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In Wasser schwerlésliche Metallsalze, Verfahren zur Herstellung
derselben und ihre Verwendung als Glanzzusatz zur elektrolyti-
schen Abscheidung von Metallen

Gegenstand der vorliegenden Erfindung sind in Wasser schwerlds-

liche Metallsalze der Formel I

0] S OH f
" i '
R, -CH,-C-CH-C-Sy-M = Ry-CH,-C=C-C-Sp-M 1
}
R, R,

in der R, und R, gleich oder verschieden sind und Wasserstoff
oder eine niedere Alkylgruppe mit 1 bis 3 Kohlenstoffatomen
bedeuten, M das Kation eines Metalls ist, welches in Wasser
schwerldsliche Sulfide bildet und n 1 oder 2 bedeutet,

sowie Gemische derselben, Verfahren zur Herstellung derselben
und ihre Verwendung als Glanzzusatz zur elektrolytischen Ab-

scheidung von Metallen.

BAus der DE-PS-885 036 ist ein Verfahren zur Erzeugung glinzender
Silberniederschlige bekannt, bei welchem schwefelhaltige Verbin-
dungen wie Schwefelkohlenstoff {und andere schwefelhaltige
Verbindungen) mit Ketonen und starkem Alkali umgesetzt und
danach angesduert, ausgefdllt und gegebenenfalls nach Wiederauf-
1ldsung mit Alkali und nach erneuter Ausfidllung mit Mineralsaure
als Zusatz zu Silberbddern verwendet wurde. Diesen Silberbddern
wurden meist noch Formaldehyd oder Tilrkischrotdl zugesetzt.

Aus der DE-PS 27 31 595 ist bekannt, daf derartige Bader verbes-
sert werden koénnen, wenn die Kondensationsprodukte aus Keton,
Alkalihydroxid und Schwefelkohlenstoff mit wasserldslichen



Slightly Water-Soluble Metal Salts, a Process for the Preparation
Ther eof,, and the Use Thereof as A oss Additives in the Electrolytic
Deposition of Metals The present invention pertains to slightly

wat er - sol ubl e netal salts having the fornula I Ierr

wherei n-R er YOZMBR err] are the same or different and repr® 4\% o-
gen or a lower alkyl group of from1l1l to 3 carbon atons, Mis the cation of.
a metal which forms slightly water-solubte?sulfides, and n means 1 or 2,

and m xtures thereof, a process for the
Salzen von Naphthalinsulfonsiure-Formaldehyd-Kondensationspro-
dukten versetzt wurden. Insbesondere bei Zusatz zu cyanidischen
Silberbidern ist es méglich, so hochglénzende Silberniederschla-
ge herzustellen.

Bereits aus den Arbeiten von Apitzsch Berichte 37, 1599 (1904)
und Berichte 38, 2888 (1905) sowie Berichte 41, 4028 (1908) war
bekannt, daf bei der Kondensation von Ketonen mit Schwefelkoh-
lenstoff und anschliefender Ansduerung cyclische Verbindungen

der Formel

8BS T~ sH

entstehen. Bisher ist man davon ausgegangen, daf diese cycli-
schen Verbindungen verantwortlich sind fur die Glanzbildung in
Silberbiddern. Massenspektroskopische Untersuchungen von derarti-
gen Reaktionsansidtzen haben jetzt bestdtigt, daR tatsichlich
die cyclischen Verbindungen entstehen. Man hat in der Vergangen-
heit versucht, insbesondere diese cyclische Fraktion anzureichen
und den Glanzbildnern zuzusetzen.

Eingehende Untersuchungen der Anmelderin haben jetzt weiterhin
zu dem Gberraschenden Ergebnis gefihrt, daf nicht diese cycli-
schen Verbindungen fir die Glanzbildung verantwortlich sind,
sondern die als Nebenprodukte vor dem Ansiduern entstehenden
Verbindungen der Formel I, in denen jedoch M das Kation eines
Metalls ist, welches in Wasser gutlésliche Sulfide bildet. Bei
allen bisher beschriebenen und praktizierten Methoden zur
Herstellung der Kondensationsprodukte von Ketonen mit Schwefel-
kohlenstoff sind entweder die wasserldslichen Alkalisalze oder
die durch Sauren ausfillbaren schwerldslichen cyclischen Verbin-

dungen entstanden.

