
1                    0008919                        2 Silver plating
process, and solution for use therein Background of the invention and prior
art           header. When the header is in the "on" position,
Electrodeposition of silver and Its alloys has    the strip is
appropriately masked, the current is been practised for many years.
particularly in      on by contact with the electrode, and the un- the
decorative fields. The electrodeposition of     masked portions of the
strip are electroplated. silver has also been fairly widely used in the   5
When the strip is moved to electroplate the next.. electrical and
electronics industries, in addition  area, the header is released,
unmasking the to the electrodepodstion- of gold and as a          entire
strip, and the current is off. The electro- replacement for gold.
lyte, however, is still being splashed onto the One of the main problems
involved in the         strip and causes silver immersion over the entire'
electrodeposition of silver is. that most metal  10   unmasked strip. Such
silver immersion deposit substrates desired to be plated with silver will
not only interferes with the electrical properties become plated with
silver by immersion. This        desired, but it obviously results in a
loss of a silver immersion  plating- occurs when  no         valuable
metal. potential at all is being applied. This immersion     Generally,
silver cyanide electroplating baths. plate is poorly adhered to the
substrate result-   15   even when the-substrate has been previously ing in
poorly adhered electrodeposits. Thus, in     strike plated, deposit a dull,
non-lustrous white electroplating silver it is common practice to
layer of silver on the substrate requiring buffing first deposit a very
thin layer of, silver onto the   to secure a bright deposit. This problem
has substrate by what is known as silver strike. -      been overcome to a
significant extent in the These silver strike solutions generally have low
20    prior art by adding brightening agents to the silver content and a
high free cyanide content..    silver cyanide plating baths. Many
brightening With such solutions containing low silver and       agents have
been proposed for these baths high free cyanide content, immersion plating
of    including tellurium, selenium and sulfur com- the substrate, such as
a copper substrate, is       pounds. The sulfur compounds are the ones that
sufficiently minimized or sufficiently adhered to   25    are predominantly
used commercially today. the substrate to permit silver deposits, to be
Thus, the addition of the sulfur compounds to, electroplated thereon as
adequately adherent        the conventional silver cyanide baths contain-
deposits.. The substrate having the thin strike     ing a high content of
free cyanide act as bright- layer of silver deposited thereon can then be
ening  agents and  generally. result in the electroplated  using  a
conventional  silver   30    deposition of a highly lustrous, silver
deposit electroplating bath containing a higher silver      needing little
or no buffing. content Since 'silver will not immersion plate       . These
baths to which the sulfur compounds onto silver, a second and thicker
coating of       have been added, however, still deposit silver by silver
can be applied to the strike layer with     immersion onto the metal
substrate and there- satisfactory or good adhesion.                35
fore silver strike baths are still necessary to The problem of silver
immersion plating tak-     ensure adequate adhesion of the electroplated
ing place on substrates is even more pro-           silver. Examples of
conventional silver baths and nounced when attempting to electroplate
silver      sulfur compound brightening agents are set with the
spot-plating process or when utilizing     forth in U.S. Patents 2,110,792;
2,113,517; high-speed silver plating baths. Although the   40   2,800,439;
3,362,895;  3,446,716;  and selective plating machines presently in use
3,580,821, as well as in an article entitled differ in many mechanical
aspects, the silver       Electrodeposited Silver and its Alloys, Electro-
plating cells found therein are essentially similar  plating and Metal
Finishing, pp. 3-5 and 8- in operation in the respect that the plating
solu-  13 (June, 1976). tion is sprayed out at high velocity from jets or
45  High-speed silver electroplating baths of the nozzles or similar type
orifices against the plat-  cyanide type containing little if any free
cyanide, ing surface. This results in a vigourous agitation  also have the
disadvantage of silver immersion in the confined cathode space, as is
normally      plating on the substrate and thus a silver strike desired,
and results in the high-speed plating of  Is still preferred to secure the
desired adhesion pure silver onto a limited plating area. In this  50   of
the final silver deposit. process it is not only necessary to utilize a
silver  Although many non-cyanide silver plating strike solution  prior to
the final electro-        baths are known and have been suggested for
deposition of silver, but a further problem is      use in low-speed as
well as high-speed plating, encountered in that the silver immersion
deposit    none of these have reached the stage of takes place onto the
metal base substrate strip   55    commercial significance. A thiosulfate
silver during the off cycle of the spot-plating process.   plating bath is
one example, but its use has For example, in utilizing a device such as
been limited since it also requires a silver strike disclosed in the
Johnson et al. U.S. Patent No.     from a different type of bath, namely
with a 3,723,283, a spot silver strike would be applied    silver cyanide
bath high in free cyanide and low at a first station and the silver
electroplate at a   60   in silver content. Attempts to use a thiosulfate
second station. At the second station the           strike bath, high in
free thiosulfate and low in electrolyte is continuously pumped to the
silver content, have not been successful since 2    



3                   0 008 919                        4 these baths also
deposit silver by immersion       mercaptan in an amount sufficient to
prevent or and therefore interfere with the silver adhesion   significantly
retard silver deposition by immer- deposited by the main silver thiosulfate
baths.    sion on the substrate. This invention relates to non-cyanide or
low       in a still further aspect the present invention free cyanide
silver plating baths containing a   5.    provides a process for the
electrodeposition of silver compound or complex capable of being
silver on a conductive copper or copper alloy electroplated and a bath
soluble compound          substrate using a silver cyanide plating solution
containing a mercapto group in sufficient          containing free cyanide
or a silver thiosulfate amount to prevent or significantly deter silver
plating  solution  characterized  In that the deposition by immersion. The
invention also   10   process comprises as a step of the process includes
treating or coating a substrate to be     treating the substrate with a
mercaptan com- plated with a compound containing a mercapto       pound and
as a further step of the process group and subsequently electroplating the
electroplating silver thereover with a silver treated substrate with a
silver electroplating    cyanide plating solution containing 10 g/l of free
bath which may or may not contain a bath  I5    cyanide or less or a silver
thiosulfate plating soluble  compound  containing  a  mercapto
solution containing 5 g/l of silver or less. group.
