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[57]' ABSTRACT 
A bright tin-nickel alloy plating electrolyte consists es 
sentially of an aqueous main plating liquid containing 
a stannous salt, a nickel salt and an alkali-metal pyro 
phosphate, with a brightener additive in such main 
plating liquid which is a compound having a plurality 
of amino groups, for example, ethylenediamine, 1,2 
propanediamine, 1,3-propanediamine, l ,4 
butanediamine, pentamethylenediamine, hexamethyl 
enediamine, hydrazine, guanidine, urea or thiourea, 
and with a further addition of ammonia or an ammo 
nium salt. The electrolyte may further have added 
thereto a compound having at least one —SX group in 
this electrolyte (in which X represents hydrogen, so 
dium or potassium), a peptone and/or protein. or a 
neutral amino acid which is free of sulphur or a salt 
thereof. 

14 Claims, No Drawings 
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BRIGHT TIN-NICKEL ALLOY PLATING_ 
ELECTROLYTE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a bright 

tin-nickel plating electrolyte, and more particularly to 
an aqueous pyrophosphate electroplating bath for ob 
taining a bright tin-nickel alloy plating. 

2. Description of the Prior Art > 
An acid ?uoride bath-is generally used for achieving 

a tin-nickel alloy plating, but an electroplated layer 
formed from such bath is very brittle and is apt to crack 
when a stress is exerted thereon, for example, due to 
?exing of the'plating substrate. Further, a tin-nickel 
alloy acid bath including a ?uoride is disadvantageous 
in that it requires difficult and expensive treatment of 
exhaust fumes and of the aqueous bath prior to dis 
charge thereof into the atomsphere and adjacent sewer 
or waterway, respectively, for avoiding pollution of the 
environment. ' 

It is also known to provide a tin-nickel alloy plating 
electrolyte which has, as its main component, an aque 
ous plating liquid containing a stannous salt, a nickel 
salt and an alkali-metal pyrophosphate. with the addi 
tion thereto, as a brightening agent, of ammonium cit 
rate and/or gelatine, and ot-amino acid such as glycine, 
or an a-amino acid and a mercaptan derivative. How 
ever, such aqueous pyrophosphate bath, even when 
containing one or more of the mentioned brightening 
agents, is incapable of producing a tin-nickel alloy plat 
ing of high brightness. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to pro 
vide a bright tin-nickel alloy plating electrolyte which 
is capable of producing a plating layer of improved 
toughness, ?exibility and brightness. 
Another object is to provide a bright tin-nickel alloy‘ 

plating electrolyte, as ‘aforesaid, which is free of any 
?uorides so as to minimize the ecological problems re 
sulting from its use. 
A further object is to provide a bright tin-nickel alloy 

plating electrolyte having, as its main component, an 
aqueous plating liquid containing stannous and liquid 
salts and an alkali-metal pyrophosphate, with a bright 
"ener additive which results in a plating layer of ex 
tremely high brightness. 
The present invention is based on the discovery that 

the brightness of the plating layer formed from a tin 
nickel alloy plating electrolyte having, as its main com 
ponent, an aqueous plating liquid containing stannous 
and nickel salts and an alkali-metal pyrophosphate, can 
be greatly enhanced by adding to such main plating liq 
uid, as a brightener additive, at least one compound 
containing a plurality of amino groups, and ammonia or 
an ammonia salt. The electrolyte according to this in 

' vention, with or without the addition may further ad 
vantageously contain a compound having —SX groups 

' in such electrolyte, in which X represents hydrogen, so 
dium or potassium, peptone and/or a protein, or a neu 
trallamino acid without sulphur or a salt of such neutral 
amino acid. - ' 

In the bright tin-nickel alloy plating electrolyte ac 
cording to the invention, the stannous salt maybe pres 
ent in the main plating liquid in an amount‘ between 2 
and 20 calculated calucated as stannous ion; the nickel 
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salt may be present in the main plating liquid in an 
amount between 5 and 30 g/l., calculated as nickel ion, 
and the alkali-metal pyrophosphate may be present in 
the main plating liquid in an amount between 150 and 
600 g/l. The alkali-metal pyrophosphate of the main 
plating liquid may be, for example, potassium pyro 
phosphate or sodium pyrophosphate, while the stan 
nous and nickel salts of such main plating liquid may be 
respectively stannous pyrophosphate. stannous chlo 
ride, stannous sulfate or the like, and nickel pyrophos 
phate, nickel chloride, nickel sulfate or the like. 
The brightener additive which is essentially added to 