Es wurde jetzt weiterhin festgestellt, daf diese erfindungsgemi-

Ben Nebenprodukte stabilisiert und in unzersetzter Form abge-



preparation thereof, and the use thereof as gloss additives in the

el ectrolytic deposition of netals. From DE- PS-885 036, a process i s known
for thé production of shining silver precipitates wherein sul fur-containing
conpounds, such as_carbon disulfide (and other sulfur-contai g *"8”7"“’8’
conpounds), aMO ¥R ed with ket ones and strong alkali, followe

acidifi- cation, precipitation and, optionally after redissolution with

al kali and renewed precipitation with nirneral” aci d, using them as additives
for silver plating baths. Frequently, fornmal dehyde or Turkey red oil were

al so added to S WeienP 1@rres , PRl s:Lé:ranrB D %gs?ex?’lsé%rﬂésl'l%he
known t hat such baths can be 1 np roved i

E} g conésnsa i on gﬂ{&ducts of
ket one, al kal iSahr@r 8¥FEE éi‘watc"afflfﬁﬁ{' -dSSAMET iesLiehe Aalegqb vor allem
wat er - sol ubl e izl Metallaaphidaudeiasuadsar camiedlbel iahd eyt dordadeat i on

products. ESpqﬁéB%hlgilber handelt es sich somit insbesondere um Kupfer, Blei,
Wismut, Antimon, Cobalt, Eisen, 2Z2ink, Palladium, Molybd&n, Zinn

und Gold.

Es wurde weiterhin festgestellt, dal diese schwerldéslichen
Metallsalze nicht nur wesentlich stabiler sind als die bisher
als instabil beobachteten Nebenprodukte oder cyclischen Verbin-
dungen,.sondern daR dariiber hinaus diese schwerldslichen Metall-
salze hervorragend geeignet sind, als Glanzzusatz zu wirken.
Dabei kann sogar auf die fiblichen Primdrglanzbildner wie Tir-
kischrotdl sowie die Kondemnsationsprodukte von Formaldehyd mit
Naphthalinsulfonsduren verzichtet werden. Auf alle Falle erhilt
man mit und ohne Zﬁsatz dieser bekannten primaren Glanzbildner
erheblich bessere Glanzschichten von Silber. Anscheinend sind
diese schwerldslichen Metallsalze in der Lage, in Elektrolyten
soweit wieder in Losung zu gehen, daf sie die Funktion eines
Glanzbildners tibernehmen kdénnen.

Die neuen Metallsalze sind bereits in Konzentrationen von 0,005
bis 0,3 g/l wirksam. Anscheinend wird durch die Ubrigen Bestand-
teile der Elektrolyte die Léslichkeit der schwerldslichen
Metallsalze so erhdoht, daf sie wieder in Ldsung gehen. Das
Verfahren zur Herstellung der schwerléslichen Metallsalze der
Formel 1 ist dadurch gekennzeichnet, daf Schwefelkohlenstoff
mit Ketonen dexr Formel II

2]
[t ]

in denen R, und R, die oben angegebene Bedeutung haben,
gegebenenfalls unter Zusatz von nichtwafirigen, inerten Lésungs-
mitteln mit starkem Alkali, vorzugsweise Kaliumhydroxid um-



22- swhen added to cyanide-type silver plating baths, it is possible to
thus prepare high-gloss silver precipitates. From t he works by Apitzsch,
Berichte 37, 1599 (1904), and Berichte 38, 2888 (1905), as well as Berichte
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gesetzt wird, woraufhin durch Zugabe von wafrigen Ldsungen von
Metallsalzen dexr Metalle M, die in Wasser schwerldslichen
Metallsalze der Formel I ausgefdllt werden.

Dag Mol-Verhdltnis zwischen Schwefelkohlenstoff und den Ketonen
ist unkritisch. Wichtig ist stets eine ausreichende Menge an
Alkalihydroxid. Die Ausfillung der schwerldslichen Metallsalze
ist ebenfalls unproblematisch, da es genligt, die wasserldslichen
Metallsalze in wafriger Lésung mit dem Reaktionsansatz zu
vermischen. Die Mengenverhdltnisse und Verfahrensbédingungen
scheinen einen gewissen Einfluf zu haben auf das Mengenver-
h3ltnis der Substanzen, in denen n = 1 und n = 2 ist. Meist
fallen beide Substanzen nebeneinander an. Die in Wasser schwer-
léslichen Metallsalze der Formel I fallen aus und kénnen in
Gblicher Weise abgetrennt werden. Gewlinschtenfalls kdénnen sie
gewaschen und getrocknet werden und in-dieser Form auch gelagert
und spidter verwendet werden.

Als Zusatz zu Glanzelektrolyten ist es auch méglich, die roh
gefdllten Niederschlige ohne weitere Reinigung und Trocknung
zu verwenden, da die schwerldslichen Metallsalze der Formel I
auch in dieser Form ausreichend stabil sind.

