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ABSTRACT

The ultrasonic technique provides a powerful, ¢ffecand reliable probe to investigate propertiefspolymer
solution. In the present investigation, ultrasomiocities, densities and viscosities have beensured in 0.1M
solution using pulse echo overlap technique at 228Kdifferent concentrations of polyvinyl chlorida
tetrahydrofuran. Thermoacoustical parameters adiabatic compressibility, relaxation time, molanusd velocity,
molar compressibility, acoustic impedance, van\taals’ constant and internal pressure have beenpeted from
the experimental data. The variation of ultrasomitocity and other thermo-acoustical parametersvshaonlinear
increase or decrease with molar concentration. Tredure of polymer-solvent interaction and the dffet
concentration on the molecular interaction of patyV chloride in tetrahydrofuran have been studied.
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INTRODUCTION

Ultrasonic studies in liquids and polymer solutidrave been the subject of research in recent y&&5 Recently
many workershave carried out pioneering work on polymer sohutising ultrasonic technique. An acoustical study
provides a useful technique to understanding thgsipb-chemical properties of the interacting conmgraa in
polymer solution. The different acoustical parametaterpret the nature and strength of molecuiteraction that
exist in the system. The present paper deals Wwithuttrasonic studies of polymer solution of pohwlichloride
(PVC) in tetrahydrofuran as a function of incregsimolar concentration at temperature 293K. Polywviijoride is

a thermoplastic polymer. It is avinyl polymerctoosted of repeatingvinyl groups (ethenyls) having
one hydrogen replaced by chloride. PVC is widelgdugn construction because it is cheap, durabld, easy to
assemble.

MATERIALSAND METHODS

The polyvinyl chloride solution was prepared by iadda known weight of polyvinyl chloride to a fixa@lume of
tetrahydrofuran and then stirring until clear siwntwere obtain[9]. The molecular weight of polyirchloride is
62.5gm/mol. The concentration range chosen in thatisn are 0, 0.02, 0.04, 0.06, 0.08 & 0.1M. ThHeasonic
velocity, density and viscosity measurements argezhout using pulse echo overlap technique adifrequency

of 4MHz at temperature 293K. The density and viggagere measured by hydrostatic sinker method@sdald’s
viscometer respectively. Thermostatically congdllwater circulation system is used to maintain the
temperature at 293K with an accuracy of 0 °@5

By using experimental data on ultrasonic veloaigmsity and viscosity, various acoustical pararsedeg calculated
according to standard relationship [10].
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1) Adiabatic compressibilityf;) is given by the relation
1
Ba=

2
e cm’ /dyne

Where, u is the u.s. velocity apds the density of the polymer solution.
2) Relaxation time1) is given by,

4
T=— sec
3" B,

Wheren is the experimental viscosity of the polymer sioluit

3) Molar sound velocity (R) is evaluated using thenfala,
R=(M/p)u*® cm93/sed?

Where, M is the molecular weight of the polymerusioin.

4) Molar compressibility (W) can be found out from #wpression
wW=(M/p)B"" cm® /dyné”

5) Acoustic impedance (Z) is given by

am

cn’ [3ec
6) Van der Waals’ constant (b) is calculated by tivenula

RT Mu2 )"
b=V 1—( ](1+ J cm’/mole

Z=Uu.p

Mu? 3RT

Where, R is the gas constan8:3143¢ 10 erg O mol" K"

7) Internal pressure (Pis evaluated by the relation

12 2/3
P =bRT’ (M] (ﬁj dyne/cnd
u

RESULTSAND DISCUSSION

The values off, 17, R, W, Z, b and Pwere calculated using equations (1)-(7). Figur01shows the plots of
experimental velocity, density, viscosity and tladcalated values of all the above acoustical patarsat different
molar concentration for polymer solution of polyyichloride with tetrahydrofuran.

The variation of ultrasonic velocity with concentoa is non-linear with concentration (Fig. 1), lvianomalous
behaviour at 0.04 concentration. Initial increasevelocity with concentration suggests increaseahnesive forces
due to powerful polymer-solvent interaction [11]Then decrease in ultrasonic velocity after 0.08centration
suggests breaking up of molecules when the coratéonir of polyvinyl chloride is more in the solutiofhis

suggests dissociation of molecules. Then, the dashaviour is observed in case of acoustic impedarae der
Waals’ constant, molar sound velocity and molar passibility (Fig. 6, Fig. 8, Fig. 9 and Fig. 10hiah supports
the existence of strong molecular interaction anpllymer solution [12].
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Variation of density with concentration is showrfiop 2, which is increasing after addition of palinyl chloride in
tetrahydrofuran. Increase in density is due to fdw that the number of polymer chains added tostletion
increases with increase in polymer concentratioolyrRers are characterized by the large moleculaighte
compared to the solvents. This also contributeshto increase in the density of the solution [13heTsame
phenomenon can be applied to the increase in vigoagth concentration (fig. 3). The adiabatic coressibility
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(fig. 4) shows opposite nature to velocity, densibd viscosity. It decreases with increasing motarcentration.
These all nonlinear behaviour with molar concemdrats may be attributed to molecular associatind eomplex

formation. The variation of relaxation time is iaasing with concentration as shown in figure 5sTihdicates that
the solution is highly ordered due to outstandilygrhtion and such solution generally absorbs mdtr@aonic

energy [14]. The variation in internal pressureggigen in figure 7. The internal pressure of a lijueflects the
molecular interaction and a sensitive parameterstased above, the internal pressure increasesimdtiease in
concentration of polyvinyl chloride and thus it das concluded that it shows attractive forces betwbe solvent —
polymer molecules.

CONCLUSION

The non-linear variation in ultrasonic velocity anther acoustical parameters indicates that thera strong
molecular interaction between polyvinyl chloridet@trahydrofuran solution.
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