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Holeonloy sloves nro Lound 42 bo noot verentile,
galective and willversally applicable adsorients araflgble Ho
induatoye So the sindy of the ues of nolecnlal sieve in
saorstion and eatalysic fo oF grent significance in iadustdy
and hae degepvoedly rotolved n grost Jdenl of interest In recent
Foars. Sanlites ag aynlhesined Dr fommad 1o Aaiure. ala
exyataliine, hydrafed slusine eiliesten OF gronp I and I3
glenantoe Straciurally they comprioe o fromewors: bassd on an
in¥iaitely oxtonding thres-dimensionsl ned work of ;iéii}&. and
é:ﬁ% teteghadrs Yisked together thrvugh comwsdn nxygw sinnse
The isomorphlce spbositption of siliven by oluniniyg Zives
vive 9 o skt nogotive chavge conponsnted iy cabifnes Zadlites
can be representuld by the empivrdest forsuls.,

Mg/nb »  alglz & x 105 o ¥ Hg »

shore H is the conpesnsating eation with velemey ne

I this Oxide fovimila £ ie gsosrolly equal to op
greater than 2 {(397) since Al¥s tetrobedrn ore joined only
o 940 Botephedra. The stractural forenla oF n seslite can
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fhe rmiio vx weaeily e a vaius of 1.0 depsnding wson the
vhulas Shs Sramevork sttuctures 0f seolites ars sompoued
g from

of sremgonente of tebrchelrs in bBuilding unite goi

i stmeturas 19 polybhedva. Usuallyy cevlitos ore clneuified
waing common strueiural unite. Soplibes Ay X ond ¥ consist of
linked embooctaheldra { ocuues or 24-hedrale Huch a ptlyhadyon,
o199 ealled a sodalife unl€, has o vaatral wvage of digsober
T.68 Ny aceessible Shoowgh six geubsred vings of ogyvesn

atoms with & fred diomoter Of 0.22 nm. In the minstml famjecite
amd the syndhetic foljositos (zoolites X mid ¥, the oubonke~
todtn are linked with bidging ozygen etous bt 1o a Letra~
nedval symEsiry. e sodslite unlta conpucted along two si-
membored Mings Sive risc $0 hexagonel priwte Iu This way, the
poiyhedrs aheloge a supdveass with an Lntemmal diametsy of
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LeSH and neeoessivls threush foar tuslva-nonbered Pl

wygen atvony wiih o Lres aperturs 0f D.99 ane
Swlag Bo the lsomorghic sabstiiutivs of 81 Yy 4&ly the
three dnsasiongl oxygen Ivenework carsies an sucess negabive

Sharges athponmbnd ¥ cotitns. Shese oations can Be exchonged

by othey oaticne of different nature and vnlsicy. dob only
simple cabions can be sxthmmged bub olso conplexes of cations



w7 G

anth ap ﬁn@@? and vt @;Hg)f" » She only .:m&mﬁm o the
usture of the ontions that cal by introducsd iy lon exchange
Lo the wold etabilidy of the zeolite. Yunersllys weolites
with hizher 51 ¢ A ratio ave mopre adld abable. dieving of one
type of mrlecule oub of o fsw conlnining a mixture of moleugles
with a3 fferant shepon and/or sizses, io possible becausws the
fres aporinres of the Zoolites hove moleanlsr dimensionz.

the ion ezchangs behaviouw of gone $vaensition metal
sonn in Zaclise 5 was Studled by Unl ot ol $262) aad in
maolite X by WoLZE ot ot {263, £63) oud Mnea 6% al (220).

- Althoagh :;%W&mi stedieg on BoYscular sleve 5 end T 3avolving

Anoreeaioe vanfi ovgeuic lons ééali}, 2Ry 209, 817, Zi8) hgve bean
raported in Mhereturo, meéfx mmﬁy gith vhe hoerbicide, pavag=
Cauat, Lo a5131 mm&;. HGoy in this socblion, are presented
the soppsion eﬁwﬁaﬁ%&a& of g;wagnm‘“ On Lindg Holecular
Gdeve ~ 15L (pomer form tuppliod by Bl Chemioel LiGes
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h line with smm,a@ s%nfi:ms %@w%}@& anYlier with glay and
| regin &yaizema.

Before wxﬁ-@z, the nolocular siove = 153 was sstorated
with 3{11) HeSl solubicn ant Alalyced ageimbt diatilied waber
untll fras of chlorids (820«
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oyrex boitles to shilch incressing aneis of stondard parasuet
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The azehuize laothars of ﬁw&gm%%* on HawSlovesidh
14 whown in Pigs 74, which io of the Zangouwir fype iafleating
stroag isteraction bobueen The hovrbleide eabion sud the pdadp-

nents She plot of /X apctunt € (Pige 74} Lo, gocoriiagy

Tinoats Fyon the elops of e Iine, the vilus oF Vg is Tound
%o ve 116 wa/i00 gn which nesvdy covrespinds o the mucims
s the isothers {140 me/100 ml.

