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PROVISIONAL SPECIFICATION.

PREPARATION OF ADHERENT RUBBER ELECTRODEPNSITS OVER ALUMINIUM FROM
NATURAL RUBBTR LATEX

COUNCIL, OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rari MarG, New Dzimi-1, Inpran, AN INDIAN
REGISTERED BODY INCORPORATED UNDER THE REIGSTRATION oF Socuemiss Act (Acr XXI or 1860,

The following specification describes the nature of this invention,

This is an invention by Dr. Sankaran Guruswamy, Scientist, Centra) Blectrochemical Research Institute, Karaikudi-3 (Tamil
Madu) and Shn Verkateraman Yegnaraman, Senior Laboratory Assistant, Central Electrochemical Research Institute,

Karakudi-3 (Tamil Nadu), both Indian Citzens.

This invention relates to the preparation of adheremt
rubber electrodeposits over aluminium fromy natural rubber
latex.

The method of electrodepositing rubber from nat urs)
rubher latex on metal and/or eleciricaliy conducting surfaces
is known for some time and has been used for the manuface
ture of articles based on deposizs that can be peeted off. The
use of the method, howsver, to obtain an adherent deposit
over metals has baen handicapp2d by the non-adherent nature
of the metal-electrodeposited rubber boad.

The object of the invention {s to obtain an adherent
deposit of rubber on aluminium by passing an electric currens
under specified voltages, through commercially available
rubber latex modified by adding ammonia and other additives
and by a suitable heat treatment of the aluminwum electro-
coated with rubber,

To these ends, the invention broadly consists in i) passing
a . C. electric current between an aluminium anode dipped
in the rubber latex bath, kept in a porous pot and a stainiess
stee] metal container cathode containing water : the porous
pot is kept inside the metal container. Additives like ammo-
nis, mercaptobenzothiazole, titanium dioxide, cobalt naph-
thenatz and sulphur are added to the bath as per specific
reguirements and ii) heating the elactrodeposited aluminiom
&t 180~ to 2000 for about two hours,

The following typical examples ars given to fllustrate the
fnvention :

Examere 1

A reddish brown smooth glossy adherent coating (sfze 2
ems. x 4 ¢ms) of electrodeposited rubber on  aluminium
plate is made by passing direct current at 150 volts for a
period of thres minutes, through an aquecus bath containing
6 parts of rubber, 0.2 to 0.5 parts of mercaptobenzothiazole,
0.2 to 0.3 paris of cobalt naphthenate and 1.0 part of finely
divided sulphur suitably dispersed and sufficient amount of
concentrated ammonia to adjust the pH to 11.8to 1L35 and
by heating the electroleposit at 200°C in a vertical position
for abowt two hours.

Price : TWO RUPEES

ExampLe II

A dull brown adherent smooth coating (size 2 ¢ms. x 4
cms.) of electrodeposited rubber on aluminium plate is
obtained by adding 1 part of finely divided titanium dioxide
to the bath described in Example I, the current coaditions
and heat treatment are the same as in Example 1.

Exampie TI1

A light brown smooth adherent coating (size 2 cms. x
4 ¢ms.) of electrodeposited rubber on aluminiem plate is
obtained by passiang a direct current at 150 volts for a period
of three minutes through an aqueous bath containing 6 paris
of rubber, 0.4 parts of mercaptobenzothiazole, 0.25 parts of
cobalt naphthenate 1.5 parts of titanium dioxide and suffi.
cient amount of concentrated ammonia to adjust the pH to
11to 11.5 and heating the deposit at 180°C for about 100
rainutes,

The following are the maaiu advantages of the Invention :

L. It has the advantage of producing organic coating on
sluminivm with the minimum damage to the undeclying
meial,

2. 1tis capable of being adopted to the needs of contie
nuous coating of aluminium articlés tn industry and com-
mesce,

R. BHASKAR PAI

Parents Officer.

Council of Scientific and Iodustrial Research.

Dated shis 28th day of Augurt 1971,
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COMPLETE SPECIFICATION.

