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ABSTRACT

The dipole moment of the 1:1 complexes of loweeroattohols with n-propyl amine at 301K have beetedmined
by using Huysken's method based on the OnsageawythBte dipolar increments of the systems were coatpfrom
the bond angle data available from molecular orbtteeory. The enhancement of the dipole momeniromthe
hydrogen bonding between all the systems.
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INTRODUCTION

Dielectric characteristics of the alcohol - amimenplexes can give the expensive information conogrstructure
of liquids, complex formations etc., The complexeads to an increases the polarity of the alcchamine
complexes and hence to increase the dipole monfeheccomplex. The dipole moment of the hydrogendzal
complexes from the proton donor - acceptor in amtinolvent investigated by the mixed solvent téapnes [1-5].
The changes in the dipole moment of acid — basesadue to the bond formation. From the deternunaif dipole
moment of the complex indicates the type of the mlewes like donor-acceptor, charge transfer, ararjzation [6-
11]. The dipole moment of complexes is higher tkiam sum of the dipole moments of the alcohol amiha
components. It corresponds to leads to chargeemrgation along the OH...N bond. The present workitified the
nature of the alcohols — amine complexes by thiedigc measurements.

MATERIALS AND METHODS

In the present investigation the following sammé#AR grade methanol, ethanol, butanol, pentanapy amine
were used. The samples were purified and driedrbéefse. Solutions of these materials were prepayedtcurately
weighing amounts of solute in 10&wolumetric flasks. AR grade carbon tetrachlorideswsed as solvent for the
dielectric measurements of ternary liquid mixtur@he dielectric constants were measured from capaci
measurement using dipole meter RLO9 supplied byhiliesl, India operated at 220 V and working with a
heterodyne principle with an oscilloscope null gation. It has a measuring frequency 300 KHz. Tdrapdes were
placed in a cell containing a co-axial brass cyindnd the cell was immersed in water by meansrefigion
thermostat with an accuracy of +0.1°C supplied lop€drd Instruments Pvt. Ltd., Chennai. The scalhefdipole
meter is calibrated using the standard liquids. Téfeactive indices of the solutions under investiigns were
determined using Abbe’s refractometer. Densitiesewmeasured using 5 ml specific gravity bottle. The
temperatures for the measurements were maintatri#@ll& by thermostatically with an accuracy £1°C.

DIPOLE MOMENT OF 1:1 COMPLEX BY HUYSKENS METHOD
Considering the ternary mixture of polar componén{sOH group) and B (-Nklgroup) in a non-polar solvent, the
relative orientations of A and B be different insastly due to the mobility of the liquid phase. &ssng that the
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time interval is small sufficient to consider théeotation is unchanging, the dipole moment ofgbkition may be
written as

QZZZZ Niik @)

i=0 j=0

Where N is the number of ij ensembles. Huyskens et al §hbWwed that the Eq. (1) can be written as

Q2= [<“i]?-“0j li>

Z Nii
=0

| J+nB Qg /(>N 2)
i=0 |

Here <p/j> is the mean square of the B molecule in theasgwf the total dipole moment of the components. F
2 20
, <Wjj~Mo; />
propyl amine as proton donor B, j is taken as I<agf}> is practically Mo and i

The quantity represents the mean square of the Feaule in the square of the total dipole momentthaf
components.

Ny =Y iN; /N,
=0 ©)
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Here G, and d G are the formal concentration (mol djrof the proton donor and proton acceptor respelstiv
From the knowledge of dielectric constaptthe refractive indexgof the solutiores and rpys of the solvent. One
can obtain a relation fa? from Frohlich [7] Equation.

_& (8 s'nZDs)(Z8 S+n2DS)
oz= KT (£, M5)(2e,+n0) ) C. | eg(n3g+2)
4n g, (N +27

(6)

Sis the actual concentration of the polar solvermt acr:rS is the concentration in its pure state. Substifige(6) in
Ea. (5)

2200 Ca 2y o | OKT || 1| (6o ) (2, 405) | Cf Esn5I(2e ¢nod ,
(<uab n b>) CB +u b'S2 |:4nNa:||:CBj|( 8O(nzD +2)2 E SS(nZDS+2)2 ( )

S

The experimental values of density, refractive indielectric constant and experimental quantiy)(for different
concentrations of the systems were measured givésbie 1. Using least square fitting method/G3 is plotted
againstQ. From the slope and intercept (figure 1- 4) givalsies of |4, and | are obtained.

