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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

[DB18C6]o 7H v b 217572 (Fig. 4). #HAHMOME X
2k, % () ®TTA ¥ L — M2 DBISC6 272
SFRMUEEEZBR L TALZ &G 7z, F72,
Hh—TT74 v 74 IEYLDAMEROREREEBIZ
log =388, logh=79ThHo7. HL, [ 1 E[ Jog
WIAME EREROILEREOBRESRYT. 4, DE D
12, TTA HIHRIZ DBISC6 AT H L EE LEwnE &
D5 vy ) FREERT. EROEBRERIY,
oA O R R,

La’" + SHTTA., + 2DB18C6.,, —
La(TTA)s(DB18C6)s0r + 3H"

LT IENTESL, MBNTEHER, KT,

_ [La(TTA)s(DBI8C6)s]og[H ' 1*
[La’" ] [HTTA]®,[DB18C6]’ 0y

b, WAOMBEELLE, ROLIIKRTILHPTE
5.

log K = log D — 3log[HTTA] o
— 2log[DB18C6].; — 3pH

L7:%oC, Fig. 2~4 235 2 &2 & ) i EH,
log K =—3.7 36 Rz,



898 BUNSEKI

KAGAKU

Vol. 49 (2000)

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

1E 45, 2EEIZ79 & Lz 2 BeRgmt247) & T
Sy A LX) LD EERERERNICHMS
BT A ENTE.

RICAYT LD OBEEXZEZT, 1REOS ¥ ¥ v
(M1 OWMBP~DEE L A7z (Table 2). 5> % ¥ (IID
Lppm IZX LT, 1000 fEFED/N) 7 A (D) FHETFTHS
MTETWRIEIREN, L72A>TC, Fig. 5ITRL
R REEENT, YBak 2O BHEAEY D
WLa OEPUIHICHTE R EEZ ONS.

(2000 E£3H, BRLERE
18 HEBEXIITWREE



J—=bt I8, A FIANVMIINFUT R E IS I —FNILEB T () E5) YA (D OBEMES®E 899

X [y

1) HAR LA, “EBIL2EE BuHbks: 127, p. 381
(1956), (FLE).
2) HAALH¥AH: “EBRILFHEE Ratb® 127, p. 812

(1956), (FLE).

3) M. Billah, T. Honjo, K. Terada: Fresenius’ . Anal.
Chem., 347, 107 (1993).

4) T. Honjo, M. Horiuchi, and, T. Kiba: Bull. Chem.

Soc. Jpn., 47, 1176 (1974).



