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ABSTRAC

The cseparation potential of TEP impregnated silica gel-G for
48 metal ions has been explored in a number of solvemtsystems,
lhe effect of the degree of impregnation of TBF has been studied
and some impertant binary and ternary sevarations were achieved,

INTRODUCTION

In 195g, Winchester(1) first combined the favourable features
of hi¢h molecular weight extractents with a2 chromatosravhic techricue
and reported the use of di(27ethyl hexyl) phosproric acid loaded on
AlZO3 for separating a number of rare earths, Dilute HC1l was used
as ¢ mobile phase. Since then reversed-rhase chromztogrsphy has
become very popular and hundreds of papers have bteen publiched
using nigh moleculsr weignt amines, substituted cuaternary ammonium
salts, heterocyclic amines(2) and tetra substituted pyrazole(Z) as
stetionary thases, In this parer, we described the study o’ thre
effect of tri n~ butyl phosphate cuncentr-tion on plates lozded
with silica gel-G. EC1l and Hi‘.O3 have teern ured zs eluants,

We have tried tc improve the sevcretione ty using some

complexine acids such as tartaric acid, citric acid and oxszlic acid,
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HMATERIALS AND MELTICDS

Apparatus
1LC apparatus (Tosrniwzl, India) wes used to prepare thin

layers on glass plotes (20x2 em)es The platec were develcped in

glass jars (20x6 cm),

Eeagents
ilice gel=G, tri n-butyl phosphate and benzene were all of
anzlyticel grezde from E.D.H. England. Other chemicals were of

AralaR grede.

Lest solutions and Deteclors
Teet solutions, 0,Til of chlorides, nitrates or sulphates of

cations were prepered in a little amount of the correcsponding acids,
Converntional srot test resgents were used for detection rerpeses(i),

Freperestion of TBE impregnated thin lavers
The slurry wss nrepared by mixing silice pel-G with conductivity

water in the retio of 1:3 with constant shgking for alout 5 min.
lhis slurry was immedistely coated on the clean glasz plates with
the relp of an aprlicetor and uniform thin leyers (~ Co15 mm thici)
were obtained. The plates were first dried at room tempersture and
then in an electric oven for 2 hrs. at 100 =+ 5°C, these plates were
stored in an oven at room tempersture., Silica gel-G layers were then
impregnated with tri n” butyl phosphete in Tenzene. lenzene was
evaporsted by heeting the vlates in an electric oven at 9C #+ 5%
for 1 hr. The plates were then stored in an oven at room temperzture
and used as such for chromatography.
Frocedure

The sample solution was loaded (1 or 2 Spots) on TEP impregnoted
silica gel-CG plates with tre help of rless czpillaries and the spots
were allowed to dry at room temrerature. The solvent ascent was
always 11 cm. The RL and Rp were meesured after detection,

Solvent rysiems
he followino solvents were used?

S1 1M HCY

S, 1N HNO3

S5 N stoh

34 0,18 Oxalic Acid
35 0. Yartaric acid
56 0,1M Citric sacic

RESULTS

e Rf values for cnly those cations which cive comract srots
3 T k
were taken for plotting the figures. lnqrestinply, most of the
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TABLE 1
Binary Separations Achieved Experimentally
Bolvent % TBP “Separations achieved Time
Impregnation lMetal ion LRT-R%
S, 20 le+(o 00-0.00) - Ga®*(0.50-0,60)  1h.30m.
3%(0.00-0,1C) - La 3 (0.55-0.85)
106*(0.10-0.25) - 1e**(0.70-0.95)
¥o%*(0.00-0.20) - Uog*(o.zo-o,62)
¢s%(0.10 =0.75) = k¥ (0.90-1.0C)
* (0.00-0.C0) - UC§+(O 20-0,40)
Wt (0.00~).0C) - Cr2+(0.,26=0.64)
b4 (0.00-0.06) - Ce?*(0.35-0.65)
s, 40 Wo* (0.00-0.00) - Se¢**(0.80-1.00)  1h.40m.
1109%(0.00-0.20) - 3¢*(C.80-1.00)
#*(c.e5-1.00) - U0Z*(C.00-0.10)
Fe?*(0.08-0.70) — VO2+(0Q,45-0,55)
5, 2c Zr“*(o.oo-o.oe) - z*(o 50-0,90) 1h,40m,
14%(0.00-0,28) = La-*(0.58-0.882)
It (0.,21-0,47) = e’+(0.58-0.88)
5 Zero 2e*(0.00-0.20) = In**(C,Loan. D) W
b+ (0.00-0.05) = Fro*(0.60-0.9C)
5, 20 % (0.00-0.%5) = Y% (0.65-0.95)  on.
- Z.
2*(0.00-0.0C) - e-*(0,20-1,00)
1144 (0.00-0.70) - 1réT(0.70-1.00)
n
e (0.00-0.1C) - vc2+(o.eo_1.oc)
5, 2¢ 10%*(c.00-0.10) = Feo* 2*(0.60-0.80) 1. 50x.
ZL+(c C0=0.05) = Zr't(0,22-0.76)
Er-t(0.15-0.50) - Ce’ *(C.62~0.£5)
S 20 aul*t(0.00-0.00) - Et%(Cc.00-1.00)  1n.50m.
S “*(c 00-0.75) - Sn2¥(0,5c-0,5C)
s, o0 (o 00=0.30) - Fe *(C,75-1.00)  1h.5Cr.,

