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ABSTRACT

Ultrasonic velocity, viscosity and density of stbiise (E)—2-(2-nitrobenzylidene amino)benzoic arid its metal
complex of Fe(lll) in DMSO have been measured atstamt temperatures in the range of 306Kanddifferen
concentration. This Schiff base was readily andveoiently accessible in high yields by green methiebm the
experimental data, the acoustical parameters sigchdiabatic compressibilify,), relative associatioff,), specific
acoustic impedance (Z), free path lengttf), relaxation amplitudgy/’), relaxation time (7), relative
viscosityfr)etc. and their excess values have been computedpresdnted as functions of compositions. The
acoustical parameters are explained on the basimakcular interactions between the componentheftixtures.
The variations of these parameters with compositibtine mixture suggest the strength of moleculteractions in
these mixtures.
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INTRODUCTION

In recent years, ultrasonic technique has becorpeveerful tool for studying the molecular behavidr liguid
mixtures[1-3]. This is because of its ability ofachcterizing physico-chemical behaviour of liquiddium[4-6].The
measurement of ultrasonic velocity have been adelyuamployed in understanding the molecular irggoas in
liquid mixtures. Molecular interaction studies cdme carried out by both spectroscopic[7,8]and non—
spectroscopic[9]techniques. However, ultrasoniocigy[10]and viscosity[11]measurements have beatelyiused

in the field of interactions and structural aspadaluation studies.

In the present study several acoustic parametess as adiabatic compressibilily), relative associatigR,),
specific acoustic impedancg)( free path lengthLf), relaxation amplitude/f’), relaxation time(t), relative
viscositynr)of (E)-2-(2-nitrobenzylidene amino)benzoic acid ddneen reported using the experimental values of
density, viscosity and ultrasonic velocity at camsttemperatures 306K and different concentration.

In present day applications of ultrasonic are eimgrgn the field of forensic sciences, space regeand also in
wars. Ultrasonic waves are used in studying th@gmnttes of matter on the basis of interaction betwthe waves
and constituents of the medium through which thegsp Determination of ultrasonic velocity and apson
coefficient has furnished methods for studying rooler and structural properties of liquids[12]. there exists
intimate relationship between ultrasonic velocitdachemical or structural characteristics of maleswof liquid,
this gives a property of basic important to sourtbeity in molecular theory of liquids. In the fikbf engineering
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and technology the ultrasonic waves are used ftectlen of flaws, testing of materials, mechaniclganing of
surfaces etc. and also, the synthesis of schifé hiasenvironmentally benign synthetic methods, Whie eco-
friendly and energy efficient greener methodogy.

Ultrasonic investigations of liquid mixtures corsig of polar and non polar components are of aersible

importance in understanding intermolecular intécast between the component molecules and find egpins in

several industrial and technological processesH]3Fhe variation of ultrasonic velocity and othéeltrasonic

parameters of binary liquid mixtures have beenistlily many researchers and they have shed light sguctural
changes associated with liquid mixtures of weaklgtoongly interacting compounds[16-22].The stuflynelecular

interaction in the liquid mixtures is also consalae in the elucidation of the structural properié the molecules.
The intermolecular interactions influence the dticed arrangement along with the shape of the nubésc

In the present studies, the ultrasonic velocity dedsity in solutions of new schiff base and tineatal complex of
Fe(lll)) have been measured and various acougpi@edmeters have been calculated in non-aqueousumeth

continuation of these investigations, the preséumdysreports acoustical properties of schiff basd®MSO over
different concentration range at 306K. The resaltsinterpreted in terms of molecular interactieowring in the
solution.

THEORY

Acoustical properties:

The computation of ultrasonic properties require theasurements of ultrasonic velocity),yiscosity ) and
density p).

