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This is an irvantion by BAIKUNGE ANANTHA SHENOI, Scientist,

Mrs, MALIATHY VUSHPAVANAM, Junior Technical Assistant, Mrs,VIDYAL-
AKSHEI, 5an’or laboratory Asskstant, all are Indian national and are

employed ‘o the Central Electrochemical Research Institute, Kareikudi
-6' Indil“..

The invention relates to the improvements in or relating to the

electrodepositior of bright Iron Nickel deposits.

Hitherto nickel has bean used as one of the undercoat for
decorative chromium deposits. This is open to the objection that
because of the high coat of imported nickel anodes and nickel

salts, the cost c¢f production is high,

The cbjaect of this invention 1s'to obviate these dl;advantag‘. by

using Iror-nickel alloy deposits which consists of 20-30% Iron

in the alioy. To these ends, the invention broadly consists in the
developmer t of a process for the electrodeposition of bright Iron

nickel derosjits. The bath composition is as £ollgnl 1
B ]

Nickel sulfate (NiSO, 6 uzo) 60-100 ¢@/1
Nickel dhloride(ﬂiclzﬁazo) 60-100 ¢@/1
Boric acid 30-45 ¢/1
S0dium citrate 20-40 g/l
Ferrous sulfate(FesO, 7H,0) 15-25 g/1

using a brightner composition of '

1, 4'butyne diol 1 g/1 = 2 g/
Pyridine sulfonic acid 2'q/1 - 4 g/1
Saccharin 1971 -39/
Lignin sulfonic acid .29/ - 3gN

By
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The bath works between 3-6 A/dm% with agitation and at 55-65°C. (The

same brightner works for pure nickel baths alcc),

The following are the example given to illustrate the (nventjor
EXAMPLE-1

Nickel sulfate(NiSO4 6H20) 75 a/1
Nickel ;hloride(Nicl2 6H20) 75 g/1
Boric Acid 45 g/1
Sodium citrate 30 g/1
Ferrous sulfate(FeSO4’7H20) 15 a/1
Butyne diol 1 g/1

_ Pyridine sulfonic acid 2 g/1
Saccharin 1 g/1
Lignin sulfonic acid 2 g/

PH 3

Temperature 63
Agitation air

% Fe in the deposit 25%
Current density 4.5 A/dm2

oure nickel and Iron anodes were used. The nickel to Iron anode
area should be in the ratio of 8-10:1.
The reflectivity was 98~100% when measured with reference to

vacgum coated silver miror.

EXAMPLE- 2
Nickel sulfate(Ni50, GHZO) 60 g/l
Nickel chloride(Nic12 6H20) 90 g/1
Boric Acid 30 g/1
Sodium citrate 20 g/1
Ferrous sulfate(FeSO, 7H20) 20 g/1
Butyne diocl 1g9/1
Pyridine sulfonic acid 5 g/1
Saccharin 1.5g/1
iignin sulfonate 1g/1
PH 3,2

O
T emperature 60°¢c
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agitation

% Iron in the deposit
Ni:Fe anode ratio

Raflactivity

EXAMPLE 3

air
.305

1011

95

Nickel sulfate'(uiso‘ snzo) 100 g/1

Nickel chloride(Nicl2

Boric . acid

Scdium citrate

6H,0) 60 g/1

45 g/1
30 g/1

Ferrous sulfate(Feso, 7H,0) 15 q/1

Butyne diol
Pyridine sulfonic acid
Saccharin

Lignin sulfonate

Temperature

Current dengity
agitation

Iron in the deposit
Ni : Fe anode ratio

Reflectivity

1 ¢9/1
1 g/1
1 g/1
1 g/
pH -2.8
sefc
5 A/am?
air
30%
8 11

298%

The following are among the main advantages of this invention :

Bright deposits equivalent to pure nickel deposits(when measured

with reference to vaccum coated silver mifor) 25-30% savings in the cost

of nickel s Suitability of the same brightner to pure nickel baths also.

I'ated this lath Day of January 1977.

sd/-

Agstt. Patents Officer,

Council of Scientific & Induatrisl
Resea rch.

