11 May 2005 MAI NTENANCE OF AN ELECTROLYTE The invention pertains to a

nmet hod for the care and nai ntenance of an electrolyte. The control and

mai nt enance of electrolytes is necessary in order to guarantee

probl emfree operation of the electrolyte. In particular, tqﬁ%ﬁ8f55b5

val ues, the predeterm ned density, the conposition, the pHvalue; and the
tenperature are to be observed. Here, the ion conposition, in particular,
is a determnative factor. Also, the electrolyte nust be kept free from
contam nants in order to guarantee problemfree operation. Thus, the task
is to prevent deposits r fiﬁﬁﬁ- I % | e contam nants. The
care and mai nt enance of i native factor in
gold plating. For the nost part, cyanide systens are used as the

el ectrolyte in gold plating, wherein the gold is separated from anionic
conpl exes. ThEhsnyHipR pitagh (e maihed g dledae anpmeiutssarcs ofpryticctrslyte hat
plating is also possible and advantageous in the acidic pH range. For the
use of acidic gold electrolytes, insoluble anodes are predom nantly used.
The suppl enefibeatcbarml odndt heiredrender of yletrvlyteh i@ gobsdargaint ofdsr ttd Ugiarantee

necessary. ,Suc old salt predom nantly contain potassiumas catjons. In
Rt on probRrr e Gpgtat ¢tothe RIGHE Do me e egoBo A vEa IS A RIGHTB he

pl ating lkaishy, e cbhifosRishPOE @HOTalc0Shd HRdsE e afd e AWl RE HeRUIRG, P! t he
bath operation, the concentration of potassiumions increases and the
count er | 6PF8PYsEIoBNEiPAGiculsT, ishedetgsmirtiyefieion Adwm eatectrolTigingust sdebpt fies feonst r ong
i ncrease | : nsl t which results. in a. reduction of the
bac h opesatrbity ASHbirko Bk, 28 o GBAE Hiisdis Rsh s o RGPl ¢ e
probl em tinhithérasgetidlyidsomblertophkininahtse occur during operation. This al so
means that the cathode efficiency for the gold reduction is bel ow 100%
which | eads to the condition that hydrogen ions are al so reduced. This
leads to an TRCERAGR! mBintelhcP b YRk iy iesTRG1sBH %@éﬂﬂ%aﬁ%’fagm % Lﬁ%@%ﬁlg\.’“ thin
certain limts for such netal-depositing electrolytes, because e

deposi t i §ar the et rort, ¢yanide sxsietisyrd used asdheeleetiolyte ineofsiplating, wherein the gold is

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 elecirolytes, 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 ¢lectrolytes, because the deposition behavior is strongly influenced by the pH



| I May 2005 value. 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 also an organic acid. The addition of acids for the

pur pose of pH value correction can lead to the formati on of jg5S
because the potassiumions can formdeposits with corresponélng i ons of
the acids, resulting in the precipitation of, e.g., potassiumsulfate.
Such deposits are undesired and di sadvantageous because the el ectrolyte
is to be kept clean and, in particular free frompossible floating
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been ver yleex@ersTiMecanlba, agl;hutﬂtmdcportatse af onthiokci®f the gold content, the
concentration of a few alloy netals nust be nonitored, the concentration
of free potassium cyani de and potassi um carbonate nust be controlled, the
density and t I st be
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conp05|t|on in the electrolyte. This object is realized by usi ng at | east
one ion dReHENFEIIShat can adjust the ion concentration and the ion
conmposi tion of the electrolyte. The present invention proposes to adjust
the ion conposition and the ion concentration in the electrolyte by neans
of an ion excl‘ﬁafngfere theh eorgtod cind Ohgﬁhténanse otii the ¢lebinolpid gitest dpeciblosigRehedger

and, durin cess e counterions I matri x of the ion
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and t he correspondlng ion concentration to be regulated in an
free potassium cyanide and potassium carbonate must be controlled, the density and the pH value

must be monitored, and drag-out losses must be supplemented. In spite of these expensive
conirols, the known baths only have a limited lifetime due to the circumstances mentioned

above.

Thus, the object of the invention is based on providing a simple method for maintaining
an electrolyte, which can lengthen the lifetime of the electrolyte by maintaining a constant ion

concentration and ion composition in the electrolyte.

This object is realized by using at least one ion exchanger that can adjust the ion

concentration and the ion composition of the electrolyte.