PREPARATION OF ADHERENT RUBBER ELRCTRODEPOSITS OVER ALUMINIUM FROM
NATURAL RUBBER LATEX

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rart Marg, New Dernr-f, INDIA, AN INDIAN REGISTERED
BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES AcT (AcT XXI oF 1860).

The following specification particularly describes and ascertains the nature of this invention and the ma.iner
in which it is o be performed.

This {s an Invention by Dr. Sznkaran Guruswamy, Scientist, and Venkataraman Yegnaraman, Senior Laboratory Assistant,
both of the Central Blectrochemical Research Institute, Karaikudi-3 (Tamil Nadu}, both Indian Citizens.

This invention relates to the preparation of adhsremt
rubber electrodeposits over aluminium from natural rubber
latex,

Natural rubbar fatex (collscted from the rubber tree)
suitably diluted gives electrodeposits over metals when direcs
ourrent is passed through it. The electrodeposits, however,
aro peclable, in other words, not adherent, The object of
this invention is to prepare adherent rtubber clectro coatings
over aluminium from natutal rubber latex with the help of
direct current.

We have found that this can be done by incorporating
suitable additives In natyral rubber latex, and by taking the
otectro deposited rubber for specified time and tempera-
ture so to obtain rubber coatings of industrial value.

According to the present invention, there is provided a
process for the preparation of adherent rubber latex, by
ditect current characterised in that mechanically polished
aluminiom articles, are kept as anodes ina porous pot con-
taining commercially available centrifuged rubber latex in
the concentration of 6 to 199 with additives fand the porous
pot i3 kept in & stainless steel container containing water,
wherein direct current in the voltage range 120 to 150 volis js
passed between the aluminium article as the anode and the
stainless steel container as the cathode to obtain an elsctro-
coating of rubber on the anode, and wherein the electrn.
deposited rubber is baked at temperatures in the range of
150 to 200°2 for 1 to 3 hours to develep adhesion., Other
properties which are of value in organic coatings of indus-
trial importance are also developed as will be evident from
the following description.

Additives like metcaptobenzothiazote (0.2 to 0°59],
cobalt napthanate (0.2 to 0-39%) and sulphor (1 to 29,) =are
added to the commercially available centrifuged rubber latex
diluted with water to a concentration of 6 to 109 and
maintaloed at a pH of 11 to 11.5 by the addition of ammo-
nia, and whertin the electrodeposit Is heated at 2000°C for

about two hours to obtain a reddish brown, smooth giossy
adherent coating.

Titanium dioxide is added to the commercially available
centrifuged rubber latex diluted with water to a concentra-
tion of 6 to 10%, and containing additives like mercapto-
benzothiazole (0.3 to 0-4%), cobalt napthenate (0.2 to 0.3%),
and wherein the clectrodeposited rubber is heated at 180 C
for about 100 minutes to obtain brownflight brown adhe-
rent slectrocoating of rubber over aluminium,

Thus, the steps of the process are: {a} preparing the
depositing bath, (b) mechanically polishing the aluminium
article, (¢} keeping the article as the anode in a porous pnt
containing the depositing bath, (d) keeping the porous pot
in & stainjess steel coniainer containing water, (e) passing DC
at preferred voltages through the aluminium article kept as
the anode, and the metal container as the cathede for a
period of 2 1o 3 minuies, (f) washing the electrocouied samplo

with water, (g} baking the rubber electrocoated samples in an
air oven for a specified time (1 to 3 hours) at temperatuts
200 to 150°C. TIn our invenrion the bath is prepared as
follows : commercially available centrifuzed rubber latex
(609} is dituted 6 to 10 times and additives like mercapto-
benzothiozole (0.2 te 0.5%) titanium dinivds (2 to 1595
cobalt naphthanate {0.2 to 0.3%) and sulpur (1 to 2%) ars
added to the bath as par spacide requitemsts. The pH of
the bath is maintained in the range 10.5 to (2 by the a Idition
of ammonia. We have found that reddish brown, stooth,
glossy deposits can be obtained by adding additives like
sulphur (1 to 294), cobalt nasthanate {0 2 1o 0.3%) mercapro
benzothiozole (0.2 to 0.5%) and baking the deposit at
200 C for about two hours. Dl brown/light brown
deposits ¢can be prepared by adding titapium dioxide in

nitable concentrations (8 to 159 preferred range 10 1o 12%)
to the rubber latex bath.

