I  Method and device for the purification of process
sol utions The present invention relates to a nethod
as well as a device for the purification of a
process solution that can be used in the surface
treatnment, in particular anjelectrolyte for the
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and finally to a clogging-up of the filter. It is possible to maintain the flow resistance of

the filter device on a constant value by means of extensive industrial instrumentation,

for example by using band filters.

The contraries that can be removed by means of filtration depend on the design of the
filter with respect to the size of the pores and the selection of corresponding filter aids.
One embodiment of the filtration relates to the micro- or ultra-filtration using suitable

membrane filters. The membrane filters used herein have very small pore sizes with a



filter with respect to the size of the pores and the
sel ection of corresponding filter aids. One
enbodi nent of the filtration relates to the micro- or
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Another possibility of the process solution purification is the fiquid-liquid extraction with
suitable liquid extraction agents. Herein, impurities are removed from the carrier liquid,
for example a galvanic electrolyte to be purified, by means of a liquid extraction agent.
The transport of substance from one fluid into the other that takes place herein results

from the different solubilities of the substance in the fluids and the prevailing

concentration gradient.



for exanple a galvanic electrolyte to be purified, by
means of a liquid extraction agent. The transport of
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The intersection between aqueous and organic phase can thus be immobilised in the
pore mouth. The driving force of the substance exchange is here also the concentration
gradient. The liquids are passed along both sides of the membrane. Herein, the flow
rate of both phases can be varied in a wide range. Advantageously, also systems
having the tendency to form emulsions can be treated with the hollow fibre supported
membrane liquid-liquid extraction. Furthermore, a corresponding device for the hollow
fiore module supported liquid-liquid extraction clearly réquires less mobile parts in

comparison to the extraction according to the mixer-settier principle.



The intersection between aqueous and organi c phase
can thus be imobilised in the pore nouth. The
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One embodiment of the dialysis is the electrodialysis which is an electrochemical
process, in which ionic components are removed from a solution or exchanged and, if

necessary, concentrated by means of ion exchange membranes and the driving force of

an electric field.

Herein, the created electric field can reinforce or also reverse the substance transport in

the direction of the concentration gradient.



of anion- and cation-sel ective nmenbranes can be used.
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With respect to the method, this aim is achieved by a method for the purification of a
process solution that can be used in the surface treatment, in particular an electrolyte
for the galvanic or autocatalytic deposition of a metal layer on a substrate, by means of
a polymer resin which is able to receive impurities from the process solution and thus to
at least partially remove the impurities from the process solutioh, characterized in that
the process solution is successively brought into contact with at least two polymer
resins or partial flows of the process solution are in parallel brought into contact with at
least two polymer resins, wherein the polymer resins differ from each other with respect
to their physical-chemical properties. Herein, the use of the adsorbent polymers is not
limited to a bath. They can also be connected to the stand rinsing unit or the most

concentrated rinsing unit of a rinsing cascade and the purified rinsing water can be
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Advantageously, the polymer resins can be regenerated independently from each other
by means of different regeneration solutions. In one embodiment of the method
according to the invention, the polymer resins are at least partially regenerated by

means of the same regeneration solution.

In another embodiment of the method according to the invention, the process solution is
at least partially transferred from a process bath into an adsorption device, wherein the
adsorption device at least comprises three accommodating units for accommodating at

least two different polymer resins, such that the process solution is successively brought
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ern ontacted wt rocess solution
elecithiytsls fentbe gah@r@c ps autgeatslyiieeeaiing |0f 2 swdaneeMith a metal layer.
course of the surface treatnent process and has
therefore to be conpleted in the process solutjon,

Thespriymem gsiy (fhat rgfnc Batysedi Wgthen @etr@pogg‘gg‘drggﬂtattpg pinvention is

advéMt&é’eJuQ@ chafedRd R e hgdaer coesidtingt e SunaysBneend/Syrene
transferred into the process solution on the

cop@jperstandi ng that the ampunt of substance that has
been deconposed or consuned in the surface treat nent

process w | | ast partiall lete
The fopEs oot Bite TRE KA a eI PD PRde génerated by
mednB\tEBhé @ﬂmbb‘e ﬂe@erﬁ)étbﬁcbrcs&lﬂronad)aﬂte&ﬁorﬁmmmﬂmsmg water, an alkaline

urificatio
aqugous solu%ron an alcohollc aqueous solution, an alkaline alcoholic solution, an acidic

solution or an acidic alcoholic solution.