As previously discussed, bath soluble sulfur Thus the present invention
provides - an       compounds, including mercaptans, have been aqueous
silver plating bath electrolyte solution   previously used as brightening
agents in silver for use  in  electrodepositing  silver on  a   20.
cyanide baths containing  a  high cyanide conductive copper or copper alloy
substrate,       content. The addition of these soluble sulfur which
solution contains silver as an alkali metal  compounds to the silver
cyanide baths contain- silver cyanide, and a mercaptan compound,
ing a high content of free cyanide, do not characterized in that said
solution contains 10    prevent silver immersion deposition on the g/l or
less of free cyanide, and an amount of the   25.   metal substrate when the
substrate is Immersed mercaptan compound sufficiently high at a free
into the bath. cyanide content sufficiently low to eliminate or
High-speed as well as low-speed baths have significantly retard silver
immersion deposition   also been disclosed that do not contain a high on
the substrate.                                free cyanide content.
Examples of such baths The present invention also provides a process  30.
are disclosed in the U.S. Patent No. 4,024,031 for the  electrodeposition
of silver on  a        to Lemer. These baths, such as disclosed in the
conductive copper or copper alloy substrate        Lemer patent, also
deposit silver by immersion comprising electroplating the substrate with an
onto the metal substrate again Interfering with alkali metal silver cyanide
electroplating bath    the adhesion of the silver electroplating deposit.
containing a mercaptan compound, charac-   35        The applicants have
discovered that treat- terized in that said electroplating bath contains
ment of the substrate with a mercaptan prior to 10 g/l of free cyanide or
less, and an amount of   silver electroplating or the addition of bath the
mercaptan compound sufficiently high at a      soluble mercaptans to
certain non-cyanide free cyanide content sufficiently low to elimi-
baths and to cyanide baths having a limited nate or significantly retard
silver Immersion   40    amount of free cyanide, such as those disclosed
deposition on the substrate.                       in the Lemer patent,
prevent or significantly In a further aspect the present Invention
deter silver immersion  deposition  on  the provides an aqueous silver
thiosulfate strike      substrate. The effect of the mercaptan com- bath
solution containing silver as an alkali metal  pounds in these baths in
retarding the immer- thiosulfate complex and an alkali metal thio-  4
sion deposits of silver Is so pronounced that sulfate, characterized in
that said solution       electroplated silver deposits can be obtained
contains 5 g/l or less of silver as alkali metal   directly on the
substrate without the use of thiosulfate complex and a sufficient amount of
silver strike plating, and with good adhesion. mercaptan compound  to
eliminate or sub-             The addition of these mercaptan compounds
stantially retard silver deposition by immersion.   50   to the
conventional high free cyanide silver In another aspect the present
invention          baths produces a brightening effect as disclosed
provides a process for the electrodeposition of    in the prior art, but
they do not inhibit or retard silver on a conductive copper or copper alloy
silver immersion deposition. The addition of substrate  which  process
comprises strike         these same mercaptan compounds to certain plating
the substrate in the areas desired to be   55    non-cyanide silver baths
or low cyanide silver electroplated  with  a silver strike solution
baths, according to this invention, eliminate or containing silver as an
alkali metal thiosulfate   significantly inhibit silver immersion, but do
not complex and an alkali metal thiosulfate, and       have the brightening
effect as in the prior art subsequently electroplating the strike plated
baths. areas of the substrate by electrodeposition of   60   This invention
also includes silver non- silver thereon to the desired thickness charac-
cyanide strike baths such as silver-thiosulfate, terized by strike plating
said areas of the sub-   or thiocyanate  strike  baths containing  a strate
in a silver strike solution containing less  sufficient amount of mercaptan
compound to than 5 g/l of silver as an alkali metal silver thio-  prevent
or significantly deter silver immersion sulfate  complex, free  thiosulfate
and  a   65    deposition on the metal substrate. Silver-thio- 3  



5                  0 008 919                         6 sulfate complex
strike baths having a low silver   baths, but since the lower
concentrations are content are known, but these baths cause silver    quite
effective, there appears to be no need or to deposit by immersion onto the
metal sub-        advantage  in  using  higher concentrations. strate
thereby interfering with the adhesion of    Based on experiments to date,
thiolactic acid is the final conventional silver electroplating. In   5
the preferred compound. order to  utilize  silver-thiosulfate  complex
electroplating baths, it had heretofore been         The free cyanide
content permissible accord- necessary to use a low silver, high cyanide
strike  ing  to  this invention  together with  the bath in order to obtain
sufficient adherence of   mercaptan compounds which prevent or retard the
silver deposit using conventional heavy   to   silver immersion plating
will depend somewhat silver thiosulfate baths. The addition of the mer-
upon the basic silver bath employed as well as captans to. the
silver-thiosulfate strike baths  .  on the particular mercaptan compound
being prevents or significantly retards silver immer-    used and the
amounts thereof. Best results to sion deposition onto conductive substrates
and    date have been obtained utilizing silver plating permits the
electrodeposition of silver to a metar  15   baths containing minimal or no
free cyanide and substrate by a process completely free 'of         by
operating the baths at a pH which permits cyanide thus eliminating all
hazards associated    evolution of free cyanide from the bath as it is.
