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The, present invention relates to a method for 
the electro-stripping of electrodeposited metals, 
and more particularly in relates to a method for 
the electro-stripping of one or a plurality of vari 
ous,electrodepositedmetals in one operation from 
a base metal. 
The removal of the various electrodeposited 

metals from scrapped, rejected or worn electro 
plated metal articles in order to recover the base 
metal articles for replating, has become increas 
ingly important in recent years due to the scarcity 
of metal and cost of fabrication of the articles. 
Thus, various electrolytic methods are available 
for stripping electrodeposited metal layers from 
such plated articles which articles also comprise a 
valuable source for the ordinarily valuable de 
posited metals. In such procedures however, 
while, removal of the deposited metals in the 
minimum number of steps is one of the primary 
aims, it is also endeavored to leave the base metal 
in a. condition suitable for re-use, such as re 
plating. Nevertheless, the methods presently 
available have not combined these two features 
and are attended by various disadvantages. 
Taking decorative chromium plated steel or 

iron as an example, it is well known that before 
the chromium deposit is applied, a layer of nickel 
or layers of copper and nickel, must ?rst be de 
posited on the iron or steel base metal and the 
chromium is then deposited on the intermediate 
layer. The ?nished article is thus composed of 
composite layers of chromium and nickel upon 
the iron or steel base metal, or even composite 
layers of chromium, nickel and copper upon the 
base metal. In removing these various layers 
from rejects or scrapped or worn articles by the 
electrolytic methods presently available, the 
plated article is immersed as the anode in an 
electrolytic cell. The baths heretofore employed 
as the electrolyte have, however, not been capa~ 
ble of removing or stripping all the plated metals 
in one operation without seriously attacking the 
base metal, and in most cases have not been capa 
ble of removing all the plated metals in one oper 
ation at all‘. Thus, in many cases separate baths 
have to be employed-one for stripping off each 
deposit, or one for stripping off the nickel and 
chromiumlayers and another for stripping off the 
copper layer. The maintaining of several cells 
containing different baths is obviously cumber 
some. and costly. A bath that is claimed to be 
capable of'stripping oii all these plated metals in 
one operation, is composed of a mixture of sul 
phuric and nitric acids. This bath however, 
readily’ attacks the base metal. Thus, before all 
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2: 
the plated metalcan be stripped, some of the base 
metal becomes seriously etched and pitted, re, 
quiring GXtBIlSiVQPOliSIliIlg operations or inmany 
cases rendering the base article un?t for further 
use. Various organic acids have also been sug 
gested as theelectrolyte. However, these do not 
strip the various combinations in one operation. 
Moreover, most shops where stripping is: done, are 
called upon. to remove different common electro 
deposited metals, at various times from iron or 
steel base metals. Heretofore,‘ this has necessi 
tated the maintenance of a plurality of different 
types of baths, each formulated to remove a spe 
ci?c metal or limited combinations of metals. 
One inexpensive bath that is capable of removing 
any of the various, common electrodeposited 
metals and combinations thereof inone simple 
operation, while leaving the base metal clean and 
unattacked and ready for replating, has been 
highly desired. The same dif?culties as men, 
tioned aboveare encountered in electro-stripping 
composite. layers or electrodeposited alloys of 
other metals. 

The primary object ofvthepresent invention 
therefore, is to provide an inexpensive process 
for electro-stripping a plurality of electrode 
posited metals from iron or steel base metals, 
which requires but one simple operation and 
which leaves the base metal unattached. 
A further object is to provide an electro-strip 

ping process employing a novel inexpensive elec 
trolyte bath which removes many of the common 
electrodeposited metals, either as single layers or 
as combinations, from an iron or steel base metal 
article. 
Another object is to provide a simple, inex 

pensive electro-stripping process which leaves the 
iron or steel base metal clean and unattacked 
and in a condition for direct replating. 
A speci?c object is to remove in one operation 

all the electrodeposited metals present in com 
mon decorative chromium plated iron, or steel, 
leaving the iron or steel base, metal clean and 
ready for replating. 
Other objects willbe apparent from a consider 

ation of the following speci?cation and the 
claims. 
In accordance. with the present invention, the 

electroplated iron or steel object from which the 
electrodeposited metal or metals are sought to 
beremcved, is employed as the anode in an elec 
trolytic cell, the electrolytic bath of which com 
pirses as themain e?ective stripping agent, phos 
phoric acid. A positive direct current source, is 

