: NOe3eXVULDbj 6TV8; MAI NTENANCE OF AN ELECTROLYTE '2' The invention pertains
“to a nethod for the care and maintenance of an el ectrol yte. mmmmm&mwwmnd
mai nt enance of electrolytes is necessary in order to guarant ee
- operation of the electrolyte. In particular, threshold val ues, theoso*
predeterm ned density, the conposition, the pH value, and the tenperature

are to be observed. Here, the ion conposition, in particular, [j ‘s

determ native factor. Also, the electrolyte nust be kept free IMMIMHMMWW
contam nants in order to CE@ an%gg prﬁblg fr ion. Thus, {R&kas

is to prevent deposits MM m&@i cont am nant s. 2‘I'
care and mai ntenance of electrolytes is also a determ native factor in goI d
pl ati ng. For the nost part, cyanide systens are used as the electrolyte in
gol d pl at i ndhe whentempdriamsgo b chetlmdSephe airednd meimtenanaiifan copdlgieces. The
stability of cyanide gold conplexes is high, so that plating is al so

possi bl e and advantageous in the acidic pHrange. For the use of acidic

gol d el ectr glyt ol Nl %ﬁtﬁe@ﬂ@éﬂe{ff QIE@cr(ﬂf/t@équ‘ ﬁlé%@éshbg/ 45 €tder TRE guarantee
suppl ement ati on the electrolyte wth a gold salt I's thus necessary. Such
gol d smlrcbtﬂermfmdowperﬂmhl of thendlentmolypat bsparticnlas tlnashodxhyalubn thel chrédetammirietl i s

typical, fqor the flushing water to b ed back into t | ati.ng bath for the
purposéleﬁ%ltycg&cqn&?é’élppo ¢ phydue,; gtt ® lEeradEe ge {4 eB feRvedp et ithsniont he
concentdhabhb o fin g%@aﬁf &mH ihfifeGAR6S AR iHe e chB ﬁﬁét%%eﬁ@fré@‘ﬁlbrﬂg to
the bath remain constant i's leads to a stfong i ncrease in the density of
t he batcbntandtnants ine@sddr tts gharamstee poblei-free oferdtion. Bhtd) thepeslaisito gravemedepéatst her ,

t he use i nsol ub e anglg s resylts in the problemthat |large shifts in pH
val ue &8 GIheH%ﬁS?IHIj ygspRplefontaniRals,) so reans that the cathode efficiency
for the gold reduction is below 100% which |leads to the condition that
hydrogen ions are also reduced. This leads to an increase in the pH val ue.
The pH val u€hrmgrecandymaintengree wif tehactrolyéastiaiialso lai detdrmirfative $aotdr in gold plating.
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separated from anionic complexes. The stability of cyanide gold complexes is high, so that

plating is also possible and advantageous in the acidic pH range.

For the use of acidic gold electrolytes, insoluble anodes are predominantly used. The
supplementation of the electrolyte with a gold salt is thus necessary. Such gold salts
predominantly contain potassium as cations. In addition, it is typical for the flushing water to be
fed back into the plating bath for the purpose of cost reduction. Thus, in the course of the bath
operation, the concentration of potassium ions increases and the counterions belonging to the
bath remain constant. This leads to a strong increase in the density of the bath, which results in a

reduction of the bath operating time.

Further, the use of insoluble anodes results in the problem that large shifts in pH value
occur during operation. This also means that the cathode efficiency for the gold reduction is
below 100%, which leads to the condition that hydrogen ions are also reduced. This leads to an
increase in the pH value. The pH value may only change within certain limits for such

metal-depositing electrolytes, because the deposition behavior is strongly influenced by the pH



vallue. In order to conpensate for the increase in the pH value, an acid is
_typically added to the electrolyte. This can be, e.g., sulfuric acid or

al so an organic acid. The addition of acids for the purpose of pH val ue
correction can lead to the formati on of deposits because the potassiumions
can formdeposits with corresponding ions of the acids, resulting in the
precipitation of, e.g., potassiumsulfate. Such deposits are undesired and
di sadvant ageous because the electrolyte is to be kept clean and, in

