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BLOCK CO-POLYMERS BASED ON NATURAL RUBBER AND
POLYURETHANE OLIGOMERS OF ETHYLENE GLYCOL-TQLUENE
DITSOCYANATE
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A serivs of segmented block eo-polymers based on hydroxyl-termitated Equid natural rubber
of number average molecular woight 3000 were synthesized by one-shot and twar-shot processes
in =olution. The hard sepmnent consisted of pﬂl?urctham formed from toluene diisocvanate and
clhylene glycol, The materlals were characterized by infrared spoctroscopy, thermal analysiy,
mochaniegl testing and SEM studles.  Hlock ru-p-ul'l.rmt‘rs symthesized by the bwoshot process
wre foumd ko possess superior mechanica] properies to those produced b}f the vne-shot proces:,
With increasing hard segment cunbent, the propertics compated varied From soft o rigid
elastomers snd then to rubbwr toughened plastics. This vatiaton in behaviour was consistent
with the sample morpholegy, which, in fact, dependsd upon the relative Fractions of the Joft
and hard sepments. All of these shott-segment block co polvmers showed nearly complete phase
feparaton.
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INTRODUCTIOMN

Sepmented block co-polymers are
generally mulbphase compositions of glassy
or hard segments and rubbery or soft
segments. The former has a glass trapsition
temperature above and the latker below, the

co-polymer ean, therefore, act as a thermo-
plastic elastomer. Scgmented block co-
pelvmers of the polyurethane type are a
class of (AB)n alternating block polymers in
which the hard segment is  urethane
oligomers of diisocyunates and diols (Fu

service tempuerature. The two blaock seg-
menls are thermodynamically incompat-
ible and hence phase segregated into do-
mains {Chen et al., 1983; Xu of 2., 1083) with
dimensions telated to the block length of
each componerl. The hard scgment do-
maing, held together by intermolecular
sceondary bonding, Funclion as physical
crosslinks for the soft segments. The block

ct al., 14985; Sarrano of al., 1087},

Recently a macroglycol based on
natural rubber, viz., hydroxyl-terminated
Hiquid natural rubber (HTNR), has been
employed as soft segment in the syrithesis
of segmented block co-polymers {(Ravindran
el al., 1941} The present work deals with
Ehee synthesis of simnilar preducts based on
HTNR in which polyurethane madc frc-m
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