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-1- METHOD OF OBTAINING A YELLOW GOLD ALLOY DEPCSI Tl ON
BY GALVANOPLASTY W THOUT USI NG TOXIC METALS OR
METALLO DS The invention relates to an electrolytic
deposition in the formof a thick gold alloy |ayer
and the manufacturing nmethod thereof. In the field of
decorative plating, nethods are known for producing 5
gold electrolytic depositions that are yellowwith a
fineness greater than or equal to 9 carats, ductile
with a thickness of 10 mcrons, and with a high |evel
of tarnish resistance. These depositions are obtained
by electrolysis in an alkaline galvanic bath )
containing 0.1 to 3g/l of cadmum in addition to
gol d and copper The dep03|t|ons obtalned via these
known ,

of IIJEFG.'B(SI'EMBNSBW C-ml VANVBE’ILNSEWV\BIGO-{@LBT Cb.hSIMGdTOXIC
provides a yello he quantity of
copper cont ai ned mmﬂm&adm umis
extrenely toxic and prohibited in sone countries.

O her known yel |l ow depositions are alloys conprising

gold and silver. 15 18 carat gold alloys containin
copper TAedin¥entionrielates dacan @Iﬁcéwoésrtmad@@osdmnn the form of a

oMK Soiq LSS BYEPRATIAL ARMUSAYHAS nRltRa (hdraERess t oo

coppe Iy, I'ONsS have poor
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el ectrolytic deposition in the form of
an alkaline galvanic bath containing 0.1 to 3¢/l of cadmium, in addition to

gold and copper. The depositions obtained via these known methods have
however cadmium levels of between 1 and 10%. Cadmium facilitates the
deposition of thick layers, i.e. between 1 and 800 microns and provides a
yellow alloy by reducing the quantity of copper contained in the alloy,
however, cadmium is extremely toxic and prohibited in some countries.

Other known yellow depositions are alloys comprising gold and silver.

18 carat gold alloys containing copper and zinc and no cadmium are
also known. However, these depositions are too pink (fineness too copper
rich). Finally, these depositions have poor resistance to corrosion which

means that they tarnish quickly.

It is an object of this invention to overcome all or part of the
aforementioned drawbacks by proposing a method for depositing a thick
gold alloy layer that is yellow and has neither zinc nor cadmium as main

components.

The invention thus relates to an electrolytic deposition in the form of
a gold alloy, whose thickness is comprised between 1 and 800 microns and
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a gold all oy, whose thickness is conprised between 1
and 800 m crons and -2- includes copper, characterized
inthat it includes indiumas the third main
conmponent. According to ot her advantageous features of
the invention: - the depositiomRi+s substantially free
of toxic netals or netalloids; 5 - the deposition

i ncludes a colour conprised within the fields of 1 N
and 3N (in accordance with | SO standard 8654); - the

deposition is shiny and is highly resistant to
ccbW'ké@@-“oﬁOpnfﬂ@ ghavaeterized in dhat itingledes indiumeas doe fthird main

n’?p?d wopl asty deposition of a gold alloy on an
elec e dipped in a bath including gold 10 netal in
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ot her aévant ageous features of the invention: -the

bath i n‘fﬁé*ﬁ@g?élf@m&sﬁlﬁy %QidQS 'hlghlyof'eéiéibﬁt [)Beéé\lroé.@nt he

form of I ne aurocyani de and prefera

the batyigl r?ﬁvém f.ei’l r’é@at{e gﬁ 8- @éeth&fl @ %é Cgal\ﬁancplasty

copper Il cyanl pre
bakepositichuafes g‘c:ldmilm@ amgan Blemtrcsrlegdmbedf ini acbalkmnduding gold
i n_compl form nd prefera i ncl udes 1 - the
ool T i oot ARy Sige SRl wgB st Sompérits, a
Wémrﬁ@ agenbta Icaﬁipl@baﬁ fagéhﬂ%ﬁﬂtfréléld?énm% ketvagerigedn that
10 M.r' and preferably 3 n
the alloy metals are copper in”the form of the copper Il cyanide and
potassium, and indium in complex aminocarboxylic or aminophosphoric

form for depositing a shiny reflective? yellow type gold alloy.
According to other advantageous features of the invention:

- the bath includes from 1 to 10 g.I"" of gold metal in the form of
alkaline aurocyanide and preferably 5 g.I';

