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The kinetic superiority of the resins of the present invention-may be seén from these results. At lower

feed rates, where diffusion equilibrium is more closely approached by both resins, each performs

55 identically. As the feed rates increase and the diffusion kinetics become more important, the productivity of

' the conventional resin deteriorates while the productivity of the resin of the present invention continues to
improve.




the conventional resin deteriorates while the productivity of the resin?
the present invention continues to inprove. EP 0 361 685 Bl Exanpl e
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As may be seen from the above results, the capacity of the resins which was actually available to
participate in the cation exchange was greater in the resins of the present invention which were not fully
sulfonated, even though the fully suifonated resins containgd more sulfonic groups per particle. The
regeneration efficiencies of the resins of the present invention were also greater than that of the
conventional, fully suifonated resin.
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‘regeneration efficiencies of the resins of the present invention were also
‘greater than that of the conve%i,gﬂﬁfe éhljl y sulfonated resin. 8 EP O
361 685 Bl Exanple 12 This Exa ' |8 ates that the resins of the
"present invention nmay al so be used in m xed-bed applications; sulfonated
resins ,present invention are used wth conventional anion-exchange
resins E)Iam qureat wat er containing dissolved salt. The resulting effluent
: has a supehis Gixampiélilubtdated ekt iHRCreEiRS biths PR inyeritibn Gapalseibe ushem mispbaded t o
Lfully spdfibakadiidnabd RBnENX kARGt iR&iticbare U8 Witk Sonsitiohalr adiopeepange tbsing or di ng
-t 0 BExanpdae witer domaming Wisdned &b The vésofingd@metmes & eypatioy medlity ahth the resbt eapanity fsonat ed
such t hgreatéRewtien cémpad tafufiyusaitdnbtedicatiorrexchadgepedinst o- t ot al radi us rati.o of 0. 40,
. Resi n B hade ssihatvere pafpar@d &ordiRg 34 Exa@plaadiram sterbrec¥ fliviGyt®Bzene aepoirmst gy was a
; fully swérb cuitahael, such thaeResinohnbad atandtionalizest dbriintgdotal Gadius aafiorpf P-4 tRegin 8 hed30) ;
© the r esiatisoftfed, BesimeQirdch rativesf 663, @fid Resin it was(ully swifopated gonyentiefiak catigpreghange
! coef frd ciesintratisf = A9BKithe Tesihs haha meanclismeteppfsabeis B9p 1M and enifemity ergfficiggt,obgpoyt 1
[ Wiwh a 6/ Fachtresimyashessd impi78m &% mixege!:r 8y ¢ 9 strongrbase jagigarpxchange sesily Mt e
. col unms inggdyek &g -ciRmelsr cRUgHe FRAhRIS 9T 9% 8P 04 W’%‘%ﬁ“ the AR PRt ment
| end poi PRInt (G conHeRBY 91\ ¥ JO"ohmeomy regment s clapper 28 fgelpYn “l’f?é:tggﬁﬁcor Ald the
| resin_ bEgenREled S yUtceRsia e IO FREP R gy T g ‘é%j"‘;ési: 'ggee"%é‘g est
resi <t i % YaF o oo ”e%q@age\/\?éfiﬂlyg{dﬁ 8 ol LT hed WEE™ ' 8cor ded as was
the cat MOAMEREHAR G "RRIRE T AP "X '8l t] ohmcmand at 5 x [err] ohmcm
for resins regenerated to two differgpt/evels. These results are shown in
Table V. Table V * 20 Resin Regeneration Level Flow Rate Hi ghest