‘.
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THE PATENTS ACT. 970

COMPLETE SPECIFICATION
{ Section—10)

“MPROVED PROCESS FOR THE ELECTRODEPOSITION OF IRON-
NICKEL ALLOY COATINGS ON METAL SUBSTRATES

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH,
Rafi Marg, New Delhi 1, India, an Indian registered body
incorporated under the Registration of Societes Act

(Act XXI of 1860 )

e following specification particularly describes and ascertains the nature of this invention
and the manner in which it is to be performed :—
Thi: 4s an invention by Balkunge Anantha Shenoi, Scientist :
Mrs. Malathy Pushpavanam, Junior Technical Assistant and Mrs
. Vidya lakehmi, Senior Laboratory Assictant, all are Indian
nationals and are employed in the Centrgl Electrochemical
Resecarch Institute, Maraikudi - 623 006, India.
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The invention relates to an improved process for the slectro-

depoeition of bright fron nickel slloy coatings on metal substrates.
Hithe:to nickel has been used ag one of the undarcoat for decorative
chromjum daposits. Thig is open to ths objection that because of tha high

cost of imported nickel anodes and nickel salts, the coet of production is
high,

The process involves the steps of mechanicael polishing of the metal
substrates, degreasing, alkaline clsaning, pickling and plating in an iron-
nickel allay bath, In the known proceases it has been possibla to obtain
only bright nickel costings and iron-nickel depositions have been cerried
out only as a thin film and it ﬁas not been poasible to obtein coatings of

desired thickness oy electrodeposition,

The cbject of this invention is to obviats these disadvantages by
veing ironenickel alloy deposits which consists of 20-30% iron in the alloy
and to ohtain coating of upto 30 microns thickness.

The main finding of the invention is thes devalopment of a process by
modifying the bath composition anode ares and new additives useful as
brightenacs so as to obtain coatings with a bright finish eo ss tc substitute
ths pure nickel decorative finish, The devolopment of improved process
of this Lhvention will save nearly 30% of the cost of production.

The present invention accordingly consists ofL‘:; improved process for
the slectcodeposition of iron nickel alloy coatings on metal eubstratss
{.mmnoctrolytic bath consisting of nickel sulphate, nickel
chloride, ferrous sulphate, sodium citrate, boric acid and additives uko
butynediol, pyridine sulphuric ecid, sacceharine and sodium salt of lignin

sulphonic acid as brightensrs using iron nickel dual anodes.

- 6~



g 8110 o
According to another faature of the inventiod Lhe

§bath
used consista »f 60=100 g/1 of nickel sulphate, 6&-H0 ¢/ of wickel
c¢hloride, 30 - 45 g/1 of boric acid, 10~25 g/l of ferrous aulphate, 30~

5 g/l of sodium citrete and 0.8 ~ 2 g/l of bqé}md@, 1-5 g/1 of pyricine
sulphonic acid, 1=5 g/1 of saccharin and 0.1 - 2 9/1 of sodium selt of lignin
aslphenic acid as brighteners. )'u'm'(ﬂ/‘-:

sccording to a further Peaturs of the invention the/iron dual anodes
used have a ratic of 8-10 8 1 and the electrodeposition is carried out at
a temperature of 55=65°C, pH of 2,8 = 3,2 and a current dengity ef 30 -~ 70
VGZ with air agitation,

Mecording to another further festurs of the invention ths mental
substrate used are steal, copper or brass and the electrolytic bath
sontsing 75 g/l of nickel sulphate, 75 g¢/1 of nickol.chlorid'. 15 ¢/1
ferrous sulphate,30 g/1 sodium citrate, 30 g/l of boric acid and 1y1
of butynediul, 1 ¢/l of pyridine sulphonic scid, 4 @/1 of saccharin
and 1 g/1 of sodium salt of lignin sulphuric acid added as brightensrs.

According to a further preferrsd feature of the invention the
alectrolytic bath contasins 100 g/1 of nickel sulphate, 60 @/1 of nickel
chloride, 20 g/l of Ferrous sulphats, 45 g/l of sodium citrate, 45 g/l
af boric acid and 1 g/l of butynsdiol, 2 ¢/1 of pyridine sulphonic acid,
3 g/1 of saccharine end 1 g/l of sodium salt of lignin sulphonic acid
added as brigh.tonora.

further more the iron nickel dual anods used has s ratio of 138

The invention is further illustrated with tha following exampless

Example
Nickel sulphate (NiSD, 6H,0) s 79/l
Nickel chloride (N1612 suzo) s 7% g/1
Boric acid ] 45 g/1
sodium citrats s 30 o/1
Ferrous sulphate (FesO, 7 "2") ) 15 o/1
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Bty ne “ ¢ to/)

¥y riuine Wiphosllli dcid s 2wl
Seecharin ] 4 o/}
Uognin sulphenic eiy . 2 w1
Tempe ratuce ] 63¢C

pN ] S
Apita-don ] Alr
Petoentage of iren {n the depoelt (] . § 4
Osrront denaity A8 Vel
Ricke! and iron enode ratie s 10 s ¢
Reflectivity (] n - 100%

the reflsctivity wee mussured with referenss te vacowa eccebed sllve:

sirror.