In den nachfolgenden Beispielen sind die Salze und ihre Herstel-

lung ndher erléutert.
Beispiel 1

1 mol Methylethylketon wird mit 0,65 mol Schwefelkohlenstoff
und 1,35 mol Kaliumhydroxid am Ruckfluf erhitzt, wodurch die
Reaktionstemperatur etwa auf den Siedepunkt wvon Schwefelkoh-
lenstoff gebracht wird. Nach ca. 2 bis 3 Stunden Reaktionszeit
148t man das Reaktionsgemisch'abkﬁhlen, trennt die itberstehende
flissige Phase vom Feststoff ab und fdllt aus dieser fliissigen
Phase mit waRriger Silbersalzldésung das schwerldsliche Silber-
salz aus. Dieses kann gewaschen und getrocknet werden. Derxr

-

Niederschlag kann auch unmittelbar in I %iger cyanidischer



It has been known that the condensation of ketones wi th carbon disulfide
followed by acidification yields cyclic conpounds having the formul a:
[err] To date, it has been considered that such cyclic conpounds

accounted for gl oss generation in silver plating baths. MSSpcpgponoige
spectroscopi c M Phati ons of such reaction m xtures have now confirned

that the cyclic conpounds actually form In the past, it has been attenpted:
to enrich this cyclic fraction in particu- 1dr, to add it to the
bri ght eners. I nt ensi ve studi es by Applicant have now yiel ded the

surprising Ldésung wiederaufgeldst und einem Silberelektrolyten als Glanz-
bildner zugesetzt werden. Es gentgen 0,05 bis 0,3 g/1 dieses
Silbersalzes als Zusatz zum Glanzelektrolyten.

Beispiel 2

1 mol Aceton wird mit'O,GS mol Schwefelkohlenstoff und 1,35 mol
Kaliumhydroxid umgesetzt. Wie in Beispiel 1 wird aus der flis-
sigen Phase mit 20 ml Silbernitratldsungen (1 molar) das schwer-
1dsliche Silbersalz abgetrennt. Es wird einem Glanzelektrolyten
fir Silber zugesetzt, welcher 0,1 bis 1 g/l des Silbersalzes
enthdlt sowie 10 ml/l eines Formaldehyd-Naphthylsulfonsiure-
Kondensationsproduktes als primaren Glanzbildner.

Beispiel 3

1 mol Methylethylketon, 0,65 mol Schwefelkohlenstoff und
1,35 mol Kaliumhydroxid werden miteinander umgesetzt. Die
fliissige Phase wird mit 25 ml Silbernitratlésung ausgefidllt.
Der Niederschlag wird in Mengen von 0,01 g/l einem Glanzelektro-
lyten zugesetzt, welcher 1 ml/l Formaldehyd-Naphthylsulfonsdure-
Kondensationsprodukt als primaren Glanzbildner enthilt.

Beispiel 4

In analoger Weise wie in Beispiel 3 beschrieben, wird ein
Silberglanzelektrolyt hergestellt, welcher mit 10 ml/l Tiirkisch-
rotél versetzt ist.

Beispiel 5
0,15 mol Methylethylketon werden mit 0,6 mol Schwefelkohlenstoff
und 0,6 mol KOH umgesetzt. Aus der flissigen Phase wird mit

Silbernitratlésung das Silbersalz ausgefallt.

Zum Vergleich wird der verbleibende Feststoff mit Wasser homoge-
nisiert und mit Saure versehen, wobei freie Saure ausfillt. Der



resul't that it is not these cyclic conmpounds whi ch account for gl oss
formation, but the conpounds of fornula | fornmed as side- products prior to
the acidification, wherein, however, Mis the cation of a nmetal which forns
sulf ides readily soluble in water. In all nethods for the prgﬁgﬁahggg of
condensat i on POPIAEM8 of ketones with carbon disulfide descrF

practised to date, there were fornmed either the water-soluble alkali netal .
salts, or the slightly soluble cyclic corpéurds which can be precipitat- ed
wi th acids. It has now further been established that these side-products,
t he conpounds according to_the inventjon, can be stabilized and separated
in an undeconﬁﬁ§5&fP6Fﬁ?FfFFﬁéﬁt%f% Yﬁ%ﬁnﬁﬁ?ﬁﬂe&?zﬁgﬁﬁyﬁ&ﬁ§P99w&Féﬂe§6P§bIe
salts. Slightlgglsetybeensat twitarshyrecausorifaabt | ynd cyemarbdineithe Deet reSt -
whi ch al so form ski ghtly ;9ateny FRyHRbE: §UELHEES  uABUSas! Brafldbli8fet Osn

silver, theseare’in
cyanidischen Silberelektrolyten zugesetzt zusammen mit dem

erfindungsgeméﬁeh Salz.
Beispiel 6

In einem weiteren Ansatz wird sowohl die flissige Phase als auch
die feste Phase mit Wasser verridhrt und dann hieraus mit Silber-

nitrat das schwerldsliche Silbersalz gefallt.