. Resi gf i yi-ty—Resi-h—Cat-errto—Cappet-ty—Ert—+eoirnt—grtiterrof-—Restmn—
! L t ef S/ 1fi Resin[| cRagpnerstien/leval | FlawRate hiHighest Besisfivity | ofjes &aﬁg' ;3)1 YOFhTEH |A
: 6h'/e * g/hiteyjof Resin | _ Liters/ming 10°ohm/cm () ‘]_ln%%ﬁﬁ 1 %1%8'“?‘@'3/ i 25
I B : 64 11.4 6.4 ohmem o} 21 .
1 0.25 C | a 66k 114 11.4 50 5.25meq/ml 0.25 rdelyml
i 0. 27 5D B 66k 114 11.4 64 : 927 0% 21
0.26 A c Fed | 14 ]9 .- &5 . 0848 0%y 32
0.42 B D | Fed | - 14 |9 47 828 : 0.26 36
0.47 30| A ¢  Ful Full 19 . 5819  |:032 4.p 042 0.B5
0.46 D | B | Fell 19 g 43 | 938 1 o¢ 35 .
0. 46 sExgnp e |13 35Futhi s Exanpl® i |l ust i es taf3Pesins pf e presenr
inventi gn Mrade froftmacrofetitul at copd®yners{als® show her$® mance

superior to that of conventional macroretjcular resins. Resins of the
present invention were prepared from macroreticul ar copol yners according to
t he proeesiplecizof Exanpl e 2: the copolyners for Resins A and B contai ned 8%
di vi Y1 benzene, and the copol yners for Resins C and D contai ned 12%

di vi nyl bermnarezampidilusgatbS atagsing obtbe oresenticventionerde fiora mesrerpticylpr eepRlYMerTaeP [err ]
and a umhdwqreriortngnce sedefidr dd thaitof ehvenlivnal magrosticulergginsof 70 Ml of each resin were
prepar ed iResifis of theclbressntt iaventian| wever Prepared frof raacrasiienial SAPRIMNeST) ARSBHEY 19 I ppm
sodi um oteboiiedd Benple 2 thearopelymesy for Sesit, A BB GBIIRL SPeontl nzefe, And 189 g
wer e T egenolymarsdel Reging frand hepntalned tP% diyjeyibergeps, T%‘E “f;\g\a'ieﬁ begd} fpd 3 mead diamgter,
| eakage of Bputi74@ 4@ qa%agn@rf@f@ﬂ%m'f"ﬁ%aﬁf’ab11-§0§€§8.° ME0f egch rosi ~%BRo, Bl

'E‘lff?%p

Tabl e \/[m-diameter columns, and were loaded with aqueous pm sodium chidride soluticn at e

. bed volumes/minute. The resins were regenerated to the indicated level with sulfuric acid. Capacity and
leakage for these beds are shown in Table VI. )
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Resin Regener ati on Funct i onal I zed Columm Capacity (rreg/ m ) A\'/!r age
Leakage Level,g/Liter of Resin Depth-to-Total ( /o of.

1 oadi ng) (sol ution) Radius E&.P 361 #e5 B1 64 1. 00

0.75 53 B 64 0.35

0. 89 _ 39 C Table Vi 64 - 1.00

0. 85 44 10 D 64 0.74

0. §F— : 45 10—A 128

1. QBesin Regeneration (_lofunctionalized “Column Capacity {meR@nig Average Leakpgeg

;0. 53 Levgl,g/Lnter of Resip. 3@ept!1-to-To_tal E 29 g (% of loading) (sqigtipn) . s
1. 00 1. [3(fadius Ratio 3400 128

0.%0aA 64 1.135 1.00 075 23 15 53 -

15| Ag nay be aeen frgm thessTabl g, the o@sins of {t he pressnt invertion
showed [ greasser ion |excheosge chpacityoasad | ower| I'eakagetunder cdnditions

wof jmol tf pl e |&gadi ng gnd reegenerption cperes. 2 |Exanpl e 464 This Bxanpl e 10
illustrates t128t the swel1dong of resin990f the pgresent idMventionlis smaller

t hanBt hat of ®8nventijonal0S3ful Iy functit@®alized jresins &9ring nonmal use

cy¢l €s.| Resi n®8whi ch [unde¥@§o | oper swelBPng and |cont ractdon duri g

| oadPngt r egenBat i on [cycl tend to havé%a greatler | ong-Berm stahility and

'Sinplify the 5 design of operating equipnent. A series of resins were made 7
ACADREY tRGseb®irdniBe WELRS 0@ Wdshis Of thd-yrasaR ivetichlsRsWed b YFaREIoH BlchargP Sdpre®r havi ng
t hangitowdt Rakagelundencahditdhs & imditiply idaging erntieegbhnersiidh cydiear .