Furthermore, the regeneration solution can comprise an oxidizing agent or a reducing

agent for the regeneration of the polymer resin.

Advantageously at least one regeneration solution comprises hydrogen peroxide as

oxidizing agent.



el ectrolytes for the gal vanic or autocatal ytic
coating of a surface with a netal |ayer. The pol yner
resin that can be used in the nmethod according to the
invention is advantageously a resin fromthe group
consi sting of divinlybenzenﬁ/styrene copol yneri sate.
The polyner resin used in the nmethod according to the
i nvention can be regenerated by neans of one or nore
Ther eggameratiohosolstidrut dann sowmbriseh hgr oxigiziognpr | redugingadgemt in a
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betgedrut ah5%rbyamasec inire peeiferablp betwvesol 1Ll aiath3% by mass.
Furthernore, the regeneration solution can conprise
an oxidi zing agent or a reducing agent for the
Due égéheetrastiment of théeophoiey resing ebpiged Al Prganio gantiarigs with a
0 : raf i | WgikiORa C [ :
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organic contraries with a regeneration solution that
contai ns an oxidi zing agent, the organic contraries
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organi c contraries are no nore adsgrbeﬂ bé t he. used bef
be retightint ceaprisvith @ patshanaeeeasine sP{UloN erigt eegRraiqnsand before
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1 e regeneratjon of. the po r resins, . .
SacHATER. FEMNSTS he Mo SHTRTE 'EIES o) 8&?428%&!‘3&633 Yitgy suitable
coatihgadtRbROBstaseer ding to the invention. The ion

exchanger resin that can be used in the nethod
according to the invention can be brought into
Pro6&dstsafiitions tdn be sartibhausiynpurified by mgpame lofitheanethbd eccording to the

. regeneration and bef.ore . ] ' t . ;
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With respect to the device, the aim is achieved by a device for the purification of a
process solution in the surface treatment, in particular an electrolyte for the galvanic or
autocatalytic deposition of a metal layer on a substrate, comprising at least two units for
accommodating a polymer resin, that is characterized in that the units for
accommodating a polymer resin are in fluidic communication such that the process
solution successively flows through the units for accommodating a polymer resin or
partial flows of the process solution respectively flow through the units in parallel,

wherein the units accommodate polymer resins that are different with respect to their

physical-chemical properties.



i nvention. Furthernore, the method according to the
i nvention can be conbined wwth other nethods for the
purification of process solutions that are known from
the state of the art, such as filtration, dialysis,
el ectrodialysis, W-H2Q2, Uy. H202 oxi dati on,
extraction, crystallisation, precipitation. Wth
respect to the device, the aimis achieved by a
in cdeenmdirpenttof éhepdavidei asgoiding toftheainventiones sini ér@ctemmodating a
f ' | ar an el ectrolyte
po!#rﬂe?r rtéﬁé aga‘?vg‘:??gkg? %%ait(ég\gg?érltrst&ﬁc deposi tion of ya
netal |ayer on a substrate, conprising at |east two
Furthkhdre! He uﬁ ﬁ@ﬁr‘nﬂ tRg P H&'g%rrbérﬁ%ﬁm ah@/@ff alidn exchanger
aracferlze |n t hat e units for accommodating a
feSipoqi%mb? in diiidic gemmuniqation dyik ebledshPrbateeaivaliueh at fegeneration