The present invention proposes to adjust the ion composition and the ion concentration in
the electrolyte by means of an ion exchanger. The electrolyte is guided through the ion exchanger
and, during the exchange process, the counterions in the matrix of the ion exchanger are
exchanged with ions from the electrolyte. Thus, the method according to the invention allows the

ion composition of the electrolyte and the corresponding ion concentration to be regulated in an



11 May 2005 advantageous way. The nethod according to the invention is
particul arly advantageous in that through the use of the ion exchanger
according to the invention, ions that negatively affect the bath quality
can be exchanged with ions that are necessary to naintain a 5 bat h
quality. Thus, the conposition of the electrolyte and the correspondi ng
ion concentration can be adjusted in an advantageous way. The ion
exchanger preferably contains counterions that are included in the
electrolyte and that are relevant for the bath quality. In this way, the
ion exch r_can be ..advant ageously regenerated after use. The method
accordin%ﬂ%odgﬁgsﬁg'é%efgﬁﬂﬁfgﬁwgg§l%ngﬂgyﬂﬁbPé8”§Bﬁﬂ¥PaﬁmF§“¥ﬁ€1ﬁ?bblen1
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an expensive process usjing additives, which, e.g., for gold baths, holds
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further, because chem cals can he red. This leads to, mnimal strain on
the envi P8R %ﬁﬁ@m If‘f]&?}]ﬁ’g pre TeigYAnfRigr H@%&é}b BeRlig iy thioWendhe 190 EReheRgT fan beess
expensi veivbeeadedy REORAS&ES B! ot herwi se had to be regulated separately
are now regul ated by a single processing step, i.e., by guiding the

electrolyte fluid through the ion exchanger. Also, with the nethod

according to j i ment _and control steps can b .
ol i nat ad beros bR ARy 1R B Bl R B Plea SFRT U5 B e bt el
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elimnated.. Further, by neans . of e met hod according to the invention,
'the Iifeﬁgﬁ’ge%f"hlé ’Eg'eg‘FrgBﬁ&?g‘si l?ﬁcgdh? B formying éeéﬁﬁﬁgé&é%@erita%ove- The
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and thus constant quality of the electrolyte results 1n tewer quality

defects Wﬁmﬁlﬁé{dﬂ@ﬁ?&@@éﬁcaﬁlﬁq spevenfignal imsamroha negatigel detuance teeclifetiné ofgant 0 t he
el et ol § o pAt R0k S RIRITHC b, b RRE FelEi bR APPST ol o
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CQSt ef f&%}:l{s}/y%'because processes that otherwise had to be regulated separately are now regulated by a
single processing step, i.e., by guiding the electrolyte fluid through the ion exchanger. Also, with
the method according to the invention, measurement and control steps can be eliminated because
the bath composition no longer must to be monitored with expensive processes. Therefore,
processing steps and costs can be eliminated. Further, by means of the method according to the
invention, the lifetime of an electrolyte is no longer limited because its composition can be kept
essentially constant. The constant composition and thus constant quality of the electrolyte results
in fewer quality defects for the deposited films. Furthermore, the feature according to the
invention of using an ion exchanger for care and maintenance of an electrolyte is also
advantageous due to the regenerability of the ion exchanger, so that the method has a low

material expense and thus is also cost effective.,

The method according to the invention can alsc maintain, in particular, acidic gold

electrolytes. As described at the beginning of the document, the disadvantage for this gold



The met hod according to the invention can also maintain, in particular,
acidic gold electrolytes. As described at the begi nning of the docunent,

t he di sadvantage for this gold 3 11 May 2005 electrolyte is that the

pot assi umions becone enriched and the pH value of tile eleqﬁﬁﬂgyggo

i ncreases. The precise mai ntenance of the pH value, and thus thé y&%ogen
ion concentration, is a determnative factor, particularly for gold

el ectrolytes, In an advant ageous way, the present invention can elimnate
t he excessive addition of inorganic or organic acids for the purpose of

pH val ue correctjon through the use of an_ion exchanger since the pH val ue
can be cGIFERlYEdsgll the ARssHm tons Jespme gerriagand tsepHugdict plede ckeidmiveves
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t hat negatively 1 nfluence the bath ‘quality. principl e of
t he ion aikichainger fasioygedicwlatlh fothgolp resalytes. nNiwemt adrntageoan vax;t the pedsynt
advant ageous.. way, .wherejn one .t .of i.on _can be easil changed wi th
anot her, TERYTAve AR e EEaT A om o PR A B RE 51U HOATPEY 1 t he
el ect r ol YiEvalglbre@®bnpRbagsthel RRel JIAB idrodkclfbet stcd HethHAIMScan B3 BorrdRd by
exchanged with counterions positively influencing the bath ?uality, such
as hydr od@sing ehéerigp exghapgrrcBeronrss heserslditinescean; enpradimamylyr elisnppiede theged
for contr i [l ti Fook,S
fonture o PhLIALS uRRNL abioit B e it TR MR e RS b iR,
cati ons pcosiplaiofigitt ion esdhengel &atsedivith ehecaesebieineentibia hg@dexnietnialy iddamagesusi ons
of the cation exchang&r. For he care of oLﬁbba hs, %%efetabh%,,tge