ticular, free f ible floatin i cl es.  Ther ef t trol
ana s ACBTaS o PRGCBRECRY BryeaBin P b WS gt ETdhfn bl GRS T
for goletchalylts TAR@an béleld., sNMic A3E oPAG VR EMiG¥AENSi Ve. I n addition to the

control of fhe gold content, the concentrafion of a few alloy netals nust
be nonitored, the concentration of free potassium cyani de and potassium

bonat t . | ed,. the densi d the. pH val be.
coni Cored, e it BT, BE e i BT s entcich Sy fead e Meoridtionas
expensigéosi® Hebfks thed PétadsiiorRadal SfoR | dépdaty Qvith birtdspéidiing fodk ioTRhglWEdS, 0 t he

circunstances nentioned above. Thus, the object of the invention is based
on provediting & genptecipitatioro @L,f og., npatassiaimisvidatanSedhe deposity taeg uniésohd cad

I then the |ifeti f. 1 trolyt i nt ai nin tant .
conaentr T BHEERE TR UG Eran 1 HHHGPEH et vn Lot FED FaPoryie
real i Zgbatiyg phtiidles. at | east one ion exchanger that can adjust the ion

concentration and the ion conposition of the electrolyte. The present
i nvention proposes to adjust the ion conposition and the ion concentration

in the el | yt f an. | ..The electrolyte.] i ded
thr ough t he THEI . M GROL A8 Bl Enar SReAeRER v Do SRy FadifiGmbl | ons
in the pﬁﬁkﬁiaﬂ¥Q$r $d18 bhtB8 afik GRANERY, 1AL BedX v BARHsE. LR ali@ifisn td 4 cohigol of

el ectrolyte. Thus, the nmethod according to the invention allows the ion
conposithe gaid ofnteriethe cemenwitionef arfev aHey motalscopst bd intagitprsd, the woraenirationaod t o

be regylated i.n _an 2 dvant.ageouys .__The t hod .accordin 0 _the
Pvent 1 PPEsp &7 etisFRPRY A A RatE st Preeep IRb BFERRD) HRubEpHRve; on
exchanggyist ¢ Cabritonal, tadt digg-oht Riddes Must | B_-NSupplRalenR@I & isitﬁeé ¥f Wds€ GkpdrBRebat h
guality can be exchanged with ions that are necessary to maintain a

const arepntpels, hthgdalonybathshorly hawe acbimped ilifstone dee théheeFiegimstangese mgnidonede
correspﬁnding ion concentration can be adjusted in an advantageous way. The
i on ex@'gﬁber preferably contains counterions that are included in the

el ectrolyte and that are relevant for the bath quality. In this way, the
ion exchanger can be advantageously regenerated after use. The net hod

accor di ng t dhu;éh¢ eljesttaf dle wventiodds based undxpédingd syoplamedhod: for maentgniosl em

in the stat f the.art th t he th c ositipn st.be adjusted wth an
expens e ol STt eadher 080y BRIRITEOR B B p Bl onsiplich e

ri sk ofcohdhi¥htitth HAROSEIIpRBioH &S HelckRBoROVe. The present invention

di scl oses a nethod for the care and maintenance of electrolytes that is
extrenely advant ageous because conventional neans that negatively influence
the lifeti of an el ectrolyte bath C S S f M, :
because chg&ﬁh Saf@ecéalﬁ’ rﬁ%llzsebial?yeagngyr it ts:igz}s_%e)a g léjlg%;ﬁ%ﬁrﬁggréél thél?rggrll ﬁlgj{%‘yﬁﬁemn

envi r oneRdEhtratil dnd€he ioh REmpBYitieitbfake fledionget 0 the invention is less
expensi ve because processes that otherwi se had to be regul ated separately
are now regul ated by a single processing step, i.e., by guiding the

ceor diny. 3t HeeseitJarRo bi3feseS Ty S ARhca bRt My b Bt 08 SRR Rion o e

becaus ghd électrdtl by aitamsoflanGh &@hhipied eMhe Blestroly R ib guidiehihk@iphdheoh RxehapgsSi ve
processes. Therefore, processing steps and costs can be elim nated.

