Chemleeh

International Journal of ChemTech Research
CODEN (USA): IJCRGG ISSN : 0974- 4290
Vol.6, No.3, pp 1817-1820, May-June 2014

www.sphinxsai.com

ICMCT-2014 [10™ — 12™ March 2014]
International Conference on Materials and Character  ization Techniques

Dielectric Relaxation Study of 1,2,6-hexanetriol+Allylamine
Mixture Using Pico-second Time Domain Reflectometry
Technique

V. P. Pawar!, M. B. Swami **, A. R. Patil %, P. G. Hudge *, A. C. Kumbharkhane *

'Department of Physics and Electronics, M. U. Mahavi  dyalaya, Udgir,
Maharashtra, India.
'Department of Physics and Electronics, Shivaji Maha  vidyalaya, Udgir,
Maharashtra, India.
School of Physical Sciences, S. R. T. M. University , Nanded, Maharashtra, India.

*Corres.author: zungaswami@gmail.com

Abstract - The dielectric relaxation studies of 1,2,6-hexanktAllylamine mixtures have been carried out in
the frequency range of 10 MHz to 30GHz at diffettemtperature using pico-second time domain refreetoy
technique. The complex permittivity spectra of @;@exanetriol+Allylamine mixtures were fitted in vaiak-

Negami equation. The static dielectric constag)t, felaxation time1), and thermodynamic parameters in the
mixtures have been determined.

K eywor ds-Dielectric relaxation; Time domain reflectometrjhéfmodynamic parameters.

Introduction and Experimental:

Allylamine [CHsNH;] and Polyhydric alcohol have a wide range of chemicalpldgical,
pharmaceutical, industrial and condensed mattesiptyapplications [1-3]. Time domain reflectomeffPR)
is very useful technique to study the dielectriaxation parameters of liquids [4-6]. The presembgr reports
the temperature dependant dielectric relaxatiodiasuof allylamine-1,2,6-hexanetriol mixture in tihequency
range of 10 MHz to 30 GHz using Time Domain Refdeattry technique.

The Allylamine, and 1,2,6-hexanetriotaibed from S. D. Fine Ltd. The Tektronix model B&A8200
along with the sampling module 80EO08 has been twetthe time domain reflectometry (TDR). Experimant

method and data analysts were done earlier tordigtercomplex permittivity spectrgt(w) using non linear
least squared fit method [5-9].

Result and discussion:

The dielectric permittivitye’ and dielectric loss” of allylamine with 1,2,6-hexanetriol at 25°C i
in Fig.1. The complex permittivity spectra werddit to a Havriliak-Negami equation in order to agtr
dielectric relaxation parameters [10-11].
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whereg, is the static permittivitys,, is the permittivity at high frequency,is the relaxation timey andp are
the relaxation distribution parameters. The tenpeeadependent dielectric parameters for allylardije6-
hexantriol mixtures are reported in Table 1.
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Figure 1. Complex permittivity spectr&(& €") of allylamine-1,2,6-hexanetriol mixture at’¢5

Table 1. Dielectric parameters for allylamines-1,2,6-hexahtmixture at different (2%, 20C, 15C, 1¢C)
temperatures

vaingtr?cil €o (ps) € B € 1(ps) €oo B
25°C 20°C
0 5.24(17) 4.33(10) 2.42(1) 0.852(1) 5.54(8) 5.42(10) 2.14(1) 0.812(1)
10 6.89(3) 9.51(3) 2.29(2) 0.838(l) 8.20(5) 9.35(4)2.39(3)  0.814(1)
20 11.44(3) 26.36(33) 2.10(1) 0.713(5) 12.13(10) .52679) 2.75(3) 0.746(1)
40 15.36(5) 89.87(1) 3.08(1) 0.737(4) 16.85(7) 2201) 3.66(1) 0.733(5)
100 19.30(19) 1470.54(34) 2.58(2) 0.884(8) 18.0p(181480.71(36) 2.80(2) 0.883(9)
15°C 10°C
0 6.21(9) 5.98(10) 2.46(1) 0.782(1) 7.64(1) 6.61(10)  2.93(8) 0.890(1)
10 9.73(8) 7.65(5) 2.48(5) 0.793(R) 11.69(1) 6.21(62.59(9) 0.747(3)
20 12.95(5) 26.55(45) 2.69(2) 0.679(7) 14.99(8) 29%8) 2.32(3) 0.584(8)
40 18.69(8) 153.44(2) 4.78(2) 0.712(5) 20.18(10) 2.28(4) 6.01(2) 0.692(6)
100 17.55(15) 1348.74(33) 3.45(1) 0.895(9) 16.3p(161327.40(42) 4.26(1) 0.885(1)

Numbers in bracket denotes uncertainties in theslgsificant digits obtained by the least squidtrenethod. e.g. 5.24(17)
means 5.24+0.17 and 1470.54(34) means 1470.54+0.34

Thermodynamic parameters:

The thermodynamic parameters evaluated using Egqogtion is as follows [12]-
T = (h/KT) exp QH/RT) exp (AS/R) (2)
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whereAS is the entropy of activatiolH is the activation energy in kJ/mol. T is the temgture in K. The
temperature dependence of relaxation time is destrby Arrhenius plot Fig. 2. Activation energyH) for
entire concentrations is positive reported as Table
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Figure 2. Arrhenious plofor allylamine+1,2,6-hexanetriol mixtures.

Table 2. Thermodyanmics parameters of amines-2,3-butanedidures.

Vol % of Hexnatriol AH* AS
0 16.69 (32) 0.258 (1)
10 6.00 (17) 0.216(6)
20 5.28 (88) 0.204(2)
40 30.65 (30) 0.279(3)
100 -7.84(13) 0.127(4)

(AH* - Enthalpy, A4St - Entropy), Numbers in bracket denotes uncertsriti the last sigficant digits obtained by the
least squarét method. e.g. 16.69(32) means 16.69+0.32 and QL2B&ans 0.258+0.001.

Conclusions;

The complex permittivity spectra of allylamines-B;hexantriol mixture have been studied using titomain
reflectometry technique in the frequency range Hzhb 30 GHz.
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