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Abstract

The dielectric relaxation study of diethanolamine with triethanolamine binary mixture have
been determined over the frequency range of 10 MHz to 20 GHz, at 30°C using time domain
reflectometry (TDR) method for 11 concentrations of the system. The present work reveals
molecular interaction between same multi-functional groups FOH and -NH,] of the
alkanolamines (diethanolamine and triethanolamine) using different models such as Debye
model, Excess model and Kirkwood model. The dielectric parameters viz. static dielectric
constant (g) and relaxation time (t) have been obtained with Debyeequation characterized by a
single relaxation time without relaxation time distribution by the least squares fit method.

Keywords: Structural Properties, Diethanolamine, and Triethanolamine.

1. Introduction

Dielectric study of binary polar liquids provides information regarding solute-solvent
interaction. Considerable dielectric relaxation study has been done in aqueous
solutions[1-3]. The diethanolamine (DEA) and triethanolamine (TEA) are
multifunctional substances that are capable of hydrogen bonding by both donation and
acceptance of hydrogen bonds. Their properties, in this respect, have not so far been
determined, and it should be of interest to see how one functional group (thetwo hydroxy
and primary secondary functional groups) affects to the behavior of the aher (the two
hydroxy and tertiary amine functional groups). Dithanolanine (DEA) and
triethanolamine (TEA) both are highly polar liquids. Dielectric relaxation of liquid
mixture gives information about molecular interactions. Objective of the present work is
to cr)eport the dielectric relaxation study for DEA-TEA system at various concentrations at
30°C.
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2. Experimental Details

DEA (AR grade, Merck Specialties, Pvt. Ltd., Mumbai, India) and TEA (AR grade,
Qualigens fine chemicals Pwvt. Ltd, Mumbai, India) were used without further
purification. The solutions were prepared at 11 different volume percentage of DEA from
0 % to 100 %. Using these volume percent the mole fraction is calculated as

X = (vipymy) /[ (vipymy) + (Vopzmy) ] 1)

where m;, v;, and p; represent the molecular weight, volume percent, and density of the i
(i=1, 2) liquids, respectively.

The complex permittivity spectra were studied using the time domain reflectometry [4]
method. The Hewlett Packard HP 54750 sampling oscilloscope with HP 54754A TDR
plug in module has been used.

The relaxation behavior of DEA-TEA system agrees with the Debye model. Therefore
the experimental values of €' () were fitted with the Debye equation [5].

A nonlinear Least-Squares fit method [6] was used to determine the values of dielectric
parameters.

3. Results and discussions
3.1 Dielectric Properties

The static dielectric constant (gy), dielectric constant at high frequency (e,) and relaxation
time (t) obtained by fitting experimental data with the Debye equation are listed intable
(1) for DEA-TEA system.

The values of static dielectric constant randomly increase with increasing the
temperatures up to the melting points of DEA and TEA in the system, and then it
becomes smoothly decreases with increase in temperatures. This behavior of static
dielectric constants of DEA and TEA indicates that the change of phase from semi solid
state to liquid state and increase in static dielectric constant may be correlated to
disturbance in antiparallel arrangement of dipoles which leads to increase effective dipole
moment. The melting point of DEA is 28°C and TEA is 20.5°C. The values of relaxation
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time decreases with increase of temperature, but these values suddenly decreases at the
melting points.

Table 1 - Temperature dependent dielectric relaxation parameters for DEA-TEA

mixture
X T=15°C T=20°C T=25°C T=28C T=30°C
)
0.0000 19.07 20.93 22.56 24.69 2453
0.0743 23.44 25.12 27.20 29.77 2753
0.1530 25.30 27.68 29.53 31.22 30.04
0.2364 26.80 28.60 30.47 31.53 31.18
0.3251 27.89 29.55 31.22 32.54 31.60
0.4194 28.10 32.05 32.44 33.18 32.74
0.5201 27.33 31.94 31.22 30.92 30.06
0.6277 27.19 31.56 30.64 30.13 29.35
0.7429 26.84 30.77 30.08 29.79 2893
0.8667 26.12 30.34 29.94 29.02 28.60
1.0000 25.18 29.83 29.26 28.57 28.09
&0
0.0000 2.69 2.78 303 2.57 2.46
0.0743 2.84 2.79 310 2.59 2.49
0.1530 2.71 2.81 313 2.61 2.53
0.2364 2.99 2.81 319 2.68 2.55
0.3251 312 2.83 322 2.70 2.58
0.4194 3.21 2.88 327 2.73 2.60
0.5201 3.76 2.91 3.09 2.74 2.63
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0.6277 3.04 2.93 301 2.81 2.64
0.7429 281 2.98 298 2.88 2.69
0.8667 2.77 3.13 3.04 2.96 2.71
1.0000 2.61 3.30 318 3.02 2.97
©(ps)

