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The C(lPolymers or n~bu!ylmcthacryla!e-eth)'13crYla!e were blended with 
chl(Jrin~!cd rubber in solution. The lacquers were rormulated ba~edon.cach 
blends and their utility as top coats on leather substrates wer·c assesscd. It 
wns concluded that the blends. resulted out of the ab()ve two polymer systems 
;crv,' as thc SO·\ln:c r,n the forlllul:lti,'11 or top CO:115 on le.lther substrate. 

Introduction , . 
.... 

1.11 .the recent pi\.~l, demand has increased 
dramatically ror the dcvelopmcnt of polymer 

. wilh an incrcasfng variety of complex COlllpO-
.•. silioll5: .. The goal has· heen to devclop 

pulymcrs for ncwer area~ of a pplication with 
the limitation of numbcr of monomers, due 
to cost. Studieswere-frtus iniliatcd with the 
purpose. - of changing the properties of 
combining diITerent polymc·rs in a variety of. 
ways.' Thi~ technique has bet:n used to 

. facilitate proccssing and impart flexibilily, 
tensilc_ . and impact strength, chcmkal 
reSistance, weathe~ability and various o!hcr 
proP.cJtics;'-' In our earlier comnlu!1icat"lon. 
we Ilave reported lhal the hkl\d~ of lI·bUlyl 
mcthacrylate cl hyl i1crylatc copolymers wilh 
chlorinated rubber serves as good film·f(irm-. 
ing ni.alcrials_ s In this paj1Cr, their utilily· a~· 
tvl' coats 011 leather substrate is ilsscssed. 

*Forms part of S_ Pi!chumani's ['h. D. thcsisapptovctl 
by the University of Madras. 
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Experimental 

(i) Purification of materials 

EthylacryJatc (EA) (Mitsubishi Chcmic~lIs,::···· 
Japan) and n-butyl.. metlwcCylalc (il"';BMA) 
(Riedcl, LR) wcre washcd successivclywilh 
5 pcr cent NnOH and distilled waler, drieu 
ovcr an anhydrous sodium sulphate and 
ftnally di~tiIled undcr vacuum. The middle 
fraction of' thc monomcrs was u~cd for the 
copolymcrisation. The solvcnts,ethyl mcthyl 
ketonc (E- Merck) lind xylene (BDH. LRj, 
wcre puril1ed anu distilled as pcr the standctrd .... 
procedure.' Denzoyl peroxide was rccrY~lal-· 
lised from chloroform-methanol system and 
used as initiator for copolymerisalion. 

COIll(llercially obtn incd chlorina ted rubber 
tM/s. Rishiroop Polymers Pvt. Ltd., BOJl1bay) 
was purifled by dissolVing it in MElZand- .. , 
precipitatcd hy mcth;l!lOl. The process of 
dissolulion in _ MEK and precipitation by 
methanol were rClJeatcd a number of" limes 
to gct pure chlorinated rubber. 



(ii) Capolililerisatiofl of etlly/aeryICltt' Clnd (I» seasoll etJat: The SCHStlll coat consisted 
II-blltylmethacrylate of. 

A mixture of EA, nBMA and DPO of 
calculated quantities were fcd into a 3-lIceked 
fla~k fitted with a condenser and a nitrogen 
in/et. A flxed volume of MEK was added to 
the :ibove mixture al1d th.e polvmcrisation 
carned Ollt at 60°C to acllleve 100 p':r cent· 
conversion of the monomers. The co. 
polymers wcre isolatcd by precipitating the 

. d··1 I I 

Pigmcnt (Crown) 
Primal 841 (fndofil) 
Naxol (>.A. (DCI) 
Liquor ammonia 
Water to make 

100g 
150 g 
10 g 
. 5 1111 

1 Ii tre 

These were mixed Ihroughly lind two pad 
,coats were applied in between"drying the 
leather. Then the season coat ",'as sprayccl 
as two cross coats and dried. (Primal B41 i~ 

an acrylic based binder. Naxol PA is a wax 
elllulsion.) , 

reactIOn .. me Ilun mlo water-mel )(1110 

mixture. 