Typical cases of electrocoatings are illustrated in examplas
I to I below.

Examprs 1

A reddish brown smoonth *glascy adharent coating [size 2
emz. x 4 cms) of electrodenosited rahbher on aluminium plate
is made by passing direct current at 150 volis for a period of
three minutes through an  agusous bath containing 6 parts of
rabbar, 0.2 to 0.5 parts of mercastohznzothinzole, 0.2 to 0.3
parts of cobalt naphthenate and 1.0 part of finely dividzd
sulphiur suitably dispersed and sufficient amount of concens
trated ammonia to adjust the pH to 1.0 to 115 and by

heating the electrodeposti at 200°C I a vertical position for
about two hours,

Examprre 11

A dull brown adherent smooth coating {size 2 cms x 4 crs)
of electrodeposited rubber on aluminium plate is obtained
by adding | part of finely divided titanium dioxide to the
bath described in Example I The currsnt conditions and
heat treatment are the same as in Example L

ExamprLe III

A light brown smooth adherent coating {sizz 2 cms x
4 cms) of electiodeposited rubber on aluminium plate iy
obtained by passing a direct current at 150 Volts for a period
of 1three rainutes throngh an agqaenus bath containing 6 parts
of tubber, 0.4 parts of mercaptobenzothiozole, 0-23 parts of
cobalt panhthenate, 15 parts of titantam dicxide and suffi-
cient amount of concentrated ammania to adjust the pH to 1t
to 11.%5 and heating the deposit at 180°C for about 00
mit:utes.

The following ars the main advantages of the invention :

3. 1t hashe edvinizge of producing ofganic comt
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ing on aluminium with the minimum damage to the
vnderlying metal ;

2. Itiscapable of being adopted to the needs of
continuous coasing of aluminium articles in indusiry and
coOmmerce,

We claim! ;

1. A process for the praparation of adherent rubber elec-
srodeposites over aluminium from ratural rubber latex, by di-
rect current characierised in that mecahnically polished aluini-
niunt articles are kept as anodes in a porous pot containing
commercially available cenrifuged rubber latex in the concen-
sration of 6 to 109, with additives and the porous pot is kept
in a stainless steel container containing water, whercin direcs
current in the voltags range 120 to 150 volts is passed between
the aluminium article as the anode tnd the atainless steel con-
tainer as the cathode to obtain an electrocoating of rubber on
she anode, and wherein the electrodeposited rubber is baked
at temperatures in the range of 150 to 2.0°C for | to 3 hours
to develop adhesion,

Piibled by South Lagravers, Lad -3h

2. A process as claimed in Claim 1 wherein additives like
mercaptobenzathiazole (0.2 to 0 5%,), cobalt napthanate (0.2
to 0.3%) and sulphar (1 to 29) are added to the commercial-
ly available centrifuged rubber latex diluted with water to a
concentration of & to 10% and maintained atapH of 11 to
11.5 by the addition of ammonia, and wherein the electrode-
posit is heated at 200°C for about two hoursto obtain a
reddish brown, smooth glossy adherent coating.

3. A process asclaimed in Claim 1 wherein titaninm dio-
xide f¢ added to thé commercially available centrifuged
rubber latex diluted with water to a concentration of 6 to 10%,
and containing additives like mercaptobenzothizale (0.3 to
0.49,), cobalt napthanate (02 to 0.39)); and wherein the
¢lectrodeposited rubber is heated at 180°C for about 100
minutes to obtain brown/light brown adherent ¢lectrocoating
of tubber over aluminium,

R. BHASKAR PAIL
Patonts Officer,

Council of Scientific & Industrial Research,
Dated thir 12th day of June 1572,