V2+(c 00=0.15)
1£9*(0,00-C.10)

24(0,70-1.00)
Zn?*(0.72-1.00)
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TALLE 2
Ternary Separations Achieved FExperimentally
Solvent émggig- Separations Achieved Time
nation. Metal ion (Rp-R)

20 Bi2%(0.10-0.20) = Ir *(0.35-0.55) - Fa?*(0.85-1.00) 71h.30m.
20 Pb2*(0.00-0.0C) ~ Fe>*(0.40-0.60) - Pa2*(0,70-0,90) 1h.40m.

£a2*(0.94-1.00) 40m.

Zero  2r'**(0,00-0,00) ~ U02%(0,52-0,72)

20  Sn**(0.00-0.15) ~ Fe-*(0.30-0.60) - Ca2*(0.80-0.90) 1h.50m.
$n*(0.00-0.15) ~ Fe>*(0,50-0,70) = Pa2*(0.80-1,00)

20 E2*(0.00-0.00) ~ Ti%**(0.40-0.70) - ¥02*(0.80-1,00) 7h.50m.

separaticns were acrieved on 20% TBP inpregnated silice gel~G layers,
The important binary and ternary secparations are summarized in
Teble 1 and 2.

SISCUSSiCN

Figs, 1a and 1b show the effect of impregnatior on the Rf
values of the metel icne in 1EHCY arnd 110 HEO4. It is apparant
that as we increase the impregnation, the R ’value generally
decreases, -ovever, in the cace of Ag’, szi, Snz’ ar? Zr:+, the
ﬁf vialues are uniformly low in both the solvents at ¢ifferent
desrecs of impregnetion., lhirs shovws 2 definite interaction ol
silico pel=u with the cations in question,

Figs., 2 and > refer to the k, valuss of difierent metel iorr
in 1k GG, ano 0.1H citric acio. 2ver at the low concestration of
Colluy the'complexint rreperties of citric scid ere apperant and very
few metal ions show an ﬁf value of lest tren C.1.

kips, 42, L and ¢ exclzin the effect of pk1 of the acids used
es solvents, or. the Rf values cf metel ions. in 2lmost all cas=es,
the curve pesces through a meximv . sy & miv: y-, Llis j¢ beceuse
of tre two factcrs whici: are afiectir. the Rf valucs i.¢., the Py
and tie conrlex formation.
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FIGURE 1b. Flot of Rf Vs. percentage impregnation of TEF.
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FIGURE 4b.
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Flot of Rf Vs, Pky .

A plot of Rf Vs, etomic number in 11 hLOZ on 20% TrF impregnated
layers (Fie., 5) shows some interestinrs results. Almost all the
transitionel metals fall on a straighi line. This indicates that in
caze of trancitionsl metsle, the Ef is proportionzl to the atomic
nunter which mey be attributed to their similar cherical nature.

1able 1 summarizes the separations achieved. Thus the separations
of Cs+—h+, F53+_V02+, Y3+-La3+, Zr4+-1hb+ and Tib+-zrh* with the
help of simple eluants are interesting and show the advantage of
reversed phase chromatography. this is confirmed by the ternary
separations descrited in table 2.

lable 3 shows that most of tre cations which have low Rf values
prcipitate in the solvent system concernec. lhere arc, however, a
2* in solvent S, amd Tht‘+ in
solvent Sé. lhese ions precipitate in the solvent systems but show

few exceptions e.g., CEB*. La’* and Ed

a high Kf on 1EF impregnated silica gel-G layers. This is probebly
due to the fact that the ULF impregnatecd silica gel-G immobilizes
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JGURE 5. Plot of Rf Ve, atomic number of transitional
metal ions in 1h HKC; (20¢% impregnation of TLE),

the precivitating oxalate, tartarate and citrate ions and hence

increasesz the K, value of the metsl ions,

f
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