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- 109- SUWARY

The dielectrie properties of a saries of n-leng chain
al cohol s G-CH (n=10, 12, 14, 16, 18, 20, 22), n-al koxy at hanels
G- CGH,OH (n=16, 18, 20, 22) and n-al koxy prpanol s Cn- OC3HsOH
(n= 16, 18, 20, 22) have been studied at different
tenperature and frequenci es.

Al the conpounds except Cyo-CH and G- CH are studied
both in liquid and solid ststes to investigate the nol ecul ar
rotatoion and the phase merphismin the solid stste.

In tha cooling process the alcohols fromGCy to G
showed a rotating o phase bel ow the freezing point. The
rotating phase existed over a range of tenperature from
about 2°C to 5.4°C depending on the chain |ength. The
rotaking phase is also obsarved in the warmng Experinents
evan after holding the sanple in non-rotating phase for a
| ong period (fifteen houres). In these experiments the
trsnsition occured very near the respective neltiog points of
Cus, Gis, and Cyg al cohols and the rotating phase is not stable
over any tenperature range. The Gy and G,
al cohel s exhibited the rotating phase ovar a range of about
|.5°C.
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hi gher parity of the conpounds used in the present studies,



t he al koxy ethanols exhibit the rotating o phase

over a range of tenperature of about 11°C to 22°C dependi ng
on the chain length a small dispersion is observed in the
non-rotating phase which is attributed to the orientationa
freedom of the polat group

the rotating phase is al so observed in the warm ng
experiment the transition is much sluggi sh conpated to
that in the al cohols except C; -al koxy ethanols all the
conpounds in this series showed the rotating phase for a
range of tenperature the C,-al koxy ethanol was held in
non-rotating phase for about fifteen hours even then the
transition to rotating phase is observed thus indicating
that the prol onged hol ding of the sanple in non-rotating phase
does not affect the transition to rotating phase

t he al koxy propanols showed a slightly different

behavi our than those of pervious two series the Cg -al koxy
propanol showed the orientational freedomin solid state
but soild-soild transition is not observed and hence it is
suggested that this conpound does not exhibit the rotating
phase and the orientational freedomis l[imted to polar
group that this conmpound does not exhibit the rotatin g
phase and the orientational freedomis I[imted to polar
gorup only the other three conmpounds in the series exhibit
the rotating phase over a range of tenperature form7°C to
10°C depending on the chain length a large dispersion is
observed even after the transition to non-rotating phase
and the possibility of segnental rotation is suggested.



in warm ng experinments the dielectric constant showed

a continuous increase with tenperature but trasition to
rotating phase is not observed it is therefore concluded

that after the transition to non-rotating phase the conpound
transfers to a stable state formwhich the transition to
rotating phase is not possible

it is thus obsered in the present studies that the

change in polat gropu form hydroxyl to ether group and the

ext ensi on of the polar group affect the phase nodifications

t he di pol e noments of the above nentioned conpounds

are cal cul ated by onsager equation

t he di pol e noments of the al cohols are higher than

t he vapour state value(~1.66D) at all the tenperatures

studies the kirkwood 's'g'" factor is calculated at different
tenperatures and its variation with tenperature and chain
length is discussed the decrease in 'g'" with tenperature

is attributed to the unassociation of the polyner while the
decrease in 'g" with increase in chain length is due to the
decrease in degree of association the decrease in the

(simler) tenperature dependence of 'g'" with the increase

in chain length is attributed to the incease in van der waa
forces of attraction and increase in the energy for unassociation
with incease in the chain length the rate of decrease

of 'g'" is accelerated at higher tenmperature which is attributed
to the decrease in the energy for hydrogen bond breaking

due to the increase in the proportion of the nmononeric nol eul es.



t he di pol e noment of the al koxy ethanols is al nost

i ndependent of tenperature and chain I ength and i s about
2.19D the theoretical dipole nmoments for the trans and

gauche nol ecul es are cal cul ated the di pol e noment cal cul ated
for gauche nolecule (2.20D) is in good agreenment with the
experimental val ue and hence the gauche structure is suggested
as one of the possibilities of nmononeric nolecules in the
liquid state

t he di pol e noment of al koxy propanols is al so al nost

i ndependent of tenmperature and the chain length and is about
2.38D. it is suggested that the association is linmted to
dinmeric state only and the tenperature range studied

the theoretical dipole nmonments of gauche ring and trans
structures are calculated and it is observed that the dipole
nonent cal culated for trans structure (2.36D) is in good
agreenment with the experinentally abserved value (2.38 D) and
hance the trans structure is suggested to the nmononeric

nol ecul es in the liquid state.



