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wetted wit h sediupsyfoeiate (SSFMiRHI87.9 9 ohDlaaterioAftentp polymerization hadistared(jn -5 minutes with a
i on- exchange'-3daorea@eothenm); the simulapaoteigeding ofME. gatalyst slutiomend getivalarpolitiny 2t the foflowing
resin. THE nfARe WesbepW it hen agitated by any suitable nmeans, such as a sonic
m xer, to renove aggl onerated resi-n, and the mxture'is then diluted with
an | nert el ectrol yte Mohuhenneniihs;dnl (BE) sol uti oﬁSI.ngfmnmuttteed to settle
and Is filtered, for ggggpaecat_aﬁ?gghsg gga&ge fri tt,eqts agnRlte Excess

latex i s removed frot t h dei oni zed
“water, ar’iél t he product® Eﬁgeﬁ"f'?ﬁ'ﬂtaﬁ ﬁBbPEbP%ate c I'gﬁﬂ/f“&t““l - exchange
‘chromat ography. By varying the concentration of the electrolyte solution,
“when coating the support particles with the latex, the ion-exchange
-capaci ty of tnassrévatbdwertindiridinied, snddbolg whsdppid Bdne B mafiaf @ tdnipeRiuRdr she28C,
-pre- . det g M Fimsn ﬁlﬁﬂﬁsbﬁeythemadm&dnm thE DVB chda6h (#13.5 d.6rDB) 259 d of FHitb X206 drid
the exarrpl €51074 g of DIEatdd) whé Gddbd)( Sfitdng Wae oﬁm&uhhtssgeommsmﬁmsl Clis€cataIga g3 g of

. conposi ti _onst-batyhydopdraide asd §38Ekg of (b wéter) waseeidexhsianiy folkayved bjn the chasproactivator (3g off - |

i ons - and: ‘f or SSFreall §38.806D! waiter)cAfier fiftedni more roimdescibé batdhwasicbdied fodorC, filtlared through cheesec-
~ coaposi ti ondothahenivitratiitersd toreducéibe emuldifies (TdtomX-426)ieval. The rediting sdsindiad ansaverage particle
car bohydmét esize o908 i.ot i cs, peptides, proteins and nucleic acids. The
- conposi tion may also be enplo ed for the resol ution of enantlonerlc

m xt ures by BuSHps gsin e nositediesia ni ng an enan-

t - | t d | f h d
honn [ﬁif’ V'” %%{?r%mt‘e BlyShraers % priﬁe a
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det enni n4i i o éﬂhmrrs ol %‘:{%é °" ?dht%f’ S?ﬂ'%f

§i7
r%gn@' ultin s m was we @ wl |n|
the i nventi

cetoni Ul
and al | degr@é‘r‘ér rﬁxtﬁ.% é&kh BaH %ﬁatwﬁ nh fu ..f"ﬁ' e fn r
Surface Coatg Yneasultf tmuwtmmr b
stirringgn eaaﬁxsmtpbaaamtoatcaum&e&.vbmonam&og sence of
amount of net hu lcdee&uténbﬂhﬂatnetsauﬁaua&emeoaw Mo SHionleRdhardRkabacity

groups. of ttwmmakdmg c&aﬁ;bifé réshivRas reploblutiblylaltsidd dléra@uiRible Rotking .umg‘etfdrmaaﬁrbraﬂsbraphy
resin. The vaslidsliodaasFig. 1 whérein it wil Slsqienotddbat tHelcapiiciyy diMBiGhange Subtthitiaydndelte)saline
“prepar ed by cehdentratiorgreachad atbutocts®. 446. 1 9 of 54% di vi nyl benzene (DVB)
-solutiongs 1536.6 9 of styrene and 2974.1 g of dinethyl am noet hyl

"met hacryl at éExampl®@2a di spersion of 842.7 9 of Triton X-405 al kyl - phenyl

pol yet her al cohol emulsifier (Rohm and Haas Conpany) In 2090.5 g of
“de-l'oni zed ( DIA stenglyrbasiy styeens; tatex wagl preparedipssentialy asf des@ibedjindixample 18@DU.Sq Pajent
D water and 210.8 g of Triton X-405 at [grr] was added a mixture of 431 ¢
of 0.1 5%ferrous sulfate solution and 289.4 g of a 1% Versene sol ution,
followed by 289.4 g of catalyst solution (118.5 g of t-butyl hydroperOX| de
In 5387.9°g of Di water) and 2689.4 g -of activator solution (80.6 g of

For mopon sodi um sul foxylate (SSF) In 5387.9 g of DI water). After the
polyrrerlzatlon had started (|n 1 5 mnutes W|th a 1 2 degree exothern) t he

o o r Y o, oy o,



Cof eed catal yst sol ut i on : 7. 76g/ m nute Cofeed activator
sol ution . 7.76g/m nute Thesefeed rates were maintal.ned, and
“cool i ngwasappl i ed as necessaryt onai gpaisge sy@aperature of [err] 35 Fifteen

m nutes after the feeds vvere corrpl ete, the DvVB chaser (118.5 g of DVB, 25.9.