the main plating liquid and which, in accordance with 
this invention, contains a plurality of amino groups may 
be advantageously selected from the group consisting 
of ethylenediamine, 1,2-propanediamine, 1,3 
propanediamine, 1,4-butanediamine, pentamethyl 
enediamine, hexamethylenediamine, hydrazine, guani 
dine, urea and thiourea. The amount of such brightener 
additive introduced into the main plating liquid is pref 
erably between»0.l and 100 g/l. of the main plating liq 
uid. 
The ammonia added to the plating electrolyte may 

be in the form of 28 percent aqueous ammonia solution 
in the amount between 5 and 100 g/l. of the main plat 
ing liquid. When ammonium salt is added, such addi 
tion may be ammonium chloride, ammonium sulfate, 
ammonium nitrate, ammonium citrate, ammonium tar 
trate, ammonium acetate or the like, and is present in 
an amount between 1.0 and 150 g/l. of the main plating 
liquid. 
The compound having —SX groups in the electrolyte 

and which may be optionally added to the bright tin 
nickel alloy plating electrolyte according to this inven 
tion may be advantageously selected from among dithi 
oammelide, 4-amino-3,5-dimercapto-l ,2,4-triazole, 
ethylene thiuram monosulfide, 2,5-dimercapto-1,3,4 
thiadiazole, thiocarbohydrazide, hydrazodithiodicar 
bonamide, ethylene—bis-dithiocarbamic acid sodium 
salt and the like, and is added in an amount between 
0.01 and 5 g/l. of the main plating liquid. 
When peptone and/or protein is added to the electro 

lyte, the amount thereof is between 0.1 and 10 g/l. of 
the main plating liquid. The protein thus added may be, 
for example, glue, gelatine or gluten. The peptone and 

' /or protein is prferably dissolved in water, in an aque 
ous solution of potassium pyrophosphate or in an alco 
hol, such as, methanol or ethanol, before being added 
to the main plating liquid of the electrolyte. 
When a neutral amino acid without sulphur is added 

to the electrolyte according to this invention, such ad 
ditive may be advantageously selected from glycine. al 
anine, serine. aminobutyric acid, leucine. isoleucine. 
proline. hydroxyproline, phenylpalanine, thyroxine. 
tryptophan and the like, and is added in an amount 
greater than 0.01 mol/l. of the main plating liquid. 
The pH of the plating electrolyte is adjusted to within 

the range of 8 to 12 with aqueous ammonia solution. 
caustic potash, pyrophosphoric acid and the like. 
The invention is further described with reference to' 

the following specific examples thereof: 
EXAMPLE 1 , 

An aqueous main plating liquid is provided contain 
ing 200 g/l. of potassium pyrophosphate. 30 g/l. of stan 
nous pyrophosphate and 50 g/l. of nickel pyrophos 
phate. Such main plating liquid ‘has added thereto 15 
g/l. of ethylenediamine, which is added as an 85 per 
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cent aqueous solution of the latter, and the pH of the 
resulting plating electrolyte is adusted to a value of 9.5. 
The plating electrolyte is then subjected to mechanical 
agitation at 30°C with a carbon anode and a brass plate 
plated with a bright nickel layer as a cathode. A current 
with an average cathode current density of 0.5 A/dm2 
is made to ?ow for 3 minutes to carry out electrolytic 
plating. As a result, a bright tin-nickel alloy (containing 
67.2% tin) with a bright stainless color is obtained. 

EXAMPLES 2,3 and 4 

The procedures described above in Example l are 
repeated, but with the further addition to the main plat 
ing liquid of ammonium chloride (Examples'Z and 4) 
or aqueous ammonia (Example 3) and with the substi 
tution of nickel chloride for the nickel pyrophosphate 
(Examples 3 and 4), and the results thereof are as 
shown on Table 1 below. 

. '4 

The procedure of Example 1,2,3 and 4 are repeated. 
but using, in turn, hydrazine, 1.2-propahediamine, 1,3 
propanediamine, 1,4-butanediamine; guanidine,‘ urea, 
thiourea, pentamethylenediamine and hexamethylene 

5 diamine. in place of the ethylene diamine, and, in each‘ 
case, a bright tin-nickle alloy plating similar in appear-_ 
ance to the platings obtained in Examples 1,2,3 and 4 
on Table 1 is obtained. 