.55 connected to the anode and a cathode is pro 
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vided to complete the circuit. The current is 
applied until the electrodeposited metals sought 
to be stripped. have gone into solution. As will 
be pointed out hereinafter, certain catalytic ma~ 
terials providing cations corresponding to some or 
all of the metals to be stripped, are preferably 
present in the electrolyte to facilitate the initial 
dissolution of the electrodeposited metal. 
During the process of the present invention, all 

the electrodeposited metal becomes dissolved un 
til the iron or steel base metal is exposed. The 
electrolyte bath employed does not attack the 
base metal, but in fact leaves it clear and ready 
for re-use and replating if desired. As a result 
of the process, electrodeposited metal and especi 
ally a plurality of electrodeposited metals such 
as electrodeposited layers of chromium, nickel 
and copper may be quickly and easily removed 
in one operation from iron or steel base metals, 
leaving the base metal clean, unattacked and 
ready for replating. One of the primary advan 
tages of the present procedure is that strict time 
control during the stripping operation is obviated. 
In fact, the stripped articles may be left in the 
electrolyte bath over extended periods such as a 
number of hours, Without any apparent damaging 
e?ect to the iron or steel base metal. Moreover, 
by the process of the present invention, a wide 
variety of the common electrodeposited metals 
may be removed, obviating the necessity of sepa- " 
rate baths for each type of deposited metal. 
_ With respect to the electrodeposited metals 
that may be stripped in accordance with the 
present invention, they may be of any metals, 
composite layers of two or more thereof, or 
alloys of two or more thereof that are common 

The metals 
which are most commonly electrodeposited on 
iron or steel comprise copper, chromium, gold 
and silver and combinations of two or more 
of copper, nickel, chromium, silver and gold and 
the process is therefore, particularly applicable 
for the electro-stripping of these metals and 
combinations thereof. The combinations of 
metals may be either composite layers or alloys. 
Oneof the principal plated articles that may 

7 be treated in accordance with the present inven 
tion is so-called decorative chromium plated 
iron or“ steel. In such case, the plurality or 
combination of metals making up the composite 
electrodeposited layers is either nickel and chro 
mium, or copper, nickel and chromium. Ex 
amples of other composite layers of metals are: 
silver on copper, silver on nickel, gold on copper, 
gold on nickel, and the like. Examples of com 
binations of-these metals that exist as electro 
deposited alloys on iron or steel are: silver 
copper alloys, gold-silver alloys, gold-nickel al 
loys, gold-copper alloys, and the like. 

Referring to the electrolyte bath, as stated 
it is an aqueous solution, the principal effective 
stripping or dissolving agent of which is phos 
phoric acid. This means that no other acid 
is relied upon to aid in the dissolution of the 
electrodeposited metals, although such other 
acid may be present in the electrolyte in lim 
ited insigni?cant amounts. The phosphoric acid 
need not be pure, commercial or technical grades 
being satisfactory. The concentration of phos 
phoric acid in the electrolyte may vary widely 
and generally ranges from about 25% to about 
95% by volume, and preferably between about 
75% and about 85%, based on the use of the 
commercial 85% by weight grade of H3PO4 solu 
tion. 
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4 
Preferably during the initiation of the proc 