9 ofyAriton er) St'” :

cont i nued &é c p °r g ze" ‘gf" v\g@?’%jr::::ém ' .

hydroperoxr rf%"i&

chaser actrvagggﬂe cgmgos ﬁ;Lﬁdf Eg]g’ﬁaﬁ .
acifes€N

 mnutesg tip raY@%féaﬂhﬁﬁ’ r-‘aRA[rﬁ&uE}nafuﬂ &é%

ultrafilt eraﬁaiotﬁa proBéhigeqT EFbiddd)WhEH the ésté?gu eélaé)su pex sins I&s viriRaUh bachO
‘resin had- abmpeReds cra«mblscépen fein wak &&,@re&a&% ah®didvbd & in Bktihple1ad SroviiRS 30-37 -

- Preparat i @ nien Giehaietradtion. RRGdubpoft résMivakibdompbeie feih B uh Aribeftite YAW riefbtoyeticule resin
resi n (AmbqrRdhimcand AMaasl Corany) diledhgHmsnonisulgd XAD-1, 2aad &) Glblhy (D-11). In all cases, the.
Sox| et - @xt istyrehio thtdxcoated maore heavlyr ardheckADoresies thenrdidthoethashylatedatex: dowever, thastyrenic

" sieved t.0. cbdtingsrappeaddi-13 e laschefitandd tHae thejmetheoniate iceatiadschecdusetbe stemviard déviationgéfed
—.anmpunt of chpsciiesfithe siymgnic-oqated composits) resinsansre igherdokntihosdof themietiiapnate soatedrompd-
~acet oni t r.i isite resinsydhe bending sfithe surfacs resine tosthe suppert teing Arpgars tashencapirolied prieaslly bya s
‘added to t Indreph ces(e.g+ Yan deraginordispersivoferceg) rather then elestretaticlorseehiocauge e over-

vol une i t elleapngitisadecraase withincreaginapaledly efhe XAP surportrasiv; Itisthelieved that the elactphree;:% a -

coar se-f ri giring thecoating pracessrpleys asiguificantpart is hewydrprhabie koading byneutralizing ape blpckin
rinsed wtnem%@"l%swer@ frijghly chargedsuriaes resin particles,haraby glloping gozg oftan
~effective \‘19 q;%ﬁ;%ﬁr’ﬂm e dhegypRert ’%‘Sﬂ/@ﬁ%‘f"ﬁd"?ﬂ'@“&&ﬂ’@ by} when a dyghgrrcopggptration of , o
saluti o ¥&%coat | ng process, the anion exchange capacity of the
resulti ng %te resin was reproduci bly altered over a suitable working

range for I omat ogr aphy. This Is shown |n Fig. I wherein It will also
‘be noted thatrple o @Jskrsga %xrmeﬁalaa a
concent r at hﬂﬂeﬁh@%ﬂgﬂiﬁ# mgﬁ‘qﬂﬂwmﬁ e% r rtGre§ %m :
Tatex wgs badic resivedated %sl?esre SGEALRE A E'x&n

“EP 0 346 O3uppbrt reinSiaste PatKedints 250 x 2 i (idterhdl diareléh) lé aaaaéicémndal ﬂﬁ%ﬁ:&yﬁdge
3% in the eAbigibasiOikrin: Rl chpREidsRET.G1E BAH 0.02b Medy, AsEPdchvely/ant WMo nin SRR UnRIudA

of the pat eft.2skme-+Mdodium pathalita dypHu.d5cThedi@nt pHinastiokdnaik @85 in@rddt td eralin full pro-

enul si on ( ¢dnkipniotibe Werklybadid exalianyer addthér8by svaintaticfull qoldmb capasityd nmean particl e

'si ze of %0. 24 Themajor selesibity differerice (SeaTrdipi2tappendei) betwase the sbingly basiasnd weaklydiéookhe

r esul ti ng . yinps le thedhighertafinityoof thetshiengly tbasiciepluynnlicr dhedarger, marepdirsieablel epions. Fort exampid,

" Exanpl e 1, Uraglativavetentipnitimes efindide anditieayariatsend therweltctmplt colutyn aReless tidn heltthelieterar e |

‘capacities “%!h‘!!“eéph@le spongly desic eclumnTEys.dhe wealdy basitedlimn proyides faster gqparation of these
~surfac e Aan G"% ’! W’P’@é‘F%’s‘" ipe hromatooraphy. Tl"?r}'gém "t'?c;?rBGPS peperafiongf ?PW’FH%SB NNIDQ

N

" suppor t %r e: F' @9"@’6 ﬁ@zsﬁ"éme"é@t opceniatiqn, plutes these ag a_'.'. :
-30-37 [err tﬁ'?eﬂ'f’e 7% P Fappcl t%d@ éﬁ% lum:is;: .
| (rj\e\fS/;‘ gr: ?\ga c§ nj?F, 'i.jn 28 I"Qﬁal noj el sprergtedons

the 10 styrenl g""ﬁ "f"ﬂe XAD resi ns than did the
et hacryl a X. However t he styrenl c coatl ngs appeared to be |ess
-per manent e met hacryI ate coatings because the standard devi ati ons of

capaci ti es ofa feiAowtaph i (00005 MBFE)WoaHAERE Mbihoryidtsihidcolfel RADM SARpadidig Wad 85 €
of the met gag ey bcikdbes AEXEHIE PIRBN x TN sddff phthelatt RRed QBSH3E atQf pH A1 6.5 X Seh 1618
resins js0 blifteSTHRRGE O WRSISHHhFAINRASPecksphBiBmetis YetsBlidnBiwhsi204 #HR [(THe Yowtdpacity pack-
hydr ophobi @gfpefiite foweeligent corfdéhtraidha)\Aisus Sedutingling Padkgrbuhd idvelr <18 Hpcrésding GeldarBiion
el ect r ost atimits).Achoentogrenafippb bfsuliaowas pioduced usingaiteievt ¢dpadity lathe col@ms Thewdetebtion

| ncr easi ng lipibwasrcobservatvely lestimdteld a4 ypb (0.4 ngh Jhia is ldwer than theexparimetital detectian limits previ-
el ectrol yt eusiydepodedi(H. Smeglt aridd.E; biilies, Jrg Apgl.hem.s 54, #68/($982), SirgWilson erd .S.Yantg, Aral.

