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This invectien relates te improvements in ere relating te
stripping ef defective electredepesite ef pickel frem cepper er
bress articles te snable repercessing eof the same,.

Hitherte it has been prepesed that pickel elactredeposite
may be chemically stripped with selutiens centaining (1) ammonium
thiecysnate and a phenel er (ii} a pslyphesphote, an ergesnic
pitre cempound and a Trisulphate, er slectrechemically stripped
with dilute sulphuric ecid selutiens centaining erganic nitre.
Séppeunds .

This is epen to the ebjectiem that stripping ef pickel is
gewerally very slew and nenunifers er incemplete em different
portisms ef the werk piece being treated and there is the possi.
bility ef the same being attacked censidersbly, as the selutiens
uentain pyrephesphate er acid.

The ebject of this inventien is te sbviate these disadvantages
ly nnﬁg an electrelyte fer ressensbly fast remevel ef nickel
by smedic trestment with wminimal atteck en cepper er bress substrate
89 that the same can be used, after merely buffing, fer electre-
plating ef nickel again,



Te thees ends the inventien breadly cemsists in
asdically treating the defectively mickel plated cepper
or brass articler in a seluiien ef loZ N hyirechleric acid
vith & small quentity (0.1z/1) ef en erganic ecempsund
Baving nitregen and sulphur centaining greups, fer example,
thiesemicarbeazide, The latter censiituent serves te
minizise attack on the substrete metal, Coepper er nicksl
plated cepper is used as cathede in ercer te aveid
intreductien ef metsl jens ether tban nickel inte the

selutien in significart emeunts,

The cempletien ef stripping is indicated by the accem-
perying reductien in the electrelytic current due te fermse
tien of an easily remevable white film en the cepper er
brass substrate,

The fellewing typical exsmples are givem te illustrate
the {nventien i
Exarple I
& nickel plated cepper spscizen is degreased and
treated anedically in a selutien of cempesitien and under
eenditions as follews 3
Hydrechleric acid apprex IN
Thiesemicarbezide 0.1 21

Tempeorsture 25%
Cathedee GCepner eor nickel plated
cepper,.

2
Anodic current density 6.2A/dm
Durstien fer rameving
nickel depssit {abeut
154 thick) frem cepper
substrste 20 minvtes,

The surface ef the cepper substrate iz left smeeth and

is eesily buffed te a high lustre.



Eosple 2

A nickel plated bress specimen is degreased and treated
amedically im a selutien of cempesitien and under cenditisng
. \

a8 fellewvs :
Hydiechleric ecid spprex 2%
Thies emicarbezide 0.1 g1
Tempere ture 26%
Cathedes Cepper or nickel plated

oepper
Anedic ourrent density 6.2A/¢h2 '
Duratien for remeving nickel depssit (abeut 154 tadok)
_gru brass substrete 3 20 mimutes
The surface eof the specimen is left as smeeth as Defere
nickel plating and is eesily buffed te a high lustre,

The fellewing are ameng the main sdventages ef the

inventien 3 '

1. The stripping bath is cemparatively cheap, as its
main cemstituent is hydrechleris acid.

2. The stripping ef nickel depesits frem cepper and
'm. can bo nccc-pliahod at a reasonably rap:ld rate,

3, The cepper er brass substrate is left almest unsttscked

with the result that enly buffing is required fer achieving
a bright surface prier te reprecessing. There is therefere
such saving in time sand labeur.

4o The inventien will be useful fer quick reprecessing of
defectively nickel plated cepper er brass articles.
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Tho following specification particnlarly desoribes and

asocertaine the naturs of this invention and the manner in whioh

it is to be performed:~



The imverion relatas to a process for stripping of
nlcikel deposits from rejects in the production of nickel
plates with thos least attack on copper or brass substratss
80 that They may be reprocessed immediately. '

The hitherto known processes make use of solutions
besed on suipburic acld for electrelytlis stripping or of
Immareinn st»inning sclgtions based o sodiam thiosuiphate.