The vaing of Ve 59, hagavers Sound 40 b2 o less
#han the 10%a1 oxchanpe %gsm;}.,p @f the glove ~ L34 lese H5E
w106 g {2068J, Thus e lsothoss ohons negitan sgohmce of
abont =~ 175 $or sevagoadet . Starie Louborg bavef an cation

' :'"Sﬁ-;%ﬁiﬁ ‘Palative W e selide apwrinre dlwbeters Bay sapleip
ke pavbisl ion-sieve of fect ond inoohplots suchange Observed
 with mmm&%ﬁ fo5 in seolifa Xs Zhe obaervations of Vaneant
- ond Vanhoof (219) moy be recalled here viers £or steric Tessons,
rganic cnbitas (Wlkensdimmoniuws lone) could uct effect o

somplete wreplacement of Hs Amitidlly preseat in e zoolitos,

a6 thet the ezchange veactinue swrs confined to tho lavge
- garitics dn the eryelal.
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Studice on Devorphion

Dowarption of :sax'%&ﬁtg’f Srom Ho-u0lec ler-01eve-138 =

The rasalts of Aeaorption of paresuet™ from it Na-
aelaculnresieve-lii-naragunt-comples are s 1o Pigs. 75,
6 T2y P8y T3y BO. Aceording to the Pige 75 and the selecti-
vity coefficlents (Jalle 1) for Bhe monovelent inorgs.io ions
at low concentiontion may be laced in the orders 2&2?&*4 gg'g

LU < E<HY wiile ot higher concenteation the sequence is
w1t an’ < od < BB < m <&y for the bivalont loovgmie
satlions {(Plge ¥8)s both gt 1ow ned hizh concenbrations the
order of dosorptioa e %< 0¥ 6r* < BT L a
{208) obmerved thed for o low degves 0L erose-linking of poly=
styrens sulphiomibe resin aslectivisy wao in the order s Hah
ca>RSHE>E 5 wle 9ith o high degvee of crose-linking,
with linited ewelling, the soleckivity megpeunce was chmged
to Fa>T>H >oa >k

rrer ot el
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nasomtion churactoristion of pavoonet™ with regsect
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30 qifferent ions from He-noletula

Weoteoiyte Copnosnteation of  Disbtribufion Jslectivity
weak the clectrolyte (i) Oooflicient  Uoeliliclng

.08 Fo G735 . 8622
7% 1 8 010 G988 DL726
Uu 20 BaZ35H Cel159
G330 1.6 . U871
Do 40 e B U733
U850 1,078 T GGL3

0,45 2,930 544200
a0 8.9z 0.2793
G20 T 2Bk 0.6
| dus0 L0 D114
0.40 4,433 0, 0561
Q50 2.346 O G.oeus

Cont e
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iybe Sonospiration of Medritution Gelectivity
the elsobroiyte (B} gosfliciont foefiicient

0,05 10,958 0.8159
sl 0,18 54519 03524
|  puzo B0 0.1557

ol 14488 0,091
L1100 G.0744.

| 0,05 10475 0.5672
fHgm Sdls L 29360
Coy | 2.898 0,1788
6,30 oz G 1547
0480 1850 0, 1059
056 .08 0. 0325

0495 13455 | 07347
.10 . 8.9 G5
a0 Bl 041076
5430 " 2aes 21367
Vol 557 0.1042
0,50 .8 00862
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Jablo 12 (Congd.s)

Ziactrolyte Conpantrotion of | DistolboWon  Selestividy
nwad the slectrolyte (M) Josfficdent Gopificiont

0,08 114290 GoG574
sy RT .95 ¢ 3693
0,20 a3l 0G0
Do Baid G.A485
0ua0 1.6L 0u1 107
G50 130 0. 0509

2,08 4633 0. RE3L

Hgtl, G0 . 3.6 Ge1978
0420 | 2.a08 . 0.2460

0,30 1.7 0,209

040 14709 0.1047

0,50 .58 0.0958

0.0 14,753 o 2773

Gatly | Ga30 5.431 0.2103
Ge2D 2,465  0.1567

Cu30 W3R 0,1298

040 LeT4L Gel106

o0 L5  G.0959



Heotrolyte  Joncenbeation of ﬁimﬁﬁsztwn *ﬁmﬁvﬁy
naed s “‘3&;@@ a@rs&yﬁm w} éﬂaﬁ’iﬁ' L&:imﬁ Goell Miwﬁ

0«25 4,948 ﬁ.ﬁifiﬁ
Br0Ly 0.10 B.953 0, 2560
PR 2558 Q1715
OBy 2065 01383
Godld 1,788 Oei il
0,90 .59 0,033

0,08 Bel08 Ga3458
Ball, 0,10 | 3,653 042533
0, 20 2506 01849
| 0230 G.1508
0,40 %4526 0,1305
0,50 1,633 G.1167