Exemple 2
Micke' sulphete (NisO, 6“20) ] 60 o/1
icke | chlorice (NiCl, suzo) s %0 ¢y
Poric scid ] 0 ¢/}
Sedium citrate ) 20 ¢/t
ferraus sulphate (Foso‘ nzo) . 20 ¢/1
Butyna diol ] 1v/1
Pyrid: ne sulphonic scid ] 5 ¢/1
Saocharin s 2 /1
Lgnirn swiphonic scid{Sodius seslt) ' 2 W1
pN s 3.2
Tempe:ature s s0°C
Current deneity ] 3 Vaz
Agitation t Alr
Percertage of {ron in the depoeit ] 0%
Micke) 3 iron ratio ] 918
Ref lac tivity ¢ 98g
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Bxample 2
Fio¥el duiphave (4180, 6H,0) ; 100 g/2
Wickel ohloride (11012“62'20) 3 @ 60 g/1
Saric acid 3 45 g/l
Sodiwe cltrate . 30 &/1
Parrows Sulphate (Fe80, 7H,0) ' 15 /2
Batyne diol 3 1 ¢/1
Pyridine sulphonic acid s 1 g/1
lignin sulphonste (sodium salt) s ' &/1
P s 2,8
Tempera ture s 68% -
Current density s 5 A/dnz
Agisation 3 Air
Pexrcentage of iron in the deposait s 30%
Hickel 3 iron ratio $ 81
sflectivity 3 98%

B CLAIML

1) 9" @&n improved process for the electrodeposition of
iron-nickel alloy coatings on meial nub-tntu%l
u‘i‘% electrolytic bath consisting of nickel sulphate,
nickel chloride, ferrous sulphate, sodium citrete, boric so0id
and additives like butyne-diol, pyridine, & sulphonio acid,
sacoharine and sodium salt of lignin sulphonioc acid as

brighteners using iron nickel dual anodes,

2) Prooess as claimed in olaim 1 wherein the sleotrolytio
blth.oonttinn 60 = 100 g/l of nickel sulphate, 60 - 100 &'l
of nickel ahloride, 30-45 g/1 of boric scid, 10 - 25 g/ o2
gerrous sulphate, 30 = 45 /1 of sodium oitrate and 0.8 -

2 @/1 of butyne-diol, 1-5 &/1 of pyridine sulphonic soid,
1«5 g/1 of sscoharin and 0.1 = 2 g/1 of sodium salt of

lighin sulphonic acid ss brighteners.
A



3) Process as clsimed in claims 1 and 2 wherein tm{i ron duel encdes

ussd haw a ratio af 8-10 s 1 an& the electrodepesition is carried out
at » iqpiaaturn of $5«=650C, pH of 2,8 - 3,2 and s currsnt deneity of
30 - 70 A/dn° with sir sgitation.

4) Process ae cleimed in claimfl to 3 wherein the matal substratss
used o8 ars steel, copper or breees and the electrolytic bath containg
75 g/1 of nickel sulphate, 75 g/1 of nickel chloride, 15 9/1 of ferrous
sulphats, 31 g/1 of sodium citrats, 30 g/1 of boric acid end 1g/1 of
butyns diol, 1 g/ of pyridine sulphonic acid, § g/1 of saccharine and

1 9/1 of sorius salt of lignin sulphonic scid sdded &s brighteners,

S) Process as claimed in any of the preceding ol&u wherein the
slectrolyti: bath contains 100 g/1 of nickel sulphate, 60 g/1 of nickel
chloride, 2) g/1 of ferrous sulphsts, 46 g/1 of sodium citrste, 45 g/1
of boric =.d and 1 o/l of butyne.diol, 2 g/1 of pyridine sulphonie ecid

3 o/1 of ssccharine and 1 g/1 of sodium ealt of lignin aulphonic acid
added as brighteners,

6) Procsss as claimed in claims 1 snd 3 wherein the iron nickel dual
anods used has a ratio of 118

7) Improved procsss for the slectrodeposition of iron nickel alloy
coatings on matal substrats substantially ss herein described and
illusteated.

Deted this /[8AK 202 9 Harch, 1978

lﬂ.pd LL\-’:—_’:’;‘:""/‘;—/’
Scientist(Patents)
Council of Scientific & Industrial Ressarch
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