t he hy dwopwd@ﬁﬁ (1984)] and isiabout five times lowenthiy) the-detactipniiinibfoesuliate veingiagerhmercial
repul si ons cofeenehishersanscyhl y charged surface resin particles, thereby

allowing nore of the surface resin particles to adhere to the support resin_

(resul t i ngExample i gher capacity) when a hi gher concent rat [ on of eI ect roI yte
s used. 20 Exa Ie 3.The akI basi c res n of

go wa Jﬁbl @ ci@
oo ‘fnm& rea%%iﬁ’ﬁa%ﬁfgro wi;ﬁ "g’ FencPrik
and the 25%3% ""‘%E?g'?z a'rﬁ ?l'f poy ene%ja rpﬁysmene

Exanpl e 1 f%u prepare



‘support resin) were packed Into 250 x 2 mm (Internal dianmeter) glass-lined
st eéel colums. The weakly basic and strongly basic colums had capacities
of .0.018 and 0.020 neq/g, respectivel gpos4a@3¥8f € run using an el uent of
1.25.% 10-4 M sodi um phthal ate at pH 4 65. The eluent pH was chosen as 4. 65

t Ee?:gsrn;?nml ﬂ‘%@' °l"at+xo9£t9dbe53’ e ﬁéckéd*lﬁr Wua*&i"éohvs t;: Cé‘@aﬁ Cheda,

a0 0002 ataflow
di'fference ( 3R S rb lbmoﬁa,ﬁa ﬁfé}g m rded.
basic col - uweﬁu&pps ;‘.aflma'aajus@rets.hanmamamomamemwmnsaaasnm
larger, n13r € thaPtng Fésmﬂtr& uBéH IR 10h chrbrd e6ts tHe Méterlti6d @tlahibifd. THR rEtBitlo Batd indiBite

of iodide anghsthbMensdoiarpBlyviriyiatdiste sfumi rataifdafioss M1 1339 IdRgdr @8R the Palatylenb éolumn.
their.reten- ifdofrast theugustid rétérliortivestained WREthepolyethylés glyddNetiumnind R 44 FBN Iower than
basi c col unnmowni&switm&bﬁdaysma&mmrpns of these and ot her ions when used
In ion chromatography. This is shown in Fig. 2 for separation of several

| ate el utieng E3ampledi ons. As evident fromthe chronatograrn of Fig. 2, the
hi'gh el uent concentration el utes these anions early, but the el uent pH of
5.1 al so servesA r@wwﬂbw@dthmam dagaxewps proprired gstigilovieyi:0g ofammonium pere
weakly basic sulfate werp ligsolued | te & splytion ﬁeﬂs‘@‘y'&mzﬂﬁm’@a-rﬁ gatyiene apd/ 2.9 55.3% divi-
earlier. Nev@Y'PWé?"@%s a‘!"ﬁ% W" “S’sfﬂfgi’ viggsslyeated.at 6?°ﬁé°’él§’f’!"’?? theg cooled. 70 g

&h ine we :- Gifar A bour, 2 % _
T wg%" o wvﬁ%ﬁf@f ' %W%ﬁé‘°ﬂ,&@‘lg
resin col um? . r

met hacryl ated EE?:"% %&ff)ﬁﬁﬁ if:ls ‘ﬁg’; ﬁ)ﬁ%

-» h%)'i
e
6.5 to separ at f:% teined % Etonaficbd tﬁﬂﬂfs@v@d MH&‘?HQG of capaclly values
spect rophot Ogﬁérﬁdrgﬂ&ﬁﬁ n%m%&ap%?ﬁls‘li&a VahtBgeb @b WwéHORIh alrdsin WA erdaﬂﬂ:m[(oos-

penni ts | 0Wep,18 d@lin SrdéteBbbt sBhdratélmonol sHdSiivhied dRbidGinfulisheidiyk gr ound | evel  and
decreasing the detection linmits). A chromatogram of 10 ppb of sulfate was

.produced si Eganigher | ow capacity latex colum. The detection linmt was
conservatively estimated. at 4 ppb (OA ng). This is |lower than the

experine nt al deA kydioplmhicimonadispersg polystyrermisgpprt resip baving@n fverdge piaticlelsiza ofd.Zjurand nar-
MI1ler, , rotyparticie Glae distribufian whg Prepdrepss)follows wheralj the divinyihenizefe Was aiommgrelal/gnade of
50 Chem Ac \bout §5% diyinylbengene] coplert, the remainder bajng mainly sthylvigyibenzens Alljater used was

-detection®l i fipleniz®dr ' syl fate usin comercial colum of a higher capacity.
Exanple 5 55 (1) Topuiadlelsse F?g*'%'lygﬂ = eacy s hgnig e r’é%‘;’ﬁ N a ity
‘I'nvesti gated. ngn@eg\ﬂleg é‘ £f fYrarwap gfjarger FW"&
“the invention dbf . 1 "é SWeS

e, 1.5 fla exvtfi By grlosypagy
“Exanple 1, Parw rﬁ Eg&l En © *fo 5t Kireknd
pol ystyrene su " dAaRhy i ;éae,lﬂg TARY I aTale
1 han the rore 9 13%a &Qﬁylj{:@fydd%ﬁfsﬁﬁﬁ)% 24814V, M&'ﬂgéma d 1372