0.0000 474.21 439.73 414.84 307.48 285.94
0.0743 488.03 441.84 423.10 326.30 298.52
0.1530 496.51 443.98 425.62 332.83 307.03
0.2364 502.47 450.04 428.04 34531 310.44
0.3251 509.85 452.08 430.16 349.43 316.85
0.419% 513.64 457.24 432.96 353.01 327.24
0.5201 519.33 458.73 435.82 361.60 339.61
0.6277 528.07 460.85 437.44 369.55 358.77
0.7429 531.63 464.52 440.72 384.74 364.64
0.8667 548.70 470.35 441.65 400.33 37138
1.0000 556.34 472.20 443.13 407.54 383.19

3.2 Excess Dielectric Properties

The information related to liquids 1 and 2 interaction may be obtained by excess
praperties [7, 8] related to the permittivity and relaxation times in the mixture.

The excess permittivity may provide qualitative information about multimers formation
in the mixture as follows:

& =0 indicates that the unlike molecules of the mixture constituents do not interact at all.

¢ < 0 indicates that the unlike molecules of the mixture constituents interacts in such a
way that the total effective dipoles get reduced. These liquids may form multimers
leading to the less effective dipoles.
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¢ > 0 indicates that the unlike molecules of the mixture constituents interacts in such a
way that the total effective dipole moment increases. There is a tendency to form
multimers, dipolealigned in a parallel direction.

—A—T=15 ——T=20

Fig. 1. () Excess permittivity (), (b) Excess inverse relaxation time (1/t)" versus mole
fraction (x,) of TEA in DEA at different temperatures.

The excess permittivity values are positive in the DEA rich region and negative in the
TEA rich region, except 28°C. Excess inverse relaxation time value has reverse trend for
all concentrations and a all tenperatures. The positive peak values are different at all
temperatures of excess permittivity in DEA rich region. The negative peak in the ETA
richregion is at 0.8667 mole fraction of DEA in ETA in the system. The negative peak of
excess inverse relaxation times is noted at 0.1530 and the positive peak at 0.8667 mole
fraction of DEA in the ET A of the system. The excess permittivity values are positive up
to the 80 % of TEA in DEA and then it becomes negative for 15, 25 and 30°C in the
system. For 20°C, these values are positive up to the 90 % of TEA in DEA and then it
becomes negative. At 28°C, all values are positive. The excess permittivity plots for the
system studied show that, with addition of TEA, the values of excess permittivity become
positive indicating formation of monomers in the mixture and it is negative in TEA rich
region nearly 90 % TEA in the system.

Similarly, the excess inverse relaxation time (1/r)E which represents the average
broadening of dielectric spectra. The inverse relaxation time analogy is taken from
spectral line broadening (Which is the inverse of the relaxation time) in the resonant
spectroscopy [9, 10].

The information regarding the dynamic of liquid 1 and 2 interactions from the excess
inverse relaxation time is as follows:

(1/r)E: 0 : There is no change in the dynamics of liquid 1 and 2 interaction.
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(1/)°<0: The liquid 1 and 2 interaction produces a field such that the effective dipoles
rotate slowly.

(1/1)E >0: The liquid 1 and 2 interaction produces a field such that the effective dipoles
rotate quickly i.e. the field will co-operate in rotation of dipoles.

The excess inverse relaxation time values are negative up to the 50 % TEA and then it
becomes positive in the system. The negative value of excess inverse relaxation time
indicates slower rotation of the dipoles of the system and positive values indicates faster
rotation of the dipoles of the sysem.

3.3 Kirkwood Prgperties

The Kirkwood correlation factor g [11] is also a parameter for getting information
regarding the orientation of electric dipoles in polar liquids. The dipole moments for
DEA and TEA inthe gas phase are taken as 2.80D and 3.57D [12] respectively.

