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anion exchange capaci ty and high cation one. Condi tions of separation of mixture
contained F -, Cl , NO~- , HPO4 —, , Âò-, Ì Î ; , SO4- , and Cd2+, Zn +, and Ñè +

are f ound. Detecti on limi ts and standard deviation are determined.
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I N T R O D U C T I O N strongly but anions weakly, and further the
metal cations must be eluted with excess
ligand, thus forming strong anionic metal
complexes.

Developping this idea, we propose à
method of simultaneous determination of
transition metals and anions ÷ thout any spe-
cial sample preparation. À sorbent, being
applied to separate anions, with à certain
cation exchange capacity, considerably higher
than it' s anion exchange capacity is used. À

sample injected into the chromatograph ø -
duces the onset of anion separation, while
the transition metal conditions are retained
by the first layers of the separating sorbent.
When separation of all anions is over, some
excess of ligand is injected into the chro-
matograph. The ligand produces strong neg-
atively-charged complexes with metals of the

Determination of anion mixtures and tran-
sition metal anion complexes was proved in
refs. 1 — 3 on the basis of à two-column þ ï
chromatography method. However, à prelim-
ø àãó sample preparation technique, ac-
cepted in these works and based on ligand
addition, distorts the results of other þ ï
analyses. Besides, this technique supposes
special conditions for complete separation of

~ metal àø î ï complexes and accessory anions,
that requires high selectivity and separation

, efficiency, thus restricting the applicability of
the technique.

In order to overcome these drawbacks it is
necessary to separate the þ ï mixture with
regard to the charge sign, creating such con-
ditions, ø which metal cations are retained
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Fig. 1. Structure of central-localized sorbent KA nK.

The disodium EDTA salt was applied as à
complexing agent. It represents the most uni-
versal and available reagent, giving the desir-
able characteristics. Glycine solution was
found to be à good protector . As an amino
acid, it forms weak cation complexes with
diff erent metals, when it is sorbed as à base
in the suppressor ñî 1ø ï ï .

Òî avoid precipitation, à carbonate eluent
with mixed sodium and ammonium ions was
chosen.

E X P E R I M E N T A L

sample. The formed complexes can y transi-
tion metals again into the liquid phase. Since
this takes place in the first layers of the
sorbent, the ion exchange separation of àï -
1î ï metal complexes is realized followed to
conductometric detection.

It is advisable to examine in ñ1å1à11 the
complexing characteristics of the reagents. À
strong complexing agent with pX greater
than 10, producing à ligand with à charge of
— 3 or greater is needed. The complexing

agent cation is chosen so that it would easily
substitute. The determined metals ø the
cation exchange group. On the other hand it
is underirable to obtain à ligand peak ø à
chromatogram, therefore it is necessary that
either the acid corresponding to the ligand
should have à low conductance (pX ,' " > 7) or

the complexing agent be strongly retained
with à weakly widened (hence, impercepti-
ble) peak.

For successful application of the devel-
oped method it is necessary to prevent pre-
cipitation and the sample must be introduced
at the moment when metal ions will contact
with the cation-exchanger. In order to pre-
serve the solution, à protector, à substance,
that forms low (pX ' < 7) complexes with the

metals ø the sample and is not registered by
à conductometer must be added. The sor-
bent ø à separation ñî lø ï ï should have the
regular capacity of around 1 — 50 ö åö/ cm'

for anions and cation exchange capacity of
two orders greater. One may use also à com-
bined column filled by an anion-exchanger
which is mixed up with à high capacity
cation-exchanger in the front layers.

À sorbent, KAnK-A St prepared for that
purpose ø the GEOCHI USSR Academy
Sci., was used as à separating load. This
material is à central localized sorbent with à
strong basic anion exchange nucleus and à
cation exchange cover (Fig. 1). The KA nK-
ASt nucleus diameter and the cover thick-
ness are approximately identical. The KAnK-
A St sorbent has been described ø ref. 4.

Experiments were carried out on the þ ï
chromatograph ZVET-3006, which included
the following serially connected elements: à
high pressure pump, à preliminary ñî 1øï ï 6
(Û .) X 100 mm with à cation-exchanger in à
form of eluent cations; an injector with 30 p,l
÷î 1ø ï å loop; à separating column (size 4 X
100 mm) loaded with KAnK-ASt (15 pëï
granulation), anion and cation exchange ca-
pacities were 10 and 500 ,èåö/ cm' , respec-

tively; à suppressor column (6 X 200 mm)
with à cation-åõñÜàï äåã ø é å Í 4î ï ï (100
p,m granulation) and à capacity of - 2.5
meq/ cm ; and à running conductivity cell .

The eluent passed through the system with
à fl ow rate of 2 cm~/ min. I t was prepared by

mixing aqueous solutions 3.5 mM Na,ÑÎ ,
and 1.5 mM NH 4HCO>.

Auxiliary solutions were: EDTA solution,
5 mM diasodium salt (prepared from Tri-
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and Ñ~, diff er from the their initial values
Ñ~| and C~~. According to the laws of active
masses, matter and charge conservation, one
may write
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Fig. 3. Separation of model mixture containing 10
components. Conditions: ZVET-3006; separator: 4
(Û .) X 100 mm, ÊÀëÊ-ASt; suppressor: 6X200 mm,
KU-2Õ8, Í 4î ï ï ; eluent: 3.5 mM NazCO~/ 1.5 mM
NH 4HCO>, fl ow rate 2 cm~/ min; EDTA solution; 5

mM Ì à ÅÍ Î ÒÀ; sample size 30 p l.
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Ñã= Ñî + Ñîã (9)

Substituting in values for C~, = 1.5 and C»
= 3.5 ò Ì in eqn. (9), we find the real
concentrations: Ñ, = 2.7 and Ñ, = 2.3. Equa-

tion (2) at à~= 10 leads to q = 0.56. Combi-
nation of eqns. (1) and (3) yields the constant
of the sample àø î ï (including the metal
complex) to the bicarbonate þ ï transition:

ê,, =0,56[(~,— ~,) ó~,]" (10)

The experiments have shown: t, = 1.14 min,
ñî / W, = 1.59 min ' , the charge of the com-
plexes is — 2, that allows the determination
of the þ ï exchange constants (Table 2).

In order to illustrate the operation method,
an experiment with the mixture (5) (see Ex-
perimental) has been proved. The separation
chromatogram obtained is presented ø Fig.
3.
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