with silver cyanide plating or strike baths.       produced in situ-due to
removal of the silver metal. The amount of free cyanide tolerable can
Description of the invention               20     be determined by routine
experimentation with The silver plating baths of this invention can  any
particular system and experiments to date, using the basic bath as
described in Example 1 contain various silver compounds or complexes
and 0.15 ml of thiolactic acid, indicate that the capable of being
electroplated, such as those described in the prior art. The preferred
silver     free cyanide should be maintained below 10 g/l compounds are
alkali metal silver cyanide, eg.,      to ensure substantial freedom  from
silver 25 immersion to the extent that it will interfere KAg(CN)2. The
amount of silver present in the       with adhesion. baths can be that
which is conventionally used The main intended use of these deposits is in
in both low-speed and high-speed bath Generally, a higher silver content is
preferred for  the semi-conductor field, which involves die high-speed
baths especially when high ASF is    30    attaching and bonding. For this
purpose it is not being used. For example in high-speed baths
necessary for the deposit to be brighta using an ASF of between 800 to 100
86-10.8          Although the silver deposits and plating A/dm2, it is
desirable to use about 60 g/l of     baths produced according to this
invention are silver metal.                                     acceptable
without change, the  invention The temperature of the baths can be varied
35   includes the addition to the baths of a selenium widely. They  can  be
operated  at room           compound which improves the smoothness of
temperature, but it is preferred to operate high  the deposit and the
ability to plate at higher speed baths at about 100 to 150[err]F (38-
current densities. 660C).                                               As
previously discussed, selenium  com- The pH of thes high speed plating
baths can   40    pounds are known brightening agents for be those which
are normally used in the art. A     conventional high cyanide silier
plating baths. pH of 8 to 9.5 is preferred. Lower pH's can be     See U.S.
Patent No. 2,110,792 for example. used, but baths containing high
concentrations     Their use in the baths of this invention is not of
silver are not as stable at the lower pH's.     considered to be obvious,
however, since the Higher pH's can also be used, but as the pH is   45
brightening effect is not very great and in view increased about 9.5 free
cyanide builds up in       of the fact that the other known brightening the
bath which presents some'control problem.      agents used in conventional
high cyanide silver Examples of bath soluble mercaptan com-        baths,
such as the mercaptan compounds, do pounds that can be used according to
this          not produce the brightening effect that would invention
include mercapto derivatives of poly-  50    be expected. glycols and
organic acids such as thioglycerol,      Other components can be added to
the baths thiomnallc acid and thiolactic acid.                 according to
this invention, such as surface The concentrations of these mercaptan com-
active agents, conductive agents, buffers such pounds in the silver baths
necessary to prevent   as borates, citrates, alkali monobasic phos- or
significantly retard silver immersion deposi-  55   phates, alkali dibasic
phosphates, etc., as will be tion on the substrate depend to some extent on
apparent to those skilled in the art, including the particular bath being
used and the particular  alkali phosphates in general. mercaptan compound
employed, all of which            The fact that the silver strike can be
elim- can be determined by routine experimentation.      inated and still
obtain good adhesion of the In the basic bath, as set forth in Example 1,
for  60   deposit, and that substantially no silver is example,
thioglycerol is effective at about 0.25   deposited by immersion on the
substrate where ml/l, thiomalic acid at about 0.6  g/l and thio-  it is not
wanted, makes the baths of this inven- 



lactic acid at about 0.1 5 ml/l. Higher concentra-  tion highly desirable
for commercial operations tions could, of course, be used so long as the
in the high-speed plating field for semi-con- mercaptan compounds remain
soluble in the   65   ductor manufacture. 4    7                   0 008
919                       8 The invention also includes the addition of
Example 1 mercaptan compounds to non-cyanide silver            An aqueous
basic silver plating bath contain- strike baths to prevent silver immersion
plating.  ing 90 g/l of dipotassium phosphate, 60 g/l of Examples of such
baths include the alkali silver   silver metal as soluble alkali silver
cyanide was thiosulfate complex strike baths. These strike    5
prepared. To this basic bath 0.15 ml/l of thio- baths generally contatn
less than 5 g/l of silver   lactic acid was added and silver plated there-
metal, free alkali sulfate and a conductive agent  from in a conventional
high-speed. spot, or jet such as an alkali citrate.