. (i i i) SO/lit iOIl blendillg lI'itll eh/orina/cd rubher 

Purified ch lorina tel ru bber and thc 
copolymcr of givcn combosition ofnBMAjEA 
werc wcighed aecuratel~, dissolved in xylenc 
alld blended by stirring. The resulting 
solution was clear all~ homogeneous. To 
SOllle 'of the blends. a small amollnt of 
chlprinatcd ,iaralfin (PlaisticiZCr) was added.' 

(i \') Preparation 0.( IIppe~ leather 
I: 

,The prel'a~ation of lIJ~jj;rr leather consisted 
of thc followlIIg- operatlOli. . ·.Wet saltcd cow 
hides were soaked in water and thcn liming, 

I . 

del!ming, pickl!ng,chr~n'f I~Jlriing, n.eutmli­
sa lIOn •. 'relilllnlng. fatJlquorlllg and Impreg­
nation were carried out I successively as per 
the standard 'procedure followed in this 
Institute. The final operAtion wa-;the finish-

(c) Top coat,' This consIsted of blends of 
chlorinated rubbcr and n-hutyl methacrylate.­
cthylacrylate copolymers in soluli(ln. A, 

··nulllberof samples of the size 20 -x 20 em 
were cut. from the finished: upper' '!C,'ltlll'" 
and used for the study. The lacquers based 
011 each blend were sprayed as one full cro~s 
coat at 5 kg/slJ.l.'lll. pressurc. While spraying 
the lacquers. the spray was held close to the 
leather to get more gloss. The samples wcre 
allowcd to dry and plated. 

Tes(ing of leathers 

Thc Il nishcd leather sa III pies., were' condi­
tioned and tcsted for flexibility and colour' 
fastness as per the standard procedure.' 

Ucsults and discussion 
. iug of l.cath.cr. This consisted of (a) c:i.earing 

coat, (b) season coat and (c) top coal. It is already reported that the blends of the 
nBMA/EA copolymer and chlorinated rubber 

given yield good film forl11ill~ materials. Jnthe. 
present investigation, thesc (jIm formilig 
materials were asscssed liS top coal for 

(a) clearing coal,' The ~Oll1posilion 
below was,us~d for .. this co~t. 

Liquor ammonia 
Isop' ()pylak~llOl 
Water to make 

10 ec leath'br surfaee~ The aim of giving a top 

This was applied .. vith a 
side and dried. 

.... 30 (;c coaion finis',!led leather i~ to impart desired 
-_ .. )ill itrc . phys'ical p"roJ1crtics such as flcxural <:ndurancc, 

".:': ,ci.i!~ii'::'~dry, 'andwcl rub fastness etc. To mcet 
)fush on the' grain' these rcquirclDents, flexihle filtn formatioll 

material of the above blends wClre chose/l 
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and the' method- or solution blcnding was 
cmployed as it permits -r;lpid aJl~ thorough 
blending with low power rcquircmcnt ; causes 
no colour degradation or premature curing 
reactions 'and produces 11 fluid product thal 
can he applicd dircctly in most end uses.' 
Tablc I dcsj;ribes thc various types of 
copolymers cmployed in blending fur the 
formulation of top coats. 

;'.":-' 

TABLE I 

Copolymers employed in blending 

Code No Amo/mlofn-JJMA Amounl 0/ Btl 
11'1. per cellI . 11'/. per cent 

.-... -... __ ..... _ .. __ . ---_. 
A (17 33 
1I GO 40 

C 55 4~ 

D. ~O 50 
................................ _ •••••• _ .... __ ............ _ •• n •••• ".'-"._-'.- •. --.... _ ....... -

TABl.E 2 

\'I~ua' evalun.ion of .he finish 

Code Genernl Fillis[' crack i""SJ 
Adl,~si"" -(jnsi·;iiiTe(.j;~To,;rJ/~ N,). al'p~tlrallce 

fold fold 
----_._--_ •..... _---. __ . 