The structural information about the liquid by dlelectrlc parameters can be obtained using
Kirkwood correlation factor. The values of ¢’ and grare tabulated intable (2). Thevalue
of geff is linearly increases up to 50 % TEA in DEA, and then it becomes decreases at
150C. After all the temperatures (after the melting points) these values are linearly
decreases with increase in the % volume of TEA in the system. After 28°C, these values
are linearly increases with temperatures in DEA and TEA rich regon (i.e. both are in
liquid state). These val-ues are greater than one indicating parallel orientation of the
electric dipole and less than one indicating anti- parallel orien-tation of the electric dipole
in the system. gf< 1 for all con-centrations at 20 to 30°C. The gf values are close to unity
for DEA-TEA system studied, indicating weaker intermolecular interactions between
components of the system. The maxi-mum deviation from unity is observed at 15°C,
around 20 % of TEA in DEA mixture.

Table 2 - Temperature dependent Kirkwood parameters for DEA-T EAmixture.

¢ T=15°C T=20°C T=25°C T=28°C T=30°C
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g

1.0 0.8148 0.6783 0.7878 0.9391 0.9590
0.9 1.0304 0.8598 0.9860 1.1874 1.1263
0.8 1.1310 0.9903 1.1001 1.2925 1.2827
0.7 1.2168 1.0641 1.1624 1.3521 1.3852
0.6 1.2847 1.1437 1.2192 1.4477 1.4593
0.5 1.3110 1.2945 1.2982 1.5310 1.5741
0.4 1.2890 1.3396 1.2746 1.4733 1.4958
0.3 1.2986 1.3746 1.2780 1.4868 1.5173
0.2 1.2977 1.3913 1.2823 1.5242 1.5555
0.1 1.2777 14260 1.3060 1.5391 1.6004
0.0 1.2456 14578 1.3048 1.5723 1.6363
O

1.0 1.0000 1.0000 1.0000 1.0000 1.0000
0.9 0.9823 0.9433 0.9728 0.9727 0.9623
0.8 0.9825 0.9235 0.9684 0.9634 0.9538
0.7 0.9937 0.9100 0.9683 0.9583 0.9538
0.6 1.0112 0.9095 0.9752 0.9698 0.9579
0.5 1.0235 0.9452 0.9977 0.9877 0.9821
0.4 1.0193 0.9529 0.9869 0.9637 0.9500
0.3 1.0279 0.9613 0.9863 0.9631 0.9504
0.2 1.0320 0.9644 0.9866 0.9762 0.9614
0.1 1.0227 0.9806 1.0008 0.9813 0.9805
0.0 1.0000 1.0000 1.0000 1.0000 1.0000
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3.4 Conclusion

The Dielectric relaxation properties have been repotted for same multifunctional (-OH
and—-NH2) compounds binary mixture for various temperatures and concentrations.

e The values of static dielectric constant increase upto their melting points and then it
becomes decreases with increasing the temperature in the sy stem.

e The relaxation time of these molecules sudnly drops down at the meltingpoins.

e The excess permittivity may provide qualitative infor-mation about multimers
formation in the mixture.

e The information regarding the dynamic of liquid 1 and 2 interactions from the excess
inverse relaxation time.

e The Kirkwood correlation factor is also a parameter for getting information regarding
the orientation of electric dipoles in polar liquids.

¢ In semi-solid state, the strong inter-molecular intraction is observed as compaired to
liquid state of the sysem contains same functional groups.
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Abstract

The Study of dielectric properties of polar liquids is very useful to understand the liquid structure,
molecular interaction, dynamics and kinematics of the liquid mixture. Dielectric relaxation spectroscopy
is used as an effective tool to get the information at the molecular level. Time Domain Spectroscopy
(TDS) is atechnique of recording the time dependent response of a system under the application of an
electromagnetic signal. T hese dielectric parameters are wsed to find out excess dielectric permitivity,
Kirkwood correlation factor, Bruggeman factor, and the thermodyanamic parameters.

Keywords: Dieledric parameters, excess properties, Kirkwood parameters, thermodynamic properties
andtime domain reflectometry.

1. Introduction

Dielectric materials are mainly insulators, which mean thatthere is no flow of curent when a volage is
applied. The interadion of electromagnetic radiation with a dielectric material givesa complex quantity as
shown in equation (1).

e*(0)=e-je 1)
where ¢*(w) is the dielectric permittivity of the vacuum, €' and €" indicates dielectric constant and
dielectric loss.
The variatbn of complex permittivity withthe logarithmic applied frequency is given in fig 1.
A graph isdrawn by takingdielectric lossalong the x-axis and static permittivity along the y-axis, which
decides thetype of model followed by the g/stem under consideration.
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Fig. 1 Variation of com plex dielectric permittivity with logarithmic frequency

e Debye model:
The resultant graph is a semicircle as shown in fig. 2, and then the system follows the Debye model. The
static permittivity and dielectric loss are given by the Debye equation as