pal | adi um nol ybdenum tin, and gol d. It has further en e

that these slightly soluble netal salts are not only es s B ey a2
stabl e than the S|%M?products or cyclic conpounds, which haVﬁcgﬂﬁﬁm served
to. be unstabl ¥ hat these slightly soluble netal salts are 1n addition
excel - s - -

-3-"  particular copper, |lead, bismuth, antinony, cobaltt‘rmsosnggq-lp BgEN

Patentanspriiche

1. In Wasser schwerl®sliche Metallsalze der Formel I

O S OH f

R2 R,

in der R, und R, gleich oder verschieden sind und Wasser-
stoff oder eine niedere Alkylgruppe mit 1 bis 3 Kohlen-
stoffatomen bedeuten, M das Kation eines Metalls ist,
welches in Wasser schwerlésliche Sulfide bildet und n 1
oder 2 bedeutet

sowie Gemische derselben.

2. Verfahren zur Herstellung von in Wasser schwerléslichen
Metallsalzen der Formel I

o S OH S
R,-CH,-C-CH-C-S,-M = R,-CH,-C=C-C-S,-M . I
R, R,

in der R, und R, gleich oder verschieden sind und Wasser-
stoff oder eine niedere Alkylgruppe mit 1 bis 3 Kohlen-
stoffatomen bedeuten, M das Kation eines Metalls ist,
welches in Wasser schwerldsliche Sulfide bildet und n 1
oder 2 bedeutet

sowie Gemische derselben,

dadurch gekennzeichnet, daf Schwefelkohlenstoff mit Ketonen
der Formel II

* c L M s *



Fently suited for acting as gl oss additives. The usual primary brighteners,
such as Turkey red oil and the condensation products of fornal dehyde wth
napht hal enesul foni ¢ aci ds, can even be dis- pensed with. At any rate,

significantly inproved gl oss |ayers of silver are obtained]%ﬁﬁﬁ? j t hout
the additi oﬁ¥%W$WSe known primary brighteners. It appears tha 9élﬁ)‘eyse .
slightly soluble netal salts are capable of redissolving in electrolytes to
such an extent that they can serve the tufiction of a bri ght ener. The
novel. metal salts are effective in concentrations of 0.005 to 0.3 g/l
already. Evidently, the other conponents of the electrolytes increase the
solubility of the slightly soluble netalﬁ%alts so that they becone

redi ssol ved. The process for the pheffd;acion of the slightly sol ublg metal
salts of fornmula | is characterized in tha%zcarbon disulfide is reacted

wi th ketones having the formula I4:
in der R, und R, die oben genannte Bedeutung haben,
gegebenenfalls unter Z2Zusatz von nichtwafirigen, inerten
Losungsmitteln und starkem Alkali, vorzugsweise Kalium-
hydroxid umgesetzt werden, woraufhin durch 2Zugabe wvon
waRrigen Ldsungen von Metallsalzen der Metalle M, die in
Wasser schwerldslichen Metallsalze der Formel I ausgefdllt

werden.

3. Verwendung der in Wasser schwerléslichen Metallsalze der
Formel I als Glanzzusatz zu elektrolytischen Silberbidern.

4. Verwendung gemafs Anspruch 3, dadurch gekennzeichnet, daf
das Silbersalz als Glanzzusatz zu elektrolytischen Silber-

elektrolyten zugesetzt wird.

* c L M S *



Terr] * wherein Rlerr] and R err] have the sane neani ng as above,
optionally with the addition of non-aqueous inert solvents, in the presence
of strong alkali, preferably potassium hydroxide, followed by
precipitation of the slightly water-soluble netal salts of fornula |- by the
addi ti on of aqueous solutions of netal salts of the netals M The nol ar
ratio between carbon disulfide and the ketones is not critical. A
sufficient anount of al kali hydroxide is always inportant. The
precipitation of the slightly soluble netal salts

PCT-Text with bonding dashes between the
chemical compounds in formula I of claim 2
to be filed with the national phase



-4~ i's also unproblematic since it is sufficient to mx the water-
soluble netal salts in an aqueous solution with the reaction m xture. The
guantity ratios and process conditions seemto have a certain influence on
the quantity ratios of the substances in which n =1 and n = 2, _
respectively. Mstly, both substances are obtained together. The slightly
wat er-sol uble netal salts of formula | precipitate and can be separated in
the usual way. If desired, they nay be washed and dried, and, in this form
al so be stored and used | ater. _ SMB

Slightly Water-Soluble Metal Salts, a Process for the
Preparation Thereof, and the Use Thereof as
Gloss Additives in the Electrolytic Deposition of Metals

The present invention pertaing to slightly water-soluble metal
salts having the formula I

0] 8 OH S
" i ]
Ry -CHp-C-CH-C-5,M = R -CH;-C=C-C-8,-M | r
R, R,

wherein R; and R, are the same or different and represent hydro-
gen or a lower alkyl group of from 1 to 3 carbon atoms, M is the
cation of a metal which forms slightly water-soluble sulfides,
and n means 1 or 2, and mixtures thereof, a process for the
- preparation thereof, and the use thereof as gloss additives in
the electrolytic deposition of metals.