ess, there are present in the electrolyte a small 
amount of metal cations corresponding to at 
least one of and preferably all of the electro 
deposited metals sought to be removed. In the 
claims the term “corresponding to metal sought 
to be removed” is used to refer to the case 
where only one electrodeposited metal is to 
be removed, as well as to the case where a com’ 
bination of two or more diiferent metals is to 
be removed, in which case the metal cations 
correspond to one or more of the metals in the 
combination. The presence of these cations 
facilitates the initial dissolution of the metal 
or metals. These cations may be present in 
the bath as a result of a previous treatment of 
plated articles in which the same bath was used, 
or may be added to the bath at the start of 
the process in the form of non-etching metal 
compounds soluble in the phosphoric acid solu 
tion. Thus, when the electrodeposited metals 
to be removed are for example, chromium, nickel 
and copper, the presence of cations correspond 
ing to at least one of these metals, and espe 
cially the presence of chromium ions, nickel 
ions and copper ions in the electrolyte facili 
tates the initial dissolution of the respective 
electrodeposited metals. When the cations are 
added to the electrolyte, a solution of the proper 
compound or compounds or the solid compound 
or compounds may be employed, the only re~ 
quirement being that the compound used be 
sufficiently soluble in the phosphoric acid solu 
tion to provide the desired cations and does 
not, in the acid media, cause etching of the 
base metal. Generally, the oxides and, hydrox 
ides of the metal present no problem as to 
etching. However, certain metal salts do. A 
simple test to determine whether a metal salt 
is suitable for the purpose of supplying the de 
sired metal cations without causing etching of 
the base metal, is to prepare an aqueous solu 
tion of phosphoric acid in a beaker or other 
small container at .a concentration within the 
above de?ned limits; immerse a small strip of 
steel as an anode, provide a cathodei add a small 
amount of the metal salt to the bath, and 
employ a current density withinthe range here 
inafter set forth. If the surface of the steel 
strip does not become etched, pitted or other 
wise lose its original form, the metal salt is 
suitable and is termed herein along with the 
metal oxides and hydroxides as a “non-etching 
metal compound” capable of supplying metal 
cations in an aqueous phosphoric acid solu 
tion. Examples of some of the non-etching 
compounds soluble in aqueous phosphoric acid 
solutions that may be dissolved in the electrolyte 
to furnish the desired metal cations are: the 
nickel compounds such as nickel sulfate, nickel 
carbonate, nickel phosphate, nickel oxalate, 
nickel ammonium sulfate, nickel oxide, and the 
like; copper compounds such as copper sulphate. 
copper phosphate, copper oxalate, copper car 
bonate, copper ammonium sulphate and the like; 
chromium compounds such as chromic sul 
phate, chromic hydroxide, chromic phosphate, 
chromous sulphate, chromous hydroxide, chro 
mous oxalate, and the like; silver compounds such 
as silver oxide, silver sulphate, silver phosphate, 
silver carbonate, silver citrate, and the like; gold 
compounds such as gold phosphate, gold sul 
phate, and the like. ' 
The amount of the metal compound dissolved 
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in the electrolyte to‘ provide- the metaltions: may 
vary» widely and. generally.‘ is: present:- in an 
amount to- provide the equivalent: of: between 
about 1/64 and, about 15 ounces ofi‘metal cation 
per- gallon of?‘ electrolyte, preferably. between 
about 3% and about 1/8 ounce of‘metal': cation per. 
gallon of electrolyte. 
The~use of a=- conventional acid inhibitor such 

as-‘glycerol, diethylene glycol and thelike, may-be 
desirable to increase the stable life of‘ the-bath. 
When for example, the concentration of the phos 
phoric acid‘ diminishes as‘ additional water be 
comes‘introdueed over a period‘ of“ use through 
make-up water, and water‘adhering to thearti 
cles, the presence of the acid inhibitor, insures 
the advantages to be gained through the use of 
the present process. The amount of'acid inhibi' 
tor if employed, will vary dependingupon the 
concentration of the phosphoric acid‘in the bath, 
and generally the lower- the phosphoric acid con 
centration, the greater will be the amount of 
acid inhibitor employed, and the amount em 
ployed may range between about 1% and 601% by 
volume. r 

In carrying out the process of the invention, 
the plated article to be treated is immersed as 
the anode in the above de?ned bath. The con 
tainer holding the bath may be any of the con 
ventional containers presently used, such as glass 
or rubber or lead lined steel tanks and the like. 
Being the anode, the plated article or “work” 
will be connected to the positive terminal of a 
low voltage direct current source-such ‘as a stor 
age battery, a recti?er or a direct current gen 
erator. Obviously, two- or more articles may be “ 
treated simultaneously in- one electrolyte bath, 
some or all serving» as one anode or each serving 
as separate anodes. To complete the circuit, a 
cathode (or; cathodes) is provided which may 
be-any conducting material, such as forexample ., 
copper. lead, iron or steel, of any desired shape, 
such as for‘ example in rod or sheet form, com 
monly employed in electrolytic processes. As is 
common practice, the surface area of the cathode 
or- cathodes should be somewhat comparable to 
that of the anode or anodes. 

