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Effects of mixed solvents on the film
properties of lac
L. C. MISRA and SHRAYAN KUMAR,
Itidicn Lat Research Institute. Nantkttm, Ranchi (Bihqr)
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USE of lac in the field of surface coating is known
from very early times. In this field it is mostly used
in the form of spirit solution which when applied
properly produces a hard, smooth, glossy and attrac-
tive flnish on lvood and cther substrates. Shellac
films are particulallv noted for their toughness, tran-
sparencv and high brilliance. The performance oi
these films, ho*'ever, depend to a very great extent
upon the quality of lac used, the solvent used for
preparation of the varnish and other experimental
conditions such as humidity and temperature etc.

Though a good amount of work has been done c,n
the use of lac in surface coating, very little informa-
tion is available on the performance of.shellac fi.lms1 I
frorn different solvents and solvent mixtures.

In view of the importance of the above v'ork in
the field of surface coating especially in printing ink
industry, the pres:nt studv was initiated by Ghosh
and Kumat' rsho found that amongst the individuai
solvents used for the preparation of shellac varnishes,
ethanol (spirit) and isopropanol serve the best. Since
it is reported that mixed solvents give better per-
formances, the present study was undertaken to finJ
out the best mixture for lac.

Experimental
Varnishes containing 25/o non-volatiles were prc-

pared by dissolving 100 gms of dewaxed lac in 300 g
of the soh'ent mixtures chosen for the experiment.
After complete dissolution of lac, the varnishes were
filtered over No. I filter paper to remove any sus-
pended impurities. Care v'as taken to avoid any
apprecidble loss of solvent during filtration.

Clear, transparent solutions rvere invariablv obta-
ined. These varnishes q7s1" then tested for viscosif_",
specific gravity etc. Standard methods6 of testing the
above properties were followed. fftg data obtained
are brought out in table 2.

Thereafter films were prepared on tin and glass
panels by florving and on wood by French polishin;g
technique. One set of film was air-dried for seven
Cays while the other set of films on tin and glass
panels was baked at 100'C for one hour. Both air-
dried as well as baked films were then tested for
their mechanical and other properties such as water,
solvent, heat and chemical resistance, etc.

The third set of films for determining the rate cf
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solvent releaEe was prepared by flowing on the pan-
els, an accurately weighed quantity of each varnish
from a weighing pipette and allowing the film to air
dry under similar conditions i.e. temperature humidi-
ty and air-cuirent.

The amount of solvent released from the films
t-as determined by accurately weigiring the panels at
regular intervals of time till constant weight was
obtained. The diference in weight obtained in each
case denoted the amount of solvent evaporated dur-
ing that perioC of air-drying. From these data, the
percentage of solvent evaporated at each step was
calculated and the data are presented graphically in
graphs I and 2.

RESULTS AND DISCUSSIONS

film properties

The films obtained from different varnishes were
hard, smooth and uniform. It may be seen from
Table 1 that there is no appreciable difference in ihe
scratch hardness of these films. However, the films
obtained from varnishes, 6 and 7 showed some
better flexibility as compared to other films. This
is possibly due to retained solvent/solvents which
do not completely go oft from the film in seven davs
and act as plasticizer and thus improves the flexi-
bility.

Water resistance

In regard to this property films obtained from
varnishes I, 2 and 3 showed better resistance as com-
pared to others. These films did not blush up to 72
hours continuous immersion in water. However
the films obtained from varnishes 6 and 7 showed
blushing within 24 hours. This is again due to re-
tained solvent in the film which due to hydrophellic
character attracts water molecules rapidlv and thus
show quick blushing.

Heat resistance

It may be seen from table I that the fiIms obtained
from varnishes I and 2 showed slightly better resist-
ance to heat as compared to other films.

These data also suppcrt, the previous finding that
the greater the retained solvent in the film the poorer
is the heat resistance.

