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45 4-quinolinediol. Nicotinic acid (i.e. pyridine-3-carboxylic acid), 2- or 4-pyridine carboxylic acid nicotinic acid
methyl ester, nicotinamide, nicotinic acid diethylamide, pyridine-2,3-dicarboxylic acid, pyridine-3,4-dicarbox-
ylic acid, pyridine-3-sulphonic acid and pyridyl-4-thioacetic acid are said to be especially preferred.

We have now discovered that 3-(3-pyridyl) acrylic acid and 3-(3-quinolyl)acrylic are particulerly sffective

additives for gold electroplating baths. They are more stable in use than the 3-amino pyridine which is
s0 disclosed in our European Patent Application EP-A-0188386, and they are superior to nicotinic acid in that
they allow even higher current densities to be used while still obtalning bright coatings.

The concentration of 3-(3-pyridy!) acrylic acid or 3-(3-quinolyl) acrylic acid used will depend on the
particular electroplating conditions contemplated. If the concentration of additive is too low, a negligible
brightening effect may be obtained. On the other hand, if the conceniration of additive is too high, the

56 cathodic efficilency may become unacceptably low. Generally speaking, a concentration of 3-(3-pyridyl)
acrylic acid or 3-(3-quinolyl) acrylic acid in the rangs 0.01 g/l to 5 g/l will be found fo be appropriate. A
concentration of from 0.05 g/l to 1.0 g/l is preferred, and a concentration of from 0.2 gfl 10 0.76 git is
particularly preferred.
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will be foundip&tgsssﬁoﬁmrm@ fate. A concentration of fromO0.05 g/l to 1.0

g/l is prefeplaacicgddna concentration of from0.2 g/l to 0.75 g/l is

parti cul amd ycdparfaeesal supghate) 0.5562 0 246 869 Bl The 3-(3-pyridyl) acrylic acid
or 3-(3- qui ns3¢pyrid@caciylic axidept 47 By be used as free acids or as salts.

Sui t abl e sal t s Thiseompdsttibn wasnised toguslte Ivass shdwtsais atHigh-speadi Hutheelh ét piompersiungrof 50 C.
salts. The gBiight ebpesitsr (epHefinechy duaEbropsén Peient Application EP-A-@188386hwere pbiained aicwrrent
metal | i'c bri dénsiiescup, tovilfi Adm3cend sheathadiy efficiensy vbd2% was obigined aven affa griFeet depsity 085
whi ch ar e3&nd#m®t o be appropriate for use in acid gold 5 electroplating

bat hs. | ncl uded [ n such netals are cobalt, nickel, iron, chrom um cadm um
coppey, zi ncEXMMRLE 3 ndi um nanganese and antr nony. Oobalt ni ckel, and iron
are particul a referred The et brightener is |[c’;anerally used in
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gold (as potassium gold cyanide) 2 g/t
nickel (as nickel sulphate) 1 g/l
3-(3-pyridyl) acrylic acid 0.5 g/l _
A similar solution containing no 3-(3-pyridyl) acrylic acid was also prepared, and the two solutions were
45 used fo plate brass at three different current densities. In each case, cathodic efficlency and rate of
deposition were measured, and the brighiness of the resultant coating was assessed, with the results given
in Table i.

EXAMPLE 3
50

Example 2 was repeated using a citrate/oxalate buffer at pH 4.7, with the resuits given in Table Il.

