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ABSTRACT. Transfer of lanthanide ions across the liquid/liquid interface facilitated by ionopore ETH4120
has been studied by using cyclic voltammetry (CV) and chronopotentiometry with cyclic linear current-scanning
(CPCLCS) under the condition where the concentration of ETH4120 in nitrobenzene was much smaller than the
concentration of lanthanide ions in aqueous solution. One cathodic current peak (transfer from aqueous 0
nitrobenzene phase) and two anodic current waves (transfer from nitrobenzene to aqueous phase) were observed.
The cathodic wave was due to the formation of 1:1 (metal:ligand) complex and two anodic waves showed
successive formation of 1:2 and 1:3 complexes in nitrobenzene sclution. But there was no cathodic wave
corresponding to two anodic waves. The ion transfer mechanism has also been discussed.

S 1o
L/IL Al el Abde]oll A3t A7 wo] 15
S5ol ] AA/AALLAT 78t T et /L Al el 4] #etEed4o] 259 4ol
5 £, o) AAUAHT A7 Q AAAE I AFE BB 23 Ao,
o4 £ o) FAYE FHY F e Y Freiser 5-& 1-phenyl-methyl-4-trifluoroacetyl-5-py-
HozA W A71setage] £918 Toigdth. & razolone®  l-phenyl-3-methyl-4-benzoyl-S-pyrazalone
AAgtAle] A akgd g5l Z4FE F0]LE9 TE ol He] FAZR A3 3 acending water

-161-



162 ®inE - KPR EHT - BREE - ik BRERL

electiode & 4ENALe 2 T) = 2 2 of|8H(dichloroethane)
€ f71ALE Fle Yere] UL Al 4ol & &=}
Zaefsye® 37atdm'" Kakiuchie La* o] &
o] octaethylene glycol monododecyl ether®] o| &%
A 2hgol) 2j3te] LIL Al|A AFHe] 75l &
of ofsleich.!! Kalkduchis La™ ©]-&9] octaethylene
glycol monododecyl ethere} 1: 1(Z%5 : 28HA))5} 1:
20) AHA AEE YA fFol cHAYHF
d 7199k~ el Al F 78] 52
a8} }. Crown ethers) o] 712 S =348
Y2 o) kel AEE W AES ¥4
7] W ol L/L A7) ghated el 33 81 A AR-8-3}
of g} B AN E 2+ crown ether L A4S
A2 Agsle] HESUL o] 252 L/L AW
AAelE &AslnAl ot dde] F501&E
B Fhold 5o JHMiRA R F2 AAS 97
Z3lodct

£ =FdMe VES oA S g4
2 AR29 ETH41202 %312 Apg-3ted LL A
Helfd] FEFA4 o] Fe Aol A5 A&
£ AL F ek

CEw
IC
-—o L
REwW CA341
®

1
REo l Ic2

CEw CA341

A

.

¢

=
=

=,
=

N

4 8

Al 9k Y EZ™A(Aldrich AG} 0.1 M HCIE
MolZ & al-g-319dc}, Temrabutylammonium chioride
(TBAC!) 52 Aldrich A| &, acetic acids} ds}=|&
-2 Hayashi pure Chemical A&, 22| 1. #38l3|q] 4-
octadecanoyloxymethyl-N,N,N',N'-tetracyclohexyl-1,2-
phenylenedioxydiacetamide(TH-&-v4 :
V: B =Zoli = ETH41202.2 F7)y= Fluka AlF
< AHg-3kadcth

7171 ¥ EXl. UL A A7]EE Qe e &
7% ARp] lsked PSS R HYAeHE B
4Y  Sle 4ATALE HANFHE AHgshol
oF grh, ANALZ olel@ T4 AT 4AE
o] glov}, & APl 345 425l PAR
273 1 $]7)(potentiostat)ell Fig, 13} 7k 7heish
A2E e FH3te] 4HFA A A3}
t}. Fig. 13} 7ro] 1C1, 1C2 % IC3 374 A4H527)
(Operational amplifie)Z4] AR S 2A3le 2
28 T 1C13 1029 sl¥wate 77t 4
o] g AHREN 7)1 RE)] 715853 42

Sodium-ionophore

@ Cell connector

Ext input | monitor
o

Model 273

Fig. 1. Apparatus for change from three clectrodes to four electrodes system potentiostat and connection with 273

potentiostat.
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Fig. 2. Cell for four electrodes system, 1. sintered glass; 2.
Agqueous phase; 3. organic phase; RE. and RE.: Reference
electrodes; CE,, and CE,: counter electrodes.
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Fig. 3. Cyclic voltammogram of La™ ion transfer from an
aqueous 0.01 M La(Ac) solution to a nitrobenzene salu-
tion of 0.01 M TBATPB facilitated by 1.03 mM ETH4120
in nitrobenzene. Scan rate: 1O(curve 1), 20(curve 2},
50(curve 3), 80(curve 4), 100{curve 5)mV s,
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Fig. 4. Plots of peak current against square root of scan

rate for the transfer of La*>* (0), Gd™ (A), Yb™ (5),

Eu™ (+) ions facilitated by ETH4120 forward scan.
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Fig. 5. Cyclic voltammogram of Gd™* jon transfer from
an aqueous 0,01 M Gd(Ac): solution to a nitrobenzene
solution of (.01 M TBATPB facilitated by 1.03 mM
ETH4120 in nitrobenzene at the first reverse scan {curve
1) and the second reverse scan (curve 2}, scan rate: 80
mv s’
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Fig. 6. Chronopotentiogram with cyclic linear cument-
scanning of La™ {curve 1), Eu* (curve 2), Gd™ (curve
3) and Yb™ (curve 4) ion transfer from aqueous 0.01 M
lanthanide solution to a nitrobenzene solution of 0.01 M
TBATPB facilitated by 1.03 mM ETH4120 in ni-
trobenzene, scan rate: 10 pA s™.
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Table 1. Data from Chronopotentiogram
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Cathodic Wave 1 Anodic Wave 1 Anodic Wave 2
450, 41, 1} b A Oyse 7 b A9y 4a by b
v HA mV v A mV v A mV
La 0.443 9.2 19.7 0.410 3.4 24.3 0.289 4,4 16.5
Eu 0.400 4.2 164 0.558 -1.6 26.3 0.212 4.2 17.4
Gd 0.418 76 18.3 0341 -1.8 227 0.221 -7.6 17.9
Yb 0.378 7.0 19.7 0.323 -1.5 20.9 0.227 54 17.4
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Fig. 7. Transfer processes of M™ across the interface
facilitated by an ionophore L.
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