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HEERESR (FEX) Potential scanningelectrolytic extractionby the electrolysis flow
cell with both an aqueous thin layer and an organic thin layer
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WFER oS (Fn) - KHE & ARSI 2B IC LB 7 v — v L 2 B34 5 2 & T, BALH
LD ERMRERMEAER L, FEMELEZ, S, R E oS5 L
T, BRI DBEEE 7 —u XA ) XD EREITo T, DB E VIV, RENATR NI
NAHRNZ, AN LB Z EAICEILSE D &, BEROA 4V TORBERAIRETHD Z &%
IRIBTDRERNESNTZ, T ik, B EZETHIE L Z LT K28 LOEMRSy BEm
FRETHDZEEREL TS,

BFFER R O (J€3) : Quantitative ion extraction at the liquid-liquid interface with
electrolysis was realized by using a novel electrolysis flow cell with a thin aqueous phase
and a thin organic phase. In a dual system composed of two flow cells, separation by
electrolytic extraction in the first cell and coulometric detection in the second cell were
achieved. When applied potential in the first cell for separation was scanned from negative
potential to positive and back to negative potential, separation of multiple ions in the
sample solution was observed as the current peak separation in the second cell for
detection. This result suggests a novel separation method.
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Fig. 1 Flow electrolysis system for the ion
transfer with scanning the potential applied at
the liquid-liquid interface
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Fig. 2  Construction of thin-layer flow cell: (1)
polyacrylic block, (2) Ag/AgCl film, (3) internal flow
path (2 mm x 22 mm), (4) PTFE spacer (50 um
thickness), (5) PTFE porous membrane
containing NPOE (30 pm thickness), (6)
conducting polymer, (7) Pt plate, and (8) PDMS.
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Fig. 3. Cyclic voltammogram for the TEA" transfer at the
static W | NPOE interface in the thin-layer flow cell.
Creas=0, 10, 20, 50, 100 uM. Sample volume: 1 pl. Scan
rate: 5 mV s'. Supporting electrolyte: 107 M
BTPPATFPB in NPOE and 10 M NaCl in W
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Fig. 4 Current response obtained by injecting 1 Hl of
TEA" solution into the thin layer flow cell. Crpas =
100 uM. Applied potential: 0.35 V. Flow rate: 2 pl min
"', The aqueous mobile phase contained 0.01 M NaCl.
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Fig.5. Flow rate dependence of the electrolysis
efficiency ¢ for the coulometric determination of TEA®
in the thin-layer flow cell. Crgar = 100 pM. Applied
potential: 0.35 V. Errors were shown as 95% confidence

interval (n=3).
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Fig.6. Cyclic voltammogram for the transfer of TEA"
and TPA" at the static W | NPOE interface in the
thin-layer flow cell. Crga+ and Crpar are 50 UM.
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Sample volume: 1 pl. Scan rate: 5 mV s™. Supporting
electrolyte: 10° M BTPPATFPB in NPOE and 10> M
NaCl in W
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Fig.7. Dual cell system for separation and detection of an
ion at the W|NPOE interface.
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Fig. 8. Current peaks measured in the detection cell. (a)
Constant potential of -0.1 V and (b) the scanning
potential from -0.1 V to 0.4 V and from 0.4 V to -0.1 V
were applied in the separation cell. Detection potential:
0.4 V, concentration of TEA" and TPA™: 50 UM.
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9. Effect of the potential scanning rate in the

separation cell on the current peak separation in the

detection cell. (a) 0.8 mV s™,

(b) 0.4 mV s and (c) 0.2

mV s™'. The scanning potential was from -0.1 V to 0.4 V

and
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from 0.4 V to -0.1 V. Detection potential: 0.4 V,
centration of TEA" and TPA™: 50 uM.
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