Fur t herandbgurifigathe excherge mmaaﬁcwmgs finy theangtiy, it the rion tepehaneeretiene of
an el ectr,ol [S: rolimie e ' ok 1 t
casent (AT EhEHaR 18 PR s e St RN oGRS B BUFRR VSRR, | o
the el e6i c@hpdstionefuhd sledtrolfte\wrd tiladkrcipondidf @6 sorceritrdtion t6lBe asgutagad ihiahns.
Furthernore, the feature according to the invention of using an ion
exchanger for care and nmaintenance of an electrolyte is al so advant ageous
due to the regenerability of the ion exchanger, so that the nethod has a

| ow mat eri al expense and thus is also cost effective. The nmethod accordi ng
to the invention can also maintain, in particular, acidic gold

el ectrolytes. As described at the beginning of the docunent, the

di sadvantage for this gold 3 electrolyte is that the potassiumions
beconme enriched and the pH value of the electrolyte increases. The precise
mai nt enance of the pH value, and thus the hydrogen ion concentration, is a
determ native factor, particularly for gold electrolytes. In an
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A cation exchanger can be used for control. In this way, the use of an
~acidic cation exchanger is a feature of the care and mai ntenance of an
acidic gold electrolyte. The cations contained in the electrolyte can be
exchanged with hydrogen ions of the cation exchanger. For the care of gold
bat hs, preferably, the potassiumions that are di sadvantageous for the
operation of the bath are exchanged with hydrogen ions that are necessary
in order to prevent an increase in the pH value. Therefore, the essenti al

probl e in the opergtion of an electrolyte bath, particularly those of an
Dyl ¢ AATRESpBCTRD! Dtecmeind s rguG K Fedi HED i PREGYE ALOIEeHEIRGISY ¢ he

et hod 66 e P ild By IAURAbL R oortihe!TB AR i bnldiCidn® M HERARGR arf@XfHRSS
potassiumTtons that [ead to an increaSe in density of the Dath and thus

pr oducdath @latityt eandet dxichatgedrsvithaong thet fratrecaasary ite mauetan far comstaftebath gedlityl yt e.
They c be exchanged wi th hydrogen ions that advantageously repl ace the
ydr 0gaUh RS CHERRIER By0a HEHENE by SpieshaRdias fon sonceairaierl can i adited,
undesi riedy b MmRRSGus WayP The idh éﬁag&#@gmf&my aslehind O8lmricds R §f iRORYAR Of
inorganic or organic acids can belargely elimnated. This further prevents
t he ot iy viegmlyte aud thatgrepredayapi foathedratlo fugdivy. ds shisrwayallte, ior egchangatas deum
sul fate, accord'n% to th 1gﬁids that are used. 4 Advant ageously, the ion
exchangdyaniagso SHRTRUPLIEI USAf t er | 0adi ng or exchange of the ions

| ocal i zed at the anchor groups of the ion exchanger matrix, such as
hydrogen ions in the case of the maintenance of an acidic electrolyte, with
t he appr opr iTht enetlatdi asosrding dorttehievention provides en ubdxpeqibdisdstiar tottheeproblem in
exchanger are |oaded with the appropriate cations.. Because .ion exchange is
a reverd] $plg 9l et dhat fhe_glaﬂhﬁwpg%ﬂm rau%@eéﬁul_swgtv@rh UL FRPEPS{FS PRFFS LR on
exchangggiacknid bsS 1O ¢l Biths, s Shd Q@G toMhih dgemﬁp 88 8estAOR) ablofe. WHeC N
the cations are efutéd out of the electrolyte ffromthe matrix of the ion
exchangeesentThiventipin tliisclesesxa neetkddy fardthentag ewnd smpintepanceyof tleetrolptes ehath@nger

has a | on ervice life and enjoys essentially unlimted use. .This |eads to
- val ugBIFnEg VeGSR RAEUSE cEeHReAl e e SeeFBYPLb MIien: e HIEF® offE
deconpgq cl%rbl?r(l}: 4 B&%nﬁ%ﬁbﬁﬂﬁ&%%ﬁ?fuﬁhé@ﬁfﬂahs% dh@nﬁd&lé’d&ﬁ‘b@'sgﬁ@%‘#ﬁiﬂ%&a@e In
el ectrolyte“density. The density of an electrolyte is given by the salt,

al kal i miaimacitdinc onabe teneirormment.| Furérer,atthe amethod averdiay , tot the invamtien dbdesger