plating process on a copper sub-strate at a The use of the mercaptans in
standard thio-   temperature of about 140[err]F. (60[err]C) and at an
sulfate silver baths containing higher amounts   10    ASF of about 800 (86
A/cm2). The silver of silver metal and free alkali thiosulfate do not
deposits obtained were not bright but their pro- prevent silver deposition
by immersion. For        perties, such as adhesion to the substrate, were
example, the addition of 0.15 ml/l of thiolactic          excellent for
their intended electrical use. No acid to a bath containing about 30 g/l of
silver          deposition of silver by immersion was observed. metal as a
sodium thiosulfate silver complex,  15         When the basic bath alone
was used to plate about 250 g/l of free sodium thiosulfate and
silver, very significant deposition of silver by immersion was observed.
about 20 g/l of sodium sulfate Na2S203 does not prevent silver immersion
deposition. Thus according to this aspect of the invention, the
Example 2 use of a silver thiosulfate strike bath is still   20   Example 1
was  repeated with the addition of 1 ppm of KCNSe together with the
thiolactic required for commercial operation. The sub- required for
commercial operation. The sub-               acid. The same results  were
obtained as in strate, such as copper, is first strike plated with  Example
1 and  a smoother deposit was a silver thiosulfate strike bath containing a
mer- captan, and since there is no immersiori plat-     obained. ing, the
silver strikes adheres well to the sub-  25 strate permitting a subsequent
application of a    Examples 3 and 4 conventional thicker silver
electrodeposit by a       Two separate basic baths as described in standard
silver thosulfate bath, such  as       of thioglycol were added and to the
other 0.6 g/l invention does not eliminate a strike bath, it     30    of
thiomalic acid were added. Both baths were used to plate silver in the same
manner as set does serve a very important purpose in eliminat-     forth in
Example 1 and substantially the same ing the necessity of using a silver
cyanide bath       results obtained. to obtain a silver strike deposit of
sufficient adherence to the substrate.                  35     Examples 5
and 6 Silver immersion depositions can also be pre-      To each bath of
Examples 3 and 4, 1 ppm of vented in the non-cyanide silver bath such as
KCNSe was added in addition to the mer- the silver thiosulfate strike baths
and the silver  captans and silver plated as described in cyanide baths
containing 10 g/l or less of free    Example 1. Substantially the same
results were cyanide by first treating the substrate to be   40    obtained
as set forth in Examples 3 and 4, but plated with a mercaptan compound. The
sub-         the deposits were smoother and somewhat strate can be immersed
or dipped into a mer-       brighter. captan solution, for a few seconds
and then either strike plated with a silver thiosulfate     Example 7
strike bath or directly silver plated with a silver  45  An aqueous silver
thiosulfate strike solution cyanide bath of low free cyanide content. The
was prepared by mixing with water, 30 g/l of mercaptan solution can contain
anywhere from       sodium thiosulfate, 30 g/l of sodium citrate and 0.05
percent mercaptan  or above. The              1 g/l of silver as a sodium
thiosulfate complex. immersed substrate should not be permitted to
Silver deposition by immersion took place on a film or tarnish. Thus, the
amount of mercaptan   50    copper substrate when using this strike bath,
and the time of immersion should be correlated     resulting in poor
adhesion. 0.15 ml/l of thio- to prevent filming or tarnishing of the
substrate.  lactic was then added to the bath. Silver deposi- The mercaptan
solution can also contain high       tion by immersion did not take place
and amounts of silver, such as 60 g/l, and 90 g/l of   adhesion was
excellent. dipotassium phosphate. The substrate can then   55 be plated in
a silver bath absent any mercaptan.   Example 8 Silver strike baths,
whether they be of the        A 0.05 percent by weight aqueous solution
cyanide or non-cyanide type, generally have a      of thiolactic acid was
prepared and cleaned 



silver content of less than 5 g/l while the con-   copper substrates
immersed therein for a few ventional plating baths or heavy silver plating
60    seconds. The thus treated substrates were then baths generally
contain at least 15 g/l of silver.  strike plated with the silver
thiosulfate solution Thus, according to this invention, silver strike   of
Example 7 before addition of the thiolactic baths or low silver baths are
those containing     acid thereto. No silver immersion deposits were less
than about 5 g/l of silver and silver plating  noted and the adhesion of
the silver strike plat- baths contain at least 15 g/l of silver.     65
ing was excellent. Similarly treated copper 5    9
0008919                        10 substrates were also silver plated with
the basic   cyanide or less or a silver thiosulfate plating silver cyanide
bath of Example 1. No immersion      solution containing 5 g/l of silver or
less. deposition of silver was noted and the adhe-          6. A process
for the electrodeposition of silver sion of the silver plating to the
substrate was     according to Claim 2, which process utilizes a excellent.