0346 037 Bl Ty astersidtin th skl mammmmpdﬁ.mmao&r@w%r
NaCl advent | ntypreadded: Wher 16 finutbs) 70 AeGveleUld6DUIMEINY ovérACoGOekdl ) stiffg
tested Wjh a Gdd@0250Mrs e manoﬁmia maa rid@d With@D pirtd dBwhterctifidl the freadtioh ltehvperatibee
of 1.3 m/mn. rhitanibd ataselroidowiirules terecThib reastion inlxRirerwab edoleddillerbd, afaiirestbd With\2pEnt
‘I nor gani ¢ ani ongaguesus ammonis.carchmowl peticle size erpylalonche 525i nmn (0.5250um) avas ehtainedf t he .
adj ust ed r et ent(8)io areavips equippedas imsterooves charied 4877 pavis ottheiermdsionref] stef(2)wnd 2037.7
that the resin pads ofwater Skemixiure wenhegled witheatilng 85 and 4.8 arts of edium pereyifate in BOprts
ani ons. T4e r etwater wern adied.A\ftprii§iminytes, 919 parts pistyrane werp gddad unife !"WHVPM "d@@tpa!m st""
colum retains '!EQWMZQWWTE?F“QWS'M!‘W%FWP&Wh @“‘ﬁeﬁ'g{w actinn s

contrast, the dﬁﬁ'ﬂﬂﬂ%d‘%?@ﬁﬁpmuﬁl’f@?@!ﬂ cﬁnggﬁm@ﬁ@paﬂsof
col um. 10 Exa y%aézaﬁb '397‘11’ té ﬁ“% Cand

‘gl.ycol col umn ;%1’?“ 1 i of H Ision ??y

was prepaled ag 5 t NS ‘13& {gﬁﬁ a“’"
470 g water. Aweﬂ,ﬂd u mv%b

95, 3% di vi - nyi Lr%w‘é@tﬁer?éobi&& raemwaaé |th1partof
heated at [err], q &[,s §n§m, gpsi ug n of 11 &mivas a0 tri net hyl am ne

were addeg and ¢ a'?éai‘.iopéqﬁlp %s ilsteb (1§ Wastharh & 128.2 Mlﬂsion[oﬁs‘tép]wfaﬁ& 572 parts
hour, 45C, for o&w&t&um bQiiré d idhted tol8840 as prNKdudyCSddiun pefsulfatd .78 partiin 35\yads vdide)
bubbi ed t hr ougvek Aded S8tyrbiid (B5Y paits) s added olee brie] holirat @ istitfingFate of 180[rgi, then(038 Parts
pint) of of f - Whiddifonbiabdim pefsuffate ware adided during ihe onedwirdid périad.t Thd Rattionwas warled up as
~heavily onto XAD-1 resin than did a 100% functlonalized |atex. After
.several nethanol washes, 8% of the 100% ahd 5% of the 75.6% functionalized
latex came- of f the 20 support showi ng that the coatings were fairly stable
Ine mat hanol ' : '




'The hi gh capacity obt ained with the less functi onalized | atex thus gives a
Wi der range of capacity values and pore flexibility In ion chromatography.

I't-is also advantageous to work with a resin of higher capacity (0.05- 0.10

meqglg) In order .to best separate moto?344@¥ Bl val ent ani ons simul t aneousl y.

~2s \Bxanpl e 7 A hydrophobi c monodi sperse polystyrene support resin having

. an.average pan4teps(t) tes()c andavbutriliz2d frith T dartagubovscammonio, Thp partidecsize we$ 4.2um, with about

di stri but i on 2%enyerpieepaticed as f ol | ows wherein the divinyl benzene was a _

conmer ci-al gﬂ‘amwytuyemmmmw dfExamplad weexeatedon the thus-prepanad palyshrenesupy

mai nly et h&ﬂ swﬁﬂiﬁﬁ%ﬂemb?d inBxample ] aadithepesulting corapositginesingpgcked into aRE0 4.0 mM
qypn

suitabl & r ﬂﬂ"ﬁ"‘@ﬂ"ﬁeQSIWE%W@F“QB&Q%?F’H@@&@MP“‘“MM
~condenser , MR ;

styrene, 7%;“ K ﬁ?{?:ml Pﬁgmog‘;’ﬁdF%

bi.car bonat Ne AT s heat ed to er e S

stirring | r]cfrg e m‘tr?pmf’ [?'é ’%gmvﬁ%ﬁ
'in20 parts G G el ‘ W%V:EEO&I@:F 5
“hourswi th 56k : npmss b i
part| cl e SikBadidthe i oﬁ%th ﬁoﬂwﬁﬁtﬁ&fmposit

equi ppeg af olher

&htiohsl

Cﬂ’a§r-.

&1931 Soailrh §ht9ef|até I8

6%&8& S:Qﬂ i)

and 1372 pﬂéﬁ%%ﬁ&mﬂ'ﬁ%ﬁbﬂ%%@nm Ab60Gor\telpd |ya§-éﬁershmmmomhr .and
3.5 parts of sodi um persul fate in 60 parts water were added. After 15

m-nut es, gts of styrene were added uniformy over a 1 hour period;
sUrlng 4 was at 250 rpm The nononer feed line was rinsed with 30

- parts b wat Fhe poiysityteheesupparied resin cdldiaf Egemplect waa usekd 2o sepatata 12 SaridGléndanidh® using

m nut es nos & mNnigotinisacid pluent./As shawndn the Shroralbgsai ofFigl 3, dassline resolutionvas aehibved foh 2
parts of aeyayoeak indicaling highlyafficient separation: Thedigh sficiency iebalibveil tomesylt frddpthe un¥orreiz82 5