Generally, the current density employed will 
range between about 1A and 10 amperes per 
square inch, preferably between about 1 and about 
Z'amperes per square inch. The voltage required - 
to. obtain these currentdensities may vary widely 
dependingupon the resistance of the circuit, and 
is generally between about 5' and about 40 volts. 
The temperature of the electrolyte bath may 

vary from just below its boiling point to room 
temperature. As is the case with most chemical 
reactions, the higher the temperature, the greater 
the rate of reaction. However, since high speed 
is not the essential factor, for economical rea 
sons the bath is generally maintained between 
about 120° F. and about 180° F. and preferably be 
tween about 140° F. and about 150° F. 
No di?iculty will be encountered in determining 

the proper length of time of treatment, since as 
stated the electrolyte bath will not readily attack 
the iron ‘or steel base metal. Obviously, the time 
required will be determined by the thickness and 
number of metal layers, the type of the electro 
deposited metal or metals, and the condition of 
the bath such as concentration of phosphoric 
acid, presence or absence of metal cations, tem» 
perature, amount of current employed and the 
like. In any case, the length of time the current 
is allowed to flow is at least that time required 
to strip the electrodeposited metal and the point 
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or termination or‘ the. process .niar-easiln badge. 
termined by sight. 

Alter the1 electrodenositedmetal has gone- into 
solutiomthatig has beenstripped. thetasemstal 
article is clean and clear and may be directlyre 
platedjf desired; As itis-used, the bath gradually 
becomes; saturated with compounds, of thedis 
solved metal and it may be withdrawn from the 
cell?from timeto time, to be replenished by‘ fresh 
electrolyte; The saturated electrolytebath, may 
be worked in any‘ conventional manner; to re 
cover themjetal values therein, if- desired. 
The following examples are illustrative; of, the 

process. of. thepresent; invention; and, are. notin~ 
tended , as in- any Way; limiting.‘ 

Example‘ I] 
A bathis prepared consisting-of 225, gallons‘ of 

an‘ 80%‘ (by volume) phosphoric acid solution, 
prepared by mixing 80‘ parts by volume. of - the 
commercial 85% by weight H3PO4 solution with 
20 parts by volume of water, 1.8 lbs. nickel sulfate, 
1.8 lbs. copper sulfateand 1.8 lbs. of chromic sul 
fate. A decorative chromium plated steel article 
having composite layers of electrodeposited cop 
per,‘ nickel and chromium, with a composite 
thickness of about .001" is immersed as the anode 
in; the bath contained in a rubber lined steel 
tank. Sheet copper cathodes are provided. A 
current density of 11/2 amperes per» square inch 
is employed and the bath is maintained at 150° F. 
After-1,2 minutes, all the electrodeposited metals 
have. gone into solution, leaving the base steel 
article clear and ready‘ for; replatingi 

Example II 

The bath; consists of 9 gallons of a. 60%, (by 
volume) phosphoric acid solution, prepared by 
mixing 60 parts by volume of, the commercial 
85% by weight H3PO‘4 solution with 49 parts by 
volume of, water, 1, gallon of glycerin and .3 
ounces of silver oxide. The bath is contained 
in a 10 gallon crock. Five “triple. plate” spoons 
are tied together with iron wire and immersed 
in the bath as the anode. The spoons areof steel 
with a composite layer of silver on copper of a 
composite thickness of about .000'75". A copper 
cathode is provided. A current density of 1 am 
pere per square inch is employed and, the bath 
is at‘ room temperature. After 15 minutes, all 
the: electrodeposited metals have gone. into solu 
tion, leaving the steel base metal clearand bright 
and ready for replating. 
Considerable modi?cation is possible in select 

ing the ingredients for the electrolyte bath, and 
other conditions of the‘ system, without depart 
ing from the scope of the invention. 

I claim: 
1. The process for electro-stripping combina 

tions of electrodeposited metals selected from the 
group‘consisting of the combinations of two or 
more of copper, nickel, chromium, gold and 
silver, from electroplated base metal objects se~ 
lected from the group consisting of'iron and‘ steel 
objects, which. comprises immersing the electro 
plated object as anode in an electrolytic cell, the 
electrolyte bath of which consists essentially of 
an aqueous solution of phosphoric acid, the con 
centration of said phosphoric acid in said bath 
being between about 25% and about 95% by 
volume based on the use of an 85% by Weight 
phosphoric acid solution, and metal cations cor 
responding to metal sought to be removed in an 
amount between about 1,64 and about 15 ounces 
per gallon of electrolyte, and applying, an electric 



2,596,307 

current until the electrodeposited metal is dis 
solved. 7 V 

2. The process oi claim 1 wherein the tem 
perature of the bath is between about 120° F. and 
about 180° F. v 

3. The process of claim 1 wherein the tem 
perature of the bath is between about 140° F. and 
about 150° F.‘ 

4. The process of claim 1 wherein the con 
centration of phosphoric acid in the bath is be 
tween about 75% and about 85 % by volume based 
on the use of an 85% by weight phosphoric acid 
solution. 