can al so adjust the el ectrplyte densi within certain limts, [ | eads
to an SIRARPEFEwATSe Pfeﬁ‘fj'ﬁ?féﬁ‘i‘tr?&lwls‘? fad é&@rra&mﬁ@f PR aﬁewewerﬁg@?tﬁg Bwe.
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ner cadi FEGALAL p i S PR RGN R ANl RSO BN e
excess tipmathed acnording teathe ireventiam gedsurerhént lapd cagph stepnenadec]imimtedistichuson, by

means of the nethod according to the invention, the addition of organic or
baf, . bo Thk

i nor garth% PAB; SPEIPATHOR HOc IRerT Biitlel P MARUPEdsIIy RPRISHERIPESSS TRRE DB h,
can be J-alegile/stehsl AHNBke dan B bRMEHAHNPurRE N5 0mass f dhd BethBd bb&rdiRY &heON.

t he conposition of the electrolyte bath can“be held constant, whereby the
| i f eti nevenfion, ke Bfetuteraflaytetectyalyte is sonatget limited Hecalise thémsnpeaifion cambe kemus| y

det erm ned , unts c be removed fromthe electrol yte t h. by nmeans  of
£ ans pSPTH D! GoBS A A GBIt SHMSEEHEHS (s SPAT: Qry O B R oSt
el ectr g} WeRed hﬁulﬁly Ak ﬁrﬁh@%pés‘it@&nfﬂ%.aﬁﬁﬂtﬁ@ﬂnbféﬁ?‘thé Fednlie éﬁ@&ﬁin‘gf tol i

mai nt enance of an acidic gold bath and that is enriched with an essentially
equi valieventiomoinesing ahybnoepshangsn for aarebend evhintanduce ooft are eddetolytolis/atsobat h.
Fl ushi nqg st eps st be added i.n.or t.0 regenerate e.ion _exchanger

1 x APow e o fustegtrratiig S8 EBEvast dhigne i B Tow

el ect r Qhatérdl 8kfenSd MidaBusiB diso bbstbHEdtivel he matrix is | oaded with hydrogen
ions. In an advantageous way, the columm for the purpose of elution of the
captured ions fromthe electrolyte is alternately washed with diluted acid
and 5 water. After this process, the colu i s. again ready for.use. .The
means and stbpenebed arrsing 8 e arvehionaoh GecpEniRgn PRER, Sk Eo® o
the hi giecoRtesOAsREeHbed A0hé Uegingﬁ@edfadhhydow@em,eﬂfeddﬂ‘sadmmfagelsdm s gblgat
have settled out, rejected electrolytes, and defective tools. Because gold
ions can be captured in the matrix of the ion exchanger during the cleaning
process by neans of the ion exchanger,3the eluate that possibly has gold
ions can be fed into other flushing solutions, or the |like, which performa
gold recovery. The gold recovery can be perfornmed, e.g., by neans of highly
basi ¢ ani oni ¢ exchanger resin or electrolysis cells. Feeding the eluate
into the other gold recovery processes guarantees that no gold is lost with
t he nethod according to the invention. In an advantageous way, the nethod
can be adapted to a wide range of different electrolytes and thus enjoys a
broad field of application. Its use is not restricted to the care and
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on the ions to be exchanged. Further, the corresponding matrices are

. Subject to different requirenents for the regeneration and the operation,
whi ch are indicated by the correspondi ng manufacturer of the ion exchanger
*'to be used. In an advantageous way, the nmethod according to the invention
also allows the setting of additional fine adjustments. Thus, small pH

val ue devi ations that cannot be regul ated by neans of the ion exchanger are
regul ated by neans that suppl enment the ion exchanger. According to one
configuration of the method according to the inyentign, .the.relevant

par anotsctoBfe fob i pegs arebwate, sy b s P e 86 B BRERRRSS: cos.
conpar egeridstd) ThE Bred &8 hnfafiflentfbd'Sithe BAYaRBPIHARAIsAhEnREES i8h Sorkehiph! 58! | ¥
started. Thus, depending on the neasurenent values, the flow rate of the

el ect r deterreinhtive dactdry pangibhulatie foo goldxd bciradjses. daranbadviantegessis edgy, dhé ipresent