* ( & —800)
& T& (1+jot ) (2)
where g static permittivity, - iSthe pemmittivity at high frequency and t is the relaxation time.
It gves the complex nature of the dielectric permittivity with dispersion. The real part complex
permittivity indicates the orientation effect of a dielectric field with polarization and follows the
applied electric field, whereas the imaginary part indicates chaotic motion leading to thermal

dissipation with gpposingthe applied field.
\Increasing
f (GHz)

N

&

. e-e
E e =2=5==358
EE g

Cente rl

£
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[=4

==49 i
Fig. 2 Debye permittivity spectrum

e The Cole-Cole Mocel (CC):
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For long-chain molecules for which the permanent dipole moment is not aligned with the long
molecular axis, these liquids exhibit a broader dispersion curve and lower maximum loss as
shown in fig. 3. The Cole-Cole equation is given as [1]

e*(m):ew+%with03a31 3)

where a is the fitting p arameter.

A material with multiple relaxation frequencies will be indicated by a semicircle (sy mmetric
distribution) or anarc (non- symmetric distribution) with its center lying between the horizontal
€" =0 axis.

Fig. 3 Cole-Cole model with different values of symmetric distribution parameter (o)

e The Cole-Davidson model (CD):

The skewed arc behavior in liquids has been observed and explained in terms of a cooperative
phenomenon and multiple relaxation processes. This model describes the asymmetric distribution of
relaxation time. Fig 4 representsthe Cole-Davidson model.

It describesthe asymmetric distribution model. It is correspondingto relaxation time and gives a skewed
arc &' (¢"). The molecule becomesless rigid with an increase in chain length and maybe relaxes in many

ways.The Cole-Davidson model related to the asymmetric distribution of relaxation time. The Cole-
Davidson’s equation is [2]

ex (0) =&, T [(g€ )/ (1 Hot)] with 0 <p <I 3)

where [ isthe fitting parameters.
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Fig. 4 Cole-Davidson model at different p values

e The Havriliak —Negami model:
There are many dielectric behaviors that cannot be explained by the above mocels. Havriliak-Negami

generalized the expression, consisting of both Cole-Cole and Cole-Davidson expression as given below

[3].

(€0 —€0)
[1+(or)1-o]B (4)

It generalized expression containing a combination of CC and CD. Separation of real and imaginary parts
gives an intricate expression for ¢’ and €”.

ex (@)= e, +

|.._....- P ——
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Fig. 5 Complex plane plot of dielectric constant vs dielectric loss in Debye, Cole-Cole,
Cole Davidson and Havriliak-Negamim odel
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Il. Experimental Technique

The “Time Domain Refledometry” is a technique of observing the time-dependent reflection response of

the time-dependent electromagnetic signal from the sample under study. Fig. 6 shows the block diagram
of time domain reflectometry [4, 5]. Maintaining the integrity of the specifications.

The TDR dielectric measwrement system wnsists of a step generaor, which generates a fast rising step
pulse of the order of picoseconds. Atrain of a suitable fas rising pulse is appliedtoa transmission line by

ustally a coaxial line with the characterigic impedance of 50Q. This coaxial line is connected to the
sampling cevice.

Sampling oscilloscope is a very important part of the TDR system. It contains a digitizer, a time base
circuit, and a digplay circuit. The Tekironix contains the state-of-art sampling oscilloscope for
communicaion signal analysis, TDR/T DT/Serial data network Analysis, acquisition and measurement of
repetitive ultra fagt signal with 80E08 T DR sampling module with user slectable bandwidth, CDROM
and USB port as shown in fig. 7. The DSA8200 is the industry’s highest performance, fully integrated
time domain refledometry (T DR) measurement system. Offering true differential TDR measurements up
to 50 GHz bandwidth with 15 ps refleded rise time and 12 ps incident rise time of the gplied
electromagnetic signal.

Incident pulse _I_
R,
. /Q:l 1

TDR/Sampling — Sample

module === holder
80E08 W
l" Rx(t)
I Reflected pulse
(DSAZ200)
Digital Serial
Analyzer

Sampling
Oscilloscope =

s

Fig.6 Block diagram of the Time dom ain reflectometry technigue
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Rit) [ 4 ¢ 1 Couwdal Transmission Line

; X
R(t
Y T-1¢ TDR fSampling
Oscilloscope Display Module 30E08
&) =

cE1 CH2| |CH3 CH4

CHICH2| |CH3CH4| |CHSCHS| (CHTCHS - |

Flabend s
Comaal Liqud Sample|
cable

Fig. 7 Tektronix DSA8200 digital serial analyzer sampling oscillos cope

The 80E08 TDR/sampling module [6, 7] containstwo oscilloscope measurement channels (CH,& CH,),
user selectable bandwidth 20 GHz and 30 GHz. The Sample module 80E08 with the integrated remote
sampler isshown in fig. 8. T he high bandwidth provides high reliability display and measurement of very
high speedwaveforms. It is easily capable of performing bath single ended T DR/T DT measuremerts. The
T DR rate can be selected manually or automatically for arepetitive rate ofthe TDR step. The snapshot of
the actual TDR experimental setup is shown in fig.9.

