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ABSTRACT

Ultrasonic Velocity and Density were measured in six agueous amino
acidsnamely, L-Alanine, L-AsparticAcid, L-GlutamicAcid, L-Glutamine,
L-Phenylalanine and L-Valine of different concentration at 303.15K. The
intermolecular free length and adiabatic compressibility are determined
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with experimentally measured ultrasonic vel ocity, and density and corre-
late them with molecular interaction in aqueous amino acids at 303.15K.
The intermolecular free length is discussed in terms of weak interaction

between unlike molecules.

INTRODUCTION

Intermol ecular freelength isoneof the significance
thermodynamic propertiesof liquidwhichisderived from
ultrasonic velocity and density. This property can be
used to study themolecular interactioninany liquid sys-
tem. In the present study an attempt has been madeto
calculatethefreelength using ultrasonic vel ocity and
density and the concept of intermolecular freelength
has a so been used to study theintermol ecul ar interac-
tioninaqueousamino acid at 303.15K.

THEORETICAL

Thermodynamicdly, theinternd intermolecular free
length (L) can becalculated usingformulaas

L=K, (B)” @)
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Where, Kj: Jacobson’s constant=4.2 x 10° and

1
Baisadiabaticcomprbility(ﬂa =7 xp) )

Where u=ultrasonic vel ocity and p= density
Fromthisrelation, thevaueof L for liquid system
isobtained.

EXPERIMENTAL

All thegiven sampleL-Alanine, L-AsparticAcid,
L-GlutamicAcid, L-Glutamine, L-Phenylaanineand
L-Valinewerein pureform (E- Merck grade). Dif-
ferent concentration (0.0075M, 0.008M,
0.0085M,0.009M, 0.0095M, 0.01M) of each
sampl e of were made with doubled distilled water.
Densities, and ultrasonic vel ocities were measured
at 303.15K. Densitieswere determinewith Density
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Bottlewith plunger method and Ultrasonic Veloci-  quency Counter.

tieswith Pluse Echo Overlap Method using Innova-

tive Instrument-102 Interferometer along with OBSERVATIONSAND GRAPHS
Ultrasonometer (4 MHz) and Universal Time & Fre-
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Figurel: Ultrasonicvelocity, density, adiabatic compressibility and freelength for aqueousL -Alanineat 303.15K
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Figure2: Ultrasonicvelocity, density, adiabatic compressibility and freelength for aqueousL -AsparticAcid at 303.15K
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Figure3: Ultrasonic velocity, density, adiabatic compr essibility and freelength for aqueousL -GlutamicAcid at 303.15K
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Figure4: Ultrasonicveocity, density, adiabatic compressibility and freelength for aqueousL -Glutamineat 303.15K
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Figure5: Ultrasonic velocity, density, adiabatic compressibility and freelength for agueousL -Phenylalanineat 303.15K
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Figure6: Ultrasonicveocity, density, adiabatic compressibility and freeVolumefor aqueousL -Valineat 303.15K

tionwereL-Alanine, L-AgpaticAcd, L-GlutamicAcid,
L-Glutamine, L-Phenylaanineand L-Vainehaving conc.

RESULT

0.0075M,

0.008M, 0.0085M, 0.009M, 0.0095M, and

Theliquid system taken for thepresentinvestiga-  0.01M. Experimentally valuesof densities, viscosities
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and ultrasonic vel ocitieswith different concentration at
303.15K

Intermolecular freelengthsand Adiabatic Com-
pressibility for al pureliquid system were cal culated
from Eq. (1) and (2) respectively.

DISCUSSION

FromtheaboveFigureit was observed that ultra-
sonic vel ocity increaseswith concentration. Thisisdue
to breaking of cluster of water molecul e by theamino
acid molecul eresulting in enhancing the closed packed
structureof water (association). Thegraph of adiabatic
compressibility (fa) supportstheassociation. Thefac-
tor apparently responsiblefor such behavior may be
the presence of interaction caused by the proton trans-
fer reaction of amino acid and hydrophilic nature of so-
lution. Theincreasein association may bedueto water
enhancement brought by theincreasein eectrodtriction.
Thedectrostriction effect which causesshrinkagein the
volumeof solvent is caused by zwitterionic portion of
theamino acids. The decreasein adiabatic compress-
ibility supportsthisinteraction. Amino acid moleculesin
theneutral solution exigt indipolar formandthey have
stronger i nteraction with surrounding water molecules.
Theincreasing e ectrostrictive compression of water
around the moleculeresultsin alarger decreaseinthe
adiabatic compressibility of the solution.

Intermolecular freelength (L) isonethesignificance
thermodynamic property of aany systemwhich canbe
used to study the molecular interaction inagiven sys-
tem. Thedecreasein freelengthwith molar concentra-
tion may bedueto increasing strength of dipolar asso-
ciation or formation of hydrogen bonding or complex
formeati on between the component moleculeswhilethe
increasein freelengthwith molar concentration may be
duetoweakening of dipolar association or breaking up
of hydrogen bonding. From the above Figure. it was
observed that thefreelength showing decreasing trend
for dl given samplewhich showsthat dipole-dipolein-
teraction or H-bonding is predominated in aqueous
amino acids. Thevauesof ultrasonic velocities, deng-
tiesand viscogitiesa so support theresult. Theirregular
decreasing trend only showsthat at certain concentra-
tion the association (or H-Bonding) ismoreor that con-
centration isfavorablefor molecular association.

CONCLUSION

All theabove discussion showsthat therewill be
mol ecul ar association (or dipole- dipoleinteraction or
dipole-induced dipoleinteraction) when weadd amino
acidsto purewater. Thisshowsthat molecular interac-
tion occur in agueousamino acids.

Henceintermolecular freelength (L,) canbeused
to study themolecular interactionin agiven system.
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