29



v)xt)6
!a
c)
q.l
tr

k
o

I
I

t\

€E
55
E2
tl
oqhz

&,6o5
6-
&.ll

IEr.E
O fI{

I

€;
()F:j4 trr

I

o€ _

Ep
.t-,

C)d
L

Yr'.=(l)(6>
rl
ll

AFA
- 

lr.

<F

22222$ 5

oo€\O\O+sF tJ-- \o\o\0\o\o\o \o

FqpqFqFaEFq cazzzzzz z

lcllaFqFqta
ZZZ I! tlr Fq FA

UOO.JHH H

gHggHF E

gFgHHg a

*Gid\+"{G b:

222222 2
RNNRRR R

KKKEE*{F{

UU
rrrr rd rd

OUUEE' 
'

q'!:
(\il c.) !'1,
Cn,Avi9c)

6gJ?:lE
6l l..c\r.*o tt

;-g:E; ; H g
66iiuHE H

sEgi e: g
*rEI+i*+i e'tr s ij'tr >'tr 'E

BgEiBHs s

t\

Pafutindia, December t97r30

. .q? s')' 
FE r

EE 
gg

o !p-
EE; g

friE€
;

lr
bf;E.E
*€o9
,Et: g

friR.E ci

'Ao
-=t

4)E
,E -HF!

(,
tr
Q,)&s..9
gY
E.F
FEa)Q)

9.2
>o
-E!

ct
(D
+t(t
o
(.)

o
rtr

at)

g
clt
(t)o
GT

F1Iz
Iia
a
I{fr
&
FrF

F

rq

o

d

i

4
>i

,n
X
{)
It

ED

at)
art()

E
ql

()
(g

ala

EuctO
c)

a-i O

n.9
=+rEd(|)k

u)

dz
a

q)

=

+
N

H()
H

tr

bDa

h
.l

.l

tt

F\

()

GI

o
ar)o
o

-!i;a
a

Sq){8
.=L

6H
7\

EJ bsYilrre;ri 
^l 

e

E E E
L

EEoxEt.-E'll
A

CHoo
ar)

.f,f

q)

o.qt

o{l
ah

I

O
G!

v)()

c)e
r
E



TABLE II
Prolrcrties of varnishes in different solvent m,ixtures (25% solidAMr)

SL No. Solvents us€d and
ratio thereof

Viscosity of
Sp. gr. oI the vamishes
the varnishes centitrnise 27"C

Solvents
retained
in the film
after 7 days
of airdrying

H e.fl
F ibtr
E€E
E.l or
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t.
2.
3.
4.
).
6.
,7

Spirit, acetone (2:3)
Methanol, acetone (3:2)
Methanol, spirit (l:1)
Spirit, toluene (2:l)
Ethyl acetate, spirit (3:2)
Spirit, bu!flacetate (3:l)
Sptuit (denatued)

0.8784
0.8746
0.8876
0.9077
0.9328
0.9r88
09002

2.810
1.675
2430
4.520
3.900
5.28r
5.981

0J%
0.r%

o.r4%
0.2%
0.4%
0.5%
0.9%

82.1
84:3
66.2
53.3
69.8
37.5
39.3

r-1.3
1-1.3
t-r.2
r-t.2
1-1. l
1-1.1
t-1. I

120
120
TM
r44
168
r68
168

ct
$rl
lrl'Jlrl 60E

!to
ET

d.oo

l. Spirit + acetone (2:3)
2. Methanol * acetone (3:2)
3. Methanol + ryirit (f:l)+. Spirit * toluene (2:l)
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DRYIT{G TIME-MINUTES
GRAPH No. I

Rate of solvent release during first 60 minutes

4A 50

5. Ethyl acetate + spirit (3:2)
6. Spirit * butylacetate (3:l)
7. Spirit denatured (control)
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Resistance to acids and alkalies

R:sistance of air-dried as well as baked fiims io
a:ids and alkalies was studied by the standard me-
thods. It was observed that both ai;-dried as rte'-l
as baked films dissolved in 5;",i" Naz Co, soluticn
..rithin 12 minutes and in 2./" NaOH lvithin 5 minu-
tes.