EXAMPLE 4

s6 © Example 2 was repeated using cobalt {1 g/t as cobalt sulphate) instead of nickel with the results given
in Table IH.
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citrate or acetate, and nay be used at a concentrati'on of from10 ng to 10
g/l. Alternatively, netal conplexes with chelating agents such as
et Flylj_enedi am netetraacetic acid (Eipld\padags B¢ used. More 10 preferably,
the concentration of netallic brightener Is from100 ng/l to 5 g/l, for
exanple from350 ng/l to 2 g/I. The gold of the electroplating bath of the
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metal gold cyani des. Potassiumgold cyanide is especially preferred. 16
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t he foljsow ng conposition was prepared: gold (as potassium cyani de conpl ex)

8 g/1 tripxagpegrmcitrate 100 g/|1 oxalic acid 30 g/1 so cobalt (as cobalt
sul phate) 073 g/T 3-(3-pyridyl) acrylic acid pH 4.7 0.5 g/l This
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density of 5 35 A/[err]. EXAMPLE 2 A barrel-plating solution conprising
the foll owi ng conmponents was prepared: 40 citrate/oxalate buffer pH 4.2
gold, (as potassiumgold cyanide) 2 g/l nickel (as nickel sulphate) 1 g/l
3-(3-py#¥idyl) acrylic acid 0.5 g/l A similar solution containing no
3-(3-pyridyl) acrylic acid was al so prepared, and the two sol utions were 45
used to plate brass at three different current densities. In each case,
cathodic efficiency and rate of
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deposi ti.on were neasured, -and the brightness of the resultant coating was
assessed, with the results given in Table 1. EXAMPLE 3 50 Exanple 2 was
repeated using a citrate/ oxal ate buff EPOR4686PB17 with the results given
in Table 11. EXAMPLE 4 55 - Exanple 2 was repeated using cobalt (1 g/l as
cobal t- sul phate) instead of nickel with the results given in Table 111.
EXAMPLE 5 3 EP 0 246 869 Bl Exanple 3 was repeated using cobalt (1 g/l
as cobalt sul phate) instead of nickel. The results shown tn Table IV were
obt ai ned. EXAMPLE 6 5 The,effect of,vagying the goncentration of
3-(3-pyridyl) acrylic aci-g-ﬂvas i nvestigated using the foll ow ng conposition
to plate brass at 35 CinmasHull Cell equipped with a stirrer: gold (as

pot assi um gol d cyani de) 48d}! tripotassiumcitrate 120 g/l 10 oxalic acid
30 g/l cobalt (as cobalt sulphate) 0.5 g/|I pH 4.7 To this ba%j Cc conposition
was added 3-(3-pyridyl) acryHHc acid In vaying anmounts, ands he maxi num
current demsity usable with Sach sofiut Mon"hastdefer Mned. Th& results were
as shown in Table V. 15 EXAMBLE 7 BRanPl e™ wls ¥epddted usiy a Hi gh-speed
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concentratfon, the nmaxir rrent dengit e atwhixh brig c&at i ngs coul d
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Claims

1. An acid gold electroplating bath comprising gold in electrodepositable form and one or more additives
selected from 3-(3-pyridyl) acrylic acid, 3-(3-quinolyl) acrylic acid, and salts thereof.

56 _ .
2. An acid gold electroplating bath according to claim 1, which also contains a metallic additive.

3. An acid gold electroplating bath according to claim 1 or claim 2, wherein the me’_tallic additive is a

9



2. An acid gold electroplating bath according to claiml,_which also
contai'ns a metallic additive. 3. An acid gold el ectropl atlﬂj bat h accord n

tb claim1 or claim2, wherein the nEPA3 @saﬁdltlvel l E
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[err] 50 Clainmns 1. An acid gold el ectroplating bat,h conprising gold in

el ectrodepositable form and one or nore additives selected from
3-(3-pyridyl) acrylic acid, 3-(33;quinolyl) acrylic acid, and salts thereof.
55 2. An acid gold el ectropl ati bath according to claim1, which also
contains a netallic additive. n acid gold el ectroplating bath according
to claim1 or claim2, wherein tﬁ\e netallic additive Is a 9 EP 0 246 869

Bl cobalt, nickel or iron salt. . An acid gold electroplating bath
according to any preceding clai m\gt)erel n 3-(3-pyridyl) acrylic acid is

present aj, a concentration of frd)E 0o01 rg/lwtOoB galue NE5
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Claims
1. An acid gold electroplating bath comprising gold in electrodepositable form and one or more additives
selected from 3-(3-pyridyl) acrylic acid, 3-(3-quinolyl) acrylic acid, and salts thereof.
55 .

