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turing conditions, these processes proved unreliable either because the
plating potential was not precisely Technical Field
controlled or because increasing the plating rate to that required in a
commercial electroplating process The invention relates to electroplating
metal and   5   necessitated plating potentials that led to the evolu-
alloys comprising palladium and articles comprising  tion of hydrogen
during the electroplating process. such electroplated palladium and
palladium alloys.      A major advance In palladium electroplating tech-
nology occurred with the discovery that certain pal- Background of the
Invention                         ladium complex ions exhibited
electroplating poten- 10  tials far removed from the hydrogen evolution
poten- Palladium metal and alloys containing palladium  tial. The
complexing agents involve certain aliphatic are used extensively as
protective coatings on a va-  polyamines with best results obtained with
1,3 diami- riety of articles and devices both for aesthetic rea-  no
propane. This work is described In U.S. Patent sons and for utilitarian
reasons. Often, decorative ar-  4,486,274 issued to J. A. Abys, et al on
December 4, tides such as jewelry, watches, etc. are coated with  15  1984.
palladium metal or palladium alloy coatings to pro-     This discovery led
to a major commercial effect duce a bright, shiny surface attractive to the
user.  in palladium electroplating. The process has been Also, such coated
surfaces remain bright and shiny   used extensively in the United States
and throughout over long periods of time because of the chemical in-  the
world to electroplate palladium typically for elec- ertness of palladium
coatings.                  20  trical contact surfaces in various devices
such as An extremely important use for palladium metal   electrical
connectors. It has generally been used in and alloys is for electrical
contact surfaces in electri-  applications formerly requiring gold contact
surfaces cal contact devices and electrical connectors. Palla-  and has led
to considerable cost savings because of dium is ideally suited for such
applications because of  the lower cost of palladium as compared to gold.
Fur- its high electrical conductivity and because of its  25  ther
development work has been done as described chemical inertness. Early
electrical contact devices  in such references as U.S. Patent 4,468,296
Issued to and electrical connectors used palladium metal and   J. A. Abys
et al on August 28, 1984 (replenishment palladium alloys in the form of
wrought metal or alloys  compound for a palladium electroplating process)
or dad inlays often as a replacement for gold electri-  and U.S. Patent
4,493,754 issued to J. A. Abys et al cal contacts. More recently,
considerable emphasis  30   on January 15, 1985 (unique anode structure for
use has been put on fabrication of electrical contact de-  In palladium
electroplating process). Often, the palla- vices by electrodeposit Ion of
palladium metal and pal-  dium layer of the contact surface is covered with
a ladium alloys since electrodeposition is generally   very thin layer of
gold to improve wear characteris- more convenient and a less expensive
process for     tics. producing electrical contact devices and electrical
35  Because of the success of the palladium electro- connectors.
plating process involving allphatic amines, further The development of a
satisfactory electrodeposi-  improvements both in the electroplating
process and tion process for palladium metal and palladium alloy
properties of the electroplated palladium have be- has not proved to be
easy. Despite extensive experi-  come desirable. In particular, cost
reduction In the mentatlon in this technology, electrodeposited palla-  40
palladium electroplating process Is desirable as is dium generally was not
adherent, tended to be por-   greater versatility In the choice of
palladium electro- ous, often developed cracks and generally was quite
plating species. Also, greater ductility and adhesion brittle. Such a
product generally was not satisfactory  of the electroplated palladium is
desirable particular- for use as electrical contacts In electrical devices
and  ly for relatively thick (greater than 2.5 - 5.0 [err]) layers. often
left much to be desired for decorative articles.   45   Such thicklayers of
palladium metal and palladium al- It was quicidy discovered that much of
the prob-  loys would be highly useful for devices where extend- lem In
palladium electroplating gas due to the incor-  ed wear Is required.
