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physico-chemical analyses of multicomponent fluid mixtures, Various predi::.‘five moda_‘ls WEIE
used for the computation of these thermodynamic and transport properties. In this wor
Prigl:lglF.L*-F}ur}-'-FadltL-rs:.m {PFP} model based on non-associated process was used to eix-'aluare.
viscosity, excess viscosity, excess volume and surface tension and Lorentz-Lorentz relation was
used to evaluate the refractive index of binary mixture of 2-propencl and 2-phenyl ethanol over
the entire composition ranges from temperature 298.15-318.13K and atmospheric pressure. The
computed results were compared with literature values. Excess viscosity and Excess volume
were also computed to observe the extent of melecular interactions between the binary
components Lr:--.’El'I:z-T.r;r{'n??. relation deals a fair agreement with measured values while result
comi::au:ed from FFP model are very compatible to measured values but still modifications are
required.

KEYWORDS: viscosity, surface lension, refractive index, Binarj,.r mixture, Excess functon.
INTRODUCTION

In chemical industry the knowledge of transport and thermodynamic properties of liquid
mixtures have a considerable importance in many technological areas such as prbcoss
simulations and liquid-liquid extraction and molecular dynamics (Wang et al, 2005 and
Mchaweh cf al, 2004)). Density, viscosity, surface tension and refractive index are intensive
thermodynamic properties. Which do not depend upon the quantity of the substances? T!
transpert and thermodvnamic properties consist of a w

ese
ide application in pharmaceutical, agro-
chemicals and petroleum industry. Experimental as well

as theoretical study of viscosity and
Excess viscosity (Awasthi ef al,

2022) of non-polar liquid mixture help us to understand the

transport behaviour of protic and aprotic solvents. Excess volume and surface tension (Awasthi

(3 Q rpa '- e 1Har 1 i
ef al, 2019) were evaluated at different remperatures for different alcohols. Refractive index is

an inicnsive thermodynamic property, which does not depend on the amount of the substance

It is basically used for the identification and confirmation of the puri
prediction of refractive index of binary and multicompone

ty of substance. The
nt liquid mixtures (Pandey ¢t al,
1999) is essential for designing various physico-chemical calculations in terms of heat and
material transfer, Refractive index depends upon frequency of theJight used, Normally Yellow
sren
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THERMO-ACOUSTICAL ANALYSIS OF BINARY LIQUID MIXTURE FROM

298.15-318.15K
Naveen Awasthi
Department of Chemistry,
Janta College Bakewar (206124), Etawah, India
Corresponding author E-mail: nvn awsthj@rediffmail.com

Abstract:

Intermolecular free length (Lf) and excess dcoustical parameters such excess isentropic

compressibility (B:F), excess acoustical

impedance (Z%) is very important tool for the
determination

of internal structure and intermolecular interaction of pure liquids and liquid
mixtures. Intermolecular free length (L), excess isen

tropic compressibility (B:£), excess
acoustical impedance

(ZF) was computed for butan-2-0] and dodecane system from free length
theoretical model over the entire concentration range from 298.15-318.15 K and latm pr
The variation of these thermo-acoustical paramelers with con
helpful in understanding the molecular

essure,
centration at different temperatures

interactions between the different components of liquids.
Non-linear variation of excess acoustic

of compressibility factor.
Keywords:

al parameters confirms the molecular association in lerm

Free length theory, Excess acoustical parameters, Molecular Interaction, Binary
liquid.

Introduction:

In recent years acoustical analysis based on ultrasonic method has become a powerful

tool in the prediction of various physico-chemical and
multicomponent liquid mixture. These properties play a si
predictive models and development

thermodynamic properties of
gnificant role in the construction of

of processing and product formulation Nori er al. (2020) in

various pharmaceutical and industrial applications. The variation of intermolecular free length

and excess acoustical parameters with molar concentration helpful in the prediction®of molecular
interactions Nain ef af, (2020) present in the liquids when they are mixed. The result obtained

[rom these molecular interactions of liquids at different temperatures helpful in the preparation

and the preservation of food and various pharmaceutical items such a
tablets, and drug doses Chimankar ef qf. {2021)

various researcher Natarajan et al, (2011)

s liquid injections, syrup,
An exhaustive literature swrvey reveals that

and Santhi et al (2012) have evaluated ulfrasonic
velocity and excess acoustical parameters from statistical Flory er al, (1%65) as well as other

theoretical liguid state models Nomoto ef al. (1958) and Dael et al. (1968} and compared with

experimental values at different temperatures and predici the molecular Inzeraa:rmm:':__Pa-ﬂd’i‘-"’ id
154
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MATHEMATICAL CORRELATION OF VISCOSITY OF ASSOCIATED
POLYMERIC SOLUTION AT DIFFERENT TEMPERATURES

Naveen Awasthi
Department of Chemistry,
Janta College Bakewar (206124), Etawah Uttar Pradesh India

Corresponding author E-mail: nvn awsthi@rediffmail.com

Abstract:

Viscosily of binary liquid mixture have been computed for 2-propanol and benzyl alcohol
from MeAllister three body (Mc3), four body (Mc4) based on Eyring’s theory absolute reaction
rate. Which correlate various thermodynamic properties of liquids using the concept of additivity
and Jouyban Acree (JA) model based on least square regression analysis method at different
temperatures and compared with the measured work of Ching-Ta, and Chein-Hsiun Tu. Standard
deviation was the criterion of the success of results. Jouyban Acree (JA) model found to be more
consistent with experimental findings.