high-speed or spot plating process and which process comprises continuously
spraying the Claims                                              alkali
metal silver cyanide plating bath contain- ing at least 15 g/l of silver as
the alkali metal 1. An aqueous silver plating bath electrolyte    silver
cyanide at high velocity against a surface solution for use in
electrodepositing silver on a  10    of the substrate. conductive copper or
copper alloy substrate,          7. A process for the electrodeposition of
which solution contains silver as an alkali metal   silver on a conductive
copper or copper alloy silver cyanide, and a mercaptan compound,
substrate  which  process comprises strike characterized in that said
solution contains 10     plating the substrate in the areas desired to be
g/l or less of free cyanide, and an amount of the-  15    electroplated
with  a silver strike solution mercaptan compound sufficiently high at a
free     containing silver as an alkali metal thiocyanate cyanide content
sufficiently low to eliminate or    complex and an alkali metal
thiocyanate, and significantly retard silver ir mersion depos-
subsequently electroplating the strike plated tion on the substrate.
areas of the substrate by electrodeposition of 2. A process for the
electrodeposition of   20    silver thereon to the desired thickness
charac- silver on a conductive copper or copper alloy terized by strike
plating said areas of the sub- substrate comprising electroplating the sub-
strata in a silver strike solution containing less strate with an alkali
metal silver cyanide electron-  than 5 g/l of silver as an alkali metal
silver thio- plating bath containing a mercaptan compound,       cyanate
complex, free thiocyanate  and  a characterized in that said electroplating
bath   25    mercaptan in an amount sufficient to prevent or contains 10
g/l of free cyanide or less, and an  '  significantly retard silver
deposition by immer- amount of the mercaptan compound sufficiently'
sion on the substrate. high at a free cyanide content sufficiently low to
8. A solution according to Claim 1 or 3 for use eliminate or significantly
retard silver immer-   in a process according to any one of Claims 2 sion
deposition on the substrate.            30    and 4 to 7, respectively,
wherein the mer- 3. An aqueous silver thiosulfate strike bath     captan
compound is a thioglycerol, thiomalic solution containing silver as an
alkali metal-thio-  acid or thiolactic acid. sulfate complex and an alkali
metal thiosulfate,      9. A solution according to Claim 8 wherein is
characterized in that said solution contains 5 g/l  used 0.15 ml/l of
thiolactic acid. or less of silver as alkali metal silver thiosulfate   35
10. A solution according to Claim 8 or Claim complex and a sufficient
amount of mercaptan        9 wherein the bath solution contains at least 15
compound to eliminate or substantially retard       g/l of silver as the
alkali metal silver cyanide. silver deposition by immersion.
11. A solution according to any one of Claims 4. A process for the
electrodeposition of        8 to  10 wherein the solution contains a silver
on a conductive copper or copper alloy   40    selenium compound. substrate
which  process  comprises strike plating the substrate in the areas desired
to be    Patentanspruche electroplated with a silver strike solution
containing silver as an alkali metal thiosulfate       1. Wasseriges  Bad
zum   galvanischen complex and an alkali metal thiosulfate, and   45
Abscheiden von Silberuberzugen auf einem subsequently electroplating the
strike plated       Substrat aus leitfahigem Kupfer oder einer leit- areas
of the substrate by electrodeposition of      fahigen Kupferlegierung,
enthaltend Silber in silver thereon to the desired thickness charac-
Form eines Alkalimetall-Silbercyanids und elne terized by strike plating
said areas of the sub-    Mercaptanverbindung,   dadurch    gekenn- strate
in a silver strike solution containing less   so    zeichnet, dass das Bad
10 g/l oder weniger than 5 g/l of silver as an alkali metal silver thio-
freies Cyanid und einen bei genugend niedri- sulfate  complex,  free
thiosulfate  and  a        gem Gehalt an freiem Cyanid genugend hohen
mercaptan in an amount sufficient to prevent or     Mengenanteil der
Mercaptanverbindung ent- significantly retard silver deposition by immer-
hilt, urn immersionsablagerung  von Silber sion on the substrate.
55    auf dem Substrat zu eliminieren oder signifikant 5. A process for the
electrodeposition of       zu verz6gern. 



silver on a conductive copper or copper alloy         2. Verfahren zum
galvanischen Abscheiden substrate using a silver cyanide plating solution
von SilberiberzUgen auf einem  Substrat aus containing free cyanide or a
silver thiosulfate     leitfahigem Kupfer oder einer leitfdhigen Kupfer-
plating  solution  characterized  in that the   60   legierung durch
Elektroplattierung des Substrats process comprises as a step of the process
mit  einem    eine   Mercaptanverbindung treating  the  substrate  with  a
mercaptan       enthaltendem Alkalimetall-Silbercyanid-Elektro- compound
and as a further step of the process      plattierungsbad, dadurch
gekennzeichnet, dass electroplating silver thereover with a silver      das
genannte Elektroplattierungsbad 1O g/l oder cyanide plating solution
containing 10 g/l of free   65    weniger freies Cyanid und einen bei
genugend 6    9                   0008 919                        10
substrates were also silver plated with the basic    cyanide or less or a
silver thiosulfate plating silver cyanide bath of Example 1. No immersion
solution containing 5 g/l of silver or less. deposition of silver was noted
and the adhe-           6. A process for the electrodeposition of silver
sion of the silver plating to the substrate was      according to Claim 2,
which process utilizes a excellent.                                     5
high-speed or spot plating process and which process comprises continuously
spraying the Claims                                               alkali
metal silver cyanide plating bath contain- ing at least 15 g/l of silver as
the alkali metal 1. An aqueous silver plating bath electrolyte     silver
cyanide at high velocity against a surface solution for use in
electrodepositing silver an a   to    of the substrate. conductive copper
or copper alloy substrate,           7. A process for the electrodeposition
of which solution contains silver as an alkali metal    silver on a
conductive copper or copper alloy silver cyanide, and a mercaptan compound,
substrate  which  process comprises strike characterized in that said
solution contains 10      plating the substrate in the areas desired to be
g/l or less of free cyanide, and an amount of the   15    electroplated
with  a silver strike solution mercaptan compound sufficiently high at a
free       containing silver as an alkali metal thiocyanate cyanide content
sufficiently low to eliminate or     complex and an alkali metal
thiocyanate, and significantly retard silver immersion deposi-
subsequently electroplating the strike plated tion on the substrate.