From DE-PS-885 036, a process is known for the. production of
shining silvex'pfecipitates wherein sulfur-containing compounds,
such as carbon disulfide (and other sulfur-containing compounds),
are reacted with ketones and strong alkali, followed by acidifi-
cation, precipitation and, optionally after redissolution with
alkali and renewed precipitation with mineral acid, using them
as additives for silver plating baths. Frequently, formaldehyde
or Turkey red oil were also added to such silver plating baths.

From DE-PS 27 31 595, it is known that such baths can be improved
if the condensation products of ketone, alkali hydroxide and
carbon disulfide are admixed with water-soluble salts of naphtha-

lenesulfonic acid/formaldehyde condensation products. Especially



't is'also possible to use the raw precipitates as additives to gl oss

el ectrolytes without further purification and drying since the slightly
soluble netal salts of fornmula | are sufficiently stable in this form as
wel | . In the follow ng exanples, the salts and their preparations are
expl ained in nore detail. Example 1 - 2One nole of nmethyl ethyl ketone is
refluxed with 0.65 noles of carbon disulfide and 1.35 noles of potassium

hydr oxi de whereby the reaction tenperature is brought to about the boiling
‘poi nt when added to cyanide-type silver plating baths, it is possible

to thus prepare high-gloss silver precipitates.

From the works by Apitzsch, Berichte 37, 1599 (1904), and
Berichte 38, 2888 (1905), as well as Berichte 41, 4028 (1908),
it has been known that the condensation of ketones with carbon
disulfide followed by acidification vyields cyclic compounds

‘ having the formula:

CH3

BS” T~ SH

To date, it has been considered that such cYclic compounds
accounted for gloss generation in silver plating baths. Mass
spectroscopical examinations of such reaction wmixtures have now
confirmed that the cyclic compounds actually form. In the past,
it has been attempted to enrich this cyclic fraction in particu-
lar, to add it to the brighteners. '

Intensive studies by Applicant have now yielded the surprising
result that it is not these cyclic compounds which account for
gloss formation, but the compounds of formula I formed as side-
products prior to the acidification, wherein, however, M is the
cation of a metal which forms sulfides readily soluble in water.
In all methods for the preparation of condensation products of
ketones with carbon disulfide described and practised to date,
there were fofmed either the water—soluble alkali metal salts,
or the slightly soluble cyclic compounds which can be precipitat-

ed with acids.

It has now further been established that these side-products, the
compounds according to the invention, can be stabilized and
separated in an undecomposed form if they are precipitated as
slightly water-soluble salts. Slightly soluble salts are pre-
dominantly formed by the metals which also form slightly water-
soluble sulfides. Thus, in addition to silver, these are in



"of carbon disulfide. After about 2 to 3 hours of reaction, the reaction

m xture i s cooled, the supernatant |iquid phase is separated fromthe

solid, and the slightly soluble silver salt is precipitated fromthis

liquid phase with a silver salt aqueous solution. It nmay be washed and

dried. The precipitate may al so be redi skotved i mediately in 1% cyani de

solution and added as a brightener to a silver electrolyte. Wen used as an
from0.05 to 0.3 g/l this silver salt

additive to the gloss electrol vyte, / f
Tesut 11 drhicules Corrss. Tedd R A TS RehA Ly viRaT 0. B! o5

if Cﬁrmmpaﬂradiumjchbbyﬂdénﬂﬁ,nnins afid pgdEdsi um hydroxi de. As in exanple
, the : ’ .
It has further been established that these slightly soluble metal
salts are not only essentially more stable than the side-products
or cyclic compounds, which have been observed to be unstable, but
that these slightly soluble metal salts are in addition excel-
" lently suited for acting as gloss additives. The usual primary
brighteners, such as Turkey red oil and the condensétion.products
of formaldehyde with naphthalenesulfonic acids, can even be dis-
- pensed with. At any rate, significantiy improved gloss layers of
silver are obtained with or without the addition of these known
primary brighteners. It appears that these slightly soluble metal
salts are capable of redissolving in electrolytes to such an
extent that they can serve the function of a brightener.