EXAMPLES 5,678 and 9 

The procedures described in Example 1 are repeated, 
but with nickel chloride replacing the nickel pyrophos 
phate (Examples 7,8 and'9), and with the further addi 
tion ofa compound having an —SX group. to wit, 2,5 

15 dimercapto-l,3,4-thiadiazole (Examples 5,6 and 9), 
dithioammelide (Examples 7 and 9) and hydrazo 
dithiodicarbonamide (Example 8), and the proportions 
and results of such additives areas shown on Table 2 
below. ' 

- 20 

TABLE 1 

Examples 
1 2 3 4 

Potassium pyrophosphate g/l. 200 200 200 ' 200 
Stannous pyrophosphate g/l. 30 30 30 30 
Nickel pyrophosphate g/l. . 50 ' 50 
Nickel chloride g/l. 40 , 40 
Ethylenediamine of 85% g/l. l5 15 25 . 25 
Ammonium chloride g/l. 2O 50 
Aqueous ammonia of 28% cell 20 
p ' 9.5 9.5 9.5 9 5 
Temperature °C _ 30 30 30 - 3O 
Agitation Yes Yes ‘ No No 
Current density A/dm2 0.5 _ 0.5 0.5 0,5 - 
Anode ~ carbon carbon carbon carbonv 
Amount of tin - 
contained in deposited ~ 
alloy '/r 67.2 62.1 66.3 67.1 
Appearance Bright Bright Bright Bright 

stainless stainless Stainless stainless 
color color - color color 

similar to 
white 

TABLE 2 

Examples‘ 
5 6 ‘ 7 8 9 

Potassium pyrophosphate _ 200 , 200 1 200 200 200 

' g/l. ' ' 

Stannous ro hos hate ' ' . - 
W p p g/l. 30 v30 ' 30 30 ' 30 

Nickel pyrophosphate ’ g/l. 50 50 , 
Nickel chloride , g/l. 40 I 40 40 
Ethylenediamine of 857: 

v , g/l. 0.8 0.8 _0.8 . 0.8 ‘ 1 ' 

2,5-dimercapto- 1,3,4- , ‘ ' 

thiodiazole ' g/l. 0.5 0.5 ' 0.5 
Dithioammelide ' _ g/l. . 1 . ' 0.5 

Hydrazodithiocarbon 
amide g/l. 1 - 
pH 9 . 9.5 9.5 r 9 5 
Temperature ' "C 35 35 35 35 3S 
Agitation ' Yes Yes Yes. Yes Yes 
Current density A/dm2 0.5 0.2 0.5 0.5 0.5 
Amount of tin cont- ' ‘ 

ained in deposited ' ' . ‘ 

alloy (7! 72.1 71.5 73.1 , 70.1 I 70.3 
Appearance Bright Bri ht Bright Bright Bright ' 

stainless stain ess stainless stainless stainless 
color color color color color 
with with with with 1 with 
black black black black black 
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EXAMPLES 10.11.12.13 and 14 
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The procedures of Example 1 are repeated. but with 
the further addition of a compound having one or more 
-SX groups in this electrolyte to wit. 2.5-dimercapto- 5 
1.3,4-thiadiazole (Examples l0,l2,13 and 14) an 
dithioammelide (Examples 1 l. 13 and 14) and of either 
ammonium chloride (Examples 10.1 1 and 14) or aque~ 
ous ammonia (Examples 12 and 13), and the pro 

d/or 

por~ 

6 
EXAMPLES l8 and 19 

The procedures of Example 1 are repeated, but with 
the further addition of a neutral amino acid free of sul 
phur or a salt thereof, to wit. sodium glycine (Example 
18) or alanine (Example 19). and also of aqueous am 
monia (Example 19), and the proportions and results 

tions and results of such further additives are as shown 10 of such further additions are as shown on Table 5 be 
on Table 3 below. 10W. 

