
Q. Jl. Rubb. Res. Inst. Ceylon (1972) 49, 1—5 

USE OF NATURAL RUBBER LATEX IN LEATHER 

FINISHING* 
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W. WlCKREMASINGHE 

{Ceylon Leather Products Corporation) 

SUMMARY 

This paper describes a method whereby modified natural rubber (NR) latex can 
be used in leather finishing. It not only acts as an import substitute, but can even 
improve the important property of rubfastness. Pending further research work, 
a 5 0 % substitution of the imported synthetic'binders by methylmethacrylate-grafted 
copolymer NR latex, for finishing embossed and lining leather is recommended. 

INTRODUCTION 

T h e r e are several new processes that are used in o ther countr ies f o r finishing o f 
leather bu t they have been patented. H e n c e their use in C e y l o n w o u l d entai l n o t 
on ly the paymen t o f roya l ty in foreign exchange, bu t also pay ing in foreign exchange 
fo r the materials t o be used in these processes. I n v iew o f the t ight foreign exchange 
posi t ion in this count ry , studies were under taken on the feasibility o f using N R latex 
in leather finishes. T h i s paper presents the results o f the studies carried o u t a n d 
shows that the use o f N R , under certain condi t ions, can be super ior to the synthet ic 
latices used at the C e y l o n L e a t h e r Produc ts C o r p o r a t i o n . N o other coun t r y in the 
w o r l d has done w o r k o n the use o f mod i f ied N R latex in leather finishes. The re fo re 
a patent has been filed f o r the use o f modi f ied N R latex in finishing leather. 

I n the finishing o f leather, p igments are necessary to cover the leather surface 
a n d t o obta in the desired shades. P igments d o not stick to the leather surface and a 
binder is necessary to fix the p igment o n the leather surface. Po l ymers in latex f o r m 
are being used as binders in leather finishing and they can be classified in to t w o g roups , 
namely prote in binders and thermoplast ic resin binders. T h e resin latices used in-
finishing leather are a lmost exclusively o f the synthetic types obta ined b y copo ly -
mer iza t ion o f m o n o m e r s such as methy l , ethy l a n d buty l acrylates, me thy l me tha -
crylate, styrene, butadiene, acrylonitr i les, etc. H o m o p o l y m e r s o f methy l me tha -
crylates and o f styrene are ha rd solids and cannot be used as binders in leather finish­
ing ow ing to their p o o r flexing propert ies. Poly-acry lates and copo lymers and sty-
rene-butadiene, methy l methacry late-butadiene, acryloni tr i le-butadiene are soft 
rubbery resins at n o r m a l temperatures and are most suitable fo r leather finishes. 

I n C e y l o n , the c o m m o n type o f high po l ymer that can be obta ined in latex f o r m 
is natura l rubber latex wh ich is a l inear h o m o p o l y m e r o f c is -1 , 4- isoprene. I n c o n ­
trast to synthet ic acrylate copo l ymer binders, natural rubber is a soft high p o l y m e r 
a n d on ly small p ropor t ions (no t mo re than 1 0 % ) can be used w i th other synthet ic 
binders in the finishing o f leather. T h e proper ty o f rubfastness o f leather wh ich had 
been finished using on ly N R . latex is ve ry p o o r and the rubbery coat peals o f f indicat ing 
p o o r adherance t o the leather surface. 

T h e a im o f ou r research project is to produce somewhat ha rd resins f r o m N R 
latex comparab le w i th the impor ted binders. A s ment ioned earlier, h o m o p o l y m e r s 
o f styrene a n d methy l methacrylates are ha rd resins whereas natura l c is -1 , 4-po ly iso­
prene is a soft h igh po l ymer . B y in t roduc ing methy l methacry late p o l y m e r chains 

* Paper presented in March 1972, at a seminar on "Chemistry and Technology of Leather" sponsored 
by the Ceylon Association for the Advancement of Science. 
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into the rubber particle by graft copolymerization a product was obtained which is 
comparable with the synthetic leather binders (Nadarajah &Ganeshasunderam, 1969). 

Methyl methacrylate-grafting of NR latex is a very easy process and the poly­
merization takes place at room temperature (Muthurajah, 1964). The temperature 
of the reaction mixture rises by about 5°C during the polymerization reaction giving 
a product in which long homopolymer chains of MMA are directly attached to the 
methylene carbon atoms of polyisoprene. 

In the graft copolymerization operation, an emulsion of cumene hydroperoxide 
and methyl methacrylate is made in water using ammonia and oleic acid as emul­
sifying agents and added to the field latex with constant stirring and the stirring is 
continued for a further 30 min to ensure thorough mixing of MMA with NR latex. 
Tetra ethylene pentamine is then added to initiate the reaction. Methyl methacrylate 
and cumene hydroperoxide migrate into the rubber particles and graft copolymeriza­
tion takes place within the rubber particles. The degree of graft copolymerization 
can be varied by changing the proportion of MMA. However a small amount of 
free homopolymer of MMA is also formed during the grafting reaction. Provided 
substantial proportions of stabilizing soaps are avoided, polymerization takes place 
entirely within the rubber particles and no separate polymer particles are formed. 
Of the total poly (methyl methacrylate) formed only about half is grafted to the 
rubber. 

EXPERIMENTAL 

Investigations were carried out on the film-forming property of graft polymerized 
latex. The latex samples dried into soft films with up to 30% of graft copolymeriza­
tion but beyond this, the latex produced somewhat cracky films (Andrews & Turner, 
1960; Allen, 1963). 