2. An acid gold slectroplating bath according to claim 1, which also contains a metallic additive.

3. An acid gold electroplating bath according to claim 1 or claim 2, wherein the metaliic additive Is a

9



5. An acid gold el ectroplating bath according to any preceding claim
wherein 3-(3-pyridyl) acrylic acid I's present at a concentration of from
0.5 g/l to 1.0 g/l. 6. An acid goles te248c880 @1l at i ng bat h according to any
precedi ng clai mwherein the gold is present as a 10 wat er sol ubl e
conptex at a concentration of from1 to 20 g/l. 7. A process for formng a
gol d deposi tcolsh nickehof B9S2k article, conprising electroplating said article

in a bath as clainmed in an receding claim 15 Revendlcall ons.1. U '
aci de de H-pBtacid geidislasirqpiating pathjacggrding-ig sy, preceding 8'83"\ %P'“s%‘{?'spy?d&l) r?%ry"cq‘dgqsl -n
suscept i bl e PEPH PR qpapRstRlig” PP R PR Y'se et un ou plus d' un additif

choi sl ®pagrm, | agi de 3- (3 pvr | i ' B S-3-ovri ;
qgui nol eyl §'a | ggafﬁiﬁggiﬁ%agx%jiy &%ﬁg ﬂ%’ﬁmcelgﬁﬁ Iﬁgﬁ\\ﬁe&ﬁ} Sn(a.e‘ljgﬁ dgg i ellc S’Sést
el ectrol yticﬁ’ue é orooeren T a revén%li cat Pon 1, qui renferne egal ement un
addi tif tgdl, Al ' i I I
Cevendlgati Qo Secoatal i g1 Rt S G B Ba ey are @
ndt al | 'que est un seﬁ% e Cco aﬁ%, age nickel ou de fer. 4. Un bain acide de

d~p6t dl egt rohatdssl R iéimng a%ig’%pdtsﬁ)lbﬁ% illcCRRRI SonfpAsing’ EiLRBSKIAG biid Brsicle in a
pr ecedent es,pa# 38 SlairRd idny lp nd@laidr. (3- pyridyl )acrylique est present selon
une concentration de 0,01 g/itre & 5 g/lltre. 30 5. Un bain acide de depat

6l ect r g¢ yhever@ications sel on | ' une quel conque des revendi cati ons pr~cedentes,
dans | equel | Pacide 3-(3-pyridyl)acrylique est pr~sent selon une

concent r at.i G ishin £2idB dg/dépat Slecteolyligud dipr.| compastant@le 'oirsolmiomnecaupesptinipad e sigposée

el gctrol yti quae éebtolyss ek on duRwes d'opu edditib ehaist peeni 'aeidpedrifrryddwienndiays dedidgetri®es,
dans | equel duindéylegylique etdesselsdpotixicia f orno d' un conpl exe sol ubl e dans |' eau
a une eoncentration de 1 1 35 -~ 20 g/litre. 7. Un proc~dd pour forrrg L un
dep8t d' of Vi bainacidlerdecépdt fiectenivtiqug feor selena F%?’Hﬁ?‘b&‘r‘g‘hfef‘@@?e %ﬁ'eﬂ%’]ﬁg‘f additf

el ectrol yti qodelisye- | edit article dans un baln tel que revendl qué dans |' une

guel conque des revendj ca-,.tion r~cddentes. 4 atent ansprliche 1dan§?eH S
Gol d- El ekB 1 3oice, A 7634 & ‘ivé‘g v ?’H‘alf?\’e’?’g?'g e g"l“}%‘n &
und ei r?gn Lﬂ?%@ﬁggﬂ‘éiég%ie 39} gggs g‘ﬁg\‘lj\le" 't untn:afc shsEhErdharer rorm

