International Journal of Technical Research and Applicationse-ISSN: 23268163,
www.ijtra.com Volume 3, Issub (SeptembeOctober2015), PP112-115

DIPOLE MOMENT STUDIES OF SOME
SUBSTITUTED BENZALDEHYDE WITH 1
OCTANOL

D. Devika' and S. Balamuralikrishnan %,

1. Department of Physics, Annamalai University, Annamalainagar 608 002, Tamil Nadu, India
2. Physics Wing (DDE), Annamalai University, Annaniakgar 608 002, Tamil Nadu, India
* Corresponding authormail: (balamurali.phy@gmail.cojn

Abstract - The experimental values of the complexes of Il. EXPERIMENTAL
the  dipolar increment of Benzaldehyde, - 2
Fluorobenzaldehyei4Fluorobenzaldehyde with-@ctanol A. Materials
in Carbontetrachloride were studied 303K. The dipole
moment of the complexs has det eza:}g%)wydﬁ iﬂngb@%ZB'thygﬁd
Debyeds polarization based (p-rlfluooEezalg)erb cpta @ ugdsw%
results shown that caqutexation is used to discusseth purified by standar ures and checked against
) ) . : their literature value.
molecular interactionThe increment of the dipole moment
were obtained from bond angles data. B. DI ELECTRI C CONSTANT ( ¥
Keywords - H-Bonding substituted Benzaldehyde, Dipole meter is an instrument that is used to
o-Fluoro benzaldehyde, -pluorobenzaldehyde Huyskin measure thedielectric constant of liquids the
method, dipolar increment. equipment a particular circuit has been developed for
audio oscillator that pragte stabilized wave and
l. INTRODUCTION experiment dielectric cell is standardized using
i _ _ _ _ reference liquid. The known dielectric constant by
Dielectric  studies provide ~meaningful immersing the dielectric cell assembly in to reference
information about the intra and intermolecular liquid. Then unknown liquid whose dielectric

interaction. This method used to investigation of  copstant has to be determinimgtaken and assembly
Benzaldehyde and its derivatives have shown s jmmersed into liquid into resulting in change in

antitumor activity mice [42]. The dielectric constant frequency. The resulting shift capacitance of cell in
of a few alcohols carbonyls mixtes is studied by unknown of liquid is calculated %
shanmugasundaram and Mohan [3]. Alcohols are

excellent proton donors. In the recent years several . THEORY

author [48] studies the complex of ketones, ester,

amides, aldehyde, and amines with phenol and These methods have been to understand the
alcohols using the dielectric method. Tieview of merits of determined the dipole moner the solute.
Davieds [Huyd&krgdrsdsand [ 10] Mul | er et

al [11] can be importance of this type of complex. In Using the limiting polarization method [13]

this present works, it is aimed to investigation the  the dipole moment of the solutepfuin a norpolar
dipole moment for binary and complex system by  solvent can be calculated from the relation
using mixture of Benzaldehyde, o-Fluoro

benzaldehyde, {Fluorobenzaldehyde with-@ctanol Debyeds methods:
in CCL at 303K from polarization [12] and .
Huyskenodd3.met hod The dipole moment u

Ho=v Z=[(P2eR0) T2 (1)
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Fig. 1. Variation of polarization (P) with
concentration (Mol/L) of solute inCCl4

Where K is the Boltzmann constant,

me 3, Issub (SeptembeOctober2015), PP112-115

donor and proton acceptor for 1:1 complexatitin.
the formal concentration Aof the proton acceptor is
far greater than the formal concentratiors ©f the
proton donor such that

CB-CA>>k-1 4)

Where K is the equilibrium constant for 1:1
complexation Eq (4) is valid. Thus, for the
experimentally opnb sseandvipg d
itispossik t o obt ai ngforklifferenta
Ca\Cg along the xaxi s and
Intercept of the curve in the-¥axis gives (d?-py?).

Table. 1

Variation of dielectric constant, refractive
i ndex, d esnnithi the yformealrcanceration
of different aldehydes