The novel metal salts are effective in concentrations of 0.005
to 0.3 g/l already. Evidently, the other éomponents of the
electrolytes increase the solubility of the slightly soluble
metal salts so that they become redissolved. The process for the
preparation of the slightly soluble metal salts of formula I is
characterized in that carbon disulfide is reacted with ketohes
having the formula II:

O

u

RI-CH2~C—(;_‘H o IT
4

]

wherein R; and R, have the same meaning as above, optionally with
the. addition. of non-agueous inert solvents, in the presence of
strong alkali, preferably potassium hydroxide, followed . by
precipitation of the slightly water-soluble metal salts of
formula I by the addition of aqueous solutions of metal salts of
the metals M. '

The molar ratio between carbon disulfide and the ketones is not
critical. A sufficient amount of alkali hydroxide is always
important. The precipitation of the slightly soluble metal salts



5. "slightly soluble silver salt is separated fromthe |iquid phase with
20 mM of silver nitrate solution (1 M. It is added to a silver gloss

el ectrol yte which contains from0.1 to 1 g/l of the silver salt, and 10

m /1 of a fornmal dehyde/ napht hal enesul foni c acid condensati on product as the
primary bri ghtener. Exanpl e 3 -4 -

is also unproblematic since it is sufficient to mix the water-
soluble metal salts in an aqueous solution with the reaction
mixture. The quantity ratios and process conditions seem to have
a certain influence on the quantity ratios of the substances in
which n = 1 and n = 2, respectively. Mostly, both substances are
obtained together. The slightly water-soluble metal salts of
formula I precipitate and can be separated in the usual way. If
" desired, they may be washed and dried, and, in this form, also

be stored and used later.

It . is also possible to use the raw precipitates as additives to
gloss electrolytes without further purification and drying since
the slightly soluble metal salts of formula I are sufficiently
stable in this form as well.

In the following examples, the salts and their preparations are

explained in more detail.
Example 1

One mole of methyl ethyl ketone is refluxed with 0.65 moles of
carbon disulfide and 1.35 moles of potassium hydroxide whereby
the reaction temperature is brought to about the boiling point
of carbon disulfide. After about 2 to 3 hours of reaction, the
reaction mixture is cooled, the supernatant liquid phase is
separated from the solid, and the slightly soluble silver salt
is precipitated from this liquid phase with a silver salt agueous
solution. It may be washed and dried. The precipitate may also
be redissolved immediately in 1% cyanide solution and added as
a brightener to a silver electrolyte. When used as an additive
to the gloss electrolyte, from 0.05 to 0.3 g/l of this silver
salt is sufficient.

Example 2

One mole of acetone is reacted with 0.65 moles of carbon disul-

fide and 1.35 moles of potassium hydroxide. As in example 1, the



One nole of nmethyl ethyl ketone, 0.65 nples of carbon disul fide and 1.35
nol es of potassi um hydroxi de are reacted with one another. The |iquid phase
is precipitated with 25 ml of silver nitrate solution. The precipitate is
added in anounts of 0.01 g/l to a gloss electrolyte which contains 1 ni/|I

of formal dehyde/ napht hal enesul fonic aci 8 condensation product as the
primary brightener. Exanpl e 4 In a way anal ogous to that described in

exanple 3,_a silver gloss el.ectrolyte is pregaredatg which 10 m [I of
Tur key r e@ldghtily gegga;e silver salt is separated from the liquid phase

with 20 ml of silver nitrate solution (1 M). It is added to a
silver gloss electrolyte which contains from 0.1 to 1 g/l of the
silver salt, and 10'm1/1 aof a formaldehyde/naphthalenesﬁlfonic
acid condensation product as the primary brightener.

Example 3

One mole of methyl ethyl ketone, 0.65 moles of carbon disulfide
and 1.35 moles of potassium hydroxide are reacted with one
another. The liquid phase is precipitated with 25 ml of silver
nitrate solution. The precipitate is added in amounts of 0.01 g/1
to a gloss electrolyte which contains 1 ml/l1 of formaldehyde/
naphthalenesulfonic acid condensation product as the primary

brightener.
Example 4

In a way analogous to that described in example 3, a silver gloss
electrolyte is prepared to which 10 ml/l of Turkey red oil is
added.

Example 5

. 0.15 moles of methyl ethyl ketone is reacted with 0.6 moles of
carbon disulfide and 0.6 moles of KOH. The silver salt is pre-
cipitated from the liquid phase with silver nitrate solutionm.

For comparison, the remaining solid is homogenized with water and
admixed with acid whereupon the free acid precipitates. The
precipitated solid is rapidly redissolved in alkali solution,
again precipitated with acid, and dried. The solid is dissolved
in potassium hydroxide, and added to cyanide-type silver
electrolytes as a basic brightener together with the salt

according to the invention.



" Exanple 5 0.15 noles of nethyl ethyl ketone is reacted with 0.6 nol es of
carbon disulfide and 0.6 noles of KOH The silver salt is pre- cipitated
fromthe liquid phase with silver nitrate sol ution. For conparison, the
remai ning solid is honogeni zed with water and adm xed with acid whereupon
the free acid precipitates. The precipifafed solid is rapidly redissol ved
in-al kali solution, again precipitated wwth acid, ‘and dried. The solid is
di ssol ved_in _potassi um hydroxi de, and added to cyani de-type silver
eIectroI@f@? g g basi ¢ brightener together with the salt according to the
i nvention.