poration of hydrogen in the palladium. Hydrogen is of-  Great adhesion and
ductility is also required In ten a byproduct of palladium electroplating
because  stripe on strip connector manufacturing operations. of the close
proximity of the potential forelectrolyzing   so   Here, the contact metal
(e.g. palladium) is electroplat- water to the plating potential for
electroplating palla-  ed as a stripe on a wide strip of substrate (e.g. a
cop- dium. Incorporation of hydrogen into the palladium   per alloy) and
this substrate with the stripe of contact degrades many of the desirable
properties of palla-  metal punched and formed Into connector pins. The
dium metal such as ductility, adhesion, etc. Indeed,  electroplated contact
metal stripe Is placed on the many palladium electroplating processes
appeared   55  strip In such a position and location that after the con- to
work well In the laboratory where the plating poten-  tact pin is formed
the contact metal is located at the tial could be precisely controlled and
plating rates are  exact point where electrical contact is made with the
relatively low. However, under commercial manufac-   mating contact
structure. 2    



3                   EP 0 415 631 B1                  4 Stripe on strip
manufacturing operations forelec-  Brief Description of the Drawing trical
contacts have a number of advantages. First of all, high speed plating
procedures can be used to pro-  FIG. 1 shows a typical apparatus useful in
elec- duce the plated strip rapidly and cheaply. Reel-to-reel   5
troplating palladium and palladium alloys in ac- continuous strip plating
processes can be used which    cordance with the invention; and often
produces high throughput at relatively low cost.  FIG. 2 shows a connector
pin electroplated with Also, the same plated strip can be used for many
dif-   palladium in accordance with the invention. ferent connectors and
connector pins. Because of the stamping operation on the plated   10
Detailed Description strip, the electroplated palladium or palladium alloy
must be highly adherent to the substrate material and   The invention is a
metal electroplating process In extremely ductile, and remain crack-free
and poros-  which the metal comprises palladium. The invention ity-free
after the stamping operation.              is based on the discovery that
the Incorporation of A variety of references have disclosed palladium   15
certain organic additives In the electroplating bath electroplating
processes including  U.S. Patent     makes the quality of the electroplated
metal (palla- 4,487,665 issued to K. B. Miscioscio et al on Decem-  dium or
palladium alloy) unusually good even when ber 11, 1984; U.S.
Patent4,491,507 issuedto G. Her-  electroplating rates are quite high and
the thickness klotz et al on January 1, 1985 and U.S. Patent       of the
electroplated film is quite great. Both pure pal- 4,545,869 issued to 1.
Goldman on October 5, 1985.  20  ladium and various palladium alloys are
electroplated The palladium tetra-ammine complex is used as the    with
excellent results. Typically, palladium alloys are source of palladium in a
number of palladium electro-  made up of at least 10 mole percent
palladium, re- plating processes including those described in U.S.  mainder
nickel, cobalt, arsenic and/or silver. Alloy Patent 4,622,110 issued to J.
L. Martin et al on No-  compositions of at least 30,50 or 70 mole percent
pal- vember 11, 1986; U.S. Patent 4,552,628 issued to J.  25  ladium,
remainder arsenic, nickel, cobaltand/orsilver Wilcox on November 12, 1985
and U.S. Patent          are typical and nickel Is a preferred alloying
metal. 4,628,165 issued to F. I. Nobel on December 9, 1986.    The
invention is concerned with the composition of the electroplating bath; in
particular with the pres- Summary of the Invention
ence in the bath of certain organic additives often 30  called surfactants
and brighteners. The bath contains The invention is a palladium and
palladium alloy  at least one surfactant and at least one brightener.
electroplating process in which the electroplating   Surfactants are
aliphatic quaternary ammonium bath comprises in addition to a source of
palladium  salts with from 4 to 35 carbon atoms. The anion of the certain
organic additives that are generally regarded  quaternary ammonium salt may
be selected from a as surfactants and brighteners. The bath contains at  35
variety of ions Including halogens (e.g. chloride, bro- least one
surfactant and at least one brightener. The  mide and iodide), other well
known inorganic anions surfactants are typically selected from alkyl
ammoni-  (e.g. sulfates, chlorates, etc.) and various organic um chlorides
with 4 to 35 carbon atoms, preferably al-  anions such as the acetate ion.