soldtlR Riueremst P tHE | RBefdtahcts %‘f V@kY rdsiriWend hegeHERatioRe solution
units for accommodating a polymer resin or parti

al
suceegsitehoflowhethprusbeths yoitsuor oqﬁrﬁ*eésf;!%& oh &g rfagﬁnﬁraﬂon solution

reséeIEUtl%iQ'ﬂo&/h?pé'ﬂ%llélschﬂoﬂgiﬁ)ﬁ{eajﬂlt@ wherein the units
accomodat e pol yner resins that are different with

respect to their physical-chemcal properties. 9 In
TheDtvt f@ﬁ@&%‘nﬂcﬁéﬂatiﬂb ahhﬁséh‘b\éhﬁ%snﬂc‘éi QF=t ﬂﬂ:etv@s bhe adsorbent resin of

i nventi on, uni t for acco ol y S|n
thegc 5&%d39%§3"5’q orff exE‘ﬂ ptey es?ﬂ%tﬂﬁf‘?helpg@?‘éry and

divilyibérzeh8fstypeioapoilaidriggtean adsor bent resin and/ or a
i on exchanger resin can be in fluidic comunication

wth at | east one reservoir of a regeneration
Accdeditg toothe ifveHtiohhthe Unirfort ét&onﬁgﬁmen@bi iom eréhanber resin receives

resins.the e eneratl sol ution uc
at lﬁ.ﬁ? 8[]%??'}% g gﬁrs!'e%P L JrQYP $ons V%mgfo‘f"gﬁgﬂg\{yeéé/d str%Waly basic,
mod@&gtnedad, innsdesatelytbasic, weals pad br wealkybédioianienchpmgat tesins.
through the units. The unit for accommobdating an
adsorbent resin at |east receives one adsorbent resin
Figof shawseargembpdioensofdhé devied agnordiag foythatinyention.
pol ystyrene, polyacryl am de and

di vi nyl benzene/ styrene copol yneri sates. According to
in fiche! manvemibadiment plethgndevideoacepsdingnio dae iinugntion énrepresented. A

pro@é%%hgcﬁtgtﬁ tiiq)eéé I'E:uﬁﬁ&ﬁlsvﬁlﬁ'ndré%n lfr%ﬁrSE ;S?Bé‘es's%tr@éﬁ&‘aa‘&ﬁﬁﬁed via a

resin o oup consi st ’% strongly acid,
supphyr Hrig|the @@MC@ 14 fasdbe dteatyenicqfthe rsaessat wllyfiopadhe device 14

corﬁ}?r%%s b AnRs MBAK 21588 h&cdnodXiRg HMISdsor et '?'ésln Bh8-a dnit 3 for
shows an enbodi nent of the device according to the
accpmgsiating,a ion exchanger resin. The supply 4 is in fluidic communication with the
units 1, 2 and 3 such that the process solution withdrawn from the process bath can
flow through the units 1, 2 and 3 at least partially in parallel and/or successively and can
then be returned to the process bath via a return 5. The units 1, 2 and 3 comprise a
feeding pipe 10 for an acid regeneration solution as well as supplies 11, 12 and 13 for a
solution that contains an oxidizing agent, an alkaline regeneration solution and rinsing
water. Furthermore, the units 1, 2 and 2 comprise returns 10a, 11a and 12a for the
corresponding regeneration solutions. Hereby, the adsorbent and ion exchanger resins
in the units 1, 2 and 3 can be brought into contact with the regeneration solutions and/or
the oxidizing agent solution independently from each other for regeneration and the

solutions can be separately collected after contact with the adsorbent resin and/or the