In a further reaction, both the liquid phase and the solid phase
are stirred up with water, and then the slightly soluble silver
salt is precipitated therefrom with silver nitrate.
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phase are stirred up with water, and then the slightly solu IE‘"SSHEEWIMSBEEN
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1. Slightly water-soluble metal salts having the formula I

o s - OH. S
R1CI{2C§:HCS-M@R1CHZC—CCS-M | T

wherein R, and R, are the same or different and represent
hydrogen or a lower alkyl group of from 1 to 3 carbon
atoms, M is the cation of a metal which forms slightly
water-soluble sulfides, and n means 1 or 2;

and mixtures thereof.

2. A process for the preparation of slightly water-soluble
metal salts having the formula I

0 S : OH §
)
R, -CH,-C- -Ca- &-5_-M = R,~CH,- C=C-C-5,-M I
Rz _ R,

wherein R, and R, are the same or different and represent
hydrogen or a lower alkyl group of from 1 to 3 carbon
atoms, M is the cation of a metal which forms slightly
water-soluble sulfides, and n means 1 or 2;-
and mixtures thereof;
characterized in that carbon disulfide is reacted with
ketones having the formula II:
0
]
R,-CH,-C-CH ' IT
. R
wherein R, and R, have the same meaning as above, optionally
with the addition of non-aqueous inert solvents, in the
presence of strong alkali, preferably potassium hydroxide,

followed by precipitation of the slightly water-soluble

| A O D R l!ll



A | CLAI MS: 1. Slightly water-sol uble
metal salts having the fornula | _ [err]

metal salts of formula I by the addition of agqueous
solutions of metal salts of the metals M.

3. Use of the slightly water-soluble metal salts of formula I
as gloss additives to eléctrolytic silver plating baths.

4. The use according to claim 3, characterized in that it is

the silver salt which is added to electrolytic silver

plating baths as a gloss additive.

—_—_—

e



vher et h Rlerr] and Rlerr] are the sanme or different and represent

hydr ogen or a |lower al kyl group of 4 fr6f I"t'0-3..car bon atons, Mis the
cation of a netal which forns sli'ghtly’ water-soluble sulfides, and n
means 1 or 2; and m xtures thereof. 2. A process for the preparation
of slightly water-sol uble met al sal ts %having the fornul a

[err] wherein R err] and Rlerr] are the sane or different and

repr esent :

Abstracct

T

The slightly water-soluble metal salts having the formula I

0 s OH S _
il ] | u
Rl—CHz-C—fH—C-Sn—M ~ Ry-CHp-C=C-C-5,-M T
R, _ R,

wherein R, and R, are the same or different and represent hydro-
gen or a lower alkyl group of from 1 to 3 carbon atoms, M is the
cation of a metal which forms slightly water-soluble sulfides,
and n means 1 or 2, and mixtures thereof are prepared by reacting
carbon disulfide with ketones having the formula II:

O
ll

Ry-CHp-C-CH IT
' Rz
optionally with the addition of non-aqueous inert solvents, in
" the presence of strong alkali, preferably potassium hydroxide,
followed by precipitation of the slightly water-soluble metal
salts of formula I by the addition of agqueous solutions of metal
salts of the metals M. They are used as gloss additives to

electrolytic baths.
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h'yEiroZ:;e_n or a lower alkyl ‘group of from1 to 3 carbon atons, Mis L[h)éfvﬂ‘(wu
cation of a netal which fornms slightly- - -water-soluble sulfides, and’'n

means 1 Ggody3ssdoand mi xtures thereof; characteri zed i nPCREPITOIIBON
disulfide is reacted with ket ones having the formula I1I: -
[err] wherein R err] and Rl err]. have the same nmeani ng as above, '
optionally with the addition of non-aqueous inert SO|V1&¥lA JEET
presence of strong al kali, preferably potassi um hydroxide {
precipitation of the slightly water-sol uble _ '
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1. In Wasser schwerldsliche Metallsalze der Formel I
0 S OH S
it i { 13
Rl—CHz—C-(l:H-C-Sn-M = R;-CH,-C=C-C-Sy-M iy
R, R,
in der R, und R, gleich oder verschieden sind und Wasser-
stoff oder eine niedere Alkylgruppe mit 1 bis 3 Kohlen-
stoffatomen bedeuten, M das Kation eines Metalls ist,
welches in Wasser schwerldsliche Sulfide bildet und n 1
oder 2 bedeutet
sowie Gemische derselben.
2. Verfahren zur Herstellung von in Wasser schwerldslichen
Metallsalzen der Formel I
o] S OH S
R,-CH,-C-CH-C-S,-M = R,~CH,-C=C-C-S,-M I
2 2