The drawback of thess processes is their inability to remove
nicltel uniformly or without substantlal attack on the substrate.
The object of this invention 1s to obviate these dis~

advantages by making avallable s process which can remove
defective nickel deposits on copper or brass substrates in
a short time but with almost no attack on the substrate so
that immedizte reprocessing ls possible.

We have found that thks use of & dilute hydruchloric
acld sclution contalping an organle compound wlth sulphur or
anino group Jiks thicsemi carhamide or c-phenylene dlemine
inhibits, on completion of stripping of nickel deposite from
L X AR G D PREY
the copper or brass subsiratss further dissclution., Consew
quently the articles require only to be buffed before reproe
cessing. Wit ths hitherto known processes theore 1ls the
poesibility of considerable attack on the sabstrate, thus
necessitating a longer polishing ssquence. Bacause the maln
constituent of the solution is only hydrochloric acid, its
cost 15 also low in comparison witk that of solutions hitherto
being used. |

According to present iavention there 1s provided a process
for electrolytic anodic stripping of defective nickel deposits -
from copper on brass kutisubstraychomprises using as electrolyte
dailute hydrochloric acid contalning an aliphatic or aromatic
organic compound having sulphur or amino group like thiosenie
carbazide‘or o-pheuylensc d;i?inc. The function of hydrochlorie



acid 19 te make pessible rapid snedic disselutien ef nickel,
spart frem centributing te selutien-cenductivity, The sulphur
or smine greup centaining erganic cempeund helps in minimising
sttack en the substrete which results in ease of pelishing t!l‘n
sume for plating again,

The precess makes pessible rexsval ef nickel at a very
Tipid rate, because high anedic current demsities can be
eepleyed, Tewerds the end ef disselutiem ef nickel, the
ocurrent pessing threugh the selutienm reaches & minimum value,
inddcating cerpletien of stripping sf nickel.

The precess ef remeving nickel depesit frem cepper er
bruss substrete invelves anedic treatment ef the work piece in
8 pelutien centaining 18-73 g/1 hydrechleric acid and 0,05 -
04:5 g/1 of an aliphatic er arematic sulpbur or nitregen cen~
taining cempeund like thiesemicerbazide or e-phenylene diamine
at 25-30°C and at a current density within the range ef 620-
3100 &/nz. The current pessing threugh the selutien reaches
a minizgum vhen the diseelutiem eof nickel is cemplete, Nickel
pleied steel eor cepper is used as the cathede,

As electrelysis eccurs, the nickel depesit disselves, at
& rute depending upen the ane-dic current density. With the
expusure of cepper er brass substrste, there is a fall in
current, because the ergasnic cempeund ferms a pretactive film
on the surface, and when the nickel has been completely rencved
there is enly a very small current flewing threugh the selutiem,
The serk piece is them remeved, dried and then buffed fer being
platod with nickel again, If any film is visible en the sub-
straiie, it may be remeved by imppersiem in trichlexreethylense,

The fellewing typicel examplesillustrate hew the inven-
tien can be useful in actusl practice,
Example 1
Speciren treated: Cepper with 15 micren thick nickel deposit



‘The specimen is treated anocdically in a solution of the follrwe
ing composition under conditions indicated:

Hydrochloric acid 36.5 g/1
Thiosemicarbazide 0.5 ;/1
Cathode.- Nickel plated
copper
Anodic current density 620 A./m2
Temperature 25°C

Duration for removing the
nickel deposit About 20 minutes

The surfaceof the copper substrate ) left smooth and is casily

buffed to a high lustre,

Example 2

Specimen treated: Brass substrate with 15 mioron thick nickel
deposit,

The specimen ie treated anodically in a solution of composi-

tion and under conditions as indicated below?