3-(3-Pyrigyl )a g LS UL s i B ctr%j' }.i | ok L& %Héc% JeHd %Lﬁcﬁ:‘go‘ﬂl@ récédentes,
2: ﬁ\e/(r)ln-rretzz-l %&E aﬁ%ue?%c@% gf;é%;gﬁ)g r%ﬁféi&ﬁ%ﬁﬁlngn E}é%ﬁﬁceﬂé{s?én%fb,ofgnméfs fgmgt:.sauch
schén Zusat 2s enthait. so . Saures

Col d- El gkigr Blit LG B9 3R sl iddE U 4Qbh Fund d@sicoRiiR el Gévertiicalldas ipficétBiites,
met al | iGSCheQﬂ-@ Rhdel ra%fd%%ﬁiﬁaw%&hghé ast prédefteBlon urRdShceRttaBE tb g/t . 1,04 litre.
Saures Gol d-El ektropl atti erungsbad nach ei nem der vorstehenden Ansprtche,

wori n di eg3- (bl aéidh/ g dépst dlectrolytique d'or selon I'une quelconque des revendications précédentes,
dans lequel I'or est présent sous la forme d'un complexe soluble dans I'eau 3 une concentration de 1 a
35 20 gflitre. '

R, 7. Un procédé pour former un dépSt d'or sur un article métallique, consistant 4 réaliser un dépbt
: électrolytique sur ledit article dans un bain tel que revendiqué dans l'une quelconque des revendica-
tions précédentes. :

Patentanspriiche

1. Saures Gold-Elekiroplattisrungsbad,umfassend Gold in galvanisch abscheidbarer Form und einen oder
mehrere Zusatzstoffe, ausgewdhlt unter 3-(3-Pyridyl)acrylséure, 3-(3-Chinolyl)acrylsiure, und Salzen
45 hievon. :

2. Saures Gold-Elektroplaitisrungsbad nach Anspruch 1, welches auch einen metallischen Zusatzstoff
enthélt.

s0 3. Saures Gold-Elekiroplattisrungsbad nach Anspruch 1 oder Anspruch 2, worin der metallische Zusatz-
stoff ein Kobalt-, Nickel- oder Eisensalz ist. :

4. Saures Gold-Elektropiattisrungsbad nach einem der vorstehenden Anspriiche, worin die 3-(3-Pyridyl)-
acrylsdure in einer Konzeniration von 0,01 g/l bis 5 g/l vorliegt.

56
5. Saures Gold-Elekiroplattierungsbad nach einem der vorstehenden Ansprliche, worin die 3-(3-Pyridyl)-

acrylsdure in einer Konzentration von 0,5 g/l bis 1,0 g/l vorliegt.

w0 | RN



acryl saure in einer Konzentration von 0,01 gi bis 5'g/i vorliegt. 55 5.
Saures Col d- El ektropl atlierungsbad nach el nem der vor st ehenden Anspr~che,
worin die 3-(3-Pyridyl)- acrylsaure iBP @R#eBEIBhzentration von 0,5 gil his
1,0.gil vorliegt 10 EP 0 246 869 Bl 6. Saures

Sg‘lsdé: gkglr g&)l %tattirleer 3 Q% IaglaC ?%CQ n}}l ?nerrﬂe grs%g% n:en Ans %nv(v:hir?magneflsl als
C e

g/l vorliegt 7 ren du?l"zenglar?é‘rm ing auf el nem
ggf’lg:’l:’llt Z?\hgpz Eméﬁggﬁg“ hértmg dséeéﬁ §30§eidun auﬁlalﬁglt\érangé%:l@ teJ\ %é%F Ele%mfaa%ﬁd das
Anspr Ushe “beanape it bt e s e 26758 30 55740 45506 oV, enden
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