adj ust nent .of thglggH vgt}lue, whi ch, cannot. be done béthe aﬁgp Eﬁfchanger e can
be per fBYHENN F3P HEARACINC SROFHYT BRI B METEFRIGi & ABATE 2APTIof (7% REPose ©

possi b!pT-I @Jl@&c&%&ti&&ﬁﬁ&%fh%@umlnqgﬁ_@)Ec%gnge&:%{n%@ﬁ{epPWé‘ﬁﬁé’EﬁﬁFé‘éorﬁ@ééﬂ% S can
determ ne the anmount of Tloating particles, and, if necessary, filtraftion
can be ngkang olf therianexchanger.| Benaussy theemadditivestdan devprgdominhetty phmanatede theycan

Sna ot ATER PG oidsRi dePbsi (ReneRavey Sndned B bal ity By G male 16! ye e,
whi ch B ciBRASIUNE T&NEx cHMMCF RSustd @ith B pHsént ilRnfi6h &Y A ExtRANBIRKEg&ust he

electrolyte to be maintained in the formof actual values, as well "as

st or agevayewherin oreatyps bbHioa dahdedesly exdhanged @dthofmothien spdhas\tbaionp aegatizelyr s of
the electrolyte t e i nt.ai ned, wel. | as at.|east .one.cal cylation unit
that o oneneibe fhSarE BulityfF Bielesirod e Gech ho PuroBGr £ RS 8 bOBPRnand
contr Olbe‘éﬂbﬁan%%itﬁ@@ﬁd’tmois bb&§tivE Hﬁlu’eﬁbiﬂ% Hll%'Ba@hqlu%ﬁ‘fyu&Echta@_@ly&%%é@{ony?drue of
the electrolyfe to the desired value. Furthernore, the device Ras an ion
exchangeidid grdd bshchanges the i ons negatively influencing the bath quality
fromthe electrolyte with its own counterions that are also contained in
the electrolyte and that are required for good electrolyte quality,
transport deyvigfs ERBAnddHCHE bk MBeERGCIMRLY IR thisUys, tRe LSS of @R aBMENEABART as

wel | as back into the electrolyte bath, and flushi'ng devices that
r egenereatimngéreisiafeatxe hfithgesard eudisningnahce hbarehedicrgld ekecirelyite, Tho wetians,

| ess conpl ex . devi ces that exhibit constan eratin aranpeters and

hat AR ER i SRiaba off s St it hydtBen lohaios B B PisheBiir Eora
al so i npd udedr YoiYaths! HerePbPP hdpothRRint VAE Mak 8- didHAPaRieB6d for eeSseratont he
met hod accordiRg to the invention can be proven with reference to

| abor atofthe Hattsars ex¢hanged wittehydzsgentiensftbat ardveccassanytin edec to preveah aminicttiase igol d

Tore. Qi deliep LR o (i ooPLah Gro L e e, @Perfilpnt hf &R FigtidEe tagh °
aqueou %aﬂlcﬁﬁ}l?%ldé% ?faf |aéiHic%lc_Y‘@l§cti=b‘i?@, drb 38 1vEPI A LﬂféQmFﬁca‘?&ﬁQW bytineans of

conponents cifric acid/potassiumcitrate, a cobalt (Il) citrate conplex,
f or m ¢ tbe mgthodtaseariding) tb dherinventicns Byah¢ans of shegiohdexcleangete xx¢egd patassiumniqys| d

ide). T | ectrol yt hi bi.t ed | f 5.0 el | t assi
T cobidsiaangi R ¥ SqRit o SRRl igE g SgrenllEfine FEREBMATT o
was | edid hieRidgEd ar&iR! WHEN oldcirBlyted Bh&X CHRNBET excRiiged WRR' Bydokde ibRSithatvas

chosen such that it coul d exchange hydrogen ions wth potassiumions. The
el ect r gidyansagsopaly reptecadke hysogenrionsyieduded bydhe pigctzelpsis aldtupiodess Phie agaigst
showed t hat thg.el ect roElbe(tlgl {‘.I ow nﬁl tar.ﬁ]ughft het mat ri>§ o{. t he ion exchanger
r educ ed M tHRdesisH AIras LRI B Rl JYavothe pAdOR 8T gretet gmagits, ol ngregnig op OFRALIC o of
4.7 wasclBaaH bedargsesnin@sd! T1is iettef YrovBfts Shd SmbivieNSshrritly prédipii@ionast f or
one exanple. The stability of the gold cyani de conpl ex was not negatively