- the bath includes from 30 to 80 g.I" of alcalic copper Il cyanide and
preferably 50 g.I";

- the bath includes from 10 mg.I'" to 6 g.I" of indium metal in complex
form and preferably includes 1 g.I'1;

- the bath includes 15 to 359.I'1 of free cyanide;

the wetting agent includes a concentration of between 0.05 to 10 ml.I" and
preferably 3 ml.I";

- the wetting agent is selected from among polyoxyalcoylenic, ether
phosphate, lauryl sulphate, dimethyldodecylamine-N-oxide, dimethyl-
dodecyl ammonium propane sulfonate types or any other type able to wet in
an alkaline cyanide medium;
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25 - the wetting agent is selected from anong

pol yoxyal coyl enic, ether phosphate, |auryl sul phate,

di met hyl dodecyl anm ne- N- oxi de, di net hyl - dodecyl
amoni um propane sul fonate types or any other type

able to wet in an alkaline cyagpide nedium -3- -the

am nocar boxyl i ¢ conpl exi ng agent includes a

concentration of between 0.1 and 20 g.11; - the bath
includes an amine in a concentration of between 0.001

and 5ml.1-'" 5 - the bath includes a depolariser in a
concentithe iapninotatboxykie complexing .agenpt ingludes agcongeniration of

-t L.pGlysdest.conducti ve salts of the foll ow ng
tfﬁi@egﬁghmoéﬁﬁgée§§ 'carbonates, citrates, sul phates,
tartrat uconai es and/ or. phosphanates;.,1Q - t
ammer i b PERRE AN in R 2R EE I g hehwigeh tfi001 and
8Gml.|'- the pH of the bath is nmintained between 8 and

12; - the nmethod is carried out at current densities

of bet weRd LAtk iRdldded DOdépdarider H8 @&IrRehiralidsict Between 0.1
preferably followed by a thernmal treatnent at at 15

| éag{ 380 28499488.1Gel sius for at least 30 mnutes in
order to obtain optinum deposition qualitK. The bath
may al séheobath nlrmllbiesghcmcg:cﬂwhéaﬁsi g¥it dher foklowing types:

PSP Afe, BSbItEE BlatfE BRLeleS Areater. plvgonatss, andior

a phiospBahatessul f onat ed castor oil, methylim dazole,
di t hi ocarboxylic acid, 20 such as thiourea,

t hi obat lhé terhgeird, of thk batR id MalitlinedecvebhiSDEd 80°C;
acid. In an exanple deposition, there is a gold all oy,

free of th@pHoMBEMath & maintained between 8 and 12;
- the method is carried out at current densities of between 0.2 and
1.5 A.dm=.

The electrolysis is preferably followed by a thermal treatment at at
least 450 degrees Celsius for at least 30 minutes in order to obtain optimum
deposition quality.

The bath may also contain a brightener. The brightener is preferably
a butynediol derivative, a pyridinio-propane sulfonate or a mixture of the
two, a tin salt, sulfonated castor oil, methylimidazole, dithiocarboxylic acid,
such as thiourea, thiobarbituric acid, imidazolidinthione or thiomalic acid.

In an example deposition, there is a gold alloy, free of toxic metals or
metalloids, in particular free of cadmium, with a 2N yellow colour, a
thickness of 200 microns, excellent brilliance and highly wear and tarnish
resistant.

This deposition is obtained by electrolysis in an electrolytic bath of

the following type:
Example 1:

- Au:3g.l’
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[loids, in particular free of cadmum wth a 2N

ow colour, a thickness of 200 nmicrons, excellent

| iance and highly wear and tarnish resistant.

This deposition is obtained by electrolysis in an
trolytic bath of the foll-osing type: Exanple 1:
39g.11 -4- CQu: 45 g.r-11In: 0.1 g.l-" KCN:
1 pH10.5 5 - Tenperature : 65C Current density:

el ec
Au:

g.r-
0.5

A.dm2 Wetting agent: 0.05 m .r-1

22

NN- D et hyl dpdecyl N Oxide |mnodiacetic @ 20 g.1-1

Ethy
sel e

Cariefiamne: 0.5 n. r-1 10 - Potassium

nocyal ate : 1 ng.r-’ Exanple 2: - Au: 6 g.

