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Separation of lanthanum (III) and barium (II) as their thenoyltrifluoroacetone

complexes with dibenzo-18-crown-6 by means of synergistic extraction
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A new method for the separation of lanthanum (III) and barium(II) as their thenoyltrifluo-
roacetone(TTA) complexes with dibenzo-18-crown-6(DB18C6) in o-dichlorobenzene has been
established by means of synergistic extraction and back-extraction combined with inductively
coupled plasma atomic emisson spectrometry(ICP-AES). When the mixtures of La(IIl) and
Ba(Il) were extracted for 5 min at pH 4.5, only lanthanum (III) was extracted quantitatively,
whereas barium(lI) remained in the aqueous phase. After the phases were separated,
barium (II) was extracted quantitatively for 5 min at pH 7.9 again. Then, the two phases were
each shaken with 0.1 M HCI in order to back-extract lanthanum (III) and barium(II) from the
organic phases; both metal ions were determined by ICP-AES. In the process, lanthanum (IHI)
and barium(II) TTA chelates in o-dichlorobenzene formed stable adducts with DB18C6
(La(TTA)s- nDB18C6 and Ba(TTA)" nDB18C6, n =0 — 2). The stability constants(f,) of the
adducts determined by means of curve-fitting method were log 81 = 3.7 and log f = 5.9 for lan-
thanum (III), and log i = 3.8 and log B; = 7.9 for barium(II). The extraction constant(log K)
of lanthanum (IIT) adduct was —3.7.

Keywords : lanthanum (IIT); barium (II); thenoyltrifluoroacetone; dibenzo-18-crown-6; synergis-

tic separation extraction.
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Fig. 1 Extraction curve of La(Ill) and Ba(Il) with
TTA with or without DB18C6 in o-dichlorobenzene

@ : La(Ill), 0.1 M TTA and 0.01 M DB18C6; O :
La(IIl), 0.1 M TTA; l: Ba(Il), 0.1 M TTA and 0.01 M
DB18C6; [ ]: Ba(Il) 0.1 M TTA; Shaking time: 5 min
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Fig. 2 Effect of pH on the extraction of La(III)
Aqueous phase: 1 ppm La(Ill); Orgnic phase: 0.1 M
TTA and 0.01 M DB18C6 in o-dichlorobenzene; Shak-
ing time: 5 min
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Fig. 3 Effect of TTA concentration on the extraction
of La(III)

Aqueous phase: 1 ppm La, pH 3.75 £ 0.02; Orgnic
phase: TTA and 0.01 M DB18C6 in o-dichloroben-
zene; Shaking time: 5 min
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Fig. 4 Effect of DB18C6 concentration on the extrac-
tion of La(III)

Aqueous phase: 1 ppm La, pH 3.80 * 0.02; Orgnic
phase; 0.1 M TTA and 0.03~0.0002 M DB18C6 in o-
dichlorobenzene ; Shaking time: 5 min
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Sample solution La(IlD), Ba(1l) (I1ppm)

Adjust to pH 4.5

Shake(5 min),

«— Buffer (0.01 M CH:COONH. )

« 0.1 M TTA, 001 M DBI8C6 in o-dichlorobenzene

Centrifugation(2000 rpm,5 min)

Orgnic phase(La)
— 0.1 M HCI
Shake(5 min),

Centrifugation(2000 rpm,5 min)

Aqueous phase(Ba)

Adjust to pH 7.9

«— 0.1 MTTA, 001 M DB18C6
in o-dichlorobenzene

Shake(5 min),
Centrifugation(2000 rpm,5 min)

Orgnic phase Aqueous phase Orgnic phase

Aqueous phase

TTA La(I), Determine |« 0.1 M HCI

DBI18Cé6 by ICP-AES

Shake(5 min),
Centrifugation(2000 rpm,5 min)

Orgnic phase

TTA

DB18C6

Aqueous phase

Ba(1l), Determine
by ICP-AES

Fig. 5 Analytical scheme for the separation of La(III) and Ba(II) by synergistic extraction

Table 1 Separation of La(III) and Ba(II) by two stage extrac-
tion

Metal added, ppm  Metal found, ppm  Recovery, %

First stage extraction at pH 4.5

La 1.0 1.00 £ 0.02 100 £ 2

Ba 1.0 0.0 0.0
Second stage extraction at pH 7.9

La 1.0 0.0 0.0

Ba 1.0 1.00 = 0.02 100 £ 2

Aqueous phase: 1 ppm La(III) and 1 ppm Ba(II); Orgnic
phase: 0.1 M TTA and 0.01 M DB18C6 in o-dichloroben-
zene; Shaking time: 5 min
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Table 2 Selective extraction separation of La(IlI) from Ba(II)

Metal added, ppm Recovery, %

La Ba La Ba
1.0 1 100 0.0
1.0 10 102 0.0
1.0 100 101 0.6
1.0 1000 102 0.1

Aqueous phase: 1 ppm La(IIl) at pH 4.5; Orgnic phase: 0.1
M TTA and 0.01 M DB18C6 in o-dichlorobenzene; Shaking
time: 5 min
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