25 The vol ume of the first six resin beds was determ ned when the resins

Jebempetiawi t h dei oni zed water. A 50% gl ucose sol ution was passed through
the beds until they had equilibrated with the glucose solution, and the
decr ékis &xampld didstrate$ thak thacsweliingn efuresics of fbe prelent irvendipm isngmdlleruthan theti ¢fs -t he
v clepyeatiangl. ulydunsdenslizpd esife dusingrerad uap eyslesResing whighsungerge loyen swallindandei oni zed
wefealractian| qugog Ieadingrragensration cyflesntend 1Q hayaip grepteblong:tepw siability aatheimpiiis ieng wit h

,smaieé‘g" °‘“ﬂﬁ%’aﬁ"§§ﬂﬁ’ie’“%ér“e‘9 9f 1eFiBY Were gradg aoRordingyodhacRrensiws ef Exrmele 1 &ep ut ion and

gﬁ ?"'"gé'f?d"‘E f?d Jfé%'Péﬁg@’“?eﬂzeﬂ%ﬂ'°§?mkﬁ'rre was measured  Tabl e VI |
ngi $is rog H eq th gﬂ%gv h deionized water. A

3 gyggse '8'1 V%Eﬁsf °‘I§£B‘ 9% ugfil they thq’/g'”ms%ﬁ!‘ft'g" Tr eat rrent
11 ec rg g or he remammg four resms e vO uine of the Bed
5\%‘2 A\lﬂ w!?e the S ﬁer t th deionized water following tre t with 1 N hydrocl%

0V ing with water. The :%i equilibrated with 1 N sod agnﬁqde solution Zg? ucose/ 30
?31 % eg and the decrease in be was measured Table Vi sho e resuits of these nfga ure

2.2 D l. 00 Table Vi 5 5 Cy

5.0 E 0. 80 5.5

4. 3rF— ——T0: - ——r55 - i
41 (-__l}esm Functlonah;ed %e Total { Resin DVB Level,%. @yc@ Treatment Sw_ lmw%r\g{ -/

8. OLH Radius fatig - 20 BeL XPPTG HCl /

6.0} A . 1.000. 37 6.0 - 80% glucose/ . [ eer]
.2.0/J8 0.720. 26 , 6.0 @.i.@Qvater 3.6

0 5p Gaifs 1. St%%ng aci d|cati oflexchange r'esin parficle82 characterized

in thdl the part|1<9I°es conpii se cr¥dsslinked copolyner |in wBPch flr om 68% t o

98% ofE t he avai | &#FPe functional i Zgbl e sifes are functionaffzed W th 5

strpnd acfd cati &° exchange funct¥bnal g oups and tlhe refidining,
sunfuncti onal i zed,! 1.003i 1 abl ¢ func89 .55 { | ﬁN I e site °are t hose sites
| eapt ,acclessi bl e°t di ffusjon, a wher e & | es e func-

tiohal‘( in th(%2 bsence f any ggwel I'ing 5‘6 vent. 10 0 361 685 Bl
Table M1 —

[¢] ’ ' 50

Claims '

1. Strong acid cation exchange resin particles, charactetized in that the particles comprise crosslinked
~ copolymer in which from 68% to 98% of the available functionalizable sites are functionalized with
5 strong acid cation exchange functional groups, and the remaining, unfunctionalized, available func- 55
tionalizable sites are those sites least accessible to -diffusion, and wherein the partlc!es are func-
tionalized in the absence of any swelling solvent.
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‘Resin Regener ati on Functionalized Columm Capacity (neg/m)
Aver age Leakage Level, g/ Literepb 3868881 Dept h-t o- Tot al