in der R, und R, gleich oder verschieden sind und Wasser-
stoff oder eine niedere Alkylgruppe mit 1 bis 3 Kohlen-
stoffatomen bedeuten, M das Kation eines Metalls ist,

welches in Wasser schwerldsliche Sulfide bildet und n 1
oder 2 bedeutet

sowie Gemische derselben,

dadurch gekennzeichnet, daf Schwefelkohlenstoff mit Ketonen
der Formel II
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metdl salts of fornula | by the addition of aqueous - sol utions oflqpqy
salts of the netals M 3. Use of the slightly water-soluble netal sal Se ik
of formula I as gloss additives to electrdlytic:silver plating baths.

4. The use according to claim3, characterized in that it i
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1. Slightly water-soluble metal salts having the formula I

(o] S OH f
0 i )
Ry~CH,-C-CH-C-8;-M = R;-CHy=C=C-C-S,-M T
R, R,

wherein R, and R, are the same or different and represent
hydrogen or a lower alkyl group of from 1 to 3 carbon
atoms, M is the cation of a metal which forms slightly
water-soluble sulfides, and n means 1 or 2;

and mixtures thereof.

2. A process for the preparation of slightly water-soluble
metal salts having the formula I

i " §
{
Ry~CH,-C-CH-C-5p-M = Rl—CHz—C=C]2-é-Sn-M T
R, R,

wherein R, and R, are the same or different and represent

hydrogen or a lower alkyl group of from 1 to 3 carbon

atoms, M is the cation of a metal which forms slightly
o/ water-soluble sulfides, and n means 1 or 2;

and mixtures thereof;

characterized in that carbon disulfide is reacted with

ketones having the formula II:

@]

1
{
R

-
t <

wherein R, and R, have the same meaning as above, optionally
with the addition of non-aqueous inert solvents, in the
presence of strong alkali, preferably potassium hydroxide,

followed by precipitation of the slightly water-soluble

R —
-

O A



. Qeon14s 4
the sitver salt which is added to electrolytic silver pl atin t s a
glioss additive. o P Qi{uf},
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(54) Title: METALLIC SALTS WHICH ARE DIFFICULT TO DISSOLVE IN WATER, A PROCESS FOR THEIR PRODUCTION,
AND THEIR USE AS BRIGHTENERS_IN ELECTROLYTIC METAL DEPOSITION

(54) Bezeichnung: IN WASSER SCHWERLOSLICHE METALLSALZE, VERFAHREN ZUR HERSTELLUNG DERSELBEN UND
IHRE VERWENDUNG ALS GLANZZUSATZ ZUR ELEKTROLYTISCHEN ABSCHEIDUNG VON METALLEN

0O

v i oo ]
R,-CH,-C-CR-C-5,-M = R:"Cﬂz'C‘=$-C—Sn-M M R"-CH’--C'?{ 1))
(57) Abstract

The invention concems metallic salts of formula (1) which are difficult to dissolve in water, R; and R, which are identical or different,
designating hydrogen or a lower alkyl group with between 1 and 3 carbon atoms, M being the cation of a metal which forms sulphides
which are difficult to dissolve in water, and n meaning 1 or 2. The invention also concerns mixtures of these metallic salts, The metallic
salts and their mixtures are produced by seacting carbon disulphide with ketones of formula (If), optionally with the addition of non-aqueous
inert solvents and strong alkali, preferably potassium hydroxide, whereupon, by adding aqueous solutions of metallic salts of the metals
M, the metallic salts of formula (I) which are difficult to dissolve in water are precipitated out. These salts are used as brighteners for
electrolytic baths.

(57) Zusammenfassung

Die in Wasser schwerldslichen Metallsalze der Formel (I), in der Ry und Rz gleich oder verschieden sind und Wasserstoff oder einc
niedere Alkylgruppe mit 1 bis 3 Kohlenstoffatomen bedeuten, M das Kation cines Metalls ist, welches in Wasser schwerlosliche Sulfide
bildet und n 1 oder 2 bedeutet, sowic Gemische derselben, werden hergestellt durch Umsetzung von Schwefelkohlenstoff mit Ketonen
der Formel (II) gegebenenfalls unter Zusatz von nichtwiBrigen, inerten Ldsungsmitteln und starkem Alkali, vorzugsweise Kaliumhydroxid,
worauthin durch Zugabe von wiirigen Lssungen von Metallsalzen der Metalle M, die in Wasser schwerldslichen Metallsalze der Formel
(1) ausgefillt werden. Sie werden verwendet als Glanzzusatz zu elektrolytischen Badem.