[err]) wasspbericalishapg and simall particle gizef the polystyranp pupgortief theigomapasite redl). was char ged
437.7 parts of the emulsion of stop (2) and 2037.7 parts of water. The

m xt ur @was heated with stirring to 85C and 4.6 parts of sodium persul fate .-

in 60 parts 45 wat er were added. Af;Lgr 15 mnutes, 910 parts of

styrene were added uniformy over a 1 Tour period ; stir- ring was at 250
~rpm The muoonerfeed iunpc‘?ﬁg’{” M S Roti Comorttoat or

‘reacti t gnper at ure mai nt ai ged at ler r?g 9Q., mgugnrﬁﬁ

" was - cool ed -f fippogy Bagins o treat'@dmwth td - (%agus a @ Latx
particle, s ze emul sion of 1.02 pmwas obi ai neq %) il BT G = i

as I'n step ( \N&W d 126. 6 parts of,ot he enylo_ﬁl OBl St £Bal g.o@n

f.-parts 50 he m xture was heatec stirring to [err]

1,75 pasts
m. nutes 3
stirring.

m'penqn;ul fates,hn 35 pargs Wg

_gwgarts of

styrene wer e added uni f'@
Tareee The nmomener feedsd i ng

t ep.oef §.omddedy, ofdf £ o071l
rmy over a 1 hour peri

WBe.B16 4 L9620 W b.102636) 0 jodar

water and t;&_;e Rakemperature maintained jat [err] for 90 minutes
The 'mi xt ur :cool ed, fi I tered, and trdat edzs"‘é;'t%ozl pa%tmoi ggu
amoni # A narroﬂf‘ﬁ’éff’f@fe si ze®@mul sion of 2.[11°T& " Was obt'aine
(5) . To a ré¢dd®dr fféd as in step (1) was d_harged 128.2 parts of t
enmul sion o stepaédlicamd:=572 pamps of watesr . TheoJgiaxt oo waso.kuat edos
as previ ous$lyp1,5Qkimger sul fat g (1. 75 pagts |in 3usPablosz VWat Glods #9502
Styrene (3 s added over one hour atl a stirring rate of ] rpm
t hen 0.%8 parts additional sodium persulfate were added dur i ng the one-hour
"hol d period. The reaction was worked up as 7 EP 0 346 037 Bl in step;
(1) to (4), and neutralized with 1 part aqueous amoni a. The particle size
was 4,2 [err] with about 2% oversize particles. The strongly basic

met hacrgyl ate resin | atex of Exanple | was coated on the thus-prepared

pol ystyrene sup- port resin essentially as described In Exanple 1 and the
resulting conposite resin packed Into a 250 x 4.0 mMM5 i.d colum. The

" same nethacrylate resin |atex was coated In the sanme nanner on an Anberilte -

XAD-1 resin (substantially the same resin as In Exanple | but having an
averagesparticle size of 28-36 pm) and also packed into a colum of the
same size. The 4.2 [err] particle size polystyrene supported conposite
resin had a capacity of about27 mroequl val ente pergram ;the XAD 1

suppor t edconposi t er esl hadacapaci t yof about 25mi cr o- eqU|vaIents per grant 10
The XAD-1 supported resin gave a good sgparation of [err] and C- using a
35. MM nicotinic acid eluent at a colum pressure of 1379 KPa (200 psl) and
aflowrate of 1.0 m/nin. The nunber -of theoretical plates for the G -
~peak was 720. The separation was even better on the pol ystyrene supported
~.colum : using - '

. uy -



~a 70 mMnicotinic atid eluent and-a colum pressure of over 2000 psi at a
1.0 M/mn flowrate, the C - peak gave 4900 theoretical plates- over six
times that of the separation wth t heEPO3683™MBHported resin conposite. 15
I'n other separati-ons, of [err] "and [err] using sodium phthalate as

el uéﬁtn‘;,' t he nunber of theoretical plate (7#3 for the XAD-1 supported
col Ui and over 4600 for the pol ystyren}%% ted columm. Exanple 8 20
The polystyrene SUPPOETEN B ERITOR AT VakFousoRiLbAsSopa ate 12.

ak’ (WE'c)' anb &

monoval ent_ani ons gisi 4u ik §t2bhd 8ladRNColAs BIT)()t he
Chr omat ogsam of Fi g. basel i ne resol ution was achi eved for every peak,

i ndi cating hi gty erttTrem —separarton. The nrgh erTTerency 15 belieyed to .
resultfromthejuni formsize, sphericalsstape and srmall WBCticle sizefof the
polystyrene support of tAeiawnpositegrlsgne; 25 Tabl etg' Lopagity of variou
Lat ex- Coat ed R;&L-D—Ca@m&paci 1y /1 Capaci%y Sg'
Surface AmMea | Avg. Pore ~WStrongly Basic w Strongly_Basic 30 sypport
-Rasi ns . DiGet er t.%lcryl ate Sl-a nic Lateag (A
[err]) LTt ex (meqg/ gram (Her) gk edymdenD 1 hbrpoPa8 ®Bipedne | DvB
100 = 05 0.031_[err] oo.ogg 0. 046 t 9986 XAD- 2
nénpol ar 35 &LaFH32- pvB Ve 300 *%90 0.029
[err] 0.063 }0.085 [e?.] 0. 007 XAD4?n@g|poI ar styre g F)YB 784
50 - 0.014 [err] 0.002 0.026 [erT] 0.004 XAD-7 °‘TTnternedate
polarity acrylijc aster ;q.- 450 0.65 90 0pQgp 0.002
'0.062 [err] 0.Q09 XAD-S CHﬂermedi ate polarity aorylic ester 140
235, 2:0.014 t 0.00%&ts0,.031 [erg]g®. 006 XAD-11 polas am de
69 352 0. 015 0.002 0.045 [err] 0.002 45 50 55 EP 0O
346 037 Bl Adj{sted Rete@uwg4n Tines of1M@@i ous Anions ofi-84Weak (WBC) and a
Strong Base Collum (SBC)(lg 5 SBC : VBC Ani on [err] '
tR/tR d 10 ci- Pr50370 1.17 1.00 ([err}-392 nin.)
([err]=0.8 mn.}) [err] 0.43 0.69 15 F- 0. 65 '
0.81 103 | 0.65N02™ ot 83520 1rdtr 0. 83
0.94 [err] . 1.00 - : %elerr] ' Y. Y
1.19 [err] - 1. 3B 1g 5! 1:500,
Ls0 o NO3~ 2.39 1.88