Keywords: McAllister, Jouyban Acree, Correlation models, benzy! alcohol.
Introduction:

In past few years viscosity of pure liquids, binary and multi component liquid mixtures has
become subject of deep interest for chemists in pharmaceuticals Chimankar et al., 2021) and
industrial application such as process simulation, equipment design and molecular dynamics
Mchaweh ef al, 2004) and Wang ef gl (2005). sometimes experimental determination of
transport and other thermodynamic properties of liquid mixtures are very difficult. In that case
theoretical models play a significant role in the determination of various thermodynamic and
transpart properties, To fulfill this requirement various researchers Shukla ef al. 2017) have
formulated theoretical models to determine the theoretical viscosity in the absence of
experimental results. In the continuation of previously published work Awasthi e af, 2019) and
Awasthi (2021), this book chapter deals with a comparative study of two correlation models such
as McAllister multi body interaction model MeAllister (1960) and Jouyban Acree model
Jouyban ef al,, 2005) and (2020) at different temperatures to determine the theoretical values of
viscosity and compared with the measured values Ching-Ta ef al, 2007). The main aim of this
work is to compare and test the validity and applicability, these models at different temperatures
for associated polymeric solutions.

Correlation models
MeAllister multi body interaction model

MeAllister multi body interaction model based on Eyring's theory of absolute reaction
rate correlate the various thermodynamic properties of liquids using the concept of additivity.
Eyring proposed an empirical equation to relate viscosity of liguid with temperature:

hN acr
O m=—— ‘RT 1 ¢
Vi (1)
Where @ = Kinematic viscosity = L ey
h = Planck constant 'eﬂﬂﬂ:. ( .

a2




Psychrophilic microbes: Biodivermty,ld
beneficial role and improvement of co
stress in crop plants

Sumit Kumar , Bana Sravani’, Tulasi Korra' . Lc}pamudm
Behera , Diptanu Datta', Pushpendra Kumar Dhakad ,
M.K. Yadav

"Department of Mycology and Plant pathelogy, lnstitute of Agricultural SClIEI]uI.I:b., Banaras
Hindu University, Varanasi, India, *Department of Plant Pathology and Agricultural
Microbiology, Post Graduate Institute, Mahatma Phule Krishi Vidyapeet, Rahuri, Maharashtra,
India, “Department of Plant Pathology, Collage of Agriculture, Odisha University of
Agriculture and Technalogy, Bhubaneswar, Odisha, India, “Holy Cross Krishi Vigyan Kendra,
Canary Hill, Hazaribag, Iharkhand, India, ‘Department of Plant Pathology, Janta Collage,

Bakewar, Etawah, UP, India

11.1  Introduction

Throughout the life cycle of plants, they face a multitude of stress such as
factors. Microbial stress, usually associated with edaphic and climatic components of the
civironment, substantially decreased plant yields belaw optimum levels, The important
abiotic factors hinder the agricultural productivity, almost globally are spil compositior,
Cxtreme salinity, acidity, non-optical temperatuye, drought, pollution, rain, wind and low soj]
fertility (M0 1000 ') Among them, low temperature is a major threat to food securi ty
and affecting cconomcally impartant crop losses worldwide,
symbolizes unprecedented ecosystems that harbor djver
and cold-loy ing MICIOorganisms,

A significant portion of the Farth's biosphere is safeguarded by cold and nUmerpus
microbes of particular Importance in global ecology found i polar and alpine terrestrial and

aquatic environments L heishier, 24001, Appmximulc]}r 20 percent of Earth's sur-
faces becupied by ice with Greenland and Antarctic ice sheets covered 10 percent of the

biotic and biote

streme Jow temperature
sity of microbos called psychrophilic
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ABSTRACT

gf' a:-'ehrage IZ_EIT}F'EJ'HUFE‘ of the planet s rismg as a rasus
ﬂ;egniﬂilwwgrmrng, which s caused by an nceass n
----upFr.—:I:und 4 ;EISEEZ. The pirgose of this study & In
ik = L4, ni dangers of climate change, partcuiarly giobsi
ol 11;. stley s ffirr.hrgs. demanstate the likely effects o
! I“fE”Erm:iE*ral:urqs. Sirce the 19505, a decrease i monsoon
II.IIH] ; I"Edeb alieady been rotad, Dvents with alor o rair have
”-r[|;_|:n. rruT:qu ffesuem.l».- as wel, There 4 svigence that
nlmun.'n:- ;E 5 0| Sauth Asia have become drer and moe
o ﬁ;jwapmnT _hsmfe the 1970s. Inchs @ hezvily relam of
o .rrn'n Er IELA USE T ore tharr 804 of its agrcullue depends
n-:-Jllﬂldw..iT"vEFL_ n tie alsence o climate change, Indias
i er suppliss are ovwerysed to the excert of 15%, On tte
& hand, the mapcity of Himalayan glacers, where te

I.- ||:.| el monsoon prowides @ significant aorion of the MEsils
wwie been retreatng over the past century, With a iusstantil
pection af the city constrac ted onredaimed land below thehien
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