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The relative perforrnance of epoxidized lac and straip,ht shellac as
cornpounding ingredients in styrene-butadiene rubber stock con-
taining different fillers (HAF black, EPC black and clay) has been
investigated. With HAF black as the filler, epoxidized lac raises
the scorch tirne, tensile strenEth and tear resistance of-the stock;
straight strellac has an adverse effect on these properties. With
EPC black, epoxidized lac imparts greater hardness to the stock
than straight shellac; the irnprovements in the value of modulus
and the swelling behaviour are of the same rnagnitude with both
epoxidized lac and shellac. With clay as the filler, epoxidiLzed' lzc
brings about lireater improvernent in the tear resistance of the stock
than straight shellac; the rnodulus, degree ofhardness and resilience
are irnproved to the sarne extent by both epoxidized lac and shellac.

TT was The relative performance of epoxidized lac
I tionr and straight shellac in the presence of

^ great different fillers has now been investigated
propirties of styrene-butadiene rubber gum- and the results are presented in this-
stock than straight (unmodified) shellac. paper.
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Expqrimental Procedure

The compositions of the various mixes are
given in Tables 1-3. The fillers used were
U,tp Ulact< (Philblack 0) (Plill")s .Carhon
Btack, Calcutta), EPC black (\['ls tl3stone,
Bomba5z) and clay (air blou'n) (Mls National
Rwbber- Manu.facturers, Calc;utta). All the
other chemicals used were the same
as in the earlier studyl.- The methods
cmployed for mixing, vulcanization and
physical testing rvere the same as reported
earlierl.

Results and discussion

Efect of adding HAF blach as f'ller _ Th"
phvsical properties of the mixes containing
ItAp ula"ct< (/H 8-9) are given in Table 1.

The base composition was siniilar to that
of a tread type compound. - It is seen that
the time for optimum cure is not altered
by the addition of shellac, but is enhanced
by epo:idized lac.

The addition of both shellac and epoxidized
lac results in slight lowering of Mooney
viscosity; the magnitude of the lowering
is the iame for both of them, indicating
that they help in the dispersion of the
compounding ingredients to.the same extent.
While the scorch time falls on adding
shellac, it is slightlv increased on adding
epoxidized lac.

The reduction in scorch time with shellac
can be ascribed to the activity of the
hydroxyl groups present in it; a similar
'observation has been made v'ith the gum-
stock alsol. The slight increase in the
value of scorch time on incorporating
epoxidized lac is a welcome feature, as

{urnace blacks are otherwise scorchy and
tend to hinder the processing of the
stock.

The superiority of epoxidized lac over
straight shellac is also brought about by the
trend in the variation of other characteristics
6f the stock. While the increase in hardness
as a result of the incorporation of shellac
and epoxidized lac is of the same order,

-rhe addition of epoxidized lac (up to 5 parts
per 100 parts rubber) increases the tensile
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stren5{h and tear resistance, though shellai
has an hdverse effect on these properties.

There is no effect of incorporating up to
2'5 parts of shellac or epoxidized.. lac per
100 parts rubber on the resilience V. the
stock. The abrasion resistance falls slightly;
the fall is more with straight shellac than
with epoxidized lac.

Efrect of addins EPC black - When EPC
black (pH 3.S-5.0J is used as the filler,
the time for optimum cure is not afiected
by the addition of either shellac or epoxi-
dized lac (Table 2). Incorporation of shellac
or epoxidized lac again helps in giving
enhanced plasticization (lower Mooney No.),
the,effect being more with epoxidized lac,
Both-shellac and epoxidizedlac tend to be
scorcny.

An appreciable enhancement in hardness is
brought about by the incorporation of both
shellac aid epoxidizedlac, the latter having
a more noticeable efiect. Other beneficial
efiects are increase .n modulus and resis-
tance towards benzene and petroleum ether,
which are nearly of the same order with
both twes of lac.

Effect of ad.d.ing cltina clay as f,ller - Rubber
compositions incorporating china clay as a
filler are specially used for flooring and
for the preparation of extruded goods,
such as hoses and tubes. It is seen from
Table 3 that using china clay (1H of slurry,
5'0) as a filler, the time for optimum cure
of the compositions is not affected when
shellac is present, but is somervhat enhanced
in the presence of epoxidized lac.

The plasticization brought about by shellac
the lowering o{
f epoxidized lac
that of shellac.

The scorch time is reduced by both shellac
and epoxidized lac.

The incori"o'-ation of shellac or epoxidized lac
has a beneficial effect dn moduhl;-1":_rdness
and resilience nearly to .the S6me extent,
while tear resistance is enhanced someu'hat
more with epoxidized lac. Tensite strength
is improved by the incorporatio-n of U6ttr
shellac and epoxidized lac up to the level
of 5 parts/10-0 pa;ts rubberi the improve-
ment is more with epoxidized lac than with
shellac.

The abrasion resistance is slightly impaired
by the addition of both shellac or epoxidized
lac. Hcwever, the detrimental effect is
much less than that when black fillers
are used.
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