In fig. 1 an enbodi nent of the device according to
the invention is represented. A process solution to
be purified is withdrawn froma process bath and
supplied via a supply 4 to the device 14 for the
treatnment of the process sojgition. The device 14
conprises two units 1 and 2 for accommbdati ng an
adsorbent resin and a unit 3 for acconmpdating a ion
ion @xmg@fesrneg' hus, te eegenpighign golutionsrcan| b weg several times for the
regSr?é'FmHH &athé 98sdtbdrl rédi®andlBt lof ekehangdfidsin, SUCh t hat
the process solution wthdrawn fromthe process bath
can flow through the units 1, 2 and 3 at | east
Exdp@iidi al ly in parallel and/or successively and can
then be returned to the process bath via a return 5.
The units 1, 2 and 3 conprise a feeding pipe 10 for

An @fbcﬁr@l’yﬂa fc@gﬁé‘ QUAEHREs %@bygut.&n oPhickE| thyers onlddlsire® ddrfaces is
for a solution that contains an oxidi zing
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Vi BB D BN BRGNS0y RARBHIPM Fo Bt Bt SN led with
an 8¢ ineathah§sr rasin. Tlﬁle hi&eeltdllédtﬁ)lyie with@awn Jrop@ithebsrocess bath is

i nto .cont a the r nerati sol uti,ons
SucGREY e TP oD s Wit e SaSr ST G b e i A Anger resin
by means eas puaiphamhefa ttfee@ﬁmﬁfelit iresin adsbrbdéhe Grghmiblaﬁitsmposmon

an_be, sep aratel.y.c t er nt.act he.
profiids P 3 BleBp i b A I BRURE diph P iéfin receives
the T[:hlﬂSSltld hﬁnsr mg’eneg atesent sokhe e@asolgtan sbeh wseaiumemﬂnalbns and
e I % %y d neratlon of the adsorbent resin
pgﬁ%ﬁ P B cgngng resin. Exanple: An electrolyte

for the currentless deposition of nickel layers on
a a t

Par@éﬁ OWS Jethggnr%@e%gsstogﬁgn ebr}:‘g%) ?g:é &f’uggk fB@/ ﬁogﬂatrélﬂﬁ through the
adsbmﬁehtcabmn arise tkevibr eexgbangali Agump bhememsemfu suitable fluidic

nﬁﬂﬁ%étﬁgé ?hxg%kéér@hafblésl £4 ﬂ%stsrbf the adsorbent column, in order to be

Ivin enzene rene co ol yneri sate adsorbent’ resin

ableitp mbnera? f@ecﬁdrsgrﬁﬁn& rﬁﬁlﬂeﬁ@maﬁ?{y fram theiqp exshanger resin in case
xghanger resin. The nickel el ectrol yte withdrawn
romthe process bath is successively brought into
contact with the adsorbent resin and the ion

ForG¥&GeHan&RN, theHddorbBit dBRARNS afd the |&U€¥bhaﬁﬁ@rdélﬁnﬁ & connected in
adsorbent resin adsorbs the organic deco
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solddst Meel étféoﬂ:)éﬁh PoYAferr € Bel @gBhaIERd byengmsasi the following
i ons t hat e present in the electrolyte, such as

regeeiAiian Qfﬂ?? &, and

of n

1. rinsing with water
2. regeneration with a 2.5% H20,/2.5% HCI solution for about 2 hours

3. regeneration with a 6% NaOH solution.

In a last step the alkaline regenerated adsorbent resin can be acidified with a weak
sulphuric acid solution in order to prevent a precipitation of nickel salts. After the steps

2. and/or 3., rinsing steps can optionally follow.



repl aces them by hydrogen ions. Partial flows of the
process solution can al so respectively flowin
paral l el through the adsorbent colum and the ion
exchanger columm by nmeans of suitable fluidic

conmuni cations. This al so gpabl es a bypass of the
adsorbent colum, in order to be able to regenerate
the adsorbent resin separately fromthe ion exchanger
resin in case of need. For regeneration, the

