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ABSTRACT

Dielectric constant) and loss factor £’) of benzonitrile in dilute solution benzene mediat room temperature
and at 10.15 GHz frequency. Have been determixpdrinentally by using Smyth’s method. Gopala Krish
single frequency concentration method based Defyat®mn has been utilized to analyze the dieledsdta ¢’ and
&”) to obtain relaxation time 4) electric dipole moment (pgre utilized to explore the molecular structure eTh
values relaxation timez) electric dipole moment (pgre obtained in this investigation are encouragimg in
agreement with literature values.
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INTRODUCTION

Studies of dielectric constant, of polar liquidsdaespecially in dilute solutions in non-polar medilhave a
important role in liquid state [1-5] Dielectric cstant is a molecular property of substances, wigckdue to
contribution from orientation, vibration and elextic polarization. Dielectric investigation mainprobe weak
forces and help to understand intermolecular ratat®nal dynamics of the solute as well. In thesgnt paper, we
have carried out dielectric measurements of a gdimjard Benzonitrile in a non-polar medium (benzeae single
microwave frequency (10.15GHz.) and at room tentpeea The results are discussed to interpret médecu
structure in terms of relaxation time) (electric dipole moment (u) of reorientation matiof the dipole in the
medium.

MATERIALS AND METHODS

The Benzonitrile (LOBA Chemie) and non-polar bereésd-fine chem.) of AR grade obtained commerciatiy
ware used without any further purification. Dilg®lutions of Benzonitrile for few dilute concenicats in benzene.
The solution were mixed well and kept for 12Hrs.ainwell stopper volumetric flask to ensured gooerriiel
equilibrium. These systems in non-polar benzenewssumed to be dilute solutions.

The X-band microwave bench was used to measure/dlielength of the microwave radiation in liquid ldiric
cell. The liquid sample was hold vertically in guid cell by supporting a thin mica sheet whose \Rs\ahd
attenuation were assumed negligible small. Thadiglielectric cell was attached at the end of mi@ee bench
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and maintained at room temperature. The followigagions [6-7] are used to calculate dielectric stant,
dielectric losses at microwave frequency.

e'= {ho /e }+{ Aol Ad}? @)
g =2k /g ]Z[Xg g ]2 (2)
Where,

Ao- Wavelength of mirowave radiation.
Ao- Cutup wavelength in the wave guide.
Aq - Wavelength of mirowave radiation in liquid meghiu

The procedure of measurement on X-band is deseliisevher¢4-6]

A Gopala Krishna method [8] based on eq. (3) issisd to determine a relaxation tinjegq.(4) and electric dipole
moment (1) eq.(5) of polor liquid.

[€7-1/ € -2]=[€-1]/ [€ ,-2]+[4nnp?9KT][1/(1+jwr) (3)
Whe(e,

€= €je”

1 = (Lko)(dy/dx) (4)
HZ=9KTM/4nNdq{1+(dy/dx)*dx/dw: (5)

Where, x and y are the variables are depend oreatrations of the polar liquid in non-polar medium.
RESULTS AND DISCUSSION
The physical and Molecular constants of polar aml polar compounds are mentioned in table no.bvhel

Table no.1 The physical and Molecular constants gfolar and non polar compounds

S.No.| compound| Mol Wt] M.PC | B.P°C R.I. Density gm/cc|
1 Benzene 78.11 05 80 1.5010 0.874
2 Benzonitrile 103.12 13 188 1.5280 1.010

The determined values of dielectric constanfsgnd dielectric losses'() of Benzonitrile in benzene are reported
in Table 2, below.

Table 2: determined values of dielectric constant&’) and dielectric losses £") of Benzonitrile

Sr. N | Wt. fraction (W € [ X Y
1 0.002305 2.3183 0.09415 0.3056 0.01513
2 0.0046011 24136 0.264 0.3227  0.040b1
3 0.006885 24572 0.3312 0.3306 0.049732
4 0.009160 2.4783  0.5611 0.3405 0.08268
5 0.01142 2.4907 0.6489 0.34%6  0.09455

To determine relaxation time)(and dipole moment (i) Y and X are plotted, Hig).
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Fig (1) linear behavior between Y and X
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X and W are plotted which is also linear fig. (Determines relaxation timer)(and dipole moment (p) of
Benzonitrile in non-polar Benzene medium.

Fig (2) Linear behavior between X and W
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CONCLUSION

The values of dielectric constant)( and dielectric losse(’) Benzonitrile in dilute solution of benzene iscreases
as function of concentration of polar substanceer&lvary with the concentration of the solution eveufficiently
dilute to minimize the solute-solute interactiomeTvalues of relaxation time)(= 7.7656 ps and electric dipole
moment (1) = 3.8499 D of Benzonitrile in benzeneagvell with the values quoted in the literafl@
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