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Graft copolyrnerization of shellac with three vinyl monorners at a
tirne has been atterhpted with the object of obtaining cornpositions
with irnproved fikn ptbpertles. The rnonorners used were: styrene,
etiyl acrylate, acrylarrride, methyl rnethacryrate and acrylonitrile.
The best perforrr.rance in respect of finish, hardness, flexibility, irn_
pact resistance hnd resistance to the action of y/ater and other sol-
vents is shown by a graft copolymer prepared using ethyl acrylate_
st5rrene-acrylarnide mixture (45: l0: 5 per cent on the wt of shellac).

. f Thasbeenrepor of graft copolymers containing three vinyl
I can.De-made to monomers has now been attempted. The
- a single vinyl v-inyl monomers were so chosen thit each one
ynyl mo-no^r,ners to produce co-polyrrers with oJ them imparted some specific propertys to
improved film properties. The preparation the productbn polyrnerizition. 'Foiinst"ance
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while styrene, acrvlonitrile and methyl
methacrylate give hardness, ethyl acrylate
imparts flexibility; acrylamide, crosslinks
between the polymer molecules on baking.
In all the compositions studied, therefore,
three tvpes of the monomers rvere included
and grait copolymerized with lac by the
method employed earlierl'2.

In analogy with the previousl,2 reaction
mechanism, the possible steps of reactions
are as follows: Shellac on passing oxygen
under specified conditionl forms the hydro-
peroxide, which can break down into free
radicals under suitable conditions. It is
then graft copolymerized with a mixture of
vinyl monomers, e.g. styrene, ethyl acrylate
and acrylamide. The polyrners formed on
baking might lead to the formation of a
crosslink structure.

Experimental procedure

Shellac was first converted into its hydro-
peroxide by passing oxygen into its aqueous
ammonia solution as described earlierl'2.
The hydroperoxidized lac was then treated
with a monomer mixture (60 per cent on the
weight of lac) and sodium sulphoxylate of
formaldehyde (0.2 g.). The reaction mixture

dard conditions.

Results

The characteristics of the films are presented
in Table 1.

Finish - The films on glass and tin surfaces,
both air dried and baked (150'C./30 min.)
were smooth and glossy with no smell of
the free monomers. They were also perfectly
tack-free.

Hard.ness - In respect of hardness, there
was no marked improvement except for two

thyl acrylate-styrene-
per cent), and (2)
methacrvlate-acrvl-
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A-ite (20:20:20 per cent), for which the
scratch hardness over 1 mm. steel ball was
1'0kg. In all other cases it was 0.7 kg. or
below.

Flexibility - With regard to flexibility also,
only two compositions, viz. (1) ethyl acrylate-
styrene-acrylamide (45:10:5 per cent) ; and
(Z) ethyl acrylate-acrylonitrile-acrylamide
(30: 20: 10 per cent) showed satisfactory
pertormance.

Falling bloch impact resistance test - Most of
the films showed failure in this test: onlv in
a few cases, the fi,lms just passed 

"the

test.

Water resistance- All the films were water
(blush) resistant for one week.

Resistance to other sohtenls 
-Baked films of

all the compositions were found to be resist-
ant to spirit, toluene, benzene, acetone and
methyl ethyl ketone for more than 24 hr,

but the films peeled off in dilute alkali and
dilute soap solutions.

Conclusion
The results of the present study indicate that
the graft copolymers of shellac with the
vinyl monomers, ethyl acrylate, styrene and
acrylamide added at 45, 10 and 5 per cent
concentration levels on the weight of lac,
possess satisfactory film properties when
styrene is used as the film hardener. When
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