Most preferred Is the kyltrimethylammonlum chlorides from octyltrimethy-
chloride ion because of availability of quaternary am- lammonium chloride
to ectadecytrimethylammonium    4o   monium chloride compounds, stability
of the chloride chloride. Too few carbon atoms in the surfactant mol-  ion,
availability and excellent results obtained. Pre- ecule reduces the
surfactant quality of the compound  ferred are aliphatic straight-chain
trimethylammoni- (e.g. the compound in the solution does not form a   urn
chlorides with chain lengths between 8 and 18 strong surface film); too
many carbon atoms In the   carbon atoms. More preferred are the quaternary
surfactant compound structure makes the compound   45  salts with chain
lengths between 11 and 13 (e.g. un- insufficiently soluble in the
electroplating bath for  decyltrimethylammonium chloride, dodecyltrimethy-
many applications. Most preferred for the surfactant  lammonium chloride
and tridecyltrimethylammonium is dodecyltrimethylammonium chloride.
chloride) with dodecyltrimethylammonium chloride A large variety of
brighteners may be used in the  most preferred. Concentration of the
surfactant may practice of the invention. Included In the list of bright-
50   vary over large limits but typical concentration rang- eners are a
variety of organic sulfur compounds such  es from 0.0002 to OA molar with
the range from 0.004 as suffones and sulfonic acids and sulfur-nitrogen
to 0.02 molar preferred. compounds such as various sulfamides. Plated films
The electroplating bath also contains one or made in accordance with the
invention exhibit excel-  more brighteners. Typical brighteners useful In
the lent ductility, are crack-free even when made to con-  55   practice of
the invention are often sulfur-containing siderable thickness (e.g.
2-[err]), have a brightfinish  organic acids and their salts. Typical
examples are o- and exhibit excellent electrical contact characteristics
benzaldehydesulfonic acid, 1-naphthalene suffonic and wear characteristics.
acid, 2-naphthalenesulfonic acid, benzenesulfinic acid, oxy-4,
4-bis(benzene)sulfinic acid, p-toluene- 3    



5                   EP 0 415 631 B1                  6 sulfinic acid, and
3-trifluoromethylbenzenesulfinic  the palladium source. This is
particularly true since acid. Additional brightening agents useful in the
prac-  other ion concentrations may vary considerably dur- tice of the
invention are allyl phenyl sulfone, o-ben-  ing the lifetime of the bath
and affect the solubility of zoic sulfamide, benzylsulfonyl propionamide,
phenyl-   5   the source of palladium. Halide palladium salts, in- sulfonyl
acetamide, -(phenyisulfonyl)propionamide,   cluding palladium halide
complex salts (particularly benzene sulfonamide,
bis(phenylsulfonyl)methane,     chlorides) are preferred as are sulfate
palladium salts guanidine carbonate, sulfaguanidine and nicotinic
because of stability and high solubility. Also, ammo- acid. Preferred are
the following brightening agents:  nia is preferred as the complexing agent
(palladium benzenesulfonic acid, 3-trifluoromethylbenzenesul-  10  ammine
salts) because of cost, availability, solubility finic acid and allyl
phenyl sulfone with allyl phenyl sul-  and ease of removing the ammonia
from the bath. fone most preferred. Concentration of the brightener  Most
preferred is palladium tetra-ammine chloride may vary over large limits;
for example from 0.00005  [err] because of cost, high solubility and sta-
molar to saturation with 0.002 to 0.05 molar preferred  bility. and 0.001
to 0.01 molar most preferred. Some bright-  15  For palladium alloy
electroplating, some of the ener is usually used up during the plating
operation.  palladium is replaced by one or more of the alloying Most
preferred is the combination of dodecyltri-  metals such as nickel, cobalt,
silver and arsenic. Best methylammonium chloride and allyl phenyl sulfone
as  results are obtained with nickel and arsenic. Any surfactant and
brightener respectfully with a concen-  compound compatible with the
electroplating bath tration of 0.01 molar for the surfactant and 0.0005
20  and electroplating process may be used including va- molar for
brightener.                                rious metal complex compounds
and various metal In other regards, the composition of the electro-  salts.