Cl05™ _ 2.70 | ' - 1.75
S = 9.4 4.00
T A 50,4~ 28.70 17.38
S SCN- 18.26 8.75

-« (1) conditions: eluent, 1.25 X 10=4 M sodium

phthalate, pE 4.65, 1.3 ml/min. SBC ~ strongly
basic ‘methacrylate latex coated on XAD-1 parti-
cles. WBC - weakly basic methacrylate latex
coated on XAD-l particles. Capacity of SBC =
4 0.020 meq/g, capacity of WBC = 0.018 peq/g. All
: retention times are relative to Cl— taken as 1.00.
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,[err] 2.39 1.88 [err] 2.70 1.75
| - 9.74 , 4.00 [err] 28.70 . 17. 38
SCN- 18. 26 ) 8. 7%p%%46 037 H1) Condi tions: eluent, 1.25
X 10-4 M sodi um phthalate, pH 4.65, 1.3 m/mn. SBC - strongly :
basrg:_)rret hacryl ate | dtex coated on XAD-1 parti- cles. WBC - weakly basic
‘et hacryl ate- | at ex coated on XAD-1 partlcl es. Capacity of SBC 0.020 neq/g,
capacity of WBC - 0.018 rreq/g Al ret®Beon tines are relative to Cl-

taken as 1.00. 50 55 9 i«q@su@smeg neStSmﬁ iti es Qbtained After
CoatanSStr asic— Mot RAC s Lafex—on S—SHHPPE Beads—
Support *Bedds  suppoxt Beads Di et‘%‘;’h;?j:“ : G@ml ey (2)].
_Paly (styr epre—eo-—BV¥B) ' crrJ 8078 '
-maq/g Pol m’iﬂ%é‘é’f’ GO Tk " 0-073 meg/y 0/ 020

-'_--_'OIW{W}W*‘QI ycol . s - 5" 002 ¢
0. 0_25 ',',, "1 Geaj-tip@nceugetrt i oNns were scaled dem fromthe falsowng :1]0 g
resin, acet Qi) Qndltioh thre toalta doitl £%n thdFollbwi] : O:019) ra0E ) acdtbd i 1 Rred,

Capacity det ersh yaee onmibye §-29 NacL dirgpénacenent net hod.” 15 Adj usted Retention

Ti mes of Anhca;gcgg MR AR BE 7,145 6i0RkRMadchba, Strongly asic Methacrylate

Latex (SBL) SBL on TSK SBL on TSK _ SBL on TSK 25
pol yst yrene pol yacet at e pol yet her Ani on
[err] [err] [err a - 1.00
1. 00 | 1. 00 (tR'— 48 2)4 . (tR =.48 nin.)
(2t7R6 N(g)g mn.) 30 % sted Retent;on Timeg §6 Anions of 3\rarmus 3 49
1NN 20 esins 6:8ated with Strong 7539cl eth crylate
21.710 Latex. (5B | 18. 66
24.80 ' 17,01 SCN- ;|§ xﬁ: 5100
"39. 66 40 [err] -- _ 83. 00
40. 57 [err] 77.96 SBL on TSK - 958f0on TSK SBL on45¥8 45
() O%ndr tli ons: el ugnrilys2yxXeh@ 4 M pedylacetapét hal atpolyethér 5 af 1.3
m / min. “CapdciAi®n are GROYSRIQCY. 025 nebROARTSG - Toyo ﬁ@(ﬁﬁ(K,cfdl
_retentlontlmkah-w—fo—wveﬁ—as—&—ee-—em 1. A
conposite I. qn t1e:‘?cchange CIOBBOS' tion conpr wat er i nsoi%e hydropr obic
{S‘-‘p-pf” 'p?”' es having gl gyendge)par i %L? SR 7GR NG RIOBE £S5
err] pgef-
o S | BT 3.16 3.80 2.76
S| wogT 4.26 | 5.50 3.49
s | Tm 0 2100 . 24.00 17.91
i - | sog2-  18.66 24.80 17.91
T 43.76 51.00 39.66
1 clo4~ - 83.00 40.57
§2032~ 77.96 95.00 48.08
45 () conditions: eluent, 2 X 10~4 M sodium phtbalate. pH
$.5 at 1.3 rl/min. Capacities are 0.015 to 0.025
meg/gm. TSK - Toyo Soda KK. All retention times are
relative to CL™ taken as 1.00.
50
Claims
. 85 1. A composite lon-exchange composition comprising :

‘waterinsoluble hydrophobic support particles having an average particle size ranging from 2 to 50 pm, pref-
erably from 3 to 12 um, and no ion-exchange capacity,
-and hydrophobically bound to the surface of said support particles, a coating of water insoluble,
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LERERE

erably from3 to 12 [err] and no |on-exchange capacity,_and hydrophobically
bound to the surface of said support particles, a coating of water