Fig.8 Sample module 80EO8 with the integrated remote sampler

The sample of the liquid under test is placed in the sample hold container as shown in fig. 10. Before
starting an experiment, it is very important to know the physical dimensions of the sample cell. The
impedance of the sample cell must be mached with the impedance of the coaxial line to which it is
comected. If the impedance mismatches then the unwanted reflection may disturb the desired wave,
thereby cawsing errors in the measurements. Fig. 11 representsthe maxial cable.

The time window depends on the desired required frequency range. T he minimum noticeable frequency is
given as

fmin = 1/time window

andthe maximum frequency absorbable is

fma = N/2* time window
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where N is the numnber of times samples the signal. The proper selection of atime window is very
important because the smaller time window causes signal loss and the larger time window includes
unwanted reflections. T hetime window forthe present work is 5ns.

rlar g
4 4
L LY |

._"- P

Ky Tireme
—

=

Fig. 11the slim form of coaxial cable

I11. Results and discussion

The reflected pulse without sample R; (t) andthe rflected pulse with sample R, (t) are shown in fig. 12.
These pulses are added and subtraded by wsing computer software. The subtracted pulses are represented
as p(t) i.e., p() =[R; (t) - R, (t)] andthe added pulses are represented as q(t), whidh is equal to q(t) = [R;
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) + R, 0]. These resultant p{) and q(t) pulses are graphically represented in figs. 13 and 14

repectively.
.
I —_——
= el - [T - |_|:-l.
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4= ;_:
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FHg. 12 Reflected pulse with sam ple R (t) and without sam ple R (t) for pure water
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Fg. 13 Sample pulse of [Ry(t) + R (t)] for pure w ater
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Fig. 14 Sample pulse of [Ry(t) - Ri(t)] for pure water

The dielectric parameters of material are a measure of the extent to which the eledric charge distributed
in the material when an external electric field is applied to the material.

The values of static dielectric congant (gg), dielectric constant at high frequency (e,) and relaxation time
(1) are received by fitting experimental data in the Debye model. The values of static dielectric constant

and relaxation time decrease with increase in temperature as expected, it is due to an increase in the
density with a decrease intemperature.

There are various models that can correlate dielectric parameters with molecular activitiesin liquid. The
correlation between dielectric parameters and molecular interaction as well as structural changes in the
mixture can be explored by various techniques. Inthe absence of an exad theory, the available theories
with someassumptions provide atrendregarding interaction and structuralchanges.

The information related tothe structural changes of liquid 1 and 2 may be obtained by excess properties
of dielectric constant and relaxationtime [8].

The excess permittivity & is defined as

'SE = (30' Soo)m' [(80 - 8oo)lxl + (80 - SOC)ZXZ] (5)

where x ismole fraction and suffices m, 1,2 represents mixture, liquid 1 and 2 respectively.
Similarly, the excess invers relaxationtime is defhed as

(17)"= (1) m=[(1/1) X1 - (L/7) ] Q)

where x ismole fraction and suffices m, 1,2 represents mixture, liquid 1 and 2 respectively.
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The inverse relaxation time analogy is taken from the spedra line broadening in the resonant
spectroscopy [9].

The excess propeties [ & (1/4)F] as discussed above of binary polar liquids under consideration,
prepared at a fixedtemperaure and are represented by the Redlich-Kister equation[10, 11].