The densities of pure solvent , their solutionligland and their metal complexes were measuredsingla single
capillary pyknometer, made of borosil glass havangulb capacity of 10 ml. The ultrasonic velocifypare solvent
and their solutions of ligand and their metal ctenps were measured by using single crystal varigath
Ultrasonic Interferometer operating at 2 MHz. Threwacy of density and velocity are £0.0001 g/cm8 #0.1%
cm/sec respectively. Viscosity was measured wighhialp of calibrated Ostwald's viscometer (Cormiragle) at 33
+ 0.01°C. Uncertainties in the measured viscositiese within + 0.03%. Viscosity data were analyssthg Jone's
Dole equation and Vand's equation. All the measergmwere carried out at 306K. The uncertaintyeafgerature
is £ 0.1 K. From the experimental data of densitgcosity and ultrasound velocity of pure solventl @olutions,
various acoustical parameters were calculated dsltayving standard equations reported earlier.

1)ADIABATIC COMPRESSIBILITY  (Bs)[23-24]
From the ultrasonic velocity)and density(d) the isentropic compressibility can be calculatexdnf the following
equation.

Bs = 1/(Ud),  B° = 1/(Uy” do)

2)RELATIVE ASSOCIATION (R,)[26]
The relative association expressed in terms ofijeofsolution(ds) and solventd,) and also ultrasonic velocity of
solution(Us) and solventU,). The relative association calculated by the relation

RA =ds /do (Uo/ US)

3)SPECIFIC ACOUSTIC IMPENDENCE (2z)[26]

It is also determine the solvation of solute. leigpressed in terms of ultrasonic velocity of solutand density of
solution. It is given by the formula.

Z =Us .ds

4)FREE PATH LENGTH (Lf)[26]
Free path length is responsible to determine ttexdntion between the ion and the solvent moledtie. free path
length was calculated using the equation.
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5) RELAXATION AMPLITUDE [23,25]
The relaxation amplitude is expressed in termdsafosity(n;), density(p) and ultrasonic velocity of solution.
It is denoted bya/f’) and measured in sgm.

T M

(o) =

Ipu®

6) RELAXATION TIME [23,25]
The relaxation time is expressed in terms of viggos),), density(p) and ultrasonic velocity of solution. It is
denoted by and measured in sec.

B I

== T

7) RELATIVE VISCOSITY [26]
Relative viscosity(n,) of various amino acids have been determined fremsity measurement and viscometric
measurement using relation,

ds 1=
N =

th. o
MATERIALS AND METHODS

General procedure for the Synthesis of Schiff bas€E)-2-(2-nitrobenzylidene amino)benzoic acid.(27)

A mixture of 4-Nitrobenzaldehyde (0.5Mole) , 4-aolenzoic acid (0.5Mole) and (0.5 mL) of Lemon Juiczs
grinding at room temperature for 20 minutes. Aftempletion of the reaction as indicated by TLC, thaction
mixture was poured on to crushed ice and stirredbftt0 minutes. The solid separated was filteredeursuction,
washed with ice cold water and then recrystallizeth ethanol.

=
o0 0
R~
aﬂ =
0 0 0 H
N y Cx,
j?u + NH, —™ N
O HO
0 H

4-nitro benzaldehyde 4-amino benzoic acid (E)—Z—(Z—nih’obe;rlz}']idme amino)benzoic acid

Metal complex was synthesized using 1:1 metal-tigatoichiometric proportions. The metal complex was
synthesized by mixing the DMSO solution of schidsk with the metal solution of different concemdrai.e. 0.1M,
0.01M and 0.001M.

RESULTS AND DISCUSSION

Due to the various types of applications of schidfe and their metal complexes the research wattkei field of
co-ordination chemistry is increased and lot ofkvoas been published on schiff base metal complé&sstituted
aromatic aldehyde and its schiff base have showsiderable interest with regard to their chelatbgity with the
transition metal ions Fe(lll) [28-29]. The chemystif schiff base metal complexes are of interestabse these
species display a variety of reactivity mode arsd dlecause they possess catalytic and biologitaitg30].