RESULTS AND DISCUSSION
The dipole moment of the donor and acceptor weterngned by Huyskens method based on Onsager thsorg

carbon tetrachloride as solvent. The values ofedtelc constant, refractive indices and density snezd with
varying concentration of the proton donay &e recorded in Table.1. The proton dongifa@@mal concentration is
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kept constant, £>> C,. The values of pand |, were obtained from figure 1 to figure 4. The dgroincrement
determined from relation (8) when a proton donodipble moment giforms an H-bond with a proton acceptor of
dipole moment p the direction of gand | with respect to A-H....B axis can be definedaandf,. The values of
0, and6, arenon zero. One can define the azimuth ambjevhich describes the rotation position gfaround the
hydrogen bond with respect to the plane formedhybiond and 1 (Figure 2)

The mean value of <ceB> was found to be zero for O-H...N which means thlatodamers around the axis of the
bond are equally possible

Ap = phy, = (U, + 1) ®)

Equation (8) is used to calculate the dipolar ineat Ap .These calculated values are given in table 2Herfour

systems. It was observed that if the charge transferactions carrying charge from the proton ateeto the
proton donor takes place, the redistribution willach the panther end of the molecules resulting wery large
variation in the dipole moment of the complex.

Table-1 Values of dielectric constant, refractiveridex, density and experimental quantity of propyl anine with the formal concentration

of alcohols
Methanol Ethanol
Cs d Cs d
(molefiit)y | ® | amient | Q| (molesiiny | ® o | gmiems | Q

0.01 2.765| 1.417 1.095 56
0.02 2.807| 1.409 1.094] 31,
0.03 2.849| 1.402 1.092] 22
0.04 2.891| 1.395 1.091] 18,
0.05 2.934| 1.387 1.09 15 0.05 3.216 1419 10588 |1
0.06 2,978 1.38 1.089] 14. 0.06 3.3p1 1418 1.05 416
0.07 3.022| 1.373 1.088 13 0.07 3.4p9 1417 1.043 .2 15
0.08 3.066| 1.366 1.086] 12, 0.08 3.589 1416 1.0354.3
0.09 3.111| 1.35§ 1.085 11 0.09 3.661 1415 1.0283.7
0.10 3.156| 1.35] 1.084| 10, 0.10 3.765 1414 1.0213.2
0.11 3.202| 1.344 1.083] 10, 0.11 3.882 1413 1.0132.8
Propanol Butanol

0.01 2.818 1.423 1.0888.9
0.02 2914 1.422 1.0833.3
0.03 3.012 1.421 1.0724.8
0.04 3113 142 1.0650.6 P

NI I

ojo[o—

0.01 2.807| 1.423 1.088] 58]1 0.01 28 1423 1.089 557
0.02 2.892| 1.422 1.081] 325 0.02 2.879 1423 1.0831.8
0.03 2.979| 1.422 1.074] 238 0.03 2.959 1422 1.0723.3
0.04 3.068| 1.421 1.066) 19/6 0.04 3.041 1422 1.0669.1
0.05 3.158| 1.42 1.059] 17 0.05 3.1p4 1421 1.0596.5 L
0.06 3.251| 1.419 1.051] 1555 0.06 3.208 142 1.05249 L
0.07 3.345| 1.419 1.044] 142 0.07 3.204 142 1.0453.7 L
0.08 3.441| 1.41§ 1.037] 134 0.08 3.382 1419 1.03712.8
0.09 3.538| 1.417 1.029] 127 0.09 3471 1418 103211
0.10 3.638| 1.414 1.022] 122 0.10 3.562 1418 1.0231.6
0.11 3.739| 1.414 1.015] 11f7 0.11 3.664 1417 1.0161.2
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Figure 1 — Plots of G/Cg Vs Qg of alcohols with propyl amine complexes

Figure 2 Dipole moment |4. t and oy and Ap

From the computed values ofyiand |4, the dipolar increments were obtained. This itigation reveals that the
dipole moment is less than 0.40D for all the systelinis clear that there was no contribution agsélue to ionic
structures, as would involve a very high value Apr (>10D). It was shown that about partial inte@ttmoment
observed experimentally arises due to the eleatromiéraction. Hence it may be concluded that quuiarization
interaction was one of the important contributiagtérs to the enhancement of dipole moment of dreptexes
studied here. The excess dipole moments for alkyiseems studied here are found to be small. Tdtegbl(Ca/Csg)
with Qg is straight line which indicates the possibilitr the formation of a 1:1 complex. Hence it wasatoded
that the dipolar increment in all the systems wasalsdue to the polarization interactions only bot due to the
interactions.

Table-2 Dipole moments of the components, 1:1 congXes and dipolar increments of the complexes

Systems Mo Hab | -Ap
Propyl amine (1.31 D) +| (D) | (D) | (D)
Methanol 169 260 04
Ethanol 168 299 0.2¢
Propanol 167, 282 0.1¢
Butanol 1.66| 2.72 0.2%
CONCLUSION

The dipolar increment values in the present ingesitns were smallAft < 0.40). It is less than 2D for all the
systems as indicated in the table 2. The resultg eainterpretive the charge transfer interactiad that higher
order complexes may be AB, ABA,B, AsB etc have got to succeed. Our results clearlycatdi that intra
molecular hydrogen bonds of alcohols are not rdkecomplexation of propyl amine. The dipole moinealues
of the complex and dipolar increment of the doradcdhols) and acceptor (propyl amine) were obtaingtese
values indicate that an interaction occurs owingh® polarization interactions only and it is natedto charge
transfer and other phenomenon. Dipole moment opylramine complex is increase in the order of matha
ethanol > propanol > butanol.
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