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Ahsfract: Natural rubber latex foam uas prepared by using rubber seed oil soap as uell as potassium oleate. livaluation ofpropertics 
indicated that the quality ol'the loam obtained by usin]* rubber seed oi! soap uas comparable to that prepared from potassium oleate 
and conforms to the l)IS  speciHcations. Use ofrubber seed oit soap was found to be mure economical

1, In trod u ction

India is the founh largest producer o f  Natural Rubber 
- .0  in the world with an annual production o f  506 .910  M .T. 

We produce about 4000  M .T . o f  rubber seed  oil per annum 
using the seeds col lected from the plantations. At present rub­
ber seed  oil is u sed m ainly to produce low quality soap. About 
11.5%  o f  the total rubber produced is consum ed by the latex 
industry. Latex foam  is one o f  the im portant latex products. 
Potassium  oleate is com m only used as the foam ing agent [ 1 ]. 
C astor oil so ap  is a lso  used a s  a  foam  ing agent for latex foam 
[2 ,3 ]. Rubber seed  oil and castor oil contain saturated and 
unsaturated higher fatty acid s such a s  stearic acid , recinoleic 
acid, o leic acid , linoleic acid  etc. H ence in this study w e have 
anem pfed to u se the so ap  prepared from  rubber seed  oil a s  a 
substitute for potassium  oleate/castor oi! so ap  for latex foam 
production.

2, M a te r ia ls  a n d  M eth od s

C oncentrated N R  latex conform ing to B IS : 5430-1981 
and obtained from  the pilot latex concentration plant o f  the 
RRl l  w a s  u sed . R u bber se ed  o il h av in g  free fa tly  acid  

.29% ). Sapon ification  value (1 9 3 .9 3 ) and Iodine value 
( 155 .56) w as obtained from V irudunagar, which w as prepared 
by the expellsion  p rocess o f  the dried kernel.

All other ch em icals used for this study w ere o f  com m er­
cial grade. A 10%  solution o f  so ap  from rubber seed oil w as 
prepared by m ixing m olecular proportions o f  rubber seed oil 
and potassium  hydroxide at TO^C. Latex foam s w ere prepared 
as per the form ulation given  in T ab le  I .

Latex foam  w as prepared by Dunlop Batchw ise foam ­
ing Process ( I ) .  The level o f  expansion  given  w as the sam e 
(1 :7 )  in all the ca ses. The properties o f  the vulcanized latex 
foam  were determ ined a s  per B IS : 17 4 1 -1960 . The results are 
presented in T ab le  2.

3, R e su lts  an d  D iscu ssion  

Hardness o f  Foam

H ardness o f  latex foam  as m easured by the w eight in 
k ilogram s required to reduce the thickness o f  the sam ple by

4 0%  is a m easure o f  its load bearing capacity. When potas­
sium oleate is com pletely  replaced with so ap  prepared from 
rubber seed  o il, alm ost sam e hardness w as obtained for the 
foam . In Industry, eithr oleic acid sdap  or a m ixture o f  soaps 
o f  oleic acid and castor oil is used. Hence in this study com bi­
nations o f  m ixtures o f  soaps from oleic acid , rubber seed oil 
and caster oil w ere a lso  evaluated. The results indicated that 
use o f  a  5 0 :5 0  m ixture o f  oleic acid  and rubber seed oil soaps 
yielded foam  havin g higher hardness. M ixtures o f  so ap s o f  
castor oil and rubber seed oil or that o f  oleic acid  and castor 
oil produced foam s o f  much lower hardness com pared with 
so ap s o f  o leic  ac id , rubber seed oil or an equivalent mixture 
o f  these two. T he reduction in hardness o f  the foam  contain­
ing m ixtures o f  so a p s  C O R O  and PO C O  Is du e to  the d iffer­
ence in the structure o f  the foam s obtained. V isual exam ina­
tion o f  the different sam ples o f  foam  indicated that the foam s

Table I . Formulations used for foam production 
(Dr> ucight in phr)

Ingredients
compound no.