(% of loading) (solution) Radius Ratio A . 64 1. 00
0.75 53 B ' 64 . 0.35

0. 89 39 C  TableVl g4 1.00 _

0. 85 z . 44 10 D 64 @ 0.74

0. 97 |.Resin Regeneration Fun@fionalized | Column Capacity (meg/ml) Averald Léakage 128
1. Level,g/Liter of Best)| Depth-to-Total 38 B (% of loading) (ééh&on)

0.83 | 1. 3D Radius Ratio 29 C

1.00 ' 1. 3D 34 D 145

osol A1 % o we [ em gl s

-15 As gy be sggen frorr theLgf;abl e} the rggsns of tlhe presgpt invention
shgwdd @ greategy i on exchangg cappcity agg;| ower Ileakage ygder condlitions
of mll t4 plle | oagdggng and| r egegper atj on cycbg§ Exangl e 14 2Qg

Zthi sg Exanpl e1ag | ust rpt espgshat f he swelhhpang of resins ofgthe pregent

inverjti®n|is smpdgl er thian that of| convenyggnal , fylly fungki onalized resins
during mofmal usm cycl es. Resi ns which umdsargo | oyer swel kgng and |- :
co@t ractTom durT g oadrig- regener atrTon (,yu €S terd toufrave a gt ca.er
L or 2 S8 LR e 08 45 S o o RS 1500 B R R

8] ty
Ser | €8, Blor le%?éggﬁndé%oﬁdnﬁﬂﬁ G sl it anﬁq i %5@3?8 b from

styrene @ ggae'Tteve °f di vi nyl benzene

Cros % 25 The volunme of the first six

r e8j = A S determ ned vvhen the resins-were wet with deionized water. A
50% gl UhRSBamPb WuktRibs WRES tHowaRAL biveqMOs thdBrelfl fwétdd Is drfdfi thiaGhat of :

e bbrivérabig U fuhctibrdfized kdam® 8@ing Abrmbil LGS cycRE (RebIREWIRACUNERGE IO} sh8Ifhg\aRY UNE Was

Meas uéntation uiring MRdifEEGentiaitl dyOIs ek Have & BRaObMBIDétatile arldeditpinase :

dezg e tesign @l opshutiily daliPmere. A JBes\UE Feind\dre Wadeactl@dinlito ZR(brotBduRd of ERArgIM #Agn -

t I astyrend gehidpblyrerNatingdheiodidatt ilevel @t didnyBidnzesnctosséri Ng Wi th water. The r e3| ns

wer e edbe vallmeadf ¢d fivet sikiredin heds el daterininekt ehendle resiisineieonet aittddeidniaedehteri A h wat jer

and 0% glieese seltion iwas bassedvthiouginethevbess et Shey ddd edidliblated With trehghweset dotionesul t S of

t hes andtheydagreasedimbed volimig|was Yieasu®@8. For the remaining four resins the volume of the beds was o

35, Reajprinedyprnt theoreaing wesel welewthivlelpojead| wateRdalipwingDegtment with, DA hydr@higrie acid eat nent

Swel pqdn\basb)gq)wlt% u‘gw fesins gvere equilibrated with 1 N sodium hydroxide solution and rinsed with ed
Vol uf@ieraand the decrease i in bed yolge was measured. Table VI showsghegesults of these mezxgegMeicose/
4.2 B -0.72 - 6.0 d.i. water
3.6 C 0.54 . Table Vi 6.0 .
238 40 D 100 5.5
5.0 E| Resin | Functionaligdd 8€pth-Total | Resin DVB Level,% 5 @cle Treatment | Swelling % of
4.3 F Radigs Hddio ' Bed Volume
4.1 Gl 1oo00 . 60 . % glucose/
8.0 Hl 3 P20 60 80 water Hz&ga'\' Ha /
601l ¢ 0.9 37 .60 H2é)2
2.9J| b 100026 55 , 0
0 50 E . 080 " 55
50 A dine 1| Strong./cid catijon exslsange resin particlps, Char acferized in
t hat ttheGpafticl es 1onprise ¢rosslismked copol wmapHi n whi ch g6 om ¢8% to 98%