Hydrochloris acid 70 g/1

Thiosemicarbazide 0.25 gf1

Cathode Nickel plated
copper

Temperature ' 26°C

Anodic current density 620 A/m2

Duration for removing the About 20 minutes

nickel depoait
The substrate which appeare smooth becomes lustious

merely on bnffihg.

Example 23
Speciment Copper substrate with 7 mioroq thick nickel deposit

Solution ard conditions employeds

Hydrochloric acid 18 g/1
O-phenylene diamine 0.1 3/1
Tempera ure "27°C

Anodic ocurrent density 1550 A/uz



Cathode Nickel plated steol

Durution for removal of
nickel deposit About 3 minutes

The substrate which appears smooth takes up a good

polish merely on buffing,

Example 4
Speoiment Copper substrate with 7 micron thick nickel deposit

Sclution and conditions employeds

Hydrochloric acid 18 g/1
O-phenylene diamine 0.1 g/i
Temperature 29°C
Anodic current density 775 A/m2
Cathode Nickellplated steel
Duration for removal of About- € minuté;

- nickel

The smooth substrate easily takes up a good polish

on buffing.
Example 5
Specimen: Copper substrate with 21 micron thick nickel deposit

golution and conditions employed:

Hydrochleriec acid i gfl

O-phenylene diamine 0.1 g/1
Temperature . 27°C

Anodic current density 3100 A/m2 |
Cathode Nickel plated steel
Duration for nickel About 4 minutes
dissolution :

Buffing gives rise to a bright finish.

{e



Example §

Specimen: Copper substrate with 21 micron thick nickel deposit

Solution and conditions useds

Hydrochloric acid 26.5 g/1

O-phenylene diamine 0.1 g/1

Cathodes Nickel plated
steel

Temperature 29°C

Anodic current density 775 A/m2

Duration for removal of
nickel deposit About 15 minutes

The smooth copper takes up a bright finish on wmerely

buffing.

xample

Specimen: Brass substrate with 21 micron thick nickel deposit

Solution and conditions employeds

Hydrochloric acid 73.0 g/1

O-phenylene diamine 0.1 g/1

Cathode Nickel plated steel
Temperature 30°C

Anodic current density 1550 A/m2

Duration for removal of About 8 minutes

nickel deposit
The smootﬁ bress surfacs assumes a bright finish

easily on buffing.

The main advantages of the invention are (1; = the low
ocost of the stripping solution useds (2) the ease of stripp-
ing nickel denosits; and (3) the ease of buffing the substrate,

as no roughness is caused while strippinge.

Summary i
The invention consists in making use of a solution

based on hydrochloxric acid and an organic sulphur or anino

compound suach aas thiosemicarbazide or o-phenylene diamine



for anodic stripping of defective nickel deposits from copper
or ‘rlss substrates such that they can be reprocessed after
merely buffing. ke organic additive prevents any appreciable
. surface lnequalities being produced and therefore the substrate
has to bq,only buffed for being replated., The polishing
sequence will have to be prolonged if the surface 1s attacked,
With the present composition, the process of stripping is,
apld and this makes possible lmnediate repressing.

#E.CLAIM

l. . A process for electrolytic anodic stripping of defective

rickel deposits frem copper on brass aubsétégbaomprises using

4.8 electrolyte dilute hydrochloric acid contalning an aliphatie
or aromatic organic coipound having sulphur or amino groups

dike thiosemlicarbazide or o-phenylene dlamine.

2. A process as claimed in claim 1 wherein a solution
ocontalning 18«73 g/1 of hydrochloric acld and 0.05=-0.23 g/l
of thiosemicarbazide or o-phenylene dii;;;o 18 used as the
e.lectrolyte.

3. A process as clalmed in claim 1 or 2 whereln the
substrate with nickel deposit is subjected to anodic treatment
in the electrolytic solution at 23-30°c at a ocurrent density
within the range of 620-3100 a/n°,

4. A process for anodic stripping of defective nickel
deposits from copper or brass substrates substantially as
herein before desoribed.

Dated this 15th day of November, 1975.
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