areas of the substrate by electrodeposition of 2. A process for the
electrodeposition of   20    silver thereon to the desired thickness
charac- silver on a conductive copper or copper alloy       terized by
strike plating said areas of the sub- substrate comprising electroplating
the sub-         strate in a silver strike solution containing less strate
with an alkali metal silver cyanide electro-  than 5 g/l of silver as an
alkali metal silver thio- plating bath containing a mercaptan compound,
cyanate  complex, free thiocyanate  and  a characterized in that said
electroplating bath   25    mercaptan in an amount sufficient to prevent or
contains 10 g/l of free cyanide or less, and an      significantly retard
silver deposition by immer- amount of the mercaptan compound sufficiently
sion on the substrate. high at a free cyanide content sufficiently low to
8. A solution according to Claim 1 or 3 for use eliminate or significantly
-retard silver immer-     in a process according to any one of Claims 2
sion deposition on the substrate.             30    and 4 to 7,
respectively, wherein the mer- 3. An aqueous silver thiosulfate strike bath
captan compound is a thioglycerol, thiomalic solution containing silver as
an alkali metal thio-  acid or thiolactic acid. sulfate complex and an
alkali metal thiosulfate,       9. A solution according to Claim 8 wherein
is characterized in that said solution contains 5 g/l   used 0.15 mi/l of
thiolactic acid. or less of silver as alkali metal silver thiosulfate   35
10. A solution according to Claim 8 or Claim complex and a sufficient
amount of mercaptan         9 wherein the bath solution contains at least 1
5 compound to eliminate or substantially retard        g/l of silver as the
alkali metal silver cyanide. silver deposition by immersion.
1 1. A solution according to any one of Claims 4. A process for the
electrodeposition of         8 to  10 wherein the solution contains a
silver on a conductive copper or copper alloy   40    selenium compound.
substrate  which  process  comprises strike plating the substrate in the
areas desired to be     Patentanspruche electroplated with a silver strike
solution containing silver as an alkali metal thiosulfate       1.
WAsseriges  Bad  zum   galvanischen complex and an alkali metal
thiosulfate. and   45    Abscheiden von SilberuberzOgen auf einem
subsequently electroplating the strike plated        Substrat aus
leitfihigem Kupfer oder einer leit- areas of the substrate by
electrodeposition of       fghigen Kupferlegierung, enthaltend Silber in
silver thereon to the desired thickness charac-      Form eines
Alkalimetall-Silbercyanids und eine terized by strike plating said areas of
the sub-     Mercaptanverbindung,   dadurch    gekenn- strate in a silver
strike solution containing less   50    zeichnet, dass das Bad 10 g/l oder
weniger than 5 g/l of silver as an alkali metal silver thio-  freies Cyanid
und einen bei genugend niedri- sulfate  complex,  free  thiosulfate  and  a
gem Gehalt an freiem Cyanid genugend hohen mercaptan in an amount
sufficient to prevent or      Mengenanteil der Mercaptanverbindung ent-
significantly retard silver deposition by immer-     hMlt, um
immersionsablagerung  von  Silber 



sion on the substrate.                        55    auf dem Substrat zu
eliminieren oder signifikant 5. A process for the electrodeposition of
zu verz6gern. silver on a conductive ccpper or copper alloy          2.
Verfahren zum galvanischen Abscheiden substrate using a silver cyanide
plating solution   von Silberuberzugen auf einem  Substrat aus containing
free cyanide or a silver thiosulfate     leitfghigem Kupfer oder einer
leitfghigen Kupfer- plating  solution  characterized  in  that the   60
legierung durch Elektroplattierung des Substrats process comprises as a
step of the process          mit  einem    eine   Mercaptanverbindung
treating  the  substrate  with  a  mercaptan        enthaltendem
Alkalimetall-Silbercyanid-Elektro- compound and as a further step of the
process       plattierungsbad, dadurch gekennzeichnet, dass electroplating
silver thereover with a silver       das genannte Elektroplattierungsbad 1O
g/l oder cyanide plating solution containing 10 g/l of free   65    weniger
freies Cyanid und einen bei genagend    1 1             0 008919
12 niedrigem Gehalt von freiem Cyanid genuigend      legierung, welches
Verfahren  Vordeckplat- hohen Mengenanteil der Mercaptanverbindung
tierung des Substrats in den fOr die Elektroplat- enthalt, um
Immersionsablagerung von Silber auf   tierung mit einem Silber in Form
eines Alkali- dem Substrat zu eliminieren oder signifikant zu
metall-thiocyarat-Komplexes und ein Alkali- verz6gern.
