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A note on the dielectric absorption of microwaves in

1, 2-dibromopropane in the liquid state
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The dipolar activation energy AH, in 1,2-dibromopropane in the
hquid state obtamed from diclectric relaxation studies, is found to
have a close parallelism with electrostatic potential energy difforonce
of the trans and gauche somers in the liquid state Thoe cnergy
difference of the trans and gauche isomers of the molecule obiained
from temperature dependence of the mean dipole moment agrees well
with that obtained from speotroscopic studies.

INTRODUCTION

Recent investigations on the absorption of microwaves by some rotational 1s0-
meric moleculos (Hasan ef af 1971, Ghatuk et al 1972, Das et al 1972 and Hasan
el al 1972) m the liquid state have shown that the activation enorgy of dieloctric
relaxation (AHy) mn each case has got a close parallelism with the difference m”
the values of electrostatic potential energies of the polar isomers in the liquid
state, tho latter being found to be almost equal to the amount of lowering of
the cnergy difforence (AEyp—AEy,) between the trans and gauche isomers from
the vapour to the liquid state as was pointed out by Wada (1954) from speotro-
scopie studios. Similar investigations m the casc of 1,2-dibromopropane in
1-62, 8-17 and 3-49 ¢m microwavoe region were made and the results are discussod
in this papor

EXPERIMENTAL

The sample procured from Schuchardt (Germany) was distilled beflore use
Experimental methods for the measurcments of complex diclectric constant,
static dicleetric constant, viscosity, refractive index and donsity wore the samo
as described carlicr (Hasan et al 1971).

REsuLTs AND DISOUSS10N

The diolectric pormittivity (¢'), dieloctric loss (¢"), static dieleotric constail
(¢,) and square of the refractive index n? obtained experimentally (table 1) werc
fitted in Cole-Cole are plot (figure 1) and the distribution parametor a und the
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relaxation time T were determined as usual. The values of the actlivation encrgy
lor diclectric relaxation AH, and that for viscous flow AH, were doterminod

respectively from the straight line plots of log 77" vs 1/T and logn vs 1/T  Tho
valnos of &, 7, AH, and AH, are given in tablo 2.

Table 1. Values of n2, ¢, €”, €, d and 7 of 1,2-dibromopropane at different

temperatures
A=162om A=2317cm, A=349om
A =162 om A =317cem A = 349 om
;Eml" n? 4 € 4 e ¢ " €0 Ay jec Nep

10 2,33 316 0.9 371 093 3.80 090 4.60 1.93 1.260
30 2,29 3.22 0.96 3 80 0.90 3 87 0 88 4 53 189 1.023
02925 3,34 1.01 391 0.87 399 082 4.49 1.85 0 8lg
0 222 3,45 102 3.98 079 402 070 4 43 1.82  0.697
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Tablo 2. Values of a, m, 7, AH,, AH,, Eloctrostatic potential energy difference
and energy differenco of 1,2-dibromopropane

Electro- Energy
Mean AHT AHn atatic diff’ 1 lig
Temp. o momont, 7% 102  k.calfmole k cal/mole energy from dipole
¢ (m) Soc diff. moment.
m D k.cal/mole  k eal/mole
10 12 123 1246 T
30 .09 127 10 61
0 98 2.04 101 102
50 07 134 8 85
70 06 139 7 63

The 7-value of 10-6 psec 1 1,2-dibromopropanc at 30°C (table 1) is larger
than 7-value of 88 psec in 1,2-dichloropropane (Hasan et al 1972) al the same
temperature, which is consistent with the sizes of the molecules The AH,-value
of 2-:04 koal/mole is as generally observed in polar liquids larger than the AH.-
value of 0:98 keal/molo Tn the ease of 1,2-dibromopropane three isomeric
forms—one trans and two gauche, are possible as in 1.2-dichloropropane (Mizu-
shima 19564). The sccond gauche form, being of much highor energy due to
sterie repulsion hetween two large Br atoms, is expected to be present in negligible
amount.  The energy difference between the trans and gauche 1 isomers in the
vapour and liquid states respectively are 147 and 1-0 keal/mole (Mizushima of al
1961) Hence the amount of lowering of the energy difference (AEyqp—AE )
w 07 keal/mole whieh agrees fairly well with the dipolar activation cnergy of
098 cal/mole  The small difference in AH, may be duc to intermolecular forees
other than electrostatic forces as was pointed out in the case of 1,2-dibromo-
ethano (Hasan ef al, 1971) 14 may be noted there that the energy differonce
between the trans and gauche isomer in the liquid state obtained from the mea-
surements of the temperature dependence of the mean dipole moment Mizushima
(19564) in the present investigation 1s about 1 keal/mole which agrees well with
that obtained from the spectroscopie studies as montioned ahove

The difference in electrostatic potential energies of the trans and gauche
1womers in 1,2-dibromorpropane, obtained from the relation

AR = £—1 (ﬂvﬁ_fi)
ag® al® |’

(Mizushima 1954) was about 1 keal/mole which agrees [arrly with the dipolar
activation energy of 0-98 koal/mole. The value of dipole moment of trans
(st = 0-4 D) and gauche (uy = 3-4 D) isomers were calculated from geometrical
structure using known bond moments and bond angles. This result is similar
to thosc observed in the cases mentioned in the introduction.
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Tt may therefore, be concluded that the dipolar activation energy in the
present case is mostly olectrostatic in nature, as was pointed out by Mizushima
(1954) in 1,2-dihaloethane in the liquid state
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