: -60lng. ©1gfi5 - In: 2g.r' - KCN: 30 g.r' -

g.rl

- Ag: 10 ng. 1-1 - Diethylentriamne: 0.2
KCN:22g.I"

pH:10.5

Temperature : 65°C

Current density : 0.5 A.dm™

Wetting agent: 0.05 ml .I'" NN-Dimethyldodecyl N Oxide
Iminodiacetic : 20 g.I”

Ethylenediamine: 0.5 ml. I

Potassium selenocyalate : 1 mg.I”

Example 2 :

Au: 6 gl

Cu:60g."

In:2g.l"

KCN:30g.I"

NTA :4 g’

Ag: 10 mg.I"

Diethylentriamine: 0.2 mi.I"
Gallium, selenium or tellurium: 5 mg.I”
Sodium hypophosphite: 0.1 g.I”
Thiomalic acid: 50 mg.I”
Current density : 0.5 A.dm?
Temperature : 70°C

pH: 10.5

ri
NT
m

A
.r'

25

Cu
4



20 - Gllium seleniumor tellurium 5 ng.rl1 - Sodium
hypophosphite: 0.1 g.r' - Thiomalic acid: 50 ng.rl -
Current density: 0.5 A.dm2 - Tenperature : 70C 25 -
pH: 10.5 -5- - Wetting agent: 2 nml.I-" ether
phosphate In these exanples, thg_electrolytic bath is
contained in a polypropylene or PVC bath holder with
heat insulation. The bath is heated using quartz,
PTFE, porcelain or stabilised stainless steel

t her no-plungers. 5 Broper cathodic agitation and
el'ec\(\‘ﬂilpfyg éQWtoR/FﬁUstEtg@r phosphidteed. The anodes are
made of platinumplated titanium stainless steel,

r ut henituntheser | @xamples, athe)yeletctrelyelof bdthdés sonfained in a

B, 5 S P 18y . T a8 hestea

musingeguarte, @GEFFEN pbri;emﬁi or lsthblﬁé?sdeéﬁtéfmé@s Steeftidthi®plungers.
d min 30 mnutes. O course, this

05| t i 0

Hﬁogl%@eltgtw Rl elpatialyte] fiowt st pecratptained. The
b f [
mﬁh°ﬂé§ “"‘E‘E*’f PR Biate BBef HaRess Seel Futhenium,
pHidiuroiralloys tereaf.h may contain negligible quantities
of the follow ng netals: Ag, Cd, Zr, Se, Te, Sb, Sn,
Ga AsUnSer sBeh cBinditibhs)Moatrmdic effidiencyedt 6agnggentinagn be

o Bt S oV a1 an

10 dS%’fﬁbFe' 2" Shing APloitn' 1 PInBR 30 minutes.

15

Of course, this invention is not limited to the illustrated example, but
is capable of various variants and alterations which will be clear to those
skilled in the art. In particular, the bath may contain negligible quantities of
the following metals: Ag, Cd, Zr, Se, Te, Sb, Sn, Ga, As, Sr, Be, Bi.

Moreover, the wetting agent may be of any type able to wet in an
alkaline cyanide medium.
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el ectrode dipped in a bath including gold netal in the
form of al kaline aurocyanide, organonetallic
conmponents, a wetting agent, a conplexing agent and
free cyanide, characterized in that the alloy netals
are copper in 5 the formof copgber Il cyanide and
potassium and conplex indiumfor depositing a shiny
reflective yellow type gold alloy on the el ectrode. 2.
Met hod according to claim 1, characterized in that the
conplex indiumis of the am nocarboxylic or
afild8sphoni c type. 3. Method according to claim1
or 2, characterized in that the bath 10 includes from
1to 10 g.f-" of gold netal in the formof alkaline
aurocyani de. 4. Method according to any of the
pr ecedi ng Method fOICE‘rmr gat\@hbpta@ty ﬂebbﬁtloﬁ bt abgbhj alto% on an

ﬁﬁ$des from30 to of Il nmetal int

refe dipped; weacpam drap!uc!;ng mlﬁo@eaajc@r thendomne efnglkaline

OBuFd"c?aH d%ced? rﬁbi%ﬁ"@ coﬁk?d gr %Z\Egtttggﬁ%%én}r\# gé\iEoMb‘Fexmg

bath i nc udes
| agelmtnaméfrele cyaﬂldwmalcteuzeﬂ d‘l that tle allgy aiettlscare copper in