Sulfates and chlorides are usually preferred be- plating bath is
conventional. Palladium is contained in  cause of stability and high
solubility. Typical exam- the aqueous bath in the form of a soluble species
suit-  pies for nickel alloys are [err] for arsenic able for use in an
electroplating process. Particularly  25  alloys, [err]. useful are
palladium complex ion compounds such as      Plating rates in terms of
current densities may [err] and the corresponding bromide and io-    also
vary overlarge limits, typicallyfrom 0.01 to often dide as well as other
stable anions such as sulfates,  greater than 500 or even 1000 milliamperes
per nitrates, etc., the palladium tetra-ammine salts such  square
centimeters. Typical rates are 50 to 200 mil- as [err] and the
corresponding bromide and   30  liamperes per square centimeters. iodide as
well as other stable anions such as sulfates,  Temperature of the bath may
vary from the etc., and various palladium complexes in which the   freezing
temperature of the bath to the boiling tem- complexing agent Is an organic
compound such as an   perature of the bath with room temperature often pre-
amine (see for example U.S. Patent 4,486,274 which  ferred for convenience
or slightly higher tempera- Is Incorporated by reference). Also useful as a
source   35  tures (25-55 degrees C) preferred under certain cir- of
palladium are palladium complex hydroxides such   cumstances (e.g. high
plating speed, high concentra- as palladium hydroxide complexed with
various or-   tions of salts In the bath). Typically, the bath is often
ganic compounds such as organic amines and poly-     operated at 40 degrees
C. amines and complexed with ammonia (e.g. di-[err]-hy-       The pH may
vary over large limits (e.g. 6.0 to droxo-bis-[cis-diammine palladium
(11)]).       4o   13.5) but generally alkaline or slightly acidic values
Also useful as a source of palladium are various  are preferred with 6.5 to
8.5 used most often. The simple palladium compounds such as [err] and the
range 7.0 to 8.0 Is more preferred with the range corresponding bromide and
iodide, [err],   around 7.5 [err] 0.2 most preferred. Very high pH values
etc.                                                 for the electroplating
bath leads to excessive loss of The concentration of palladium may vary
over  45  ammonia; too low a pH might lead to precipitation of large
limits. For example, concentrations as low as  some of the components of
the bath or undesirable 0.00005 M are useful as are concentrations up to
sat-  chemical attack on the surface being electroplated. uration of the
source of palladium. Excellent results   Other ingredients may be present
in the bath to are obtained in the concentration range from 0.005 to
improve electrical properties of the bath, stabilize 1.0 M with the
concentration range 0.28  0.05 M   50  the palladium source or stabilize
acid concentration yielding best results. Too low a concentration of pal-
of the bath. For example, conducting salts may be ladium is often
inconvenient because of frequent re-  added to the bath to increase
conductivity, improve plenishments needed and the fact that even modest
current and electroplating distribution and Increase plating rates will
consume all the palladium present in  electroplating rates. Any stable,
soluble salt may be a very short time. Higher palladium concentrations   55
used. A particularly convenient salt is ammonium are usually associated
with higher electroplating    chloride in the concentration range from 0.01
to 5.0 rates. Very high concentrations of palladium are not  molar (or
saturation) with 1.0  0.5 molar preferred. detrimental to the quality of
the plated films but often  Abufferagent is also useful for controlling the
pH are avoided to prevent Inconvenient precipitation of  of the bath and
incidentally increasing the conductiv- 4    



7                   EP 0 415 631 B1                 8 ity of the solution.
Abufferconsistentwith the desired  Example 6 pH of the solution may be
used. Atypical bufferforthe pH values of interest here is the phosphate
system,    Excellent results are also obtained with various namely [err].
Typical concentrations are from    5   concentrations of palladium  sources
including 0.01 to 2.0 molar with 0.5  0.2 preferred. The pH is  0.005M,
0.1M, 0.2M, 0.3M, 1.0M and saturation. usually adjusted by the addition of
acid (e.g. HCI) or base (e.g. aqueous NH4).
Example 7 Several examples are set forth to illustrate the in- vention.
10       Excellent results are also obtained with a variety of sources of
palladium including [err], Example 1
[err] and corre- sponding bromide, iodide, sulfate, etc., palladium hy- An
aqueous electroplating bath is made up using  droxide complexes and
palladium complexed with va- 0.0005 molar [err], 0.01 molar [err] and 0.01
15  rious organic compounds such as organic amines and molar [err].
Included in the solution are a surfac-  polyamines tant (dodecyltrimethyl
ammonium chloride) and a brightener (allylphenyl sulfone) in concentrations
of  Example 8 0.0002 molar and 0.00005 molar respectively. The bath has a
conductivity greater than [err] mho-cm.  20  Excellent results are also
obtained using as a Excellent results are obtained on electroplating on a
source of palladium such palladium compounds as conductive surface (e.g.
metallic surfaces such as  [err]. etc. copper, nickel, palladium, etc.).
Example 9 Example 2                                     25 Excellent
results are also obtained electroplating Excellent results are also
obtained with surfac-  palladium alloys with metals such as nickel, cobalt,
tant concentrations of 0.004M, 0.01M, 0.02M, 0.4M  silver and arsenic.