The rubfastness property of leather that has been finished using MMA-grafted 
copolymerized NR latex was also investigated and the results obtained were promising. 
In these experiments rubfastness property of leather finished with the synthetic 
binders and the MMA-grafted copolymerized NR latex was compared using the 
chialet rubfastness apparatus. It was found that the rubfastness property of unmo­
dified natural rubber latex is very low, but it could be increased by blending with 
synthetic binders (Fig. 1). 

It was found that the graft copolymer formation of NR latex with methyl metha­
crylate has a positive influence on rubfastness property and it increases with an 
increase in the percentage of grafting. By graft-copolymerizing upto 30-35% MMA 
into rubber a product is obtained which is equivalent in rubfastness property to the 
synthetic binders previously used, e.g. corial binder K 50. By graft copolymerizing 
40% MMA into rubber latex a product is obtained which is about 50% superior to 
this synthetic binder in rubfastness (Fig. 2). 

It was also found that rubfastness property of the synthetic binders could be 
further improved by blending with graft copolymerized NR latex (Fig. 1). This 
improvement of rubfastness property can be considered due to a glazing effect of 
the graft copolymerized NR latex. 

However, there is a limitation to the percentage of graft copolymerization. 
The graft copolymerization of more than 30 % MMA has a bad influence on the film-, 
forming property of NR latex but it was observed that even 40% graft copolymerized 
NR latex could be used as a binder for the leather finishing without any "bad effect 
on leather. The reinforcement effect of pigments, dyes and other ingredients incor­
porated into the latex in finishing operations improves the film-forming property 
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Fig. 1. Variations of rubfastness of leathers which have been finished with corial binder K50 
and different grafted natural rubber latex. 
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Fig. 2. Variations in rubfastness property with the % of grafting 



4 W. WICKREMASINGE 

o f the h igh ly graf ted latex. I t was f o u n d that 3 0 - 4 0 % M M A graft copo lymer i zed 
latex is mos t suitable as a b inder because o f its h igh resistance against abrasion a n d 
better adherence to- the leather surface. 

O n e d isadvantage in the use o f rubber latex as a b inder is that it makes the 
leather surface somewha t tacky. T h i s is ma in l y caused b y the smaller particles in 
the field latex and can be avo ided to a certain extent, b y prevu lcan iz ing the graf t 
copo lymer i zed N R latex using sulphur. G r a f t copo lymer ized a n d prevu lcanized 
N R latex gives a s m o o t h finish resembl ing the synthetic latices, but in add i t ion it 
produces a h igh glossy finish. T h e fo rmu la t i on used f o r prevu lcan iz ing methy l 
methacry la te graf t po l ymer i zed latex is in parts b y weight (wet) as fo l lows :— 

G r a f t e d N R latex 286 
2 0 % potass ium salt o f coconut fat ty acid solut ion 4 
5 0 % su lphur dispersion 1 
50 % z inc ox ide dispersion 0 . 5 
5 0 % Z D C dispersion 1 \ 2 
5 0 % N o n o x E X N dispersion 2 

T h e c o m p o u n d e d latex was stirred and kept at 7 5 ° C f o r approx imate ly 1 h r 
stirr ing at abou t 10 r p m . T h e prevulcanized latex was cooled and strained before 
use t h rough fine gauze t o remove a n y clots o r particles that m a y be present. 

Accelerated oven-ageing at 7 0 ° C fo r 7 2 h r o f leathers finished using rubber wh ich 
h a d been stabi l ized w i th the an t iox idan t N o n o x E X N d id no t show a n y sign o f ox ida ­
t ion . . L e a t h e r finished w i th grafted field latex was also unaffected even after f ou r 
m o n t h s ' exposure t o direct sunl ight. 

CONCLUSIONS 

These investigat ions revealed that the graft copo lymer ized natura l rubber 
latex cou ld be used as a substitute f o r impo r ted synthetic binders and in this con ­
nect ion a patent has been filed relat ing t o the use o f modi f ied rubber latex in leather 
finishes (Wickremas inghe et al., 1 9 7 2 ) . 

T h e annual requi rement o f binders f o r leather finishes is abou t 20,000 k g and this 
wi l l cost the C o r p o r a t i o n abou t R s . 200,000: A saving o f abou t one lakh o f rupees 
in fore ign exchange is expected b y using this process. H o w e v e r the data collected 
so fa r regarding its ageing propert ies, scuff resistance etc., are insufficient to complete ly 
substitute impor ted synthetic binders. There fo re we recommend that the C e y l o n 
L e a t h e r P roduc ts C o r p o r a t i o n substitute on ly 5 0 % o f binders impor ted fo r finishing 
embossed a n d l ining leather b y graf ted latex and this wil l save abou t R s . 30,000 o f 
va luab le fore ign exchange per year . T h e grafted latex necessary f o r use o f the C o r ­
po ra t i on cou ld be convenient ly m a d e at the C o r p o r a t i o n itself. 

T h e above w o r k is part o f a project leading to the M . S c . degree at the C o l o m b o 
C a m p u s , Un i ve r s i t y o f C e y l o n , under P r o f . P . P . G . L . S i r iwardena. T h i s w o r k is 
supervised b y D r . Z . K o t a s e k , Research Off icer , L e a t h e r Research Inst i tute o f 
C z e c h o s l o v a k i a and M r . M . N a d a r a j a h , H e a d o f the R u b b e r Chemis t r y D e p a r t m e n t , 
R u b b e r Research Inst i tute o f C e y l o n . 
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