pot assi uri o NECTER L1 Bipg of 1530 bh Fass sEhapgs i aHB%Q’E’ P i thedensyiggatiyely b ar e
exchangednfiiehdind e aGamali9R$ tHedotraly R, ARE S PothdiukmioRS AR TaciliR BRI caln
increase in the pH value. Therefore, the essential problens in the

oper at i orbegFchanged| vt qopntgrieas pagitively igHuanciogtherbath quabyesush anhydsgenlions §ol d
ielectrolg&ﬁmsgﬁﬁmﬁglved in an unconplicated way by neans of the nethod
according to e I nvention. By neans of the ion exchanger, excess
‘potassiumions that lead to an increase in density of the bath and thus
produce a shortened lifetine

electrol yte. PThedioR gichaRE £ak %‘é‘%ﬂihgﬁ ttéggtfqﬂlrdlr%(r) E;ﬁ%g\é@dv%g in' addic cation
exchanger is a feature of the care and maintenance 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 baths, preferably, the potassium ions that are disadvantageous 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 essential problems in the operation of an electrolyte bath,
particularly those of an acidic gold electrolyte, are solved in an uncomplicated way by means of
the method according to the invention. By means of the ion exchanger, excess potassium ions
that lead to an increase in density of the bath and thus produce a shortened lifetime for the bath
are removed from the electrolyte. They can be exchanged with hydrogen ions that
advantageously replace the hydrogen ions reduced by the electrolysis. This process acts against
an undesired increase in pH. In this way, the addition of greater amounts of inorganic or organic
acids can be largely eliminated. This further prevents the otherwise occurring precipitation of

potassium salt, €.g., potassium sulfate, according to the acids that are used.



advant ageously repl ace the hydrogen ions reduced by the electrolysis. This
process acts against an undesired increase in pH In this way, the
addition of greater anounts of inorganic or organic acids can be largely
elimnated. This further prevents the otherw se occurring prﬁgggihgﬁgon of
potassiumsalt, e.g., potassiumsulfate, according to the adi Y are
used. 4 11 May 2005 Advantageously, the ion exchanger can be regenerated.
After | oading or exchange of the ions |ocalized at the anchor groups of
the ion exchanger matrix, such as hydrogen ions in the case of the

mai nt enance of A an aC|d|c electroly with the aRProprlate cations from
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advant ageous | t he of the eratipg tinme of the electrolyte. The
net hod ‘éoc,sg fi'éﬁ%ﬂg’ ef%’r}lfjh@ef’%evaélr?? g?:lghat revent a di sadvant ageous i ncrease
in density, because, e.g., in the case of acidic gold electrolyte, excess

pot assiumions are exchanged with hydrogen ions and, in addition, by
means of the Thetdsertnnosicion af thebasts cheraicals vaswisiinan unaneidatlelingieass imeleasolysi ¢ or

i nor gani o t t e bat h,
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by meansadbrding 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 zuided 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 regenerale 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



transport devices and gui ded through the appropriate ion exchanger. The
electrolyte fluid that is freed frompotassiumions in the case of the
mai nt enance of an acidic gold bath and that is enriched with an
essentially equival ent anount of hydrogen ions can be fed bﬁé to Q@i

el ectrolyte bath. Flushing steps nust be added in order tor AL P t he
i on exchanger matrix |oaded with potassiumions, wherein the captured
ions of the electrolyte are eluted and, in turn, the matrix is | oaded

wi th hydrogen ions. In an advantageous way, the columm for the purpose of
elution of the captured ions fromthe electrolyte is alternately washed
with di | ulV8dr ey Wi grocsssy fiepgypnyng seaifdeasy  onpice I e HReanpscaens, org pebe
col um isa@ﬁ@hmjﬁgggkxagﬁgygglEEQ%_neans and steps are to be adapted to
the ion exchanger that is used. Due to the high cost of netals, gold is
generally recovered from flushings that have settled out, rejected

el ectrol ytes, and. defective tool Because |l d ions.can he .captured in
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the invention can be wused for the maintenance of any arbitrary

el ectrol yte, because the core concept of the invention states that the
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val ue, butiseli g tOR@RRhance of any arbitrary electrolyte, because the core concept of the invention
states that the jon composition of an electrolyte can be adjusted by means of an ion exchanger,
and that undesired ions that negatively influcnce 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