Various compounds are used as and saturation.
the source of the alloying metals such as chlorides, 30  sulfates, oxides,
hydroxides, etc. Various alloy com- Example 3
positions are obtainable Including 30 mole percent al- loy metal, remainder
palladium, 50 mole percent al- Excellent results are also obtained with
brighten-  loying metal, remainder palladium and 70 mole per- er
concentrations of 0.005M, 0.01M, 0.03M; 0.05M,  cent alloying metal,
remainder palladium. 0.2M and saturation.                          35
Example 10 Example 4 Excellent results are obtained at various bath pH
Excellent results are obtained with surfactants  values including 6.0, 6.5,
7.0, 7.5, 8.0, 8.5, 9.0, 10.0, selected from aliphatic, straight-chain
trimethylam-   40  11.0, 12.0, 13.0 and 13.5. monlum chlorides with chain
lengths from 8 to 18 car-  FIG. I shows apparatus 10 useful In the practice
bon atoms.                                         of the Invention. The
surface to be plated 11 Is made the cathode In the electrolytic process.
The anode 12 Example 5                                          Is
conveniently made of platinized titanium or may be 45   made of various
other materials such as oxides of pla- Excellent results are obtained with
a variety of  tinum group metals, binder metal oxides, etc. Both brightener
compounds including o-benzaldehydesul-  anode and cathode are partially
Immersed In the fonic acid, 1-naphthalenesulfonic acid, 2-naphthale-
electroplating bath 13 containing source of palladium nesulfonic acid,
benzenesulfinic acid, oxy-4,4-    and surfactant and brightener In
accordance with the bis(benzene)sulfinic acid, p-toluenesulfinic acid, 3-
50  Invention. A container Is used to hold the palladium
trifluoromethylbenzenesulfinic acid, allyl phenyl sul-  plating solution
and the anode 12 and cathode 11 are fone, o-benzoic sulfamide,
benzylsulfonyl propiona-  electrically connected to source of electrical
energy mide, phenylsulfonyl acetamide, 3-(phenylsulfo-    15. An ammeter 16
and voltmeter 17 are used to mon- nyl)proplonamide, benzene sulfonamide,
bis(phenyl  Itor current and voltage. The voltage and current are
sulfonyl)methane, guanidine carbonate, sulfaguani-  55  controlled inside
the source of electrical energy 15. dine and nicotinic acid.
The palladium electroplating process may be used to electroplate palladium
metal and palladium alloy on a great variety of articles and devices. Shown
In FIG. 2 Is a contact pin 20, electroplated with palla- 5    



9                   EP 0 415 631 B1                 10 dium 21 with a small
contact area 22 also coated with  B. The process of claim 1 CHARACTERISED
IN a thin layer of gold.                                 THAT the
electroplating bath comprises a con- ducting salt 5 Claims
9. The process of claim 1, CHARACTERISED IN THAT the conducting salt
comprises ammonium 1. A process for electroplating a metallic substance
chloride. on a surface, said metallic substance comprising palladium
comprising the step of passing current  10  10. The process of claim 1,
CHARACTERISED IN through a cathode, an electroplating bath and an   THAT
the electroplating bath comprises a buffer anode with cathode potential
great enough to      (phosphate). electroplate palladium, said
electroplating bath having a conductivity greater than [err]-cm and
comprising a source of palladium CHARAC-   15  Patentanspriche TERISED IN
THAT the electroplating bath fur- ther comprises a surfactant and a
brightener,  1. Verfahren zur Elektroplattierung elner metalli- said
surfactant selected from alkyl ammonium      schen Substanz auf einer
Oberflache, wobei die chlorides with from 4 to 35 carbon atoms and said
metallische Substanz Palladium enthfilt, mit fol-
brightenerselectedfromo-benzaldehydesulfonic  20   genden Schritten: Strom
wird durch elne Katho- acid, 1-napthalenesulfonic acid, 2-naphthalene-
de, ein Elektroplattierbad und eine Anode ge- sulfonic acid,
benzenesulfinic acid, oxy-4,4-     schickt, wobei das Elektrodenpotential
hoch ge- bis(benzene)sulfinic acid, p-toluene sulfinic acid.  nug ist,
Palladium zu elektroplattieren, das Elek- 3-trifluoromethyl benzene
sulfinic acid, allyl phe-  troplattierbad eine Leltfahigkeit > 10-3 Sie-
nyl sulfone, o-benzoic sulfamide, benzylsulfonyl  25  mens/cm und eine
Palladiumquelle aufweist, propionamide, phenylsulfonyl acetamide, 3-(phe-
dadurch gekennzelchnet, nylsulfonyl)propionamide, benzene sulfonamide,
dal das Elektropiattlerbad noch ein Tensid (Surf-
bis(phenylsulfonyl)methane, guanidine carbon-      aktanten) und ein
Glanzmittel aufwelst, das das ate, sulfaguanidine and nicotinic acid.