AE=(, %) Y B, (x4 %o (7)

where A iseither € or (14)F, x, and x, are a molar fraction of two liquids, the coefficient B, is a fitting
coefficient to be determined by theleast square fit method, for n=0to 3.
The physical meanings of By, B;, B,, and B; are comelated with rates for forming multimers as follows:

B, representsthe ratefor forming dimer liquidl-liquid2

B, representsrate forformingtrimer2 (liquidl)-liquid2

B; representsrate for forming quartermers 2 (liquidl1)-2 (liquid2)

B, representsrate for formingpentamer 3( liquidl)-2 (liquid2)
The negative sign of Bn represents the formation of the liquid mixture is more favorable, whereas the
positive sign represents the breaking of a liquid mixture is more favorable.
In binary polar liquid 1 & 2, molecules of liquid 1 interact with the molecules of liquid 2, resultingin the
fomation of multimer-type of structures, resulting in dipolar reorientation [12]. The value of g for pure
liquid may be obtained by the expression

ATINu? p :(80—800 )2, +¢,)
9KTM &y (8OC +2)2 (8)

where p isdipole moment in the gas phase, p is the density at temperature T, M is molecular weight, Kk is
Boltzmann constant, N is Avogadro’s number.

For the mixture oftwo polar binary liquids1 and 2, the equation (8) is modified by Kumbharkhare et al
[13] withthe following assumptions:

1. Let usassume that forthe polar binary liquid mixture, g is an effective correlation factor in the
mixture. The Kirkwood equation for the mixture may be expressed as

ATIN ,ufpl ¢1IH§'D2¢ geff _ (om=E.0m) (280m+Em) (9)
KT | M, M, o (Eum+2)?

where g is the effective Kirkwood correlation factor for a binary mixture, with ¢, and ¢, as volume
percent of liquids 1 and 2 respectiely.
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The value of g™ provides structural information related to the dipole orientation in binary liquids as
follows:
e The value of g1 indicates that due to solute-solvent interaction the dipoles get aligned such
tha the effective dipoles become larger as compared to pure liquids.
e When the molecules preferan ordering with antiparallel dipoles, the value of g*"<1.
e Thevalue of g™=1 indicates there isno dipolar correlation.

2. Let us assume that the correldion fadors for molecules 1 and 2 in the mixture contribute to the

effective g proportionally to their pure-liquid values g, and g,. Under this assumption, the Kirkwood
equation for the mixture can be written

4HN ulzplgl ¢ ' “:ngz (I) gf — (SOm_awm)(280m+8oom) (10)
kTl M, = M, ° Eom (E,m+2)°

where g; isthe Kirkwood correlation factor.

The gr gives information about angular correlation withinthe molecules ofthe system.
e When the value of g~1 indicates that the effective dipole value inthe liquid understudy will be
higher thanthe average value in pure liquics.
e When gi<1 indicatesthe liquid under consideration will be lower than the average value in pure
liquids.
e  When g=1then there is no effective dipole.

The thermodynamic parameters like molar enthalpy of adivation (AH) and molar entropy of activation
(AS) are determined from the Eyring rate equation[14] wtilizing the least square fit method

= exp(AHTAS) /RT (11)

KT

In a binary mixture of pola liquids, there is a change in the energy of the system. This change in energy
can be interpreted with thermodynamic parameters such as free enagy of activation (AG), molar enthalpy
of activation (AH) and molar entropy of activation (AS).
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Applications

1) Agriculture: In agricutture, it is found that the dielectric permittivity increases with increasing
moisture contents in the seeds andthe dielectric permittivity decrease with increasing frequency. At high
moisture level and low frequency range, the magnitudes of variation in dielectric permittivity were large.
This variation is used to get an ideaof the moisture contents in seeds.

2) Moisture measurement: Accurate measurement of moisture content is of importance in many
applications, including agricultural and the food processing industries. Because of the high relative
permittivity of water, the dielectric properties of moist maerial are strongly dependent ontheir moisture
corntent, these methods rely on calibration curve relating relative permittivity to moisture content, which
may be obtained by measuring a range of samples with known moisture level.

3) Medicine: A controlled dose of microwaves can be made useful for medical diagnosis, therapy, and
human comfort. Physical therapy of microwaves has been found effective in curing inflammation, piles,
and injury. Microwave treatment of cancer has also been studied Human comfort and physical health
depend uponthe energy exchange between man and surrounding.

4) Electrochemica supercapacitors: Commercially manufactured capacitors typically use a solid
dielectric material with high permittivity as the intervening medium between the stored positive and
negative charges. This material is often referedto in technical contexts asthe "capacitor dielectric”.

References

[1] K.S.Coleand R.H. Cole,Dispersion and absomtion indielectrics I. alternating current characteristics, J Chem. Phys., 9,
341 (1941).

[2] 1D4£¥4\l.(1%%\1/i)dson and R. H. Cole, Didectric relaxation in glycerol, propylene glycol, and n-propanol, J. Chem. Phys., 19,

[3] (Sl.gfézgsrﬂiak and S. Negami, A complex plain analysis ofo-dispersions in some polymer systems, J. Polym Sci., 14,99-117

[41 N E Hill W E Vaughan, A H Price, M Davies. Dielectric properties and molecular behavior, Londan: Van Neatrand
Reinhold CO.: (1970).