strong atid|cati on 08(change functi @fal groupH;0 and the| r ened.hi ng,
unfungtidnali zed, &A8ilable func- 80 55 tjondlizable pitesOare fhose sites
| east accessible to diffusion, and wherein the particles are func-

tgpnal i zed in the absence of any swelling solvent. EP 0 361 685 B1 2.
Resi@afmy ticl es according to claim 1 conprising a macroreticul ar copol yner.

of the akailable fWw#ti onali zabl e $iot es arF fuitNiHehal | zed 8 t h %5

1. Strong acid cation exchange resin particles, characterized in that the particles comprise crosslinked

copolymer in which from 68% to 98% of the available functionalizable sites are functionalized with

55 strong acid cation exchange functionai groups, and the remaining, unfunctionalized, available func-

tionalizable sites are those sites least accessible to diffusion, and wherein the particles are func-
tionalized in the absence of any swelling solvent.
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Resin particles according to R0 a¢168fRY ein the particles are gel

'ét:opol ymer part icles. 5 4. Resin part I cles according to claim 3 wherein the
‘gel t | ticles. 5. Resi
Darthor e T PR i A oA Bl o AP (PPRHE S r ong aci d cat on

: h h I th

Sxchanse f uagh oRel, SSUBRBof | Al AUl S0 BlohbeoBld 0 o 11
the t % ak rF@eglh lb%rtnags 5ct3§d| {otdla% 8 wh@rem ?ﬁsdencogﬂrnér ?)L Cles a?&&‘%r@hlngel E&)o@

precedi ng clagikigd. Wherein the strong ac catl on exc ange groups are su % oni ¢
acid groups. 15 7. Resin particles according to any preceding claimwhere

the strogg rgin Chafidibd Bdo@ing MABEIA 3 BiN@dith ANAMerdi Pl BFondBid Tl SREaRYS functional

pol ymer i zedyrqups hieGh @6 olterVihydg oftthd] paER} 86 aldidyB1deiP bl the’ Rydr Being frbrd aBdPUB2 & MM

8. A ps ocessmodt 0175 Bk thgtorl radiid®f @6 bghidat i on exchange resin particles,
characterized.in that the process conprises treating crosslinked copolyner
‘parti.cl es. vitesih partigdés wnydigciodny patddiog cleiCWrarsiehd stog admediorzexaign@groups are
;rem\(ent unadglfonc@ndigtousns such that the functionalization reaction proceeds
.at a nore rapid rate than the rate of diffusion of the functionaiizing
'reagemt ¥-ntResip irertigiey edcerdieg o enydbreratling elgimt wheref the etrang raeif! icatien jswshange fenctiamal when
from68%t cﬁf‘@'B%feFUSP?@'°a9%\¥"F°&Eﬁd@a'F'EI?R:*taY'@91?31"?"2%95 lfram gbqui<b 1y to about 1 mm.
functionalized,' and wherein the functionalizing reagent does not contain
.any svvel Pl pfgm%qﬁ tmaking, s‘“@?g agid F@Eé’é"a"a"&&d‘?ﬁ"d?aﬁrg'ef » SRR \[iRk 18| APoPTfe

f opol P’fSE? %%a“%gr %T°§ g

‘react | ‘bn i éeaﬁ j

‘about 0. 75 w?h 6%? \%'J'