5. The process of claim 1 wherein the con 
centration of phosphoric acid in the bath is be 
tween about ’75 % and about 85% by volume based 
on the use of an 85% by weight phosphoric acid 
solution, and wherein the temperature of the 
bath is between about 120° F. and about 180° F. 

6. The process of claim 1 wherein the con 
centration of phosphoric acid in the bath is be 
tween about F15% and about 85% by volume based 
on the use of an 85% by weight phosphoric acid 
solution, and wherein said bath is at a tempera 
ture between about 140° F. and 150° F. ' 

'7. The process for electro-stripping the com 
posite electroplated coatings of chromium, nickel 
and copper from chromeplated metal objects se 
lected from the group consisting of iron and steel 
objects, which comprises immersing the chrome 
plated object as anode in an electrolytic cell, the 
electrolyte bath of which consists essentially of‘ 
an aqueous solution of phosphoric acid, the con 
centration of said phosphoric acid in said bath 
being between about 25% and about 95% by 
volume based on the use of an 85% by weight 
phosphoric acid solution, and metal cations se 
lected from the group consisting of chrome, 
nickel and copper ions in an amount between 
about 1A.; and about 15 ounces per gallon of elec 
trolyte, and applying an electric current until the 
electrodeposited metal is dissolved. - 

8. The process of claim '7 wherein the bath is 
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at a temperature between about 120° F. and about ' 
180° F. 

9. The process of claim 7 wherein the tem 
perature of the bath is between about 140° F. and 
150° F. 

10. The process of claim 7 wherein the con 
centration of phosphoric acid in the bath is be- . 
tween about 75 % and about 85% by volume based 
on the use of an 85% by weight phosphoric acid 
solution. ' 

11. The process of claim '7 wherein the con 
centration of phosphoric acid in the‘bath is be 
tween about 75% and about 85 % by volume based 
on the use of an 85% by weight phosphoric acid 
solution, and wherein the temperature of said 
bath is between about 120° F. and about 180° F. 

12. The process of claim '7 wherein the con 
centration of phosphoric acid in the bath is be 
tween about 75 % and about 85% by volume based 
on the use of an 85% by weight phosphoric acid 
solution, and wherein the temperature of said 
bath is between about 140° F. and about 150° F. 

60 

8 . 
13. The process for electro-stripping composite 

coatings of chromium and nickel from chrome 
plated metal objects selected from the group con 
sisting of iron and steel objects, which comprises 
immersing the chromeplated object as anode in 
an electrolytic cell, the electrolyte bath of which 
consists essentially of an aqueous solution of 
phosphoric acid, the concentration of said phos 
phoric acid in said bath being between about 25% 
and about 95% by volume based on the use of 
an 85% by weight phosphoric acid solution, and 
metal cations selected from the group consisting 
of chromium and nickel ions in an amount be 
tween about %4 and about 15 ounces per gal 
lon of electrolyte, and applying electric current 
until the electrodeposited metal is dissolved. 

14. The process of claim 13 wherein the tem- 
perature of said bath is between about 120° F. 
and 180° F. . 

15. The ‘process of claim 13 wherein the tem 
perature of said bath is between about 140° F. 
and‘ 150° F. - 

16. The process of claim 13 wherein the con 
centration of phosphoric acid in said bath is 
between about ‘75% and about 85% by volume 
based. on the use of an 85% by weight phosphoric 
acid solution. 

17. The process of claim 13 wherein the con 
centration of phosphoric acid in said bath is 
between about 75% and about 85% by volume 
based on the use of an 85% by weight phosphoric 
acid solution, and wherein the temperature of 
said bath is between about 120° F. and about 
180° F. ' 

18. The process of claim 13 wherein the con 
centration of phosphoric acid in said bath is 
between about ‘75% and about 85% by volume 
based on the use of an 85% by weight phosphoric 
acid solution, and wherein the temperature of 
said bath is between about 140° F. and about 
150° F. 
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