[5] JM Hadi, W N Hunfer, A MNorth, RA Perthrick, M Towland, Adv. Mol. Relax. Process., 6, 267 (1975).

[6] Tektronix DSA8200 Sampling Oscillcscope user's guide.

[7]1 80EO8 TDR Plugin Modulesuser and programner’s guide

[8] M Tabellout,P Lanceleur,JR Emery,D Hayward and RA Pethrick, J. Chem Soc. Faraday Trans., 86(9),1453 (1990).
[9]1 S C MehrotraandJE Boggs, J. Chem.Phys., 66,5306 (1977).

[10] M I Aralaguppi, TM Aminabhavi, RH Balundg and S SJoshi, J. Phys. Chem, 95,5299 (1991).

[11] S F Al-Azzawl, AM Awwad, A M Al-Dujaili and M K Al-Noori, J Che. Engg. Data., 35, 463 (1990).
[12] H Frolhich, Oxford University press, London (1949).

[13] A C Kunbharkhane, S M Puranik and S C Mehrotra, J. Chem. Phys,, 21,201 (1993).
[14] H Eyring, J. Chem. Phys., 4,283 (1936).

Page |581 Copyright © 2019Authors



M.S.P.Mandal's

Sunderrao Solanke Mahavidyalaya, Majalgaon,
Dist.Beed. (M.S.)

(NAAC Reaccredited 'A’ Grade with CGPA 3.21)
NAAC Sponsored

Two Days National Conference

New Accreditation Process and Quality Enhancement
for Rural Colleges (NAPQERC-2020) February 4-5", 2020

Organized By
Internal Quality Assurance Cell (IQAC)

Conference Proceeding

Dr. M.S.Wankhade Mr.G.K.Sanap Dr.V.P. Pawar
Convener Organizing Secretary Principal
Phone Off.02443-234037, Fax. 02443-234037

E-mail- majalgaon_college123@yahoo.in  Website: www.ssmmajalgaons.com

Scanned with CamScanner



Sr. Title of Research Paper Name of the Authors | P
No. —N
Greativity and Digital lteracy for quality enhancement | Mr. Motekar S.C. | ¢
1 | in Higher Education Dr. Muley N. K.
The IQAC as the heart of the institution Syed N. K. TE
2 Pathan A.V.
Barote M.A.,
3 Leaming Management through Google Classroom Nitin Dhawale 1310
d RP/BBC Pronunciation and Rural Students Suresh B Deshmukh | 202,
b o arearer o 3 amé &, avr sraivar 1.0 ol R 257
31 % &t 3raroy
Role Of Social Engineering In Higher Education
B el Mr. Tate B. T. 283
; Dr. Shioorkar M. G.
Mr. Sanap G. K.
Koo Mr. Motekar S. C,
Lole of Teacher, Principal, Management i i '
i ..inmmdm entinquality | Mr. Tenkale M.N 353
English in Present Day Higher Education Mr.Rathod UK. 205
N A ‘ m., “olleo | oy : : - —
I %Libraﬂesoft.am Pathan Asad Ahemed 1534

—

Scanned with CamScanner



Studies in Indian Place Names (UGC Care Journal)
ISSN: 239431 14101 A0, Special Insue-08
NAAC sponsored two days National Conference on New
Accreditation Process and Quality Enhancement for rural colleges
Held on 4 and 5th February 2020
SundermoSoh\nkeM.\hnvidynlnya\ Majalgaon Dist. Beed, Maharashira,
India. 431 13

Q@

Role of Internal Quality Assurance Cell in Higher
Educational Institutions

Shama B. Lomate*, Dr. V.P. Pawar’

*Department of Chemistry Kalikadevi Arts, Commerce and Science College shirur (Ka.), Dist.
Beed (MS)-413249

Mail id: shama.chemistry123@gmail.com
2. Department of Physics, Sunderrao Solanke Mahavidyalaya, Majalgaon, Dist. Beed (MS)

Abstract:
The University Grant Commission (UGC) established the National Assessment and
Accreditation Council (NAAC) in 1994 at Bangalore. The prime agenda of NAAC is to Assess
and Accredit institutions of higher leamning with an objective of helping them to work
continuously to improve the quality of education. The role of IQAC has proven as quite
significant in all these years to create a kind of positive change in the overall functioning of the
colleges/universities. This paper is an attempt to take look into the matter as to how and in what
ways IQAC functions and brings quality in the overall development of institutes of higher
education and to find out the role of IQAC in terms of quality assurance, sustaining in regard
with all the core elements, This paper will also state some of the observations of functioning of
the IQAC in the colleges.
Keywords: IQAC, NAAC, Higher educational Institution, UGC,

