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ESTIMATION OF GLASS TRANSITION
TEMPERATURES OF POLYACRYLATES
WITH PENDANT CARBAZOLE GROUP
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Polymer Physics Laboratories, Sri Krishnadevaraya Universily,
Anantapur - 515 003, India

The glass-transition- temperatures of carbazole containing polyacrylates
with different spacers in the side chains have been estimated using an empiri-
cal formula based.on a gronp counting model. A good agreement between the
estimated and experimental values has been observed.

Hu et al.[1] have synthesized a series of new carbazole containing polyacry-
lates with a different spacers in the side chains. They have determined the glass-
transition temperature (T,) of these polymers with increase in the number (n) of
methylene groups and found that Ty decreases as n increases. In the present work,
] the author has estimated the glass-transition temperatures of these polymers using
an empirical formula proposed by Askadski {2] which is based on a group counting
model. The author has selected these polymers as they find wider applications n
electrophoto-
graphy [1].

The structure of the polymer under study is presented below:
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where n is varied from 2 to 8. The polymers with varying n are as n. Films of
these polymers have been cast from solutions of dichloroethane.
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The plasstranciti ,
1e glass-transition temperature (7y) of a polymer is given {2] by:

T, = L Av
S (aidv)+5 b )

where Y~ Ay, i /

whe :WU : S:_.m .»._.m total van n_o_. Waals volume of the repeating unit of the polymer

:..m ! e s.om _a_m._; characterizing the van der Waals interaction of each atom m:,
. ) ; .

o &_V_O_M_.:MWA__E; m:m Fn__m the coeflicient characterizing.specific interactions such
. T, rogen bonding, para-substitution i . i
it ot the et g, | substitution m the back-bone of the repeating

Kitai i .
&mmwoh__wmm,a%mv? {3] has given the van der Waals volumes of individual atoms in
oy c.&_._ . _w_.o_::w:pw. The values of a; and b; have been taken from literature
mm_ﬁ:...m:wa m.H_ q. (1), the T, values of the polymers 2, 3, 4, 5, 6 and § have been
et *d. The 3~ Av; and ¥~ a;v; values and the estimated and oxvollimiw_ [1]
¢ values have been presented in Table 1.

Table 1
Total van der W.
er Waals volume Y Aw;, > aiwi, specific interactions 3" b; of the repeating

==:. Om—.m—u.-m.ﬂmn— Amm”v W:& €X 1
€rim OF— iti
: : . p en Amxmv—:v W—N.mw transition ﬁﬂ-.—humnwv—.—wnm AQQV OA

A, :
Mu>ue > aily, Sobi To(K) %
3 qe~1 ’
(A%) {(x10° K~' AY) (x10° K~ AY) Est. Exptl Deviation
250
o m”_m -55.4 394 378 4.2
28 M:. -55.4 374 352 m.m
301 o.\gM -55.4 358 341 A..N
210 _m:.wc -55.4 345 319 m.~
253 :«.. -55.4 334 315 a.o
(9 -55.4 316 285 ho..m
Average 6.7

s Wo_hmcﬁw_v,mowemwumw wmnoo_:a:a _uwfc.oo: :% estimated and experimental values
pas b ?o.:, wrved _AMMS@% % deviation being 6.7), the individual % of deviation
o cx:ol_:i.:.mm <.._:. A._ ‘.o“:v;:% very close m‘.mnoo:%:ﬁ between the estimated
e ermenta oAq a.‘_ 1as been observed (deviation < 3%) when the polymer is
preen ! Q_m.p ke L_:A_. __ pressed filn 3.:: [5]. But in the present case, the films
e b g mo___ap, onMVo:_mwm mo_:p._o:m [1]. The moderately larger deviations
Hetonity 1\4 v_m” m.%o <m2; :;Qm.n.:oz as the polymer is having polar groups.
oy s plana A_n.v: has been given by Askadski and Rajulu [6] in the case
reststant polymer films cast from solutions.
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