SiTongly Basic Methacrylate Latex ot PSR Support ReMRI IﬁﬂlﬂLﬂﬁﬂﬂlﬂ

Meah Partcle * Capacity (2) Poly (atyrene-co-DVB)*
5 [err] . " 0.073 neg/ g Polyvinylacetate
" 0.020 " 10 Pol y&P¥3 ene gl ycol
5" 0. 025 Cabhcitic@mataiugmadmunﬁm&owm&cal ed down fromthe
fol | ow ng —1-0-g resin_ aXePIERYIPSe 1pe* oo Vpiops Sypepte Beade &% o0 1 of 0. 10 Nadl
dilution. {"' Caﬁaafelzi yeadet erm nation by [er¥ga €h=§p4‘acenent cBRtRPG 15

. Adj ust ed Retepten—Fi-res—ef—AR-eAs—afM\ati nllc esins-Coated with Stro gl y
Basi ¢ Met ha&Py AYEenr 5 &P (SBL) SBL on TSK 5= SBL %H3 TeK¢e
SBL on TSK ZStyvinylacetate “pol ystyrene " : opmb yacet at e
pol yetiper | ARbigétnylene giycor [ €11 ] [era] 0.025 [..err] CI -
1.00 o U, catoa TR T -
min. ) ﬁ?&gd&t&?#& B a@ﬂd%tion be’ £6Hiow ..ng‘3 I,)o g resin, aceéohit:;l& uet.ted, 3.80
2.76 NOB- w Capacity dotém%ﬁcion by NO;/SO; “displacemerit met.ﬁod50 3.49 35
| - 21 .10 24. 00 17. 91 S042
18. 6615 24. 80 17.91 SCN 43.76
51. 00 39.66 40 Lerr] -- '
83. 00 40. 57 [err] .nhlsgs 95. 00
48. 08 45 d| um pht hal ate, pH

el u
5 £ pEd 5
SURERIENG - ot =t ;gg;%mﬁ%% el Tove <ot

1. A conp nnnpncL sum water insoluble
hydr ophobifc support particles having an average partlcl e size ranging from
2 to 50 [efr] pref- ersBLyohrDSR3 to 12sgpréh P& no | ongychaneggcagdaci ty,
and hydrophobi cal |y bopollystytemesur f acpobfasetateupportppyétisees, 4
coating of| viREen| nsoltwétnﬁpcl EP O 8146/9137 @_@. hydrophgb/s i 0@y exdhange
functi onal fravTTg—arr—avet agc Pet-tt-et+e—s+ E&—S-H‘B-l—ié-l‘—t—h-&lﬂ t hat
of the sup g&t partlfI@OS and rangi ng mO 01 to 10 [ preferally
from 0. 05 2 [err{ggr=AAp | echang oJPOS g‘é [ to_cliaiml
wher eka 't He surface partlc'l es 'g?e ic(lerl (% %rggr)n i gexfﬂSJ honc)
Br~ 3.16 3.80 2.76
| NO;~ 4.26 5.50 3.49
% I~ 21.10 24.00 17.91
5042~ 18.66 24.80 17.91
W, SCK~ 43.76 51.00 38.66
© C104~ -- 83.00 _ 40.57
§2032~  77.96 95.00 48.08
d (1) copgitions: eluent, 2 X 10~4 M sodium phthalate, pH
5.5 at 1.3 nl/min. Capacities are 0.015 to 0.025
meg/gm. TSK - Toyo Soda KK. All retention times are
relative to CL™ taken as 1.00.
50
Claims
. 85 1. A composite ion-exchange composition comprising :

water insoluble hydrophobic support particles having an average particle size ranging from 2 to 50 um, pref-
erably from 3 to 12 um, and no ion-exchange capacity,
and hydrophobically bound to the surface of said support particles, a coating of water insoluble,
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6 3. An | on-exchange conposition according to claim2 wherein the

‘support particles are derived froma nono-di sperse resi "

surface particles are derived from ag 55%5@39?1” acryli g, ﬂ'ﬁmﬁ"ﬂemum"' An
i on-exchange conposition according to C or 2 whereihnh tthetsuppo#t *
__partu_;:l es conprise a'gelular or macroreticular resin and the surface

particles: arWWP'?@&‘?@W“#‘&’E%‘?@%?’“W@“W aﬁﬂwgﬁﬁﬂm sizo plipibantiptof thesup- - -

monars! af)redgmng Ay W e o o e AR AT

| on- exchangd™® rgg,qgm;,zce;aﬁi&% %ngm%gf (2l AR %essmm&% by

‘unsat ur at ed

| rBsirfY
nononer - is 'Vkrl{‘.;Fi\ ghg cfﬁpos&]\al ﬁ%& E
~cl'ai m 4 -wher Hamua P Erfatd artiold§ rala Maiaux

lular -
Erhdn
a mxture, 0fun@at§r£t¥¢§ ﬁ&HoﬁueW&éFEﬁyaﬁﬁy&&ﬁ hﬁn&?ﬂ%PQHﬁayﬁé‘ gémwﬁaﬁof
7. An. | ORg. emmg%mu,ueﬁp according to claim®6 V\,herel n the styrenic

‘nononer |'s st ysapfonasRéchaigsormsdsidn abeofdiig &I BRim 4 Whefdinthe rohoatiienallydydaturated moromer

et hacr.yl ateisarﬁawynébrlswamimwmmmsnmdngmommﬁlsdwhgbdnma.ny one of clains .