Y B-axia.| ong

Benzaldehyde+ 1Octanol+CCLa4

r

N is Avogadrodés number is| the absolute temperatu
Cs Refractive | Density | Ca\Cs Qs
PP mol ar pol arizawidon at ilnfliniteindgki | uti on
1| 2.2170 2.1304 1.400 0.5 7.4648
Ro is mole fraction of the solute 2 | 22749 20272 | 1.394 | 0.25 | 6.3062
nZ—1. M, 3| 2.3263| 2.1257 1.390 0.166 | 5.68078
Ro= (G2 5 2
D ni-2/ d; 4 | 23619 2.1243 1.386 0.125 5.0245
.5 | 24195 2.1228 1.3 0.100 4.9836
Here n, dz and M are the refractive index, density 6 | 2.4526 2.1213 1.366 0.0833 4.6196
and molecular weight of the solute. 7 [25215] 21199 1348 | 00714| 45235
Dipole moment of the complex b y®Fyggbgnzadetyget+ toctanol+CCLa
method i i
Cs Refractive | Density | Ca\Cs Qs
The diel ectandthe refractive t a nt | 0 index
index for the sodium line mof a ternary solution 1 121301] 21301 | 1.426 | 05 | 17.5687
with formal concentrations Lof proton donor and 2 | 24244 2.1286 1412 0.25 | 12.4083
Cs proton acceptor of base in GClsolution are 3| 25627| 2157 1.394 | 0.166 | 12.0204
measured f i r gts thenTchngputed u a MT4 G ¥137Y 21243 1390 | 0.125 | 100523
from the experiment data [14] 5 | 2.6796| 2.1228 | 1.374 | 0.100 | 9.0878
qB_'?RT}.' 10 1 I:E—I:IE.]EZEH!E.]_&(Es—nﬁ_{:(zEﬁﬂhs]] 3) .6 | 2.7405| 2.1199 1.368 | 0.0833| 8.3959
amvy Cet gngea)’ 8 gfnpez) .7 | 2.8162 2.1170 1.346 | 0.0714| 8.0070
p-Fluorobenzaldehyde+ 1Octanol+CCL4
¢! is the formula concentration of the solvent in the
pure sate Cs Re_fractive Density | Ca\Cs Qs
index
Cs its actual concentration in the pure subscripts 1| 23520) 21272 | 1.416 | 0.5 | 19.0514
refers to the pure solvent. 2 | 24244 2.1257 1.402 0.25 | 12.5427
_ _ _ 3| 24919 2.128 1.390 | 0.166 | 12.0409
If the internal index of refraction of the 2 [ 25726] 2.1213 1384 | 0125 | 93212
dissolved entities can be approximated rasthe 5 | 2.6384| 2.1184 1370 | 0.100 | 85378
theories of Onsager [15] and Froehlich [16] 6 | 270921 21170 1362 | 0.0833| 80426
.7 |1 2.7631] 2.1155 1.348 | 0.0714| 7.4776

This serves as a criterion for choosing the
proper corcentration of G and G of the proton

113| Page

ue

0
t h



International Journal of Technical Research and Applicationse-ISSN: 23268163,
www.ijtra.com Volume 3, Issub (SeptembeOctober2015), PP112-115

754 ]
7.04

6.5

A

504 /-—'
4.5 0
0.0 071 072 073 074 075
cl\c,
Fi
0. 2. Plot Ca/Cs vs Qg for given 1- Octanol with
Benzaldehyde in CClL.
20 =
184
16 <4
14 4
N —
10+ /
l/.
8 ,-’
6 T T T T T
0.0 0.1 0.2 0.3 0.4 0.5
c,\c,
Fi

g. 3. Plot Ca/Cs vs Qs for given 1- Octanol with o-
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Fig. 4. Plot Ca/Cs vs Qs for given 1- Octanol with
p-fluorobenzaldehyde in CCLa.

IV.RESULTS AND DISCUSSION

The experiment val ues

refractive indices ()
for varying concentration of the proton donor are
recorded in Table (1). The slope and the intercept of
the straight lie graph is plotted by AICs Vs Y.
Using least square fitting methods from values gf p
and | are calculated.

Table. 2

Dipole moment of the components and their
1:1 complex and dipolar increments of the complex
system

System pa(D) | pp(D) | pav(D) | A p (

1Octanol+Be| 1.70 | 3.50 4.63 1.57
nzaldehyde

1-Octanol+e | 1.70 | 4.50 4.61 3.50
Fluorobenzal
dehyde

1-Octanol+p | 1.70 | 3.90 5.952 5.76
Fluorobenzal

dehyde

Huyskenos met hod
Theory is determined the dipole moment of the donor
and acceptors were ing carbon tetrachloride as
solvent. The resudt are closely agreed with the
solution data. The dipole moment of the complex and
dipolar increment are discussed by Huyskens [17] is
given in Fig. 2-4.

If a single H bond is formed between the
partners,it an be presumed that
of the hydrogen bond. The vector equation can be
transformed in from.

The dipole increment is given by

a0 G2 P2:SiMtde P2Sintdh-2Uepiss | o8 dorxabg >)V2-
HaC O speE o d

From the computed values ofpand , the
dipolar increments were obtained using eq (5).there
values are given in Table 2 for all systems. The
values ofd, a n d weck taken from the literature.

When a proton donor of dipole moment p
Mo, Hab, da @ N @ valdies are shown thEable1. The
dipole moment may be enhanced by an amaeafi.
The dipol ar i ncrement a0
complexes in the system studied only due to
polarization effects and not due to charge transfer
effect.
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For experimental values of concentrations
studied, the @ t o f s CX\Gs is\a straight line
indicates he formation of a 1: 1 complex. The values
of u are reported iTable2.The dipole moments for
all system arén the order of 5.76>3.50=57, dipole
i ncrement in all t he
polarization effects and it is not due to charge
transfer. The dipole moment of the complex and
dipole increment is donor {@ctanol) p
Fluorobenzaldehyde as one of the accefit8r 19].
Similar conclusions were drawn [20] for the mixture
of phenols with suliguted piperidines. Similar
results were reported by Thenappan [@4§l Sabesan
[22] for the alcohol mixtures.
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