i nf | uerrotadsiumsektireg., poassisioyiidiate, sqcoulingstodiagids thatare wied.ot her si gni fi cant
ions were retained in the matrix of the ion exchanger. This shows the
selectivity of the method according to the invention, which is particularly
advant ageous fromthe background that no ions are renoved fromthe

el ectrolyte that nust be replaced at great cost, such as gold ions, whereby
the method is also suitable for industrial use. The ion exchanger resin is
then regenerated with 5% sulfuric acid4 Multiple repetitions of the test
gave the sanme results, which shows that the nmethod functions consistently
with good results and also that the ion exchanger is subjected to
essentially no aging effects due to its regenerability. 8 Clainms 1.

Met hod for mai ntenance of an el ectrolyte, characterized in that the ion
concentration and the ion conposition of the electrolyte are adjusted by
means of at |east one ion exchanger.



2. Method according to Caim1l, characterized in that the ion exchanger has
.ions that are a conponent of the electrolyte as counterions. 3. Method
according to Claim1l or 2, characterized in that the pH value is held
constant by neans of the ion exchanger. 4. Method according to Cains 1-3,
characterized in that a cation exchanger is used for controlling the ion
concentration and the ion conposition of an electrolyte. 5. Method
according to Clainms 1-4, characterized in that an acidic cation exchanger

is used for ntrolling,the io conce ration t he i.on conposit of an
el ot o yt o AGIGOHI e A0t SR EeLoTHe BEemeral dyienfostihg of ssbange of the
char actigfg lgc?aq‘izécf‘atttﬁ@&ncﬁ&t groupss df hel ibf efdhﬁﬁée'i Rla¥h€ s@dhSs Y ErR2BTRMs W thB case

hydrogen ions of the cation exchanger. Met hod according to one or nore
of d a|0tﬁ$he1m5mtena1meaa£taeraclzlwcblercrcrotynfatwmhdhaamrumat@m;lonm ﬁ‘omethelebctrcplmeythe are

exchan dro en ions of fthe i on exchange t hod accordlng
o one Pceh it edbh exclanesr 20 lossd i A P P BrceusbiREhaNGoF o
regenengledle Srodvhy %Qtn%? il R bR RARr hn WA el Bh r&cﬂanger back to its
characterized in that the density of the electrolyte is regufated at |east
part i alorigiral staednadedfwithh bydrogeneiooh dngdrich the cations are eluted out of the electrolyte
from the matrix of the ion exchanger. Through this extremely advantageous property, the ion
exchanger has a long service life and enjoys essentially unlimited use. This leads to a valuable

cost reduction, e.g., for the operation of a gold bath.

The decomposition of the basic chemicals results in an unavoidable increase in electrolyte
density. The density of an electrolyte is given by the salt, alkali, or acid concentration. In an
advantageous way, the ion exchanger can also adjust the electrolyte density within certain limits,
which leads to an advantageous lengthening of the operating time of the electrolyte. The method
according to the invention can prevent a disadvantageous increase in density, because, e.g., in the
case of acidic gold electrolyte, excess potassium ions are exchanged with hydrogen ions and, in
addition, by means of the method according to the invention, the addition of organic or inorganic

acids, which contributes to increasing the density of the bath, can be largely eliminated.

Through the method according to the invention, the composition of the electrolyte bath
can be held constant, whereby the lifetime of the electrolyte bath is not limited. In this way,
continuously determined amounts can be removed from the electrolyte bath by means of
transport devices and guided through the appropriate ion exchanger. The electrolyte fluid that is
freed from potassium ions in the case of the maintenance of an acidic gold bath and that is
enriched with an essentially equivalent amount of hydrogen ions can be fed back to the
electrolyte bath. Flushing steps must be added in order to regenerate the ion exchanger matrix
loaded with potassium ions, wherein the captured ions of the electrolyte are eluted and, in turn,
the matrix is loaded with hydrogen ions. In an advantageous way, the column for the purpose of

elution of the captured ions from the electrolyte is alternately washed with diluted acid and



