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Loaken nolyoaerl networs L0 whics are =tiszeohed lonlzed or
iornizable srouns. in the cace of catiour 2xchange Tresins
thece wouns are eclidic sruoupe (e.eo. eso%ﬁ, -C00H,
phenclic ~0H;, while in the srion exch:uge reging the

groups sre bafic im character (e.g. queterbary smmoniuam,

sliphatic or arowmstic amine groups).

Dewending on the ionizable groupse, the exchange
resins may be classified into 4 main types, nauely,

1- Strowgly acidic cation - exchanrge resins.

2— Weakly scidic cation - eXchange resipd.

5= Strownzly basic apion - exchange resins.

4— Weakly baslc aniop - exchange resirs.

Apnion Exchange Resins:

Avicn exohangers may be regarded as Lolyvalent
cations wi'n pepnotively chafged done o o hi~h molecolny-
waleht 1rocloble bases o =alts of cuoeh Jroor, rarpeactively,
The weakly basic anlon exohange reviny saxo camresoterlzed by
that the nuuwber of ioniged zroupe, and hence the exchange
grpacity, depends largely on tne pH velue of the solution.
fesins corntsining only wezkly basic groupe, 2.8. condensa-

tior productsr ¢f wete-plenylenecicmine apa feorusldenyde,

will be Lizgaly iocized and may be usSed 7or union exchange
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hasig type Ay aleo be asdée fioa orons ~linwed polystyrene
recipe (Dowe.~% acd sabeilite 1IDv-445). Tue excehunge capa-
city is further zrfected by the valepce 5. tone apions™? >

Aricn exchc

o

roers possess the property of binidrg cooxdinate-
ly certalr caticns with & strong tendercy rJor forming amlne

co@mplexes.

Or the other hapd, in strongly basic type, the ex-
change capacity is irdspendent of the pH of the solution. 4
wedpoxy L-icoh-saturated Tresin of this tyoe behaves as a
stron~ base,and the exchanger must be ccrsidered conmplete—
1y diesociated5‘ The =nlon exchanger csnp thus bé used in
5lksline scluiione, e,.,5. for liberativg baces from neutral

selts. The upteke of couplex anicre, e.n., complex citrates

and oxslates, 1s cof verticularly great snslytical irterecst,.
A mest importent observsation il that cerfteir metsl lons,
€oe ilorn (IIX) aznd cobelt (IX), may be t-ken up quantita-—
tivaly from strong EOL id, e, 9N, ag c2iklorocoznlex

asnions,

Factors ALffectipg Separation:

The variaoles which deotermine the veparation of
exohangzeable lons In the clution sfey acy be classified

intc two sroups:
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} i fieccting coluwn se o ovion.

w- Factors wifectipng the Buullibriun Seperation:

Frow dilute solutiorns contsinivr. iors of different
valence the lons of higher valerce are ureferentially held
by the resin =zpd thet the differencies in affinity inocrease
cn dilutien of the solution. Separation of iohs of
dififerent velence =re, therefore, improved by dilutine the
golution., Turthermore, the separstion of iope, independent
ef the vslence, is better rfor lon-exaherzers with high

sxcharge gapaclty per unit volume.

On tiie ofther hsnd, Toampkins et al.6’7’8’9 have shown
that separatior is most efiicient wier the -mount of the
logs t¢ be separated in the resin phace is lew. Complex-
ing agents cre, therefore, conventiently used as elutr~

iants, =irce they reduce the fracticrns ¢f solules ir the

T I e e T e B ~- o [P o ~

axenbhgeal e Jora .« T Lty onre sluo

B e R S T LY PR . P PR S o e =
ciozred o0 elutrlsunte booouse Thaso cooovts oy Da uged

to zhift tac lon exchange ecullibrium ir sush = direction
‘et the separation ie favoured. Ir the separstion of
very sinilex ious, as rzre esrths, coanlering agents are
nelpful, besrute of differencies in dicsccliatiop constant

¢l the counlexez, The senarstion elfects of the eXol: nET

erd rhe comclevlrs sgept sunnledent as.h oiher
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re afifectipg Colump Eflicieroy:

i= Particle Sizes

ol

t ig coumon prastice to vse fine

cxeuange caxcaatography. oo

too high resi:tance against flow and au

rzmoved by gSareesning or decantation.

2= The HFlow kate:

The flow rst
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rate meape {het the iong are

thet the

lorg treilin~ e

a0 irnciessel overlsp the curves fur

teparated,
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rreat influenrce.

eerried at

Layion

the

cootery Lrownioh tho
¢¥ the solurion,

influerced by tThe

theretore, of

The opti~-

froa one resin to avother, depend-

7-12,
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g faester rste Aown

A s
— Lia s PR

3

ciirver

end taye

iones to be

Central Library - Ain Shams University



y -
. ad PRI Y ]
; deidile, s L Y s T8

- —_—— [ )

il teaneroture increages the diflurion rotes ang,
thorefors, the ruoubery of exchanges in o glven eoluun.
s L2
Taproved ge.orntlons were observed by Ketalle and 3oyd

wher worklpg at elevated temoersatures,

4o Colump Dimensiope:

The ione to be separested are lodged ir a band rear
the top of the column. The separation ogours chiefly when
the iors move down the coluap during the elution ctep.
Depending or the differercies in exchenge potertiale, &
lonzer or shorter resin bed is nececsary to effect sepa-

ration.

#itk certeln limits separation ig iaproved by
lrcreesins tihe length of the resin bed. “owever, there
1o s critical bed lenyth weyond which no laprovement in

searetion cer be peined.

Sonscation ol

A e | p—t . =

Rere durtnss

A puib.r oY sanly st eontn were sgparcte
race earths, by lon exchunge methods, nakipg use of the

differercies ir chel:te sfabilities6’6’12’13’17’18'19.

LIr theze

citrate,

was uesed ac

cerstions, cltric acid, buffered with amnoniunm

tae elusrt. Comple ing apents other
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corthse on cefion-sixonanse systoeas.,  The Livt dncludes toe

[

_— X0,21,22 L HC L PASDG

1yonoxy acidg = glycolic - y L82Tlg ot

—

’
. . . =35 - 20 A5 . T =
nymrox;lsooutyrlc’g 55, m@LLGE ’56, znd raxtﬁrlcﬁ‘; the

amin e - apd smlncepclyacetic zeids - mmino~acetio56,

citriloscetic’’, hydroxyethylimivodiscetic C129, O-

cyclohexzpolamline diaoetioaa, and ethylenediamine fetra-

cetiogo’21’4o,and s few micscellaneous iporpanic reagents -~

AL
amaonium thiccyanategp’4l’42, sodium triphcsphate45, and

buffered pyrophosphoric acild., Witk these eluants, as well
28

¢e wite citr:te, the best &nd most rzpld separations

have been accomplisned at elevalted temperastures,

Tn 1955, Hervik®’ showed thot ni-gradient elution
covld be uvsed To obtain more rapid elution of the more
readily separable but tenacious ceriuvm-~guoup elements.
The worl of Stewaxtgl and Nevvik25 led

i the separation

ol rarn-—zarthe

y OF Thely corptlea folixwoo bp eluticn with
convre2) amnoniun loetata, They oo lesol - gongen Zetipgr=
dresdient technicue rother than vhe pH=orodient techbiqgue
of Nervil to nyoumote the eluticn of cerium=-group rare

earthe,

. 2’ N \ -
mtewart”” chowed tast teupersture-gredient elution

=L

=N
i
[y

savdeniun > o-nydroxyloobutyrate was comnarsble to
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