| 'to 7 wherei ne.lAndonsax¢hangetcoppuositiorodcaddiny te clalmiwherein thedatexaomptising the bulfjce pattisiesis
| at'exf or med daxived from almbitusé gfiamstyrenia imooomer, an/aérylic manomenaridi dvinylbenzene. pol yneri zate .
com priges seBdnger-ecizEngscopporiion ectoidipg tldins B wherpio thersiyranicananomer df stysene and the .
ornore et hylssmlicmpinomenisdimethviaminvethyl methecrdate.20  and one or

nor esubsequent §t’&d@5°xe‘@ﬂ1ﬁm0$'a¥ F‘?"E‘F"E%mpﬂbmela' M ‘yh?éﬁ"l the,syppart Rericlenere
ornore et hy|depyed fipm gmultistageypsin! f?@ﬂ‘b‘ﬁl@?’?‘ R°l¥mP'ﬁ’€“ “"EH WE@%‘E‘“ com-

| fpﬁfﬁéeqdr??'ln?l prcglp gy °"§"31°AH°|¥
DR e ahoroi %rp %gﬁ%:jf mmﬂ‘a%’vc
e In s

nononers or %° 'Q'f %::h 'st?p

t ubul ar body, nd ‘Kﬁﬂ’e W{“‘uo on exc ange mg mm?%'%rs o ngmfm' .

“any precedi ng & acked with th ite lon-exch -
l.onen- Aug} algf gran aaﬁ,tzung gﬁ Hlaern y?’wasser uniasy ch%‘ex%aagrecoﬂp%e_ '

~Trigerpartikel mt” elner durchschnl t | chen Partikelgrffie ImBerelch von 2
bW 50 pm vorzugsweise 3 bis 12 i pm und ohne | onen- Aust auscher - Fl hi gkel t,

~und el nen arpdtémtarieprichbache der Trigerpartikel hydrophob gebundenen Cberzug'."_'

~aus wasser.unldsi | chen, hydrophoben zum | onenaust ausch fuanktlonal |l sierten
~Partl keimomt arman-dumbmeiozusammmhmuneanthalhad:grt le kiel- 86 ner ala der

- der Trager par t whssbruniistiche, hy@ephobe Tragerartitel Oilt elnér siurtilscimitiiichen Partiglionise breBdgigtron? s L
~1,2 pm 2. |biaf@mwmivesaugensish 8 bis 12 smirind plvedongmbustaedhentilibigkellch 1, bel der die
-Ober i f chen--Pagndieinen awﬂhobq'ﬂfe'iﬁ %TM[‘M hygraphehgebundenen Oberzug aus Wassemnlﬁsﬂchen. .

"1 onen- Au;% am d%'TrFem’ dmg W@ﬁo iy mze'ﬂafamavéhnﬂagr;'g: ';auf::(dsfdﬂe klei-
Ligerpat "%ﬁc'v@m@fm'v fmﬂsaﬁca w% o9 T epacapr o vog e

Coerfi fchens'_Fa?t' R

i e g

T‘Lyger part i 8¢ f
- Qoerflachg @gafi,%&s& 3 erpartlkel ein Gel- oder
.nmonoet hyI enl i t%kﬂ%&ﬂﬂ@ﬁﬁr&%&%m—mb Sﬁerﬁ oﬁ"eﬂ&ﬁ et risfrren

Vinyl - anorreaonuashealsaﬂmg&a&.mbn MentpiaRh, vorBgswaks BiRant-Brainatsbher VHipIMAnBRerainD Sifbm
hi erffr veneicAi-AshohersUeBsinemSemiseR Bavorbund B RleAill SéradtasH Moo SAERTRENS €1 ZUNg
~nach Anspruch g, lofef AusifisciénBusamnaRbialhh QBchSANSpridhOE Bbitdet @dsanohbethydaREntbesaitifte
Acryl - odes JonbmérelAToiaier Stol-MbaBmeranhd\dis ¥ermethdMonater DivivyibupkddBtizol | ot 6.

I onen- Aust aus cdéned-AssiausehesAisammansstanh nath pspnech 4/bei dee Herdir Otaditichen-Partikel umfas-

- Ober fi i chen-seadetlatexvon ainéraGemisthaukee!riemiShrol-VMonrpner, sipem AsykMondmesuwrsl Divinplbenzol stammt.
St yr ol - Mononer 7. lerien-Anstausghier-Zyisaronensetzing MhokiAngdnish Gzl des damStyroliMonomer Styrol und das

- | onen- Aust aMﬂ?WﬂM%@W@Sthhs ruch 6, bel der das

St yrol - I\/B‘horrer 8. °"c?d‘§a"AEq“§?‘z” W?e"’[ﬂ"ml’f?‘fhalwﬁb@l’ d#é’fﬁ@&'??’g!a?"

st. so 'fei‘ ‘Lﬁta’éﬂ"‘ @Pﬂﬁ‘s@ﬁ" PRY- 1

b| s 7, bel d@’?ﬁ“@’ﬁiﬁ‘ P}g s-Ponmens tion von el-
" Ser| en- Pol eréP‘l 5% 'l"f“@ﬁ‘"%ﬁ% ono ggensfz e isc :;;:
5 Sﬁ; :31|6Int Polj?/esﬁ e n h Gege er Ee der erh éﬂ SP
- et’hyl eni sch- ng@“r lﬁ&e a“%hin 8 ide gsst -o@ ory ere Sty-

“nehrere nachto ae hi’e[ké §dnd & Qarﬁﬁweﬁanfn%w&m%gamamo
-ei nem oder nehr eren et hyl eni sch unge- 55 sattigten Mononeren in Gegenwart

- der Saat-Partikel der Ausgangsstufe erhaften werden. 9.
| onen- Aust auscher - Zusammenset ung nach Anspruch 8, bel der die o
' Ausgang_est'ufen- Mononere Sty- rol-Mnomere, Acryl-Mnonmere oder eln Gemi sch -
davon sind. 10. Chromatographl e-Siule, unfassend einen rohrenfnrmgen mt
der | onen-Austauscher-Zusamenset- 11 '
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