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ABSTRACT

The density, viscosity and speed of sound have been measured for the systems (1M NaCl +1M Glycine) at different
volume fraction and at different temperatures 298.15, 303.15and 308.15K. The excess acoustic parameters such as
excess ultrasonic velocity, excess adiabatic compressibility, excess acoustic impedance, excess intermolecular free
length and excess relative association have been calculated for the solution. The results are interpreted in terms of
molecular interactions.
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INTRODUCTION

Excess thermodynamic parameters have been foubd highly useful in elucidating solute-solvent maigtions in
aqueous solutions and binary mixtures.Thermodynariess functions are found to be very sensitiveatds
mutual interactions between component moleculethefliquid mixture. The sign and the extent of dg&ein of
these functions from ideality depend on the stiewodtinteractions between unlike moleculés3].

Excess parameter play a vital role in assessingthepactness due to molecular arrangement andxteateof
molecular interactions in the liquid mixtures thgbucharge transfer, dipole-induced dipole and dimtpole
interaction§d] interstitial accommodation and orientational ontigf5], leading to more compact structure making.
Derived parameters from ultrasonic velocity measumet and the corresponding excess functions provide
qualitative information regarding the nature andrggth of interactions in liquid mixtur¢s-8].

Glycine is a colorless, sweet-tasting crystallinkdsof high melting point behaves like a salts melts at 23%C. It
is readily soluble in water, but insoluble in alobtand ether, commonly found in proteins. It isqué among
the proteinogenic amino acids in that it is datal. It can fit intohydrophilic or hydrophobic environments, due to
its two hydrogen atom side chain. In (NaCl + ), it may be presumed that the interactions beayaking
place as : ion-dipolar or hydrophilic group intdiags between the ions of sodium and chlorine {,N&f) and
NH5",COO,0H groups of Glycing@]. These interactions compressively introduce tHeesimn into solution under
investigation.

Ultrasonic velocities, densities and viscositiesenheen measured for binary liquid systems as (IACIN+ 1M
Glycine) at 2MHz frequency and at 298.15,303.15308.15K .From these data, excess thermodynamicnedeas
such as ultrasonic veloc{tyF),adiabatic compressibility A(5), intermolecular free length(L), acoustic
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impedancef) and relative associatiofR{) have been estimated using standard relations.r@dts have been
analyzed on the basis of variations in thermodygaRrcess parameters.

MATERIALSAND METHODS

The chemicals used were of AR grade and dried ambydrous CaGlin desiccators before use. All solutions
were prepared in deionized and distilled water édegd by boiling), having specific conductivity £18cm®. The
aqueous solution of Glycine and NaCl was pregdry weighing the all chemicals on a digital baamwith an
accuracy of + 1 x I6g. Solutions of required liquid mixture were paegd by changing volume fraction (X) of
glycine. The solutions were kept in the speciatigitt and were used within 12 hrs. to minimizeataposition due
to bacterial contamination.

Ultrasonic velocity was measured by a single clysterferometer (F-81, Mittal Enterprises, and N&alhi)
operating at frequency of 2 MHz. The source ofagibmic waves was a quartz crystal excited by aradguency
oscillator placed at the bottom of a double jacttetestallic cylinder container. The cell was filladith the desired
solution and water at constant temperature waslated in the outer jacket. The cell was alloweeédailibrate for
30 min prior to making the measurements. The iaterheter was calibrated against the ultrasoniccitglof water
used at T=298.15K.The present experimental valub487.59 ms which is in good agreement with literature
valu€’ 1496.69 ms and accuracy in the velocity measurement is =nist

Tablel: Variation of ther modynamic parametersat different volumefraction (x) and different temperaturesfor the system
(IMNaCl+1M Glycine) at 2MHz.

Vol.fr. | Sound velocity(U) | Density(p) | Viscosity (n)
X) m/s Kg/m® N s m?
298.15K
0.2 1601.20 1084.8 13.0591
0.4 1595.4 1076.4 12.199:
0.6 1579.90 1066.8 11.5941
0.8 1559.90 1060.4 11.4420
303.15K
0.2 1609.80 1084.0 11.9289
0.4 1601.00 1065.6 11.1977
0.€ 1583.1( 1075.¢ 10.573t
0.8 1575.50 1059.6 10.4617
308.15K
0.2 1609.10 1080.8 10.9030
0.4 1599.40 1073.6 10.1766
0.6 1585.50 1064.4 09.6606
0.€ 1583.5( 1057.¢ 09.527¢

Table2: Variation of excess parametersat different volumefraction (x) and different temperaturesfor the system (1M NaCl+1M
Glycine) at 2 MHz.