of the invention is not expressly restricted to this process. Due to the
fact that the electrolyte conposition, and particularly the pH val ue of
an electrolyte, can be adjusted with the nethod sinply, efficiently, and
in an unconplicated way, the nethod according to the inventign is_also
wel |l -suited to maintaining a constant conposition and ion cJﬂéﬂﬁ¥?§@§on
of, e.g., alkali electrolytes. Only the correspondi ng paraneters, e.g

of the ion exchanger, which, e.g., can be a basic anionic exchanger, the
flushing steps, and the regeneration, etc., nust be adapted. These
paranmeters can be adapted in an unconplicated way and are obvious for
soneone onsKiel loagl 19 et drehamged. flivother Wee cordspardingomatofest fre spjpetofr ditferenti ons

to be renoved fr he el ectrol yt t he desi.red .i on nd the ion.
exchangarauiie g eyeEasaitin) FeomtdProntot Soundiie s ehtrngting 11
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are subject to different requirenents for the regeneration and the
operation, which are indicated by the corresponding manufacturer of the
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Thus, sreditiopdH finaladjestaents dthiveresnaflpdt vabandeetative tha golrat bdrdaylarganmeasf t he

i on exch er are regul ate means that supplepent the ion,exchanger.

Accor di nogqﬁ%lonoeﬁgha%%fﬁr%fﬁgglfi{%grlfy(f’ﬁeaf‘%&‘ah‘%?ﬂl(?%g‘gctg%o&iel’f 130ger ﬁ&c"f‘ﬂ?ﬂe tion,

the rel ed@ndonRalraimt 6 the GhethdiCaccBldaGt toOhY ligveatidh, TRARWEE RYaniRanst o

‘measur enent devices, conpared with the desired val ues, and approgriate
S,

means ar®ecHabynae meatrsd Bt means @f mepemegorvitgt. wgmpsTed Wéth fesadagi
val ues, .anhﬂgg@gzg%ﬁfe Er%%:?s 28 aﬁtgﬁa&‘daﬁgg{aﬁécy tq?lﬁié'dg[}_?qd%p &g%ﬂé\;ﬁec %reil:n%gt @%hanger

can be incr a rine adjustnent o Y, annot Be done
by the itha fewckangérthe ekntrdigte piarid ahmegh by ionmeanisangdr @n badicgrasedc a dine

organic acid, and further, possible drag-out |osses are suppl enented.
Pt her  stisal ik PH e, DR SHEPE PRHS it R moFart et P B
parti cl efieanddf an idorgaaicas Sagatic acld bid Akh&N ps:8iBleRRa N Goddds zﬂ?@ﬂ%le@ifentfaji.l ter

systems._In this way, other paraneters can also be considere
. 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 contro! 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
countericns 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 welf 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



Further, the invention proposes a device for the care and mai nt enance of
an electrolyte, particularly an acidic gold electrolyte, which has
.measur enent devices that nmeasure the relevant paraneters of the
electrolyte to be maintained in the formof actual val ues, gﬁI%Flh @i
storage devices that store the desired val ues of the rel evartfh Weters
of the electrolyte to be nmaintained, as well as at |east one cal cul ation
unit that conpares the neasured actual value with the stored desired
value and a contro! unit that controls the neans in order to adjust the
actual value of the electrolyte to the desired value. Furthernore, the
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i nfl uenci ality fromthe electrolyte with its own
counterlJgg“%ﬁg?ﬂﬁégvaﬁgg 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 béwﬁeﬁaﬁﬂmﬁﬁﬁgﬁhﬁﬁmﬁ@$WE@@”EH%ﬂwﬂ€ﬁ@H@?%WémﬂﬁémﬂG%mé%@ﬁﬁﬁger
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conponents ~ citric acid/potassiunrcitrate, citrate conpl ex,
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the gold cyamde 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.



exchanger reduced the potassium concentration from?75 g/L to 59 g/L and a
pH value of 4.7 was neasured. These results verify the effectiveness of
the nethod for one exanple. The stability of the gold cyanide conpl ex was
not negatively influenced. Further, subsequent studies shovvelq Mhﬁ%

ot her significant ions were retai ned in the matrix of the ion EXeha ger
This shows the selectivity of the nethaod according to the invention,
which is particularly advant ageous fr &8 e background that no ions are
removed fromthe electrolyte that nust be replaced at great cost, such as
gold ions, whereby the nmethod is also suitable for industrial use. The ion
exchanger résin Asmethedfor egpentenanceel i ¢lertSigte having m;macqogcenmﬂmqqﬂd
repetitions of v C
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the ion concentr Bydr@gnass dfiie iod Bxchaigee sid thayth@ElfateCofthe fgkedatioy oOptRr at i on
of at |east one jon exchan er, wherein the ion exchanger is regenerated,
charact eri sed i niongaehapggr aﬁ%df%ﬁe%e@l%%‘ieﬁ%l yte are exchanged with
hydrogen ions of the ion exchanger and that the cluates of the
regeneration of the ion exchanger are fed to a recovery process.