Tensid aus Alkylammoniumchloriden mit von 4 bis 30      35
Kohlenstoffatomen ausgewAhlt ist und 2. The process of claIm 1,
CHARACTERISED IN           dal das Glanzmlttel aus folgenden Verbindun-
THAT the surfactant is an aliphatic, straight-     gen ausgewahit ist chain
trimethylammonium chloride with chain        o-Benzaldehydsulfonsalure,
1-Naphthaiensulfon- lengths between 8 and 18 carbon atoms.
saure, 2-Naphthalensuifonsaure, Benzosiifinsaure, 35
Oxy-4,4-bis-(benzol)-sulfinslure, p-Toduoisulfin- 3. The process of daim 2,
CHARACTERISED IN            slure, 3-Trifluormethylbenzolsulfinslurs,
Allyl- THAT the surfactant is selected from. undecyltri-  phenylsulfon,
o-Benzoesulfamid, Benzyisulfonyl- methylammonlum chloride,
dodecyltrimethylam-       propionamid, Phenylsulfonylacetamid, 3-(Phe-
monium chloride and tridecyltrimethylammoni-
nyisulfonyl)-proplonamid, Benzolsulfonamid, urn chloride.
40      bis-(Phenyisulfonyi)-methan, Guenidincarbo- nat, Sulfaguanidin und
Nikotinsaure. 4. The process of daim 1, CHARACTERISED IN THAT the
concentration of surfactant ranges    2. Verfahren nach Anspruch 1, from
0.0002 to 0.4 molar.                          dadurch gekennzelchnet, daB
das Tensid eln ali- 45      phatisches geradekettiges Trimethylammonium- 5.
The process of claim 1, CHARACTERISED IN           chiorid mit Kettenlangen
zwlschen 8 und 18 Koh- THAT the source of palladium comprises a palla-
lenstoffatomen Ist dium compound selected from PdCI2, PdBr2, Pdl2, PdSO4
and Pd(N03)2.                      3. Verfahren nach Anspruch 2, so
dadurch geekennzelchnet, daB das Tensid ausge- 6. The process of daim 1,
CHARACTERISED IN            wahit 1et aus Undecyitrimethylammoniumchlorld,
THAT the source of palladium Is a palladium com-
Dodecyltrimethylammoniumchlorld und Tridecyl- plex Ion compound, with the
compbexing agent      trimethylammoniumchlorid. being ammonia. 55   4.
Verfahren nach Anspruch 1, 7. The process of claim 1, CHARACTERISED IN
dadurch gekennzeichnet, daB die molare Kon- THAT the electroplating bath
has a pH between      zentration des Tensids von 0,0002 bis 0,4 relcht. 6.0
and 13.5. S. Verfahren nach Anspruch 1, 6    



9                   EP 0 415 631 B1                 10 dium 21 with a small
contact area 22 also coated with  8. The process of claim 1 CHARACTERISED
IN a thin layer of gold.                                 THAT the
electroplating bath comprises a con- ducting salt. 5 Claims
9. The process of claim 1. CHARACTERISED IN THAT the conducting salt
comprises ammonium 1. A process for electroplating a metallic substance
chloride. on a surface, said metallic substance comprising palladium
comprising the step of passing current  10  10. The process of claim 1,
CHARACTERISED IN through a cathode, an electroplating bath and an   THAT
the electroplating bath comprises a buffer anode with cathode potential
great enough to      (phosphate). electroplate palladium, said
electroplating bath having a conductivity greater than 10-3mho-cm and
comprising a source of palladium CHARAC-   15   Patentanspriche TERISED IN
THAT the electroplating bath fur- ther comprises a surfactant and a
brightener,  1. Verfahren zur Elektroplattierung einer metalli- said
surfactant selected from alkyl ammonium       schen Substanz auf einer