Introduction

Quality is the back bone of any education system. It is said that quality of a nation is judged by
the quality of its citizens, Quality of citizens directly depends on the system of education of the
nation which in tumn is determined by quality of teachers. Quality in higher education is the most
urgent need as India moves towards becoming an educational hub, The quality requires constant
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institutions. The data and information is collected form various secondary sources like published
journals, research articles, official websites for the _—

The basic purposes of the IQAC

a) To ensure continuous improvement in the entire operations of the institution and

b) To assure stakeholders connected with higher education — namely, students, parents, teachers,

staff, would-be employers, funding agencies and society in general - of the accountability of the
 institution for its own quality and probity

Functions of IQAC As highlighted in the UGC Guidelines, the goals of 1QAC shall be: 1)
To develop a quality system for conscious, consistent and catalytic programmed action to
improve the academic and administrative performance of the HEIs; and,

2) To promote measures for institutional functioning towards quality enhancement through
internalization of quality culture and institutionalization of best practices. To attain these goals,
the functions of IQAC shall be:

lDchlopmunmdappﬁcnﬁonofqmﬁtybmhmrkﬂplnmdmfmnwmmm

 and administrative activities of the HEIFacilitating the creation of a leamer-centric
mﬁw.mdidwﬁrqnﬁwmﬂdmmwwmcmqw
knowledge and technology for participatory teaching and leaning process;
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the UGC at Bangalore in 1994 in India to cnsure and enhance the quality of Indian higher
education. As suggested in guiding principles that the functions of NAAC incorporate -
performance evaluation, assessment and accreditation and quality up gradation of institutions of
higher education. And the prime objective of the accreditation process is to develop a quality

conscious system in higher education institutions where excellence, relevance to market needs

and participation by all stake holders are ensured
NAAC and Introduction of IQAC in Colleges/Institutes of Higher Education J

National Assessment and Accreditation Council (NAAC), Bangalore has introduced Internal
Quality Assurance Cell (IQAC) to all the college and institutions as a post-accreditation quality
sustenance measure. As quality enhancement is a continuous process, the IQAC has to become
an integral part of the institution’s system and needs to work towards fulfillment of the goals i.e.
quality enhancement and sustenance in almost all the core elements. The major concern of the
IQAC is to develop a system for conscious and consistent improvement in the overall

performance of institution. This is expected from IQAC in any university or an institution.
Plan of Action

1. To review the performance of the entire array of academic programmes encompassing
thefaculty, research scholars and students.

2. To promote research in new and advancing fields of relevance. For this Research and
Development Cell and University Research board were instituted.

1 Dissemination of information on the activities of the University for the benefit of general
public and clite of the society.

4. Constitution of Quality Circles at all the levels of University to involve the entire
crosssection of University for the quality improvement.

5. Adoption of a Student Charter in the University to bring awareness among the students of
their own responsibilities and the functions of the institution.
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Industry Partnership and University-Farming Community meet. Students have been actively
involved in the community development programmes in the villages adopted by the
University. Among various programmes undertaken by the University include health
awareness, child labour | seminar eradication, family planning drive, environmental
protection and literacy campaign. All the students are actively involved in the “Clean and
Tidy Programme” in the campus on fourth Saturday of every month. Under the “Open
House™ concept and Exhibition, University has showcased the activities and potentialities of
the University in various fronts for developing awareness among the public and creating
interest among students in pursing higher education. University Law Department offers
counselling to the public on legal issues; Psychology department on Psychiatric problems
and Home Science on health and Nutrition.

Conclusion

Thus, the role of IQAC is very instrumental in bringing about so many positive changes in
and around the college premises. Moreover, IQAC can create a very good academic
atmosphere in the premises so that the quality is maintained and enhanced time to time.
Finally, it should be remarked that quality assurance is essential for improving institutional
efficiency and effectiveness, and also increasing public accountability. Internal Quality
Assurance Cell's providing a benchmarking performance in the higher education. Quality
assurance activities must be clear and transparent and, more importantly, they must be
achievable and able to meet customer expectations. When quality assurance systems and
procedures are clear and activities well defined, it is only then, that higher education
institutions (HEI's) will be able to meet high quality standards.
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