Oth@UISQHPRAL o CRHHER tr8Atthdnl BrdcBBsR¥ENRAGR thé méﬂﬁﬁh 8¢c@rding to the
connected in the above descri bed manner
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regeneration with a 6% NaOH solution. In a |last step
the al kal i ne regenerated adsorbent resin can be
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peribdivatiyt crﬂrgadamtib g¢inu3ed,acid &n foath elateasplire ﬂbhe the cation exchanger
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n su es as
no aduitiohalscimratyuariofsuareGatroduvet eich nhek anttlha(éda notoncreasyl. The
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nAown Trom _ nventi oh can
applied to an acid tin/silver bath for the
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an inso | e anode.
can Iﬂ@oe!ven usectfor mglgctmlﬂﬁs ferdbe derosifian %jé?f@ﬁ%ﬁ gt @rs kpwn from
EP?§5§1E phe removed. A cation exchanger that is used
in co |nat|on wi t h adsorbent pol yners can be
previously or afterwards periodically charged with

sindd fhe n&tBod®at&brdihg td Hin@dritbR antiithe Heace bb&)rﬁlab it® Ehe invention
‘ exchanger which otherw se had, to %ﬁd@ | Lant pol

are TaRliFRGL Y BULHEOIILBYSERM A Aspyred Hat X'E‘Han%’gf” ent polymers
and the ion exchanger polymers can be regenerated separately from each other and
can thus be widely adapted to the electrolyte with respect to their adsorption or ion
exchange properties. Furthermore, smaller volumes of regeneration solution and rinsing
solution are required due to the use of the method according to the invention and the

device according to the invention.



no additional contrary anions are introduced, i.e.
the anion load is not increased. The adsorbent resin
can be regenerated with H202 and NaCOH, as in the
ot her exanples. The nethod according to the
invention as well as the dgygice according to the
invention can also be used for the electrolytes for
the deposition of bronze that are known from EP 1
Listohefargnceapumesialgce t he net hod according to the

i nvention and the device according to the invention
are realized as nulti-colum system it is assured
t hat adpRIPHioUPABTal adsorbent pol ymers and the ion
£xchapesptidiptops can be regenerated separately from
each other and can thus be wi dely adapted to the
21 ectQoPXFNaNIRrCRUMEspect to their adsorption or ion
£xchapggy poRnRbédseDatt-ur t hermore, small er vol unes of
regeneration solutjon and rinsing solution are
$equir‘?téﬂ‘t8LPé°‘ieésgﬁ{§‘ use of the method according to
¢ he ibpy@gti on and the device according to the
invention. 12 List of reference nunerals 1

dsoP& on colum 2 adsorption colum 3 ion
gxchaiger colum 4 supply fromprocess bath 5 return
éo process bath 6 bypass 7 pipe 8 pipe 9 pipe 10
upplPP€aci d regeneration solution 10a return acid
t@gerapply koid regdnetration sblutisuppl y oxi di zi ng agent

aring sol.utio : urn oxidi zi ng agent bearing
? utrf"%ﬁn a“fl'&e@?%re)fa)}/]%glsﬁlgf'%e regeneration sol ution
11 supply oxidizing agent bearing solution

11a return oxidizing agent bearing solution

12 supply alkaline regeneration solution

12a return alkaline regeneration solution

13 supply water

14  device for the purification of a process solution



12a return al kaline regeneration solution 13 supply
wat er 14 device for the purification of a process
solution 13 Cdains 1. A nethod for the purification
of a process solution that can be used in the
surface treatnent, in partigular an electrolyte for
the gal vanic or autocatal ytic deposition of a netal
| ayer on a substrate, by ans of a polyner resin
which is able to adsorb i ties fromthe process
solution and thus to at least partially renmove the

impurities fro rocess . sol ution cterized

7 Had ERendst B beco BIRGHER o & otins cRLLP0 814 SoF G e in the

into clcym]fflacé ’ms?th'leﬁt ire gsrtiduva apObwﬁftﬁlytfeeSdarnﬁh@rgalvamc or

partia 0 of the. process ution are i r al

bt bug iR gentih & DpeRL e BloA stpy s By medns of a

resins de?rﬁéreflelmtvhﬁcrplela}olmm adse mfpudinefsf feusmfthie)moeaﬁlsolutlon

ot her with respect to SIC

pr opertq gsthu§ {% e[aﬁg |@([!yorr ?la g&? e% from the process

char actsefutivad i n that the pol ymer resins are able to
gnove organi ¢ and/ or inorganic

