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Abstract. From extraction experiments witPSr as a tracer, 6; aq = aqueous phase, nb = nitrobenzene phase) was evaluat-
the extraction constant corresponding to the equilibriumed as logK, (P, SrL2*) = 1.5. Further, the stability con-
Pk?*(aq) + Srl2*(nb) == PbL2*(nb) + SE*(aq) taking place  stant of the Pbt* complex in nitrobenzene saturated with

in the two - phase water — nitrobenzene system (L = 18-crownwater was calculated: 1q8,,(PbL2*) = 12.9.

The observation that macrocyclic polyethers form stable comin distilled water (about 1 mol di¥) of an equal volume,
plexes with alkali and alkaline earth metal cations has stimutollowed by two equilibrations with distilled water. The con-
lated a great deal of interest in these crown compounds farentration of HDCC in the nitrobenzene solution was deter-
their possible applications in various branches of chemistrynined by neutralization titration (NaOH, bromocresol green)
and biology [1, 2]. Extensive thermodynamic data [3, 4] sug-after a ten-fold dilution with ethanol or acetone. The equili-
gest that the stability of macrocyclic complexes depends olration of the nitrobenzene solution of HDCC with stoichio-
the relative cation and ligand cavity size, the number and sparetric Sr(OH), which was dissolved in the aqueous solution
cial arrangements of the ligand bonding sites, the substitief Sr(NG;), (0.2 mol dm3), yields the corresponding
tion on the macrocyclic ring and the solvent effects. Sr(DCC), solution in nitrobenzene.
The cyclic polyether 18-crown-6 has six oxygen atoms in  The extraction experiments were carried out in 10glass
the polyether ring, that are bond places of this ionophore [1fest-tubes fitted with polyethylene stoppers.
5]. 2 cn® of the aqueous solution of Pb(M)@of the concen-
The aim of the present communication was to determindration in the range from 2x10to 2x 1063 mol dm3 and
especially the stability constant of the complex speciedPbL microamounts of>Sr were added to 2 éwof the nitroben-
where L is 18-crown-6, in nitrobenzene saturated with waterzene solution of 18-crown-6 and Sr(DGGyhose initial con-
centrations varied from 1x3#0to 1x 103 mol dm=3 (in all
_ experiments, the initial concentration of 18-crown-6 in ni-
Experimental trobenzeneC™"™, was always equal to the initial concentra-
tion of Sr(DCC} in this medium Cge, ). The test-tubes
18-crown-6 was supplied by Merck, Darmstadt, Germanyfilled with the solutions were shaken for two hours at a tem-
Cesium dicarbollylcobaltate (CsDCC) was synthesized in theperature of 2% 2 °C using a laboratory shaker; under these
Institute of Inorganic ChemistrRez, Czech Republic. The conditions the equilibrium in the system under study has been
radionuclide8sSr (DuPont, Belgium) was of standard radio- established already after approximately 20 minutes of shak-
chemical purity. Nitrobenzene and all other chemicals (anaing. Then the phases were separated by centrifugation (5 min,
Iytical grade, Lachema, Brno, Czech Republic) were use@ 500 rpm). After centrifugation, 1 énsamples were taken
without further purification. from each phase and theHactivities were measured using a
In order to obtain the solution of HDCC in nitrobenzene, well-type Nal(TI) scintillation detector connected with a sin-
the solution of CsDCC in this medium (0.2 mol-dnwas  gle channel analyzer RFT Strahlungsmessgerat 20 026 (RFT,
twice equilibrated with equal volumes of 15% (wivpropa-  Dresden, Germany).
nol in diluted HSO, of the concentration of about 1 mol  The equilibrium distribution ratio of strontiurlg, was
dm-3. H,SO, andn-propanol were removed from the organic determined as a ratio of the measured radioactivities of the
phase by a ten-fold equilibration with the solution &8, nitrobenzene and aqueous samples.
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Results and Discussion PB?*(aq) + Srl2*(nb) == PbL2*(nb) + SB*(aq); K (P,
SrL2+
With regard to the results of previous papers [6, 7], the two- ) (11)
phase water—Pb(N{) —nitrobenzene-Sr(DCgEextraction
system can be described by the following equilibrium to which the equilibrium constant
P?*(aq) + SE*(nb) == PI*(nb) + SE*(aq); Ko (PP**,SZ*) [Pblf*] [ SF*]
nb aq