5    metall-thiocyanat  enthaltenden  Silber-Vor- 3. Wasseriges
Silberthiosulfat-Vordeckbad,      deckbades vorgesehenen FlAchenbereichen
und enthaltend Silber in Form eines Alkalimetall-     anschliessende
Elektroplattierung der vorge- Thiosulfatkomplexes und ein
Alkalimetall-Thio-   deckten Flachenbereiche des Substrats durch sulfat,
dadurch-gekennzeichnet, dass das Bad 5    Elektroablagerung von Silber in
der gewOnsch- g/l oder weniger Silber in Form eines Alkali-   10    ten
Dicke auf diesen Flachenbereichen umfasst,
metall-silber-thiosulfat-Komplexes und einen      gekennzeichnet durch
Vordeckplattierung der genugenden   Mengenanteil  Mercaptanver-
gennanten Flachenbereiche des Substrats in bindung enthalt, um
Immersionsablagerung von.     einem weniger als 5 g/l Silber in Form eines
Silber zu  eliminieren  oder wesentlich  zu
Alkalimetall-silber-thiocyanat-Komplexes, freies verzogern.            15
Thiocyanat und ein Mercaptan in genugendem 4. Verfahren zum galvanischen
Abscheiden      Mengenanteil zur Verhinderung odor signifi- von
Silberuberzugen auf einem Substrat aus       kanten Verzogerung von
Silberablagerung durch leitfhigem Kupfer oder einer leitfahigen Kupfer- -
Immersion auf dem  Substrat enthaltenden legierung   durch
Vordeckplattierung   des      Silber-Vordeckbad. Substrats in dem fur die
Elektroplattierung mit  2a  8. Bad nach Anspruch 1 oder 3 fur die einem
Silber in Form sines Alkallmetall-thio-    Anwendung in einem Verfahren
nach einem der sulfat-Komplexes und  ein Alkalimetall-thio-     Anspruche 2
bzw. 4-7, wobei die Mercaptan- sulfat enthaltenden Vordeckbad vorgesehenen
verbindung Thioglycerin, Thioweinsaure oder Flachenbereichen und
anschliessende Elektro-      Thiomilchsaure ist. plattierung der
vorgedeckten Flachenbereiche   25    9. Bad nach Anspruch 8, in welchem
0,15 des Substrats durch Elektroablagerung von        ml/l Thiomilchsaure
verwendet wird. Silber in der gewunschten Dicke auf diesen          10. Bad
nach Anspruch 8 und 9, das minde- Flachenbereichen,   gekennzeichnet
durch        stens 15 g/l Silber in Form des Alkalimetall-
Vordeckplattierung  der genannten  Flachen-       silbercyanids enthalt.
bereiche des Substrats in einem Vordeckbad,  30      11. Bad nach einem der
Anspruche 8-10, das weniger als 5 g/l Silber in Form sines Alkali-  das
eine Selenverbindung enthalt. metall-silber-thiosulfat-Komplexes, freies
Thio- sulfat und ein Mercaptan in einem genugenden      Revendications
Mengenanteil enthalt,um Silberablagerung durch  Immersion  auf dem
Substrat zu  35         1. Solution aquouse contenant de l'argent et
verhindern oder signifikant zu verzogern.         constituant un bain de
placage electrolytique 5. Verfahren zum galvanischen Abscheiden        pour
le depot electrolytique d'argent sur un sub- von SilberuberzOgen auf einem
Substrat aus        strat conducteur form6 de cuivre ou dun alliage
leitfahigem Kupfer oder einer leitfahigen Kupfer-  de cuivre, cette
solution contenant l'argent sous legierung unter Verwendung sines freies
Cyanid  40    forms d'une cyanure d'argent'd'un metal alcalin enthaltenden
Silbercyanid-Plattierungsbades     et un compose mercaptan, caracterisee en
ce oder sines Silberthiosulfat-Plattierungsbades,     quo cette solution
contient 10 g/l ou moins de dadurch gekennzeichnet, dass das Verfahren
cyanure libre et une teneur en compose mer- einen Verfahrensschritt, in
welchem das Sub-      captan suffisamment elevee pour une teneur en strat
mit einer Mercaptanverbindung behandelt  45    cyanure libre suffisamment
basso de facon a wird  und  einen weiteren Verfahrensschritt       eviter
ou retarder de facon significative le depot umfasst, in welchem daruber
galvanisch Silber     d'argent par immersion sur le substrat. abgeschieden
- wird, mit einem  Silbercyanid-       2. Proced6 de depot electrolytique
dargent Plattierungsbad, das 10 g/l oder weniger freies   sur un substrat
conducteur forme de cuivre ou Cyanid enthalt oder mit einem
Silberthiosulfat-  50    d'un alliage de cuivre, comprenant le placage
Plattierungsbad das 5 g/l oder weniger Silber     electrolytique  du
substrat dans  un  bain enthalt.