9 10. Method according to one or nore of Clains 1-9, characterized in
that the electrolyte is led through the ion exchanger by neans of transport
devices and then fed back into the bath. 11. Method according to one or
nore of Clains 1-10, characterized in that the eluate is fed to recovery
processes. 12. Method according to one or nore of Clains 1-11,
characterized in that the ion exchanger to be used and al so the associ ated
parameters, such as regeneration steps, or the | i ke, are adapted to the

el ectrol yte .to mai nt ai_ned., 13.. Met.hod or di to one nore of _Cl ains
112, QHSaATEF s grachss, Hiit CINEN df BEHIP JPADelor 95bet 19 BB SFRBARTT 10 26

conti nlé@é{ﬁec?%%@mﬁreQ&?a%@erttﬂJt%J&Hédt he i on exchanger, which achieves a
constant ‘preparation of "the electrolyte. 14. Method according to one or

nore of Clains 1-13, characterized in that the transport rate and thus the
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settled out, rejected electrolytes, and defective tools. Because gold ions can be captured in the
matrix of the ion exchanger during the cleaning process by means of the ion exchanger, the
eluate that possibly has gold ions can be fed into other flushing solutions, or the like, which
perform a gold recovery. The gold recovery can be performed, e.g., by means of highly basic
anionic exchanger resin or electrolysis cells. Feeding the eluate into the other gold recovery

processes guarantees that no gold is lost with the method according to the invention.

In an advantageous way, the method can be adapted to a wide range of different
electrolytes and thus enjoys a broad field of application. Its use is not restricted to the care and
maintenance of acidic gold baths described here. The method according to the invention can be
used for the maintenance of any arbitrary electrolyte, because the core concept of the invention
states that the ion composition of an electrolyte can be adjusted by means of an ion exchanger,
and that undesired ions that negatively influence the quality of the electrolyte are exchanged with
ions that are used in the electrolyte but must be kept constant for maintaining the bath quality.
Here, attention should be brought particularly to the adjustment of the pH value, but the concept
of the invention is not expressly restricted to this process. Due to the fact that the electrolyte
composition, and particularly the pH value of an electrolyte, can be adjusted with the method
simply, efficiently, and in an uncomplicated way, the method according to the invention is also
well-suited to maintaining a constant composition and ion concentration of, e.g., alkali
electrolytes. Only the corresponding parameters, e.g., of the ion exchanger, which, e.g., can be a

basic anionic exchanger, the flushing steps, and the regeneration, etc., must be adapted.

These parameters can be adapted in an uncomplicated way and are obvious for someone
skilled in the art from the combination of the appropriate ions to be removed from the electrolyte,

the desired ions, and the ion exchanger with the corresponding counterions to be used depending
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electrolyte are measured by means of measurement devices, compared with the desired values,

and appropriate means are automatically started. Thus, depending on the measurement values,
the flow rate of the electrolyte fluid through the ion exchanger can be increased, a fine
adjustment of the pH value, which cannot be done by the ion exchanger, can be performed by
means of an inorganic or organic acid, and further, possible drag-out losses are supplemented.
Further, measurement devices can determine the amount of floating particles, and, if necessary,
filtration can be done by means of filter systems. In this way, other parameters can also be

considered.

Further, the invention proposes a device for the care and maintenance of an electrolyte,
particularly an acidic gold electrolyte, which has measurement devices that measure the relevant
parameters of the electrolyte to be maintained in the form of actual values, as well as storage
devices that store the desired values of the relevant parameters of the electrolyte to be
maintained, as well as at least one calculation unit that compares the measured actual value with
the stored desired value and a control unit that controls the means in order to adjust the actual
value of the electrolyte to the desired value. Furthermore, the device has an ion exchanger that
exchanges the ions negatively influencing the bath quality from the electrolyte with its own
counterions that are also contained in the electrolyte and that are required for good electrolyte
quality, transport devices that guide the electrolyte fluid to the ion exchanger as well as back into
the electrolyte bath, and flushing devices that regenerate the ion exchanger loaded with the

