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ATION.
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IMPROVEMENTS IN OR RELATING TO BRIGHT NICKEL PLATING.
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The following specification describes the nature of this mvention.

This is an invention by RAMACHANDRAN SUBRA-
MANIAN and BALKUNIE ANANTHA SHENOI, both
of the Central Electro-Chemical Research Institute,
Karaikudi-3, Madras, India both Indian citizens.

This invention relates to improvements in or relating
to Bright Nickel Plating from Watt's type Nickel electro-
plating baths.

Hitherto it has been proposed to use imported pro-
prietory brightener’s at heavy cost.

This is open to the objection that the know-how has
to be got at heavy cost and much foreign exchange has
to be gpent in utilising these imported bright nickel
baths.

The cobject of this invention is to obviate these dis-
advantages by using commonly available organic chemi-
cale in India as hrighteners.

To these ends, the invention broadly consists in using
a Nickel plating bath containing Nickel Sulphate, Nickel
Chloride and Boric acid with brighteners from the group
of some drugs or their derivatives and coumarin or iis
derivatives. In the conventionszl Nickel bath of Watt's
type the brighteners are used in conceniration ranging
from .0001 M to .G015 M.

The foliowing iypical examples are given fo illus-
trate the invention: -

Exampre 1.

" The electroplating is carried out in the usual way on
a steel basis metal. After giving an undercoat of copper,
nickel frem this plating bath is deposited and after rins-
ing chromium, from a conventional bath is flashed for
2 to 5 minutes,

NisO 6H,C . . « 300 g/}

NiCL6H,O . . . 52 g/1
H,BQ, . . R 40 g/1

pH - . . . . 386

Temp. . . . . 40°C—55°C
Thiazole derivative . D006NM
Coumarin . . + JQ0005M

Cathode ecurrent
Thiazole derivative 1 . .0006M

EXAMPLE Z,

Same as above
Ni180,6H,0i . . 240 g/1
MICLE6H0 . . . 45 g/1
Boric acid . . s 40 g/1
pH . . . . 4515
Temperature . . « 35°C—5H5°C
Thiazole derivative 1 . 0004 M
Coumarin . . . L0003 M
Cathode current .

density . . . 20—60 asf

The following are among the main advantages of the
invention:
(1) The brighteners are freely available in India for
other purposes.
{2) The adhesion of Nickel to steel is very good.
{3} The tensile siress is comparable to simple Watts
Nickel without stress reducing agents.
{4) Saves a lot of foreign exchange.
R. BHASKAR FAl,
Patents Officer.
Council of Scientific & Industrial Resgearch.

Dated this 24th day of August 1964,

COMPLETE SPECIFICATION.
IMPROVEMENTS IN OR RELATING TO BRIGHT NICKEL FLATING.

COUNCIL: OF SCIENTIFIC AND INDUSTRIAL RESEARCH. Rarr Marg, New Drerkr-1, INDIa, AN INpIaN RE-
GISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES AcT {AcT XXI oF 1360).

The following specification particularly describes and ascertains the nature of this invention ana
the manner in which it i to be performed.

This is an invention by RAMACHANDRA SUBRA-
MANIAN and BALKUNJE ANANTHA SHENCQI, both of
the Central Electro-chemical Research Insgitute, Karai-
kudi-3, Madras, India, both Indian citizens,

This invention relates to improvements in or relating
to Bright Nickel Plating from Watt's type nickel electro-
plating baths,

Even though a number of organic compounds have
been used in small guantities as addition agents to get
minor bright nickel deposits from a nickel plating baths,
the most of them are beset with following difficulties.
The nickel deposit which may be bright is in a highly
gtressed condition developing cracks which result in poor
adhesion and poor resistance to corrosion. The ecom-
pounds may deteriorate in use resulting either decrease
in brightness or sometimes the deteriorated products
may themselves become detrimental to the deposition
of metal leading te pecr adhesion, missing of deposils in
certain regions, peeling, flaking, ete. The bright nickei
deposits obtained from nickel plating baths containing
some clase of brighteners do not take up the subse-
quent chromium plaiing for decorative purposes—either
ihere is no deposition of chromium or deposition of

chromium is in patches. For goed functioning of th:
bath continuous filtration through a bed of activated
charceal is adopted. Thiz treatment removes the or-
ganic coniaminants particularly grease, il or resins that
might have found their way into the bath either from
air or tank linings or from decomposition products of
the addition agents. Mostly the brighteners are aleo
adsorbed by the activated charceal resulting in complete
depletion of the brightener from the bath necessitating
continuous addition of the bhrightener to the bath. This
makes maintenance and conirol of the bath difficuit
For many of the brighteners recommended, cither there
are no analytical methods or the methods are teuicus
and time consuming for the estimation and control of
the brighteners used. These difficulties have been ovir-
come by proper choice of formulation with a combing-
tion of organic substances to be used in nickel baths to
enhance the brighiness, to reduce the stress, to increase
the adhesion, to reduce pitting and other incumbent dis-
advantages in technically advanced countrieg like UK.,
17.8.4., US.8.R. and Europe. Hence hitherto if has been
proposed to use imported proprietory brighteners at a
heavy cost, mainly because there is no indigencus
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process avallable for exploltation by the Indian indus-
trialis.s.

Ta s 15 open to the objection that the know-how of
these .oreign proprietory processes has io be got at a
heavy cost and much foreign exchange has to be spent
in utilization of these imported bright nickel baths,

The object of this invention is mainly {o obviate the
last disadvantage by formulating 4 combination of
organic substances that gare freely avalable 1n thig
count y for use as brighteners in the nickel plating hath
confrining nickel salts and boric acid.