TABLE 3 

' Examples 

10 ‘ l l l2 l3 l4 

Potassium Pyrophosphate g/l. 200 200 200 200 200 
Stannous pyrophosphate g/l. 3O 30 30 30 30 
Nickel pyrophosphate g/l. 50 50 50 
Nickel chloride g/l. 40 40 
Etléylenediamine of 
85 r g/l. 0.8 0.8 0.8 0.8 0.8 
2.5-dimercapto- Y ‘ 

1,3,4-thiadiazole g/l. 0.5 0.5 0.5 l 
Dithioammelide g/l. 0.5 0.5 0.5 
Ammonium chloride g/l. 50 50 5O 
Aqueous ammonia of 28% cc/l. 3O 30 
PH 9.5 9.5 9.5 9.5 9.5 
Temperature °C 35 35 35 35 35 
Agitation Yes Yes Yes Yes Yes 
Current density A/dm2 0.5 0.5 0.5 0.5 0.5 
Amount of tin contained 
in deposited alloy ‘71 67.8 64.2 64.8 63.5 65.4 

Bright Bright Bright Bright Bright 
Appearance stainless stain- stain- stain- stain 

color less less less less 
color color color color 

TABLE 5 

Examples Refer 
ence 

l8 19 l 

Potassiumpyrophosphate g/l. 200 200 200 
Stannous pyrophosphate g/l. 3O 3O 30 
Nickel pyrophosphate g/l. 5O 50 50 
Ethylenediamine of 85% g/l. 0.8 0.8 
Sodium glycine g/l. 7 7 
Alanine g/l. 8 
Aqueous ammonia of 28% cell. 30 

EXAMPLES 15.16 and 17 
The Procedures of Example 1 are repeated, but with '45 

the further addition of peptone (Examples 15 and 
or dem’ed Protein in the form of glue (Example 

l7) 
l6) 

and also of ammonium chloride (Example 17) and the 
proportions and results of such additives are as shown 
on Table 4 below. 50 

TABLE 4 

Examples 
15 I6 17 

Potassium pyrophosphate g/l. 20 700 
Stannous pyrophosphate g/l. 38 228 ~30 
Nickel pyrophosphate ll. 5( 50 
Nickel chloride 5/]. ) 4O 
Ethylenediamine of 85% g/l. I 0.5 () 5 l5 
Peptone g/l. l ' 1 
Glue g/l. 1 
A‘Tmonium chloride g/l. 20 
p 9.5 . 
Temperature °C 35 9355 
Agitation . Yes Yes Yes 
Current density A/dm2 0.3 0 3 0.3 
Amount of tin contained ‘ 
in deposited alloy "/4 68.2 67 '4 65.4 
Appearance Bright Bright Bright 

stainless stainless stainless 
color with color color 

black with 
black 
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TABLE 5 —Continued 

Examples Refer- ‘ 
ence 

l8 I9 I 

pH 9.5 9.5 9.5 
Temperature °C 35 35 35 
Agitation Yes Yes Yes 
Current density A/dm2 0.5 0.5 0.5 
Anode carbon carbon carbon 
Amount of tin contained 
in deposited alloy % 67.4 68.2 84.2 
Appearance Bright Bright Grey 

stainless stainless with no 
color color bright 

ness 

l5 
REFERENCE 1 

In order to demonstrate the essential character of the 
additive compound having a plurality of amino groups, 
the procedure of Example 18 was repeated, but with 
the ethylenediamine being omitted from the plating 
electrolyte and, as shown on Table 5 above, the result 
ing plating layer was grey in color and devoid of bright 
ness. 

Thus, it will be apparent that, by the addition to the 
main plating liquid, containing stannous salt, nickel salt 
and an alkali-metal pyrophosphate, of a compound 
having a plurality of amino groups, the present inven 
tion produces a bright tin-nickel alloy plating layer with 
a brightness that cannot be obtained with prior plating 
electrolytes. 

Further, it will be apparent that the brightness of the 
tin-nickel alloy plating layer is further enhanced by also 
adding to the electrolyte a compound having one or 
more -—SX groups in this electrolyte (in which X repre 
sents hydrogen, sodium or potassium), peptone and/or 
protein, or a neutral amino acid free of sulphur. 

Finally, the further addition of ammonia or ammo 
nium salt to the plating electrolyte according to this in 
vention is shown to provide the bright plating layer with 
white color. ‘ 