Oberflache, wobei die chlorides with from 4 to 35 carbon atoms and said
metallische Substanz Palladium enthalt, mit fol-
brightenerselectedfromo-benzaldehydesulfonic  20   genden Schritten: Strom
wird durch elne Katho- acid, 1-napthalenesulfonic acid, 2-naphthalene-
de, ein Elektroplattierbad und eine Anode ge- sulfonic acid,
benzenesulfinic acid, oxy-4,A-      schickt, wobei das Elektrodenpotential
hoch ge- bis(benzene)sulfinic acid, p-toluene sulfinic acid.  nug ist,
Palladium zu elektroplattieren, des Elek- 3-trifluoromethyl benzene
sulfinic acid, allyl phe-  troplattierbad eine Leitfihigkeit > 10-3 Sie-
nyl sulfone, o-benzoic sulfamide, benzylsulfonyl  25  mens/cm und eine
Palladiumquelle aufweist, propionamide, phenylsulfonyl acetamide, 3-(phe-
dadurch gekennzeichnet, nylsulfonyl)propionamide, benzene sulfonamide,
daB des Elektroplattierbad noch ein Tensid (Surf-
bis(phenylsulfonyl)methane, guanidine carbon-      aktanten) und ein
GlanzmIttel aufweist. das das ate, sulfaguanidine and nicotinic acid.
Tensid ausAlkylammoniumchlorlden mit von 4 bis 30      35 Kohlenstoffatomen
ausgewAhit ist und 2. The process of claim 1, CHARACTERISED IN
daB des Glanzmittel aus folgenden Verbindun- THAT the surfactant is an
aliphatic, straight-     gen ausgewahit !st: chain trimethylammonlum
chloride with chain        o-Benzaldehydsulfonslaure, 1-Naphthalensulfon-
lengths between 8 and 18 carbon atoms.            saure,
2-Naphthalensulfonsaure, Benzolsulfinsdure, 35
Oxy-4,4-bis-(benzol)-sulfinsAure, p-Toluolsulfin- 3. The process of claim
2, CHARACTERISED IN           saure, 3-Trifluormethylbenzolsulfinsgure,
Allyl- THAT the surfactant Is selected from undecyltri-   phenylsulfon,
o-Benzoesulfamid, Benzylsulfonyl- methylammonium chloride,
dodecyltrimethylam-       proplonamid, Phenylsulfonylacetamid, 3-(Phe-
monium chloride and tridecyltrimethylammoni-
nylsulfonyl)-propionamid, Benzolsulfonamid, um chloride.
40      bis-(Phenylsulfonyl)-methan, Guanidincarbo- nat, Sulfaguanidin und
Nikotinsaure. 4. The process of claim 1, CHARACTERISED IN THAT the
concentration of surfactant ranges    2. Verfahren nach Anspruch 1, from
0.0002 to 0.4 molar.                          dadurch gekennzelchnet, daB
das Tensid eln al - 45      phatisches geradekettiges Trimethylammonium- 5.
The process of claim 1, CHARACTERISED IN           chlorid mit Kettenlangen
zwischen 8 und 18 Koh- THAT the source of palladium comprises a palla-
lenstoffatomen ist. dium compound selected from PdCI2, PdBr2, Pdl2, PdSO4
and Pd(NO3)2.                      3. Verfahren nach Anspruch 2, so
dadurch gekennzeichnet, daB des Tensid ausge- 6. The process of daim 1,
CHARACTERISED IN            wAhItist aus Undecyltrimethylammoniumchlorid,
THAT the source of palladium is a palladium com-
Dodecyltrimethylammoniumchlorld und Tridecyl- plex Ion compound, with the
complexing agent      trimethylammoniumchlorid. being ammonia. 55  4.
Verfahren nach Anspruch 1, 7. The process of claim 1, CHARACTERISED IN
dadurch gekennzeichnet, daB die molare Kon- THAT the electroplating bath
has a pH between      zentration des Tensids von 0,0002 bis 0,4 relcht. 6.0
and 13.5. 5. Verfahren nach Anspruch 1, 6    
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11111111111111111111111 dadurch gekennzeichnot, dal die Palladiumquel-  2.