Th: second object of this invention is to formulate
the cownbinatign of such indigenously available organic
subst.ince to obtain bright nickel deposits by electrade-
positica fraom Watt's type of nickel bath which are in
no way inferiar though not superior to the nickel de-
posits obtained by wuse of the foreign pioprietory
processes,

Arother object of the lnvention is io make the pro-
cess s1nple in the maintenance and control of the or-
ganic brightener made easily by analy :cal methods that
can be adopted in any plating shop.

To these ends, the invention broad!y con ists in using
a miclkel plating bath containing nickel sulphate, nmickel
chior'de and boric acid with brightencrs {rom the groip
of siipha drugs or their derivatives gnd coumarn or
itg derivatives,

Thus, nicke] plating is dona an metal- like mild stee’,
gopper or brass using a nickel plating hath of Walte
type. the ingredients of which may Le¢ varied a, 1ok
fows .

Ni¢’ el sulphate . & 240400 gms per litre
Nickel chietide . . 46— 60 " "
Boric acid . . . 30— G0 " "
Sulpha drugs or thelr de-

Hvatives . . . O00FM-— 0010
Coumarnin or its deriva-

tivea . s . H009M—.001 M

The organic drug or its derivative acls as the pov
mary brightener which is readily made scluble in the
plating bath apd can be used fairly over a wide con-
rentration range without loss in the brightness of the
depoat,

The coumarin ar it derivatives belongs to the second
clags of brighteners y$ed in conjunctivn with the pri-
mary brighieners in such concentration limits t{o obtain
acceptable deposits of nickel without peeling or flalung.

A special feature of the above class of brighteners
is that they are easily estimated by conventional colori.
metric methods using abridged type qf coloruneters even
in an ardinary plating shop and thus conirgl of bright-
ener concentration is made easy. An added advan-
age of the said class of brighteners is that only
negligible amount of brightener is lost during filtration
through ag¢t.vated charcoal and hence the bath can be
continuousiy filterea through a bed of activated carbon
for remeval of organle impurities. 8ince deposition of
chromium for aecorative purpcses on the bright nickel
depasited fram the bath containing the said organig com-
pounds properly formulated is adherent and coherent
leaving no areas unplated, the use of the said bright
mickel bath for decorative copper-mickelchromiom
finishes on ewamon basis metals like zinc or aluminium
nase die castings following the conventipnal methcds of
plating involyving no special eguipments is pessible.

The following iz the detailed description of the pre-
paration of the brightners. An agueous or an alcoholie
soiution of the sulpha drugs or their derivalives is pre-
pared by dissalving a known quantity of the organic
substance or its alkali salt. {Selution I).

An ale holie solutlen of coymatin or its derivative is
prepared to cantain a known amount of the substances
in a specified volume of the solvent (Sqlutipn II).

Nickel plating bath is prepared and purified by con-
ventional metheds by dissolving nickel sulfate, nickel
chloride ar<i horic acd in water. To this purified solu-
fiofi. a knuwn calculated voluma of Solution I is added
with continuous agitati of the bath, fellowed by a
known specifrad wotume of Solution I and the bath iy
a.=wed tc mix well and is now ready for use.

MG1P(-—§5—33 Pagant/00—28.12.67—100,

The proportion of the ingredtents may he varied
within the foliowing ranges is an aqueous solution:

Nickel sulphate crystals . »  240—400 g/}
Nickel chloride crystals . « 40— bu g/1
Boric acid . . . . . 30— 60 g/1
Sulpba drug derivative . . JO02ZM—001M
pH ot the bath . . . 3ted

The ioilowing examples are given to illustrate tha ig-
vention ;

ExameLr |,

The electroplating is carried out in the usual way on
2 steel basis metal. After giving an yndercoat of copper,
nreke! from this plating bath is deposited and after rins-
g, chrammum from a conventional bath is flashed for
3 to  minutes, .

NiSQEHQ ., . . 300 g/

NaCLGHG . . . . 52 g/1

H,B0, v . . . 40 g/1

o3y SN ' . . . . 3.6

Temp. . . . . . 40°C—85'C

Salpha drug derivative 1 |, .0006M

£owmarin . . . y LOROSM

Boric acid . 30— 60
ExampLE 2

Same as above

NiSQ6HO0 . . 240 g/l

N:CI6H,0 . . ., 45 g/1
Boric acid . . . . 40 g/1
pH . . . . 45 to 5

Temperature . . 35°C—35°C
Suipha drug derivative 1 , 0004 M
Coumarin =~ . . . . 0002 M
(-aihode cyirrent density « 2060 ast

The solutiong can be operated with air agilation aisq,

1he following are among the main advantages of taa
myven 10n;:

(1) The brightners are freely available in India for
other purposes.

(2} The adhesion of nickel to steel 13 very good.

{3) The tensile stresg is comparable to simple Waits
nickel without stress reducing agents.

(4} Saves a lot of foreign gxchgrfge.

We claim:

1. A process for bright nickel plating which consists
in using a nickel plating bath containing nicket sulphate,
nickel chioride and boric acid with brighteners from the
group of sulpha drugs or their derivatives and cournarin
or its derivatives

2. A progess as claimed in Claim 1 wherein nickel
plating is done on metals like mild steel, copper or brass
using a nickel plating bath of Watts type, the ingredients
et which may be varied as follows:

Nickel sulphate 240—400 grs per liire

Nickel ghlorfde . . 46— &0 #ooon "
Boric acid 30— 80, " "
Bulphg drugs or their

derivatives . 0002M—.001M
Coumarin of itg deriva.

tives . . 0002M—.001 M

3

3. Bright nicke! plated articles whenever plated by
a process substantiailv as hereinbefore deseribed.

R. BHASKAR PAJ,
Scientist,
Council of Scientific & Mémeinial Research,

Dated this 19th day of May Ives,