Although speci?c examples of the invention have 
been described in detail herein, it is to be understood 
that the invention is not limited to those precise exam 
ples which are intended to be illustrative, and that a 
person skilled in the art may effect various changes and 
variations or modi?cations in the given examples with 
out departing from the scope or spirit of the invention 
as defined in the appended claims. 
What is claimed is: 
l. A bright tin-nickel alloy plating electrolyte having 

a pH in the range from 8 to 12 and consisting essen 
tially of an aqueous main plating liquid containing: 

a. a stannous salt selected from the group consisting 
of stannous pyrophosphate, stannous chloride and 
stannous sulfate, and which is present in said main 
plating liquid in an amount between 2 and 20 g/l. 
calculated as stannous ion; 

b. a nickel salt selected from the group consisting of 
nickel pyrophosphate, nickel chloride and nickel 
sulfate, and which is present in said main plating 
liquid in an amount between 5 and 30 g/l. calcu 
lated as nickel ion; 

c. an alkali-metal pyrophosphate selected from the 
group consisting of potassium pyrophosphate and 
sodium pyrophosphate, and which is present in said 
main plating liquid in an amount between 150 and 
600 g/l; 

d. at least one brightener additive in said plating liq 
uid in an amount between 0.1 and 100 g/l. of said 
main plating liquid and being selected from the 
group consisting of ethylenediamine, 1,2 

20 propanediamine, 1,3-pr0panediamine, 1,4 
butanediamine, pentamethylenediamine, hexa 
methylenediamine, hydrazine, quanidine, urea and 
thiourea; and 

e. a further additive selected from the group consist 
25 ing of ammonia and ammonium salts, and in which 

said further additive is present in said main plating 
liquid in the amount between 5 and 100 g/l. in the 
case of ammonia calculated as a 28 percent aque 
ous ammonia solution, and between 1 and 150 g/l. 

30 in the case of ammonium salts. 
2. A bright tin-nickel alloy plating electrolyte accord 

ing to claim 1, in which said main plating liquid further 
contains a compound having at least one -~SX group 
in said electrolyte, in which X represents hydrogen, so 
dium or potassium, and being present in said main plat 
ing liquid in an amount between 0.01 and 5 g/l. 

3. A bright tin-nickel alloy plating electrolyte accord 
ing'to claim 2, in which said compound having at least 
one —~SX group in said electrolyte is selected from the 
group consisting of dithioammelide, 
4-amino-3,5-dimercapto-l,2,4-triazole, ethylene thiu 
ram monosul?de, 2,5-dimercapto-l,3,4-thiadiazole, 
thiocarbohydrazide, hydrazo-dithiodicarbonamide, 
and ethylene-bis-dithiocarbamic acid sodium salt. 

4. A bright tin-nickel alloy plating electrolyte accord 
ing to claim 1, in which said main plating liquid further 
contains at least one substance selected from the group 
consisting of peptones and derived proteins and which 
is present in said main plating liquid in an amount be 
tween 01 and 10 g/l. 

5. A bright tin-nickel alloy plating electrolyte accord 
ing to claim 4, in which said at least one substance is 
a derived protein selected from the group consisting of 
glue, gelatine and gluten. 

6. A bright tin-nickel alloy plating electrolyte accord 
ing to claim 1, in which said main plating liquid further 
contains a substance selected from the group consisting 
of neutral amino acids which are free of sulphur, and 
salts thereof, and said substance is present in said main 
plating liquid in an amount greater than 0.0] mol/l. 

7. A bright tin-nickel alloy plating electrolyte accord 
ing to claim 6, in which said substance is selected from 
the group consisting of glycine, alanine, serine, amino 
butyric acid, leucine, isoleucine, proline, hydroxypro 
line, phenyl-alanine, thyroxine and tryptophan, and 
salts thereof. 

8. A bright tin-nickel alloy plating electrolyte accord 
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ing to claim 1, in which said ammonium salt is selected 
from the group consisting of ammonium chloride. am 
monium sulfate, ammonium nitrate, ammonium cit 
rate, ammonium tartrate and ammonium acetate. 

9. A bright tin-nickel alloy plating electrolyte having 
a pH in the range from 8 to 12 and consisting essen 
tially of an aqueous main plating liquid containing: 

a. a stannous salt selected from the group consisting 
of stannous pyrophosphate, stannous chloride and 
stannous sulfate, and which is present in said main 
plating liquid in an amount between 2 and 20 g/l. 
calculated as stannous ion; 

b. a nickel salt selected from the group consisting of 
nickel pyrophosphate, nickel chloride and nickel 
sulfate, and which is present in said main plating 
liquid in an amount between 5 and 30 g/l. calcu 
lated as nickel ion; 

c. an alkali-metal pyrophosphate selected from the 
group consisting of potassium pyrophosphate and 
sodium pyrophosphate, and which is present in said 
main plating liquid in an amount between 150 and 
600 g/l.; 

d. at least one brightener additive in said plating liq 
uid in an amount between 0.1 and 100 g/l. of said 
main plating liquid and being selected from the 
group consisting of ethylene-diamine, 1,2 
propanediamine, l,3-propanediamine, 1,4 
butanediamine, pentamethylenediamine, hexa 
methylenediamine, hydrazine, guanidine, urea and 
thiourea; and 

e. a compound having at least one —SX group in said 
electrolyte, in which X represents hydrogen, so 
dium or potassium, and which is present in said 
main plating liquid in an amount between 0.1 and 
5 g/l. 