J'. Good Poor Docs not Do~s not 

cnlck crack 

A. -do- ~<!()- -.do- -do·· 

A, -do- Good --du-- -·do -

A • -do- -d~,·- -do- -,Il.-

B, -do- I'oor -do- -do-

ll, -du·· -do· -du- ··do-

U. -do- Good -do- -uo·· 
li • -do- -do- -do- -do-

C , -do·· Better ··do- ··do-

C 
I 

-d'o- -do- --do·· --do-

C, -do- -do- -do- -do-

C 
" . ··du- ","10 · .. do- 0.10 

·l)l -do- .. ·--do-· -do- -Jo-· 
';; .. 

D, -do-···· .. -do- ,do- ···do·-

D, -do-- -do- ··do·· ··d\)·-

D 
l 

-do- -do·- -do- -do-· 

Tables 2,3 and 4 describe the resulis 
obtained on leathers treated with the blcnds. 
The subscripts J .2,3 :lIld-4 of code lllmibers 
A.H,C,D iii the above tables indicate the 
rollowing amounts of blended matcrial. 
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by an eXJlerienced lanner 

R~sislallce 10 Tacki--Dr)' rut, -- -;i/,./ rub Gloss Cold I<'S( 
II~SS 

Good Good Good No D~i not 

ClIICk. 

-do- -do- -··do- No -do-· 
-do- -do- -do- No -do-

-do:- ··do- -do- No -Jo·· 

-do- -do- Fair 1'0 ··do-

-:.10- -do- Fair Nu -do-

-do- -do·· F:lir No -do-

-do·· -do- Fair NIl -do-

··do- -do- Fair' No -·du-· 
.... 

-do- -do-
: 

Fair Yes -du-

-du- -do- Fair No -<lo-

. du· --do· Dull Yes -dl) 

-·do·- ··do- Fair Yes -do-

·-do- -do- Fair Yes -do-

-do- -do·, Filir Yc. -do-

-do- -do- Fair Yes -do·· 
,.:.._---.:.. 

1. 40 wt. per cc:;nt of Chlorub, 49_ ... 
60 wt. p~rceJltofnBMA/EA copolymer. 

2. 40 wt. per cent ofChlorub 40; GO wI. per 
cent of nBMA/EA copolymer and 5 wt. 
pcr cent of chlorinatcd paraflill. 

32~ .. 

: 

.J ... 

. 

... 



II 
J. JJ.J w'l,: per cent of Chlofuh 40 and 

66.7 WI. per cent of nBMA I EA 
topo/yiner .. 

the finishes has been tested in tlexomcter and 
the results are given in Table 3,' This 
indicates that the code numbers C and 0 are 
able t~'-wi-thstand 90,000 flexes (more than 
'the norlllaJ flexes required for a topcoat). 
The code numbers ·of B, and A, arc a Iso able 
to withstand flexes n round 80,000. The 
formulations of AI and At showed a crack 
after 10,000 flexes, which may be attributed 
to poor elongation,' 

4. 3).3 wI. per c nt of Chloruh 40 and 
riG.7, wI. per cent of nDMA I EA 

copolymer and r wt. per ce11l of chlori­
nated paraffin. 

TA I.E 3 

1111111'~ flexomeler readl~g for the finished upper 
leather trealed wilh lacquer based on the blend! of 

Chlorub 40 and nll!l\IA + Ii: A copolymer 

C~de No. No. of !1exinJ ar Il'hic";;;;;;;--;;~~ked 
--------______ ~I _________________ _ 

I 

8, 

13,. 

c , 
l' s' 
C 

I' 

C • 
J) 

D • 
D. 

D, 

~rler 10.000 

. Jflcr 20,000 

~rler I S,OOO 

No crrCk after 80,000 

Arter I S.OOO 

1\~'cr 40,000 

A7er 25,000 

No crrk afler 80,000 

Arrer 50,000 . 