Proc6de selon la revendicatlon 1, CARACTERI- le eine Palladiumverbindung
wie folgt ausgewAhlt   SE EN CE QUE le tensioactif est un chlorure de
umfaflt: PdCI2, PdBr2, Pdl2, PdSO4 und Pd(NO3)2.  trimethylammonium
aliphatique, A chatne droite, 5      ayant des longueurs de chaine
comprises entre 6. Verfahren nach Anspruch 1,                         8 et
18 atomes de carbone. dadurch gekennzeichnet, daB die Palladiumquel- le
eine komplexe lonenverbindung des Palladi-  3. Proc6d6 selon la
revendicatbon 2, CARACTERI- urns ist, wobel das Komplexbildungsmittel Am-
SE EN CE QUE le tensloactif est cholsi parmi le moniak ist.
10       chlorure dundecyttrimdthylammonfum, le chlo- rure de
dodhcyltrlm6thylammonium et le chloru- 7. Verfahren nach Anspruch 1,
re de tridecyltrimethylammonium. dadurch gekennzeichnet, daB das
Elektroplat- tierbad einen pH-Wert zwischen 6,0 und 13,5    4. Procede
selon la revendication 1, CARACTERI- aufweist.
15       SE EN CE QUE la concentration du tensioactif s'6chelonne de
0,0002M A 0,4M. 8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB
das Elektroplat-   5. Procede selon la revendication 1, CARACTERI- tierbad
ein leitendes Salz aufweist.               SE EN CE QUE la source de
palladium comprend 20      un compose de palladium choisit parmi PdCI2, 9.
Verfahren nach Anspruch 1,                         PdBr2, Pdl2, PdSO4 et
Pd(NO3)2. dadurch gekennzeichnet, daB das leitende Salz Ammoniumchlorid
umfallt.                       6. Proced6 selon la revendication 1,
CARACTERI- SE EN CE QUE la source de palladium est un 10. Verfahren nach
Anspruch 1,                25      compos6 lonique complexe de palladium,
I'agent dadurch gekennzeichnet, dal des Elektroplat-       complexant 6tant
l'ammonlac. tibrbad einen Puffer (Phosphat) umfaBt. 7. Proc6d6 selon la
revendication 1, CARACTERI- SE EN CE QUE le bain de depot 6lectrolytique
Revendicatlons                                30      possede un pH compris
entre 6,0 et 13,5. 1. Proced6 de placage 6lectrolytique d'une subs-   S.
Procbd6 selon la revendication 1, CARACTERI- tance metallique sur une
surface, ladite substan-  SE EN CE QUE le bain de d6pot 6lectrolytique ce
mitallique comprenant du palladium, procede     comprend un sel conducteur.
qul comprend l'btape qul consists A faire passer  35 un courant A travers
une cathode, un bain de de-  9. Proced6 selon la revendlcation 1,
CARACTERI- pot 6lectrolytique et une anode, avec un potentiel  SE EN CE QUE
le sel conductour comprend du cathodlique suffisamment eleve pour dbposer
le     chlorure d'ammonlum. palladium par 6lectrolyse, ledit baln de depot
6lectrolytique ayant uns conductivit6 superieure  40  10. Proc6d6 selon la
revendlcation 1, CARACTERI- a 10-3 S.cm et comprenant une source de palla-
SE EN CE QUE Is bain de depot 6lectrolytique dium, CARACTERISE EN CE QUE le
bain de de-         comprend un tampon (phosphate). pot 6lectrolytique
comprend en outre un ten- sloactif etun azurant, ledit tensloactif etant
choisi parmi les chlorures d'alkylammonium de 4 A 35   45 atomes de carbone
et ledit azurant etant choisi parml I 'aclde o-benzaldlhyd-sulfonique,
lacide 1-naphtalbne-sulfonique, Ilacide 2-naphtalene- sulfonique, Iacide
benzbne-suifhique, I'acide oxy-4,4-bis(benzbne)sulfinlque, I'acide p-tolub-
so ne-sulffinque et l'acide 3-trifluoromn6thylbenze- no-sulfinique,
l'allylphenyisulfone, le o-benzo- que-sulfamide, le
benzysulfonylproplonamide, le ph6nyisulfonylac6tamide, le 3-(phenyl-sulfo-
nyl)proplonamide, le benzbne-sultonamide, le  55
bls(phbnylsulfonyl)m6thane. le carbonate de guanidine, le sulfaguanidine et
l'acdde nicotini- que. 7    