electrolyte ions. However, less complex devices that exhibit constant operating parameters and
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The effectiveness of the method according to the invention can be proven with reference
to laboratory tests. Here, the results for the maintenance of an acidic gold electrolyte are cited as
an example. This test description serves just as a more detailed explanation and is not restrictive.
In this process, an aqueous electrolyte solution was used that contained as essential components
citric acid/potassium citrate, a cobalt (II) citrate complex, formic acid/potassium formate, as well
as a gold complex (potassium gold cyanide). The electrolyte exhibited a pH value of 5.0, as well
as potassium in a concentration of 75 g/L. For the test, 500 mL of electrolyte solution was led
through a column with 75 g exchanger resin, wherein the resin was chosen such that it could
exchange hydrogen ions with potassium ions. The electrolyte solution was led through the
column and captured. The test showed that the electrolyte flowing through the matrix of the ion
exchanger reduced the potassium concentration from 75 g/L to 59 g/L. and a pH value of 4.7 was
measured. These results verify the effectiveness of the method for one example. The stability of
the gold cyanide complex was not negatively influenced. Further, subsequent studies showed that
no other significant ions were retained in the matrix of the ion exchanger. This shows the
selectivity of the method according to the invention, which is particularly advantageous from the
background that no ions are removed from the electrolyte that must be replaced at great cost,

such as gold ions, whereby the method is also suitable for industrial use.

The ion exchanger resin is then regenerated with 5% sulfuric acid. Multiple repetitions of
the test gave the same results, which shows that the method functions consistently with good
results and also that the ion exchanger is subjected to essentially no aging effects due to its

regenerability.
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Claims

1. Method for maintenance of an electrolyte, characterized in that the ion concentration and

the ion composition of the electrolyte are adjusted by means of at least one ion exchanger.

2. Method according to Claim 1, characterized in that the ion exchanger has ions that are a

component of the electrolyte as counterions.

3. Method according to Claim 1 or 2, characterized in that the pH value is held constant by

means of the ion exchanger.

4, Method according to Claims 1-3, characterized in that a cation exchanger is used for

controlling the ion concentration and the ion composition of an electrolyte.

5. Method according to Claims 1-4, characterized in that an acidic cation exchanger is used

for controlling the ion concentration and the ion composition of an electrolyte.

6. Method according to one or more of Claims 1-5, characterized in that cations in the

electrolyte are exchanged with hydrogen ions of the cation exchanger.

7. Method according to one or more of Claims 1-5, characterized in that potassium ions in

the electrolyte are exchanged with hydrogen ions of the cation exchanger.

8. Method according to one or more of Claims 1-7, characterized in that the ion exchanger is
regenerated.
9. Method according to one or more of Claims 1-8, characterized in that the density of the

electrolyte is regulated at least partially by means of the ion exchanger.
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through the ion exchanger by means of transport devices and then fed back into the bath.

11.  Method according to one or more of Claims 1-10, characterized in that the eluate is fed to

recovery processes.

12.  Method according to one or more of Claims 1-11, characterized in that the ion exchanger
to be used and also the associated parameters, such as regeneration steps, or the like, are

adapted to the electrolyte to be maintained.

13.  Method according to one or more of Claims 1-12, characterized in that the electrolyte to
be cleaned is led in a continuous cycle process through the ion exchanger, which achieves

a constant preparation of the electrolyte.

14.  Method according to one or more of Claims 1-13, characterized in that the transport rate

and thus the amount of the electrolyte to be prepared can be selected.

15.  Method according to one or more of Claims 1-14, characterized in that measurement
devices compare the important actual values of the electrolyte with the corresponding
desired values and adjust the velocity and flow rate of the electrolyte through the ion

exchanger.

16.  Device for care and maintenance of an electrolyte, characterized by an ion exchanger that

exchanges ions from the electrolyte with its counterions.
17.  Device for care and maintenance of an electrolyte according to Claim 16, characterized in

that it has collecting means that collect the regenerated electrolyte, wherein this collected

fluid is fed back to the electrolyte bath by means of guidance means.
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calculation unit that compares the measured actual value with the stored desired value, a
control unit that controls the means in order to adjust the actual value of the electrolyte to
the desired value, an ion exchanger, transport devices that lead the electrolyte fluid to the
ion exchanger and back into the electrolyte bath, and flushing devices that regenerate the

ion exchanger.
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