‘aceor di ng g@c&uﬂ ;
;copol yner

ga"’r'flﬂ’ %f‘ ?’ﬁ'r“?&?q fH?FétP’laEzéﬂgl on

onalizin u(gftlol? o ?Ta?q n'i g. i0 r te ction
Ef S al a n::ttonafza 16 s:tes ar? ur?f:tihi'o?r%ahz YB 08 eé%an téﬂe

es are sp C gel
WF‘E"%%}. %Xg"‘ dces accord| ng to claima8, wherein the

- copol ey, pagblesl saoans td B 4 ntete%aEOps na' HiEibs £8'gb sh% "}nﬁ'ﬁner Patticiebnd fhe

. Process  acGgcibnkdatloR realtibn & naftddWHIR ate.ah Bhtfon §

o8ch 'a&ﬁ FFhhEE

| reagent |sﬂ¢ecuogfgg@tr5@ltseﬂth§ggr{.¢gsl c acid, and t he copol yner particles are

treated in.an .unswol l en condition. 13. A process according to any of clains
8 to 12 wher piotbst Becofimptib @laRs 9 avhere A §61 Sdopslynde Ipxrt@dsi &€ Gptaday, er cdayrhérc| es
havi ngp a dipafi®éser of from about 25 [err] to about 1 mm 40 14. A process
according to any of clains. 8 to 11 wherein the copolymer particles are
acryl i c #stheprocasp Glcganding _paclt;imca.esherelrﬁtheAcoptnimJEesartibles aexohiaaeliculy copoigmer

bet ween a Ipiarqmscd contai ning dissolved ions and an ion exchange resin, 45
characterized in that the process conprises passing the liquid through a
bed ofs st d‘nwg°@§$ dcceding de a@%(éh‘d%tgpé 8rta it rhergint the: fupelionglizing feageat i pgnceftratedan
that whi ch St tid @i copelymes erEPseen freph N2 HYsleR cediieyy funct i onal i zed
resin of the sane particl es, V\/nerel n the st ron acid cation exchange resin
particl e¥ Ay Fogess 2 %g%ﬁ‘é’t‘t?t‘? L &'&'E’é g horeih cﬂ“”'&'?“aF’ﬁssuipet‘%°"7p°'y5‘€"zed

Pat ent ansprpf’Jt‘E'H%'pfmc N2YIRg LABPLer ok RE PR G AN M Har zpar t i kel | dadur ch
gekenffze n Parti in, querver- net zt sen,
iardem 6%4C %f:’%zg %msvtgraﬂ Egl? '5‘?1 d H t|'e(56r'1'"a h|esc|c'5OI i gg E@% e?? acry %est ar k
sauren Kation naust auscher funkt i onel I en G uppen funkt i onal i siert SI nd und

die rest{g ﬁkﬂ?&beséqﬂopg&:haﬁén% ions bdttish L QRA Eortaing GRsoiv¥& IchBHAN G exchange resin,

f unkt [onal i-gd R¥RAER that B! fdtedsCddMprided Gassly heTiaiid AFEBR 2 befi & stﬁin&%cbcﬁtfo\’ls' on
zugAngli ch egdnide rebitpanieh 3t Slirle R thdrtthat iWRicAWOBS BEHAR idlffuskdn"@Silibrium in a fully
Quel | - Lbsumn@stivhilized @sid binks saidadaliBles; whersih 3. strdng dolarcaidi lekdhlie rébmcdartifies aeuch
1, unf assemdingiaiiclepiceadingtb zny dticgas 1Gopol yrer. 1

S EP 0 361 685 Bl 3. Har zpart I kel nach Anspruch 1, worin die Partikel
CGel - Capotratersansarichkel sind. 4. Harzparti kel nach Anspruch 3, worin die

Gel - Copol yner prti kel kugel f 6rni ge Gel - Copol ynerparti ket sind. s 5.