at | eas tiall
|npur|t%8%m&?F8ﬂ¥{W3 process solution. 3. A nethod
accor dmmg ptazess solofiort esupcassidiyrigoegHdiinte contact with at least two

charact d_i h I S ale -bLau
o 8 A i S hargh ol o TR, Sl Sadiffog LU bt
separ atbe@Jg’re oo v:omtgctumtft at ledst twie ppkym)eneeslrrsemhﬁ@m the molymer
met hod rdicng reeqdp I-ch ,
cl ai %’r@%ﬁgtcgﬁ%eﬂa@eggﬁ} %ﬁr{ﬁ\{vﬁ? ﬂfgsﬁ%ytrerer ?es'ﬁs%lscaaceemlca
r egenemmseraitigsy nmeans of at | east one suitable
regeneration solution. 5. A nethod according to one

or nmore of the preceding clains, characterized in
t hat 2atA meeiked aprorgiog Jorslaim ds icharastespec in thahthe pelymer resins

parti aldy JHTRY @t least partially remove organic and/or inorganic impurities

from the process solution.

3. A method according to one of the preceding claims, characterized in that
the polymer resins are brought into contact with the process solution in -

individual separated receiving units of the polymer resins.

4. A method according to one or more of the preceding claims, characterized
in that the polymer resins are regenerated by means of at least one

suitable regeneration solution.

5. A method according to one or more of the preceding claims, characterized
in that at least one polymer resin is able to at least partially remove
organic impurities from the process bath and at least one polymer resin is
a ion exchanger resin that is able to at least partially remove inorganic

impurities from the process solution.



organic inpurities fromthe process bath and at | east

one polyner resinis a ion exchanger resin that is

able to at least partially renpve inorganic

inmpurities fromthe process solution. 14 6. A nethod
according to claimb5, charaecterized in that at | east

the ion exchanger resin is charged with a substance
contained in the process ol ution efore bei n .
cont &ctRd"RPH %grdﬁpo@eg@wgof Nl e%ﬁ?’ Jh tﬁghgg{e‘fﬁ{:éhe 1on

i SI at |@@ﬁ§n@?fr’éﬁ&| |lsy:hhl‘®ﬂls\fv&ﬂi raeéJbstHrmetd‘amtanﬁeICESﬁwe process
solutio e pr.ocess so s contacted with .
Ehe-1 orautieRa hatare , BRRS °S3nagelt bR b, GBRGER SPithha whioh
or nor es@%tdnbe lépéEkéedﬂ paytiallyairarssfercddaintcther praggss satution when
that the process sol ution ectr f he

gal vani EeQfoceﬁﬁts?}ﬂféqndﬁ???t@c%gé'\" b eg(cps% agéeS"%M th

a nmetal |ayer. 8 A nmet hod according to one or nore

oo :}:réh%glgos %qnut%honé or. r‘&n'grO?&it rbéﬁ%‘#hdnaalmakh%tja&enzed

rege conpri ses an
or a redumangthagemceséa solutioet ﬁﬁ)obraoat@tmlytﬂg fDo tbﬁegellvamc or

more of l}tgcatﬁgtfcﬁcf%%hn&o% @u e vﬁn\aé' ﬁw%{a? ra'lyé in that

t he prd%ess S I's continuously purified by
means of the nmethod. 10. A method according to one or

mor e Of 5 t %ﬂ%r CGE r@u Hg ~id ClAl ¢ + of NABLRCTE th& Eiainhd! 4nﬁFoaxgh 7,

t he rret ho 'S co at | east one ot her
for t hechammerfaedaw fd)ﬁt (tﬁe pegrsesaion otalittiopneomprises an oxidizing

