used to explain the molecular forces in the binary liquid mixtures. 

MATERIALS AND METHOD 

The ultrasonic velocity was measured in the liquid mixture of Hexanol in n-Heptane 

using an ultrasonic Pulse Echo Overlap technique working at frequency 2MHz. The temperature 

was maintainedby a water circulating constant temperature water bath .The density of liquids 
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