Vol fr. UE [5 Z Ex10° Le R.E
X m/s m2N* Nm-? A° A
298.15K

0.2 | +60.4: | -0.004¢ | +0.001; | +0.001: | +0.000:

0.4 +45.89| -0.0038 +0.000
0.6 +30.07] -0.0010; +0.000
0.8 +17.07] +0.0013 -0.000
303.15K

0.2 -02.68| +0.013§ +0.002
0.4 +02.72| +0.002Q  +0.004;
0.6 -00.62| +0.0204 +0.002
0.8 -00.16| +0.0137 +0.000
308.15K

0.2 +01.84| -0.0108 +0.002
0.4 +03.37| -0.0186 +0.004 +0.7660  +0.0054
0.6 +03.81| -0.0152] +0.028 +0.5102  +0.0039
0.8 +01.30] +0.000] -0.000%5 +0.02%4 +0.0049

+0.0008  +0.0078
+0.0002  +0.0011
-0.0003  +0.00[15

CTOT00

+0.0008  +0.0053
+0.0003  -0.99p5
+0.0011 +0.0048
+0.0007  -0.037

oo~

+1.01%1  +0.0057

OO0
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The densities of the solutions were determined rately using 25 ml specific gravity bottle and ¢tenic balance
and the accuracy in the density measurements ig1€“g.An average of tripleneasurements was taken i
account. Sufficient care was taken to avoid anyagmhent of air bubble. Viscosity was measured vpite-
calibrated Ostwald type viscometer. The flow ofdimas measured by a digital stop watch capablegterinc
time accuate to £0.1 S. An average of three or four seftoaf of times for each solution was taken for thepose
of calculation of viscosity and the accuracy of tiscosity measurement was +0.5%.The experimeataperaturt
was maintained constant by cirating water with the help of thermostatic waterhbatith an accuracy ¢
temperature measurement +0.[lK)].
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Fig.1.Plot of excess ultrasonic velocity (uF) against volumefraction(X) for system (1M NaCl+1M Glycine) at 298.15, 303.15, 308.15K
temperatures
Fig.2. Plot of excess adiabatic compr essibility (B.5) against volume fraction (X) for system (IMNaCl+1MGlycine) at  298.15, 303.15,
308.15K temperatures.
Fig.3. Plot of excess acoustic impedance (z5) againgt volume fraction (X) of system (IMNaCl+1IMGlycine) at  298.15, 303.15, 308.15K
temperatures.
Fig.4. Plot of excessinter molecular freelength (L) against volumefraction (x)) for system (IMNaCl+1MGlycine) at  298.15, 303.15,
308.15K temperatures.
Fig.5. Plot of excessrelative association (RaF) against volume fraction (X) for system (1M NaCl+1M Glycine) at 298.15, 303.15, and
308.15K temperatures.

RESULTSAND DISCUSSION

The ultrasonic velocity, density and viscosity bétliquid systems mentioned have been measuredgUbsese
experimentaldata, other thermodynamic parameters such as adiatlampressibility {§,), intermolecular free
length (L), acoustic impedance (z) and relative associgiiR,) were investigated for four mole fractions of :
Glycine at frequency 2 MHz and temperatur98.15, 303.15 and 308.15 K.

For the electrolytic and amino acid liquid systgis! NaCl + 1M Glycine), ultrasonic velocity (u), ity (p) and
the coefficient of viscosityrn) for various volume fractions of Glycine have beereasured at a constarequency
of 2MHz to evaluate W, L;, z and Fx. The experimental values of p,n are given in Table 1 and valuesf, z,
Ly, Ry have been calculatedUsing these experimental and calculated datagssxparameters such as ex
ultrasonic velocity (B), excess adiabatic compressibilit.”), excess acoustic impedance®), excess
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intermolecular free length (f), and excess relative association{Rhave been computed. The values of excess
parameters have been presented in Tables 2. Thagymotted between excess parameters (along Y-eisus
volume fraction (along X-axis) for the liquid systeinder study as shown in Fig. 1-5.

It is clear from Table2 that the values &fare positive at all increasing concentrationssadite except at x=0.2,at
303.15K for (1M NaCl + 1M Glycine) ,thereafter lycreasing volume fractions of glycine in the liguixtures
the values of excess ultrasonic velocity are deimga The positive values ¢f.F for the system suggest the
presence of weak interaction between unlike mokculhe size of component molecules almost notledua
seen that their molecules do not pack well intoheaiher’s structures .This results in expansiorvalfime and
hence positivé8,=. The negative value g suggests significant interaction between componesiecules in the
mixture forming donor —acceptor complex betweerbaayl group and ions of electrolytes. As a reshidire is
contraction in volume resulting negative valuespgf with volume fraction (X). The values of Excess wstic
impedance Zare positive at all concentration of volume fran except at X= 0.8 at all temperatures. The axces
value of (L) being negative indicate a strong interaction betwbe electrolyte and glycine .The values of excess
relative association () are positive for all concentration the system (U&CI+1M Glycine).

CONCLUSION

In glycine ionisable and acceptable groups are mals® glycine is neutral molecule because of w#terionic
nature. Hence association with electrolyte is m@igcine is structure maker in inorganic salt solat
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