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Abstract : The time domain dielectric relaxation spectroscopy (TDRS) probes the interaction of a macroscopic sample with a
time-dependent electrical field. The resulting complex permittivity spectrum, characterizes amplitude (voltage) and time scale
of the charge-density fluctuations within the sample. These fluctuations may arise from the reorientation of the permanent
dipole moments of individual molecules or from the rotation of dipolar moieties in flexible molecules, like polymers. The time
scale of these fluctuations depends on the sample and its relative relaxation mechanism. Relaxation times range from some
picoseconds in low viscosity liquids to hours in glasses, Therefore the DRS technique covers an extensive dynamical process, its
corresponding frequency range from 10-4 Hz to 1012 Hz. This inherent ability to monitor the cooperative motion of molecular
ensemble distinguishes dielectric relaxation from methods like NMR or Raman spectroscopy which yield information on the
motions of individual molecules. An experimental set up for Time Domain Reflectometry (TDR) technique from 10 MHz to 30
GHz has been developed for the aqueous solutions. This technique has been very simple and covers a wide band of frequencies
in the single measurement.  Dielectric Relaxation Spectroscopy is  especially  sensitive to intermolecular interactions.  The
complex permittivity  spectra of  aqueous solutions have been fitted using Cole-Davidson (CD) model  to determine static
dielectric constants and relaxation times for entire concentrations. The heterogeneous molecular interactions in aqueous
solutions have been discussed through Kirkwood correlation factor and excess properties.
Keywords : liquid, aqueous solutions, time domain reflectometry
Conference Title : ICMSCMP 2015 : International Conference on Material Science and Condensed Matter Physics
Conference Location : Barcelona, Spain
Conference Dates : October 26-27, 2015

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:9, No:10, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

10
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
84

45
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(10) 2015 1

https://publications.waset.org/abstracts/28445.pdf