POI: RSO POCO PORO CORO

NR l.aicx (60*/.) 100 too 100 100 100
Potassium Oleate (2OTi) 0.2 - 0,2 0,2 -
Castor Oil Soap (30f4) - - - - 0.2
Rubber Seed Oil Soap (lOTi) • 0,2 • • -
Sulphc( Dispersion (50f-i) 2,0 2,0 2.0 2.0 2.0
ZDC Dispersion - (5OT̂ .) i.O 1.0 1.0 1.0 1.0
ZMHT Dispersion (50*/.) 1.0 1.0 1.0 1.0 1.0
SP Hmulsion (50*;> 1.0 1.0 1,0 1.0 1.0
Maturation 16 hrs 
PotassiufnOJeafc (20*/>) 1.0 0.4 0,4
Castor Oil Soap (30!'.) - - 06 - 04
Rubber Seed Oil Soap (10*/;) - 1.0 - 0.6 0.6
Cctyl Trimelhyl Amrrionium 

Bromide Solution (30%) 1,0 1.0 1.0 1.0 1.0
Zinc Oxide Dispersion. (50%) 5.0 5.0 5.0 5,0 5,0
Sodium Silico Fluoride 

Solution (20%) 2.0 2.0 2.0 2.0 2.0
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I'ahle 2. Physical testing of laiox as per B IS 1741-1960

llcxing Whtile sample 
Compression

Ageing Mould Shrinkage 
(After 15 days)

Conipounii No. Inilial
liardness(Kg)

Coniprcssinn Increase m 
hardness ("o]

Reduction in 
ihickncss (% )

Change in 
thickness (®/o)

Increase in 
hardness (% )

Reduction in 
diameter (% )

l*()i; 38.(» 6.0 5.0 3.75 '  4.65 9.5 10.95

RSO 37.5 5.0 15.0 3.80 , 4.8i 14.3 11.36

POCO 31.5 5.6 4.5 ' 2.53 3.48 8.0 ■ 8.22
PORO 39.5 5.0 1.0 2.40 1.19 11.1 10.95
CORO 33.0 4.0 3.2 2.38 4.05 6.6 8.66
Ma\imum values a.s per

B IS  1741-1960 (“.i) 20.0 20.0 5.0 5.0 20.0 NA

obtained from  com poun ds PO E, R SO  and PO R O  have more 
uniform  disiribution  o f  the ce lls and cell size. U niform  disiri- 
bution o f  the ce lls helps to have better load distribution and 
hence these sam p les have higher hardness, in the case  o f  foam  
from  com poun ds C O R O  and PO C O  the cell size  a s  w ell a s  Its 
distribution are non-uniform

Compression Set and W hole Sam ple Compression

C om p ression  set is a  m easure o f  the capab ility  o f  the 
product to retain its original dim ensions after the application 
o f  a load under com pression  for a  sp ec ified  tim e. Low er the 
set. better the product. Latex foam  m ade by u sing rubber seed 
oil so ap  show ed low er set value com pared with those m ade 
by u sin g  o leate  so ap . In the ca se  o f  foam s prepared by using 
m ixtures o f  so ap s a lso  the sam e trend w as noticed (C om pound 
C O R O  better than C om pound PO C O ). Th e ch ange in thick­
ness under the whole sam ple com pression w as alm ost the sam e 
for com poun ds P O E and R SO . The change in th ickness w as 
least for com pound PORO .

F lex ing  Test

In flexing lest, the sam ple is sub jected  to cy clic  loading 
for 250  k ilocyclcs at 240  cy cles per minute. M inim um  change 
in hardness and thickness is an indication o f  belter resistance 
to flexing. The reduction in thickness w as alm ost the sam e for 
the foam  sam p les prepared by u sing potassium  oleate and rub­
ber seed  oil soap . The sam ple prepared by u sin g  rubber seed 
oil so ap  show ed higher change in hardness but it is less than 
the m axim um  allow ed value (2 0 % ) as per the B IS  sp ec ifica­
tion.

A geing  Resistance

C h ange in hardness after agein g  at 70" C  for 168 hours

g ives an indication about the lon g term perform ance o f  the 
product. In this case  a lso , sam p les prepared by u sin g  rubber 
seed oil soap  show ed m ore increase in h ardness com pared 
with thai made by using potassium  oleate. H ow ever, the change 
in hardness w as w ell within the a llow ed  limit.

M ould  Shrinkage

K now ledge on m ould sh rinkage o f  the products helps to 
give proper allow ance in the size  o f  the m ould so  that product 
o f  exact dim ensions can be prepared . Th e m ould shrinkage o f  
the foam prepared by u sin g  p otassium  oleate and rubber seed 
oil soap  w as about 1 1% and there w as not m uch difference 
between the two sam p les in this respect.

4 . C onclusion

Natural rubber latex foam  could  be prepared by u sing 
rubber seed oil soap . T he quality  o f  foam  w as com parab le  to 
that prepared by using com m ercially  availab le o leic  acid soap . 
The properties o f  the foam  prepared by u sin g  both the type 
o f  soaps were conform ing to those sp ec ified  by the Bureau oi 
Indian Standard. A s price o f  rubber seed  oil is le ss by R s. 38 
per kilogram  com pared with that o f  o leic  ac id , use o f  rubber 
seed oil for natural rubber latex foam  w ill be econ om ically  
advantageous
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