These films, however, showed good resistance to
acids when immersed in l5/" HCt solution. No
blushing, lifting or any other type of deterioration
could be noticed. It was observed that in general,
films from mixed solvents compared favourablt' v'ith
those obtained from spirit varnishes. Hou ever. ti..e
6lms from varnishes No. I and 2 gave slightlv befter
performance.

released during the first sisrv minutes has been
plotted. From this graph it mav be seen that the
rate of evaporation of solrent in the first 60 minutes
is very fast and about 83-95 per cent of solvent pre-
sent in the film is evaporated. However, the fastest

Resistance to solvents
Acetone and alcohol resistance of both air-dricd

as well as baked films were determined by hard rub-
bing the films with cotton wool soaked in the res-
pective solvents. Initial damage to the films rras
noticed within 6-8 rubs in the case of acetone anj
5-8 minutes in the case of alcohol. Films obtaineJ
from varnishes No. I and 2 behaved slightll' bett:i
as compared to other films. Resista_nce of films t._r

white spirit and mobil-oil was also determined and
it was noted that all the fiIms stood these tests. Ncr
softening or lifting of the films was noticed.

Solvent release of shellac films

Percentage of solvent evaporated from a film at
difterent intervals of time has been presented :n
graph I and 2. In graph No. I the raie of solvenr
rate of solvent release is in the first five minutes
during which time the film becomes touch dry

Graph 2 represents the rate of solvent released
after 24 hours. It may be seen from this graph that
about 98-99 percent of the total solvent oreient in
the film is evaporated within this period, and the
remaining so vent i.e. the solvent thai is not adhered
tenaciously with the resin takes about six days. It
may also been seen that in the case of mixed sol-
vents the constant weight is obtained in seven davs
of air drying showing thereby that the optimum
period of testing the films from the mixed solvenis
is seven days.

Graph 2 further shows thar 0.1 io 0.9 9; cf
solvent remains tenaciously adhered to the film ev:n
after seven days of air drying. In the case of methy-
lated spirit however the retained solvent has been
found to vary greatly on the amount of water Dresent

)z

in the spirit. More the water the more the retained
sclvent.

Conclusions

From the results it mav be concluded that:-
l) The mixtures of solvents I and 2 are the best

as they give varnishes of lower viscosity and
produce fllms of better performance.

2) The presence of tenaciously retained solvent
in the film impairs the heat, water and solvent
resistance of shellac films.

GRAPH No. 2

Rate of solvent release after 24 hours
l. Spirit i acetone (2:3)

2. Methanol * acetone (3:2)

3. Ilethanol * spirit (l:1)
4. Spirit * toluene (2:l)
5. Ethyl acetate + spirit (3:2)

6. Spirit * butylacetate (3:l)
7. Spirit denatured (control)

(On page 37)
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3) Qntimum p€rid of airdrying of the filmsfrm mixed sofuenb is 5-7 days.

4) All tte f,lms became touch dry within 5 minu_
rEs nd tac* free in o,ne hour. However, the
ggqdee hardness is acquirefl only after 5-7q.

AArorledgemcnts

The authors wish to express their thanks to Dr.
S C. Sengupta, Director for his valuable suggestions.

References
1. Rangaswani, M and Venugopal M. Ind. Lac.

,dssn. for R€s. Bul, No. t, t929.2. Rangaswami, M and Venugopal M. Ind. Lac.
Assns. for Res., Bul, No. i, igZg.3. Rangaswami, M. and Venugopal M. Ind. Lac.
Assn. for Res. Bul, No. +, 1939.4. Ghosh P. C. and Kumar, Shravan. paintindia
Vol. 19, No. 10, p. 23, L969.5. Sankaranarayanan, y. Shellac modifications and
conpositions, I.S.S. No. l0l, .1961, 196g, p. Z+.

-rr

<*a+R