1 + 2+ \—
1) Ko (PB*,Sri* )= TCEN (12)
aq nl
with the corresponding exchange extraction constant

Ke(P?*,S2%); ag and nb denote the presence of the particles )
in the aqueous and nitrobenzene phases, respectively. ~ corresponds; aq and nb refer to the aqueous and nitrobenzene

The changes of the standard Gibbs energies correspondiﬁgase& respectively. It is necessary to emphasize that the 18-
to the transfer of P and S#*from the agueous into the ni- cfown-6 ligand forms — with Pband S#*— the very stable

trobenzene phase, expressed by equilibria complexes Pb¥ and Sri2+ in the nitrobenzene phase [10].
’ Following the conditions of electroneutrality of the organ-
PI?*+(aq) = PI?*(nb) ) ic and aqueous phases
Sr2*(aq) Siz+(nb), 3) . . -
[Srl‘2 ]nb +[ PbL2 ]nb = C:Sr'(th:C)Z (13)
are given by definitions [Sr2+]aq +[ P6+]aq - Cg]ﬂog)z (14)
DGyEL "= 1 = o @)

the mass balances of lead and strontium at equal volumes of
the nitrobenzene and aqueous phases

AG g = g~ I ©)
+ 2+ — N,
[P ], +[POE'], =l (15)
Here 10-s are the standard chemical potentials ¢f Rind 2+ 2+]  _ ~innb
Sk+ in the two phases concerned. [Sr ]aq +[SrL ]nb = Cei(oco, (16)

The individual extraction constanlsé,b% and K;r% for
P2+ and S#+, respectively, in the water—nitrobenzene sys-

. and the measured equilibrium distribution ratio of strontium
tem are defined by [6]

2+
AG®™%: ™= —RTIn K . [sn]
tr, P Iﬂ’b (6) DSr = |:Sr2—+:|”b ( 17)
MGy ™=-RTIn K. ™ aa
Combination of the relation then combination of previous relationships (12) - (17) gives
the final expression for the extraction constegy(P?*,
2+)-
- RTIn &X(F’b2+ ,SI2+) = ust';z‘? + usor';q - usgz‘? - usor'zq (8) SrL2%):
Cin,nb
. A . . . + 2+ 'Sr(DCO),
corresponding to equilibrium (1) with equations (4) — (7) yields Kex(sz ,SrL )= D (1 ) Py s (18)
s \Lt Dsr CPb( NOS)z ~ “si(Dca),
logK,,(PE** ,SP*) = log K.z — logK_ .. 9)
Knowing logK,.. = —10.6 [8] andiogKy,. =-107, which In this study, from the extraction experiments gadttiv-

was inferred from previous results [6, 9], the exchange eXity measurements (see Experimental section) by using equa-
traction constark,(Pb*, Sk*) was simply calculated from  tion (18), the following value of the constant Ieg, (P,
equation (9): SrlL2+) was determined:

+ N

109 Kei(PEF*, SF) = 0.1 (10) log K, (P?*, Srl2+) = 1.5 (19)

With respect to previous papers [7, 10], the two-phase wa- )
ter—Pb(NQ),—nitrobenzene—L-Sr(DCEJL = 18-crown-6) Further, for the extraction constagg(Pk?*, SrL2+) we can
extraction system (see Experimental section), chosen for déarmulate — on the basis of equilibrium (11) — the following
termination of stability of the complex Pblin water-satu- thermodynamic relation
rated nitrobenzene, can be characterized by the main chemi-
cal equilibrium ~RTIn K, (P SE") = gt + 108 — o — e (20)
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Similarly, for the stability constants of the Pbland Srl2+

of the medium as one proceeds from the aqueous phase to the

complexes in water saturated nitrobenzene, denotggl oy nitrobenzene one.

(PbL2%) andf3,, (SrL2Y), it can be written
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