d'electro-placage contenant un cyanure dargent 6. Verfahren zum
galvanischen Abscheiden        d'un metal alcalin et un compose mercaptan, 



von SilberuberzOgen gemass Anspruch 2 unter       caracterisb en ce que le
bain d'electro-placage Anwendung. eines Hochgeschwindigkeits- odor  55
contient 10 g/l ou moins de cyanure libre et une
Fleck-Plattierungsverfahrens,  welches  Ver-      teneur en compose
mercaptan suffisamment fahren kontinuierliches Spritzen des minde-
blev6e pour une teneur en cyanure libre stens 15 g/l Silber in Form von
Alkalimetall-     suffisamment basse de fagon A bviter ou A silbercyanid
ethaltenden  Alkalimetall-silber-   retarder de facon significative Is
depot d'argent cyanid-Plattierungsbades mit hoher Gesch-   60    par
immersion sur le substrat. windigkeit gegen eine Oberfliche des Sub-
3. Solution aqueuse de thiosulfat d'argent strates umfasst.
formant un bain de d6pot de base contenant 7. Verfahren zum gelvanischen
Abscheiden       largent sous forms d'un thio-sulfate complexe von
Silberuberzugen auf einem Substrat aus        d'un m~tal alcalin et un
thiosulfate de metal leitfahigem Kupfer oder einer leitfihigen Kupfer-  65
alcalin, caract6ris6e en ce quo cette solution 7    13
0008919                       14 contient 5 g/l ou moins d'argent sous
forme       tuelle et comportant une etape de giclage en d'un thiosulfate
complexe d'argent et de metal    continu d'un bain de placage au cyanure
alcalin et une teneur suffisante en un compose    d'argent et d'un mecal
alcalin contenant au mercaptan pour eviter ou retarder de facon
moins. 15 g/l d'argent sous forme de cyanure sensible le d6p8t d'argent par
immersion.    5    d'argent d'un metal alcalin, ce giclage etant 4. Proc6d6
pour le depo8t 6lectrolytique         effectu6 A grande vitesse contre une
surface du d'argent sur un substrat conducteur forme de      substrat
cuivre ou d'un alliage de cuivre comprenant le       7. Proc6d6 pour le
d6p8t electrolytique placage de- base du substrat, dans les zones
d'argent sur un substrat conducteur de cuivre destinees A etre
electro-plaquees, au moyen   10-   ou d'un alliage de cuivre comprenant une
etape d'une solution de base d'argent contenant       de placage de base du
substrat dans les zones I'argent sous forme d'un thiosulfate complexe
destinees a etre electroplaquees au moyen de metal alcalin et un
thiosulfate de metal      d'une solution de base d'argent contenant
alcalin, puis le1ectroplacage du substrat dans    I'argent sous forme d'un
thiocyanate complexe les zones prealablement plaquees, par depot  15
d'un metal alcalin et un thiocyanate de metal electrolytique d'argent sur
ces zones jusqu'a     alcalin, puis d'electroplacage des zones du sub-
l'epaisseur desiree, caracterlse par le placage  strat ayant recu le
plaquage de base par depot prealable des dites zones du substrat dans une
electrolytique d'argent sur ces zones jusqu'a solution de depot de base
d'argent contenant      l'epaisseur desiree, caracterise en ce que -les
moins de 5 g/l d'argent sous forme d'un thio-   20   dites zones du
substrat recolvent leur placage sulfate complexe d'argent et de metal
alcalin, un  de base dans une solution de depot de base thiosulfate libre
et un mercaptan en teneur suffi-  d'argent contenant moins de 5 g/l
d'argent sous sante pour empecher ou retarder de facon        form d'un
thiocyanate complexe d'argent et de significative le depot d'argent par
immersion sur  metal alcalin, le thiocyanate libre et un le substrat.
25    mercaptan en une teneur suffisante pour 5. Procede de depot
electrolytique d'argent    empecher ou retarder de facon significative le
sur un substrat conducteur de cuivre ou d'un     depot d'argent par
immersion sur le substrat alliage de cuivre utilisant une solution de
8. Une solution selon la revendication l ou la placage do cyanure d'argent
contenant du          revendication 3, destinee a etre utilisee dans un
cyanure libre ou une solution de placage   30.   procede selon l'une
quelconque des revendica- d'argent dans le thiosulfate, caracterise en ce
tions 2 et 4 A 7, et dans laquelle le compose qu'une de ses operations
consists A traitor le    mercaptan   est  le  thioglycerol,  I'acide
substrat avec un compose- mercaptan et en co      thiomalique ou l'acide
thiolactique. qu'une autre operation consiste en un placage       .9. Une
solution selon la revendication 8, con- electrolytique d'argent sur le
substrat pre-   35   tenant 0,15 ml/l d'acide thiolactique. alablement
traite dans une solution de placage       10. Une solution selon la
revendication 8 ou de cyanure d'argent contenant 10 g/l ou moins     la
revendication 9, dans laquelle le bain contlent de cyanure libre ou dans
une solution de          au moins 15 g/l. d'argent sous forme d'un placage
de thiosulfate d'argent contenant 5 g/l   cyanure d'argent de metal
alcalin. ou moins d'argent.                          40       11. Une
solution selon une quelconque des 6. Procede de depot electrolytique
d'argent     revendications 8 A 10, characterisee par le fait selon Ia
revendication 2, utilisant une pro-      que la. solution contient un
compose selenium. cedure de placage a haute vitesse ou ponc- 45 50 55 60 65