No l'rack cn'l! aflcr 90,000 

-·do--

-·do--

.. d,,--
-·dt) " 

--do -

-do-

The formulations based on D and C showed 
Some tuckiness on plating due to' highcr 

amount of EA in the copolymer feed •• The 
formulations bascd on A and B showed 110 

tackiness When pIli ted. The gloss of the 
finishes seemed to be better for the formula­
tions based on blends containing higher 
methacrylate polymer content in the Izlend 
(A and B) than that of the formulation 
containing more amount of EA (C and 0). 
The cold test was round to yield no crack 
ror all the. finishes indicating thaI Ihc~c 
syste/lls are suitable even at low temperaiurc, 
The resistance to wet nnd' dry rub was 
found 10 be good for all the finishes and the 
resU/ls obtained by colour fnstness tcSIS arc 
!livcn in Table 4. 

Table 2 indicates the visual observation of 
the finish made by an experienced tanner, 
F~om the observation, o.iO, and C,-C, show 
a b,~J.ter adhesion to the jUbstrates than that 
of the code nUlilbers AI-Ai, lind BI-B ... :: ,The 
belter adhesion or' Dao,d IC gr~ups mayipbe 
Jueto the increa'sed ·~e~ibility or films,' 
formed on the substrate. Tlie finish crackiness 
on single and double foJ(] has not occurred 
on any ()f the formulations TIle 'llexibility of 

It can be seen t.hal all the Ilinishes were 
ahle 10 wilhsland llIore Ihan 102'1 rcv(1luti(ln~ 
;dtaining grade" for bOlh \Vel and dry 
filII/ling. Oilly ill rew ('a~,cs. grade I and 
grade J were obtaincd. These rcslUlls indicate 
that the lap coat based Oil blcnds of nBMA/ 
EA copolymer with chlorinated rubber 
pro\·idc good colour fastncss to the I1nish. 

From the foregoing d iSClissiollS, i I ca n b,,' 
seen that the blends or nBMA/EA copolymcrs 
with chlorinated rubber serve as a source fi)1' 
the' rormLilatioll of hip coats on leather 
substrate, In addition, chlorill~led rubber 

. provides resistance 10 acid a/ld. alkali and 
oxidation. 
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fAB,'.E 4 

e(;IOIII" f:ufness 

====---
llry 1""/>/>;1/1: IV!"I rllbM,,!: 

lod£' NI/II/ber 01 rel'tJII/- Nlilllhu a/urol,,- c' (1IIlrll.rt NUII/b£'r 01 rerollt- NUII/h('r 01 rel'olll- elll/lra,I'1 
Nil, tiOIlS la caltse , iOll,v to ('Im.re gmt/illg litJII,V 10 CllltSe 1I0IIS 10 ('(IIt.re grading 

t'",/I/'lIJI glcltff! 4 ('tl/llms/ grade /--. alit'/' IoN co"'ras' xmtle 4 . CCII/(rfl.rt /: /'fide I tI/l('( 107.,: 
(gr.f)' utllr) (trl',I' ,I'r,,"') r(,I'/JIII/iot/.r (grey.ft'tlle) : (/:/'('.1' s"ald "CI'Oll/lioT,-j 

,---------_., .. -------------_.-----_._.--'-----._--.-----------.--------_._---- .--...... .----.-. _ ........ ~ .... -. 
AI IO~4 . 1024 ,I 1024 1024 4 
A, ION 1024 4 1024 1024 ',I 

II, IO~4 11124 '\ ~12 JIl2,. 3 
A, IOH 1(124 

~ ~. 
~ 1024 102,. '1 

U, 10.1:'" 1024 4 1024 1024 -l 

Ht 1'2~ 2~6 1 128 2S6 

H, J024 1024 .. 512 1024 

B, 1024 1024 4 ~12 1024 I .. '('1 11)24 1024 4 1024 "1024 4 

C, 1024 1024 " ~Il 1024 3 

C. 1024 1024 4 1024 1024 .( 

C, 1024 1024 4 1024 1024 4 

oD I 1024 1024 4 1024 1024 4 

V, 1024 102-1 .. 1014 1024 4 

D. 1024 1024 .. 1014 1024 4 
[) • 10H 1024 4 1024 1024 4 

--- ... - -------------------_._.----_.-_. - .. ---~- -._-"-- --
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