148
Pelagia Research Library



M. P. Wadekar Adv. Appl. Sci. Res., 2013, 4(5):146-150

Table No.1-Ultrasonic properties of Schiff Base antheir Metal complexes in DMSO solvent at 306K

Ultrasonic properties of Ultrasonic properties of
Acoustic properties Schiff Base in DMSO Schiff Base and Fe(lll) complexes
solvent at 306K in DMSO solvent at 306K
Sr. No.| Concentrations 0.IM[ 0.01f4 0.001M 0.1M 0.01¥1 0.001M
1 Density (gm/cm3) 1.27220 12716 12710  1.2490 2224 1.2410
2 Viscosity {])(m/s) 0.8269 | 0.6609 0.648% 0.7998 0.7328 0.6577
3 Ultrasonic Velocity (U) 1.9933] 1.264Dp 1.2205 82| 1.4092 1.3178
4 Relative Association (& 1.2259 | 1.2466 1.2104 1.3748 1.2290 1.2690
5 Adiabatic Compressibilityf;) 0.7888 | 0.8025 0.812Q 0.7024 0.756p 0.7816
6 Free path lengttif) A° 1127.55| 104.50 10.65( 2061.08  188.965 16.958
7 Specific acoustic impedance (Z) (m/sec.gm/cm3) 0209 | 1.0030| 1.032(Q 0.8774 0.9709 0.9384
8 Relative viscosityn r) (m/s) 1.4253 | 1.3210] 1.3463 1.6283 1.4920 1.3398
9 Relaxation amplitudéo/f°) 26.537 | 21.551] 20.736 34.091 25.390 24.368
10 Relaxation Tim€gt) 1.3456 | 1.0928| 1.051§ 1.7287 1.287p 1.2357

In the present work acoustic parameters such @hatit compressibility[3;), relative associatioR,), free length
(L), acoustic impedandg), relaxation amplitud¢a /f2) and relaxation timér) have been calculated for substituted
schiff base and its metal complexes at differemcentrations. All these parameters are studiedoastant
temperature and at a different concentrations lotism.

The interaction between substituent with solvenM@D) involves the association of anions and catidrse
behavior of molecule is depends on the size, chargk concentration of electrolyte in the solutidj[3The
interaction between schiff base and metal alsoffsbhse and solvent can be followed by measurirgatoustic
properties of the solution. The variation of diffat parameters with changing substituent of sdidffe have been
calculated by using appropriate equations andegperted.

It is observed that viscosity increases with risedncentration. This indicates that there exissrang interaction
between solute and solvent which is also suppobtgdultrasonic velocity. The variation of viscosityith
concentration is as shown in table no-1. it is oles that adiabatic compressibiliy)decreases with increase in
concentration of substituted schiff bases. Duthi it results in more cohesion, and lead to @eabese ir(f3,). The
decrease iff3) results in an increase in the value of ultraseelocity (U).

The free lengtl{Lf) is another parameter which is calculated usin@gstinic velocity and adiabatic compressibility.
It is observed tha(Lf) decreases with the decrease in concentration lo$tisuted schiff base. Decrease in
intermolecular free length leads to positive desratin sound velocity and negative deviation in poessibility.
This indicates that the molecules are nearer irsyiseem. The values of intermolecular free lerigfhare indicative
of solute-solvent interaction and are in suppofthe above observation.

Relative associatiqR,)is the property used to understand the solute-sbimeeraction(Ra)is less in case of schiff
base having ring deactivating substituent. If chise nuclei has ring deactivating substituenh tihéhas a less
interaction with solvent molecule and hence haseatgr free length. Finally relaxation amplitudel amlaxation

time is calculated for solutions of different contration of schiff base and its metal complex. \¢éahf these

guantity shows, system is stabilized in greateermxt

CONCLUSION
Ultrasonic velocity and density have been meastoedrganic solution of schiff base and its mataimplex of
different concentrations at 2 MHz. The more valdeviscosity and ultrasonic velocity indicate more the
concentration, and this shows solute- solvent &utéwn present in the solution. The existence pétgf molecular

interaction is solute-solvent is favored in syswshiff base- solvent and schiff base-metal, corditrfrom theu, p,
n, Ba, Lf, andR, data.
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