C ter| in that the bath . ..
B S % 5 apEE 1 EgaRGerahd Sotakdluley Sind, Eoridlegndiym for
adepmﬂtun‘g} atshirynseflettivd gelicve tase §aldcllidlyh the electrode.
characterized in that the wetting agent includes a

concent pat Methed ab@érﬂﬁ@t&c@ﬁn@%h&@ad@ﬂzéﬂ irf that%he complex

Met hod ,according to claim 1 or characterized in
t Ingiurp g of W@t@mwmhp&rma@mwmwﬂg t he
pol yoxyal coyl enic, ether phosphate,

foI | ow ng t
| auryl Hég'l!ld ageording/iaiclawe yi ern?. reharacterized in that the bath

"@EL“&*WM FIShYEAPERE B f rocyani
char 251 o Skl oo b BB Po el Maracirces

in that the bath includes from 30 to 80 g.I"" of copper Il metal in the form of

akkaline cyanide.

5. Method according to any of the preceding claims, characterized
in that the bath includes from 10 m g.I"" to 5g.I'" of complex indium metal.

6. Method according to any of the preceding claims, characterized
in that the bath includes from 15 to 35 g.I'" of free cyanide.

7. Method according to any of the preceding claims, characterized
in that the wetting agent includes a concentration of between 0.05 and 10
ml.I".

8. Method according to claim 1 or 7, characterized in that the
wetting agent is chosen from among the following types: polyoxyaicoylenic,
ether phosphate, lauryl sulphate, dimethyldodecylamine N oxide,
dimethyldodecyl ammonium propane sulfonate.

9. Method according to any of the preceding claims, characterized

in that the bath includes an amine concentration of between 0.01 and 5 ml.I’
1
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10. Method according to any of the preceding clains,
characterized in that the bath includes an am ne
concentration of between 0.01 ng.l" to 20 ny.l-1. 11.

Met hod according to any of the preceding clains,
characterized 5 in that the bafh includes a

depol ari sing concentration of between 0.1 ng.l-' to

20 ng.1-1. 12. Method according to any of the

preceding clains, characterized in that the bath

i ncl udes conductlve salts of the followng ty

phosphat®s Methadiancerding tejanynfdhe pgewgmag @éarms characterized

tEIﬁttﬁéitﬁ% b&ﬁ%@!ﬂﬂ%%nﬁ&%ﬁ ﬁ@ﬂi&?ﬂ%&l 8 Cc?tm:e?'nso 01 mg.l" to

gccording to an e prece
cﬁ%(}mgtlerlzed in that the tenperature of the bath is
mai nt ai ned between 50 and 80C. 14. Method according to
any of the Me’nb\odcﬁomgrd)hgitmnycdfaha(pﬂ'maingl claimst bharacterized

S nmai tal ned bet d 12. 15, .
it B8 Be bt mgurles 3 dBReladsinS soBceRrAtPE ohPrpveen 0 mg.r
chgrz@qhgnﬂzed 15 in that the nethod is performed wth
a current density of between 0.2 and 1.5A dnR. 16.

El ect r olgyt iNetfBB Qb difg it ahg%fftﬁ? 'ﬁ}ﬁéed?ng%iéinﬁl ER¥racterized

froma method accordin cedin
clinitha the hath includasseo otme shlts of tf@iqﬂommjtweﬁmb@sphates

cRaraigh e Bl BBl SR RARRR andly enpsppepates
EE{ Q,egﬁl'??ﬁﬁﬁé’tp ﬁ@gcﬁm\ﬁgﬁ% ralgxl of%rl?e Ir[‘>¥ece mogl;J IE:Ialmgp&hara%l:tc-;'rlzed

in that the temperature of the bath is maintained between 50 and 80°C.

14. Method according to any of the preceding claims, characterized
in that the pH of the bath is maintained between 8 and 12.

15. Method according to any of the preceding claims, characterized
in that the method is performed with a current density of between 0.2 and
1.5 A.dm?.

16. Electrolytic deposition in the form of a gold alloy from a method
according to any of the preceding claims, the thickness of which is
comprised between 1 and 800 microns and which includes copper,
characterized in that it includes indium as the third main compound for
obtaining a shiny colour comprised between the fields 1N and 3N.