Har zpar t1-k §larneute Hatiensnayethuscheptiapariel.dsdyren ghkennaqicingt, dal diechprtikel sin querver-

Kat i onenaudetaes EpropympyvRiasser d e 685%pPfefe dep verfipharenfynidionalisisrharpn  Silign mit
Partikel s §ﬁaﬁ§a”'ﬁblﬁéq°"ﬂ?'§tW%'ﬁwm?"ﬁ't Seyreanclupidionalisiort; singl tung giggeicon, nichtt g
0, 75- fiach (netiopglsisrinn, verfigharep dukienglisiprparneSislien jeng; sind.,die mindestensafir efag-Piffusionem
der vor her Gea3asigpndapd roge fig Padikst i Avygsanhelt ejpeg Qualosyne t*?'%fﬂtéﬂ%m%te&&g'e her -

2. Harzpartikel nach Anspruch 1, umfassend ein makro-netzartiges Copolymer
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10 G uppen Sul f onsaur egr uppeep ¢i3ptiggs’/B1 Har zparti kel nach. ei nem der -
vor-her gehenden AnsprUche, worin die stark sauren Kationenaustauscher-
funktionel |l en. G uppen Suspensions-polynerisierte Partikel mt einem
Dur'chneSs effargrarikel ngeh Apsprush s weria die Poytikell GeGoraiymerpadifsl sind. Ver f ahr en zur
Herstel I ung von ‘'stark sauren Kationenaustauscher-Harzpartikeln, bei dem
quer ver et 228 8’1“’9 ﬁé?%‘ﬁ? B4 woen disrGel-Goplerarartiksl eoliEmigerGel- Copolymerpartikel sind,
Kat i oner&auaatréaui he LAnkt | onal i Si erenden kM tt.el unter  Bedin- gungen

~ behantielt V&t n§r A %sch, ape ﬁflﬁn“H'I‘B Pikspuen fjaeray PO R IORRIg) Gripren
Geschwi ndi g B§ ‘°I é‘f gl g Dyrstse "“Sfm'? a?{e§°t“°'a a 0,32 - otwa

f unkti onal | 'S1 erenden Partl kel , und die Funkti onal isie- 20

rungsr egkt i pna Ak fhaof SH ‘é@e’ﬂ bn I Al siaeLs r\égrfto engustauscher-
Gﬁf&ﬁ%g ?Mﬁel n E' p/i’ié?\ ‘?’9 ﬂuéa Katiodenaustalisch

) =

ius dgs artk f

f unkt ,onal foﬁggu ronarisier
Funktional i sirerungsm t QJeI | - L6sungsmi ttel ent ha| t. v> 9.

Ver.f ahr @n maapbiitin 845 léfngm Gor YWHelgBneHiidh ANy, Wi e LstakiEdauren Ka@ﬂgnenaustauscher-

GeL,—uCopoI yiomktighaNeh id@perSsUasbnbibid- pglkuﬁergiéﬂé(ﬁérﬁ@ﬁmt biherl BUrtHHRSdeR eltv%rbsgﬂrgﬁgal t en
wi rd, wenreted emmisebie der Funktionalisierung 0,32 - 0, 75-fach des

schnisstsradi us der Parti kel ist. 10. Verfahren nach Anspruch 9, worin die
Cel - Copél yweraiper tur ldedstolng @drl SdarkTsa@fn GationéHapRdugdreiiiphritoR), b&iidafl. qudrkernetzte

Ver f ahr en Gracymelpestikeitraiheidm supk saured) Katiéiopadbtyusttisfevkiidnkisleren@drMittd) @htgicBdding €
Copol ymer pinden loetangsitryebrde@Go UaR did/Bunkiihalisisrungachktion miz grodeer Geserpirapket aBiguft 11,
wor i n das ¥tk Piffesivasdesohwindigigis destfinglioniisinreeden Mitieistie diSEhrtiket, uficdis Eunktonalisie- UNd !
di e édpol yvigFpeltien Ruehditen wirdievenm b It bigeRPul de rveriigBarert, durdttidnalisiarbeleh tStaer den .
13. Ver f aHtnitionplisier sieq. yachwalie dasrfvaigiendtisirsurgsmittel Rein QualliLpsudgsmitRberthiditel
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