0,039 T BB B.0878

éﬁﬂs)éﬁﬁr .10 S P G 0448
' D20 3.413 U, G427

Uell ‘ 1,496 G484

N 1005 G 0440
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able 12 (Contdes)

Bleotrolyvie OConemtration of Metribation oeiectivity
nped the olssivolyte () Cosfficient Goafficient

0,08 9,959 Pe0ild
{og1,) Bine 0a30 0.2 G.012t
0,20 0580 0. 0108
Vel 8300 G, 0008
0,40 G.335 06053

Be05 L .5 3.0047
G310 G40 0,6051
D80G C o 858 - G G0EF
Q.50 CoL Ba30e - DyDuBE
Bud0 L BaE66 0. 048

G. 65 0.308 . - 0,008
N {{:@g} &g}ﬁ%@ A & <+ U880 £,8020

- 0, 23 . D220 G.0028
SeD - 0,388 R
a0 L 0aA6 0.0024
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2l @ﬁﬁzﬁ#&%ﬁ&m@ﬁ zﬁf{ o Bistrimtion Sedeciivity

Drecirolyd
& %fﬁgﬁmﬁ @@aﬁiﬁmﬁ

uged

i}@i’% ﬁp‘i‘%ﬁlﬁ
D04 D853 020037
0,008 0,515 G.0a15
.003 _ Gedid) 89,0014
0,010 V374 0. 0042
2042 04521 0,001

2008 1,101 6.0058
- GsBe 02004 2,058 0.0026
U088 0.679 00028
D688 020020
0,510 G467 60017
%.018 | a3 0. 0045

| G002 | 5,32 | 1.3289
2.0 . % Ga7232
0,020 - B ES 08533
0,05 669 Go4606
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Hleciroiyte Cougcentzaiion of  Biebribution Sdiectivily
nsod the slectrolyvte (B3 Coelficient (oeifioisnt

D002 21033 G, 8065
pevA 6,005 14,67 0. 715
0,010 13418  G.6053
84080 7,80 06,4945
B. 50 6.42 | Gago62

| .00z 16,65 0o 73
mms | D08 18459 G575
6,010 16,57 245690

34020 W89 Ga4381,

0,030 G4 645549
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Boietlar glevs - 13X dw o Lo rognrded of ou axbtresely hish
erpau-listed condensation polymer, viriually aon-sesllings
but goither UF the abova selueaces corrslabes with that Observed
in the ease of the nolecalar aleves

Both the hydrated ionle rafine g the reciprocal of
tha Debye-Huckel parameters s’s 07 the bivales inoeganie
ions when slotiad ageiust logsriths of aglepiivity cecslficient
{Fige 50) givo iLineny grajhe while for vhe mesovalent Luorgmie
ioua, omly the lattur plot is linser (91g. 80} ao Sbserved in
flayve sl Tsolass

She exchuigh testhorms with Sstranliylamonian Loae
are 0w in Figs 7. Mo pevremniages of the horbieide roleseed
by thogs Lons ars much mosdler than the inorgmiv lons and
the exehany
fncause OF ite pigid three~dicenwitun) [Punewdrx onslowing
h windowa of dafinite
s sEchmuge in moleculeay wisve = LS4 1o greatly

4w jnversely Telated t0 the sive of the tonw.

cavities, whidl ave entersd theo

dimenslong
afiucacsd by 9beric sad space Laclors.

Thus, uting conoeniraled solutions of varidus methyl
and sthylamoning holldes, Borrer ef ol {(200) verorted vip-
tually complole sxelunios of the tetrnstlyloncosim fon whilsb
ihe mebbylanaosiun davivabivas #uve npper iodis W0 exdienge
waich decrcaged ag the aasbor of alkyl sovung in the caiion

inereneels Ton oieve cotion of thie type is excountered ia



all wmopbors Of the zeolibe group of aiverels (Z58Js Vith the
toag~daain aurlnee active iong (Pige 78}, hOuavery Tha oxtsald
of pxehnnge increstes with the shalu lengkh of the jons,
slifougn the mexims descrption wlth OT5 @id not excesd even
opg pereEate

gompured G0 othor orgeale 1ous, the wpper liatis of
axchnage with the sikenatissnonivd ions are such higher (Fig.
T2}y althoagh so inverse relatlion waw oboarved bebwawn the
sasiua exehangs s6d the wolecula? weight e nosviced eariier
in Anbarlits IR-1Z0 (9-140). 3 similar ﬁhﬂ@iéﬁm ¥ton hus been

nude by Vansont ond Vauhoof (219) end has bean attribaved to

. the spate Popmirmont of the loge gnd difficalty ©Of packing

of the orgaale fous in We rigld oog-awelling Soollite mabvise

Bue §0 their shopt-ciinin ebrucbares peasibiy these lons
experissne lees starie hindvance and also Owing 1O their doable
charge sitas iu shw stineluro, sPobably. o8 dmporiont contyl-
ativg of van doy Ungly inderacilon couuss the grecter affimity

of the alkzanedianotalon Ioaw fov the wilaculay siove - 134,
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