devi ce % nt bPS rddbin a@@ﬁﬂon of a process solution in
t he sur etreatmet In particular an electrolyte

for the gal vanic or aut ocat al ytic deposition of a

metalg | @KeinQNadofth rcﬁqeeor R QYR triel ft8cafind 8aiRds, EMEracterized
units for accomodatin pol ymer resin,

char actierihabdhq Rraceas SO Oat'sl‘“é“é‘gf'“qqﬁﬂ Purifiedsby gpeans of the

accomgaihioRg a pol ynmer resin are in fluidic
communi cation such that the process sol ution

successively flows through the units for

accommo,daiéluﬁts}j gcrRlingmeroneastimorerof fergrecddird claensptharbeterized
ro
P Cessmstgatu%he method is combined with at least one other method for the

purification of process solutions.

11.A device for the purification of a process solution in the surface treatment,
in particular an electrolyte for the galvanic or autobatalytic deposition of a
metal layer on a substrate, comprising at least two units for
accommodating a polymer resin, characterized in that the at least two
units for accommodating a polymer resin are in fluidic communication
such that the process solution successively flows through the units for
accommodating a polymer resin or partial flows of the process solution
respectively flow through the units in parallel, wherein the units for
accommodating a polymer resin accommodate polymer resins that are

different with respect to their physical-chemical properties.



respectively flow through the units in parallel,
wherein the units for accomodating a polyner resin
accomodat e pol yner resins that are different with
respect to their physical-chem cal properties. 15

12. A device according to clgim11l, characterized in
that at |east one unit for accommobdati ng a pol yner
resin receives a ion exchanger resin. 13. A device .
accor'di hgevige @aeordingripciaim 11y pearastarizas in thatf lggst one unit for
char act gl aftbdatifly yfsagynte!a Roditnicb8ivE Ok IRCHRRERGRENY a
polymer resin are in fluidic comunication with at

| east one reservoir of a regeneration solution, such

that {204 dblige LESRHRE A bRE oPfnotd6F thE Siafifis BiM@ind 12, characterized
regeneration solution can successively flow through

. Y . .-
the uniifstebrthacditniaBFoRBOqRYNg nfrPAEESM, regin are™in fluidic

parti al cdrhuicfontiith 4ta658hards@R/oRdf dtre§Bnération solution, such
respectively flowin rparal |l el throu the units.

h ) .
14. A delrtérateoreseng atisn qiethsr resior eNgr ragrBe@lian molufign can
t gr Oughs®3essww R thrbligh HBiungs foplacesrimBuRtif 4 pelyBer resin or
adsor ber res

‘esjn at ] east accommopdates one I ro .
oot aharialdioe i ghe Sedarratig BE b EgRcrAeEEl Tow in paralel
pol yst ythesugh thepahiysacr yl am de and
di vi nyl benzene/ styrene copol yneri sates. 15. A device
according to one or nore of the clains 11 through 14,
wher eiidnA dishiee Wwatdrdingrto anearmatatdf tige alaingsn 1 &xicbagiyés, wherein
resin receives at | east qne ion xchange '
e o oflp R apE pedehro B oG Pusclier 208, R FocBinmodates
basi c, omdelymeelrgsiacit dhe mouler edrsisfing ax | lyasedde apolgstyrene,
or weak basi ¢ ion ] ' a
devi co BAEOPIRE ORI e a8l R soboyBiedts,
through 15 for carrying out a nmethod according to

one %.We@icgfacga‘ainﬁlteicm@ o rh!%%'gll;b claftns 11 through 14, wherein
the unit for accommodating a ion exchanger resin receives at least one ion
exchanger resin of the group consisting of strongly acid, strongly basic,
moderately acid, moderately basic, weak acid or weak basic ion

exchanger resins.

16.Use of a device according to one or more of the claims 13 through 15 for
carrying out a method according to one or more of the claims 1 through
10.