Met hod accoidi ngMethodiaggonding tocGaimnbicharpsterizefl ip thatdhe wﬁéwlﬁﬂgeékewaﬁﬁéat has

ions that are am%%%@ﬁ?ﬁ%‘nt&{] églgctﬁllﬁgﬁ Wt% BorS counterions. 3. Method

according to dalm aracteri ze |nt at the pH value is held
constant by neans of the |on exchanger. 4. Method according to Cains 1-3,
characterized in
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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 accordingly 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 potassium

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

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

of the electrolyte is regulated at least partially by means of the ion exchanger.

8. Method according to one or more of Claims 1-6, characterized in that the
electrolyte is led through the ion exchange by means of transport devices and then
fed back into the bath.



5. Method accordingly to Clainms 1-4, characterized in that an acidic
cation exchanger is used for controlling the ion concentration and the
ion conposition of an electrolyte. 6. Method according to one or nore of
Clainms 1-5, characterized in that potassium ions in the el qth@,%&g are
exchanged wi th hydrogen ions of the cation exchanger. 7. Method according

to one or eo ins 1-6, characteri .n . that the.densi .t he
electrolyte s ré’b‘%‘%ﬁé OTg{ng) R LUF B APYF 8??%3“ lﬁge{%l?a ?n?eﬁelnité%t tg‘g(%:cﬁlanger.
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the electrolyte is led through the ion exchan by .neans of transport
devi ces and thenSteP%Brg‘ai‘Ee’iaFﬂ"élaﬁt togfhg ﬂ@ct@pyﬁ%%gﬁ%@geig_ Met hod

according to one or nore of Clains 1-8, characterized in that the ion
"changer to be used and al so the associ ated paraneters, such as

regener at i orl0- st Mgpshodopccprding jok ene F aneig At Sl 1t charagterized) it that ghepe
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cont i nuous cycl e epthengessvltith ashighestdmonitam prepsrotiemefshe elediiobtie.achi eves a
constant preparation of the electrolyte. 11. Method according to one or
nore of Clains 1-10, characterized in that the transport rate and thus
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according to one _or nore, of C ai 1-11, characterized in that
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with the corresggedéddg desired values and adjust the velocity and fl ow
rate of the electrolyte through the ion exchanger. 13. Device for care
and mai ntenance of an electrolyte, characterized by an ion

12. Method according to one or more of Claims 1-11, 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

clectrolyte through the ion exchanger.

13.  Device for care and maintenance of an electrolyte, characterized by an ion

exchanger that exchanges ions from the electrolyte with its counterions.

14.  Device for care and maintenance of an electrolyte according to Claim 13,
characterized in that it has collecting means that collect the regenerated
electrolyte, wherein this collected fluid is back to the electrolyte bath by means of

guidance means.

15.  Device for care and maintenance of an electrolyte according to Claim 13 or 14,
characterized by measurement devices that measure the relevant parameters of the
electrolyte to be maintained in the form of actual values, storage devices that store
the desired values of the relevant parameters of the electrolyte to be maintained, at
least one 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
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exchanger that exchanges ions fromthe electrolyte with its counterions.
14. Device for care and nai ntenance of an electrolyte according to Caim
13, characterized in that it has collecting nmeans that collect the
regenerated electrolyte, wherein this collected fluid is bﬁﬁ tozgﬂf
~electrolyte bath by neans of guidance neans. 15. Device fo Pe d

mai nt enance of an eIecho yhﬁgaccord'ng to. Caim13 or characteri zed
N

14
by measurement d¥ACRthe 54 fhe depiEed vlusy &k ion AL ANSET franspert dRyces
el ectrolyte to bgaRhHRIdMRHolyle MKIE td HeMbRexd@hgdland Bhdkemto the Rla@sly@eVvi ces
that store the desired values of the relevant paraneters of the
el ectrol yte to beathendflashingideviges thataagenergiedheian exghargesn unit t hat conpares
t he measured actual value with the stored desired value, a control unit
that controls the nmeans in order to adjust the actual 10 11 May 2005
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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