10. A bright tin-nickel alloy plating electrolyte ac 
cording to claim 9, in which said compound having at 
least one ——SX group in said electrolyte is selected 
from the group consisting of dithioammelide, 
4-amino-3,5-dimercapto-l,2,4-triazole, ethylene thiu 
ram monosul?de, 2,5-dimercapto-l,3,4-thiadiazole, 
thiocarbohydrazide, hydrazodithiodicarbonamide, and 
ethylene-bis-dithiocarbamic acid sodium salt. 

11. A bright tin-nickel alloy plating electrolyte hav 
ing a pH in the range from 8 to 12 and consisting essen 
tially of an aqueous main plating liquid containing: 

a. a stannous salt selected from the group consisting 
of stannous pyrophosphate, stannous chloride and 
stannous sulfate, and which is present in said main 
plating liquid in an amount between 2 and 20 g/l. 
calculated as stannous ion; 

b. a nickel salt selected from the group consisting of 
nickel pyrophosphate, nickel chloride and nickel 
sulfate, and which is present in said main plating 
liquid in an amount between 5 and 30 g/l. calcu 
lated as nickel ion; 

0. an alkali-metal pyrophosphate selected from the 
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10 
group consisting of potassium pyrophosphate and 
sodium pyrophosphate, and which is present in said 
main plating liquid in an amount between 150 and 
600 g/L; 

d. at least one brightener additive in said plating liq 
uid in an amount betwen Oil and 100 g/l. of said 
main plating liquid and being selected from the 
group consisting of ethylene-diamine, 1,2 
propanediamine, 1,3-propanediamine, 1,4 
butanediamine, pentamet/hylenediamine. hexa 
methylenediamine, hydrazine, quanidine, urea and 
thiourea; and 

e. at least one substance selected from the group con 
sisting of peptones and derived proteins and which 
is present in said main plating liquid in an amount 
between 0.1 and 10 g/l. 

12. A bright tin-nickel alloy plating electrolyte ac 
cording to claim 11, in which said at least one sub 
stance is a derived protein selected from the group con 
sisting of glue, gelatine and gluten. 

13. A bright tin-nickel alloy plating electrolyte hav 
ing a pH in the range from 8 to 12 and consisting essen 
tially of an aqueous main plating liquid containing: 

a. a stannous salt selected from the group consisting 
of stannous pyrophosphate, stannous chloride and 
stannous sulfate, and which is present in said main 
plating liquid in an amount between 2 and 20 g/l. 
calculated as stannous ion; 

b. a nickel salt selected from the group consisting of 
nickel pyrophosphate, nickel chloride and nickel 
sulfate, and which is present in said main plating 
liquid in an amount between 5 and 30 g/l. calcu 
lated as nickel ion; 

c. an alkali-metal pyrophosphate selected from the 
group consisting of potassium pyrophosphate and 
sodium pyrophosphate, and which is present in said 
main plating liquid in an amount between 150 and 
600 g/L; 

d. at least one brightener additive in said plating liq 
uid in an amount between 0.1 and 100 g/l. of said 
main plating liquid and being selected from the 
group consisting of ethylene-diamine, 1,2 
propanediamine, l,3-propanediamine, l ,4 
butanediamine, pentamethylenediamine, hexa 
methylenediamine, hydrazine, quanidine, urea and 
thiourea; and 

e. a substance selected from the group consisting of 
neutral amino acids which are free of sulphur, and 
salts thereof, and which is present in said main plat 
ing liquid in an amount greater than 0.01 mol/l. 

14. A bright tin-nickel alloy plating electrolyte ac 
cording to claim 13, in which said substance is selected 
from the group consisting of glycine, alanine. scrine. 
aminobutyric acid, leucine, isoleucine, proline. hydrox 
yproline, phenylalanine, thyroxine and tryptophan, and 
salts thereof. 

* >l< * * * 


