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Study on Lithium lon Selective Solid Contact Electrodes
Based on 12-crown-4-ether lonophore

Seh-Youn Park, Sun-Im Jung, Hyun-Mi Cho, Young-soon Kwoh
Dept. of Chemistry, Catholic University, Yokkok 2-dong, Puchon, Kyonggido 420-743, Korea

Lithium ion selective poly(aniline) solid contact electrodes (SCEs) based on 12-crown-4-ether ionophore
were prepared. This PVC membrane layer contained polyvinylchloride matrix, 12-4 ionophore, and Plasticizer
such as tris[ethylhexyl]phosphate, 2-nitrophenyloctylether, Bis(2-ehtylhexyl)adipate, and Bis(2-ethylhexyl)
sebacate, respectively. The resulting of this poly(aniline) solid contact Lithium ion-selective electrode based on
TEHP plasticizer in PVC layer showed high reproducibility with negligible drift of the standard potential with
a slope of 51.3 mV/decade. The lowest detection limit for the Lithium ion sensor W&4 mol dm® with
linearity over almost four decades. When these electrodes were directly applied to the artificial human serum,
we could get the same satisfying results. The component of artificial human serum do not influence the surface
of these electrodes, thus these electrodes were maintained without showing any change in potentials after use
in artificial human serum.
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Fig. 1. Litium ion selective ionophore.
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Table 1. The response characteristics of poly(aniline) SCEs with 12-crown-4-ether ionophore based on various plasticizer
in LINO; & pH 7.00 Tris solution.

1 2 3 4 5 6 7 8

9 10 1 12 13 14 15 16

12-4 0.012 0.018 0.012 0.012 0.012 0.018 0.012 0.012
DOA 0 0 0 0 0 0 0 0
DOS 0 0 0 0 0 0 0 0
NPOE  0.200 0.200 0.200 0.200 0 0 0 0
TEHP 0 0 0 0 0.200 0.200 0.200 0.200
PVC 0.078 0.072 0.076 0.068 0.078 0.072 0.076 0.068
KTpCIPB 0.010 0.010 0.012 0.020 0.010 0.010 0.012 0.020
THF 3m 3ml 3ml 3ml 3ml 3ml 3ml 3 ml

0.012 0.018 0.012 0.012 0.012 0.018 0.012 0.012
0.200 0.200 0.200 0.200 0 0 0 0
0 0 0 0 0.200 0.200 0.200 0.200
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0.078 0.072 0.076 0.068 0.078 0.072 0.076 0.068
0.010 0.010 0.012 0.020 0.010 0.010 0.012 0.020
3m 3ml 3ml 3ml 3ml 3 m 3 ml 3 ml

Slope
(mV/decade)

Limit Range -2.81 -3.02 -3.70 -3.49 -4.08 -4.40 -5.02 -4.44

45.0 50.1 580 50.7 59.1 43,9 513 584

44.1 538 563 482 552 553 59.1 52.6

-4.00 -4.00 —-4.00 —4.00 -4.00 -3.83 -3.72 -4.02

Table 2. The response characteristics of poly(aniline) SCEs with benzo-12-crown-4-ether ionophore based on various

plasticizer in LiNO, & pH 7.00 Tis solution.

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
benzo 12-4 0.012 0.018 0.012 0.012 0.012 0.018 0.012 0.012 0.012 0.018 0.012 0.012 0.012 0.018 0.012 0.012
DOA 0 0 0 0 0 0 0 0 0.200 0.200 0.200 0.200 0 0 0 0

DOS 0 0 0 0 0 0 0 0
NPOE  0.200 0.200 0.200 0.200 0 0 0 0
TEHP 0 0 0 0 0.200 0.200 0.200 0.200
PVC 0.078 0.072 0.076 0.068 0.078 0.072 0.076 0.068
KTpCIPB 0.010 0.010 0.012 0.020 0.010 0.010 0.012 0.020
THF 3m 3ml 3ml 3ml 3ml 3ml 3ml 3 ml

0 0 0 0 0.200 0.200 0.200 0.200

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0.078 0.072 0.076 0.068 0.078 0.072 0.076 0.068
0.010 0.010 0.012 0.020 0.010 0.010 0.012 0.020
3m 3ml 3ml 3ml 3ml 3 m 3 ml 3 ml

Slope
(mV/decade)

Limit Range -3.90 -3.75 -3.67 -3.22 -4.10 -4.10 -4.10

34.7 408 33.1 392 59.1 592 542 592

-3.82

43.7 582 548 59.2 478 474 53.8 575

-4.41 -4.40 -4.13 —4.00 -3.55 -4.05 -3.40 -3.31
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Fig. 2. The response chracteristics of Li* ion selective
SCEs in LiNO, sample solution with different
electro-conductive polymer, -A -: poly(pyrrole),
-@-: poly(aniline).
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Fig. 3. The stabilization time of Li* ion selective SCEs in
102 M LiNO; solution.
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Table 3. The limit response range of Li* ion selective poly(aniline) SCEs in other varoius cation intetference and pH 7.00

Tris solution.

Nitrate ion solution K* Na®

NH,"

Ca®* Ba®* Lit

M2

Detection Limit -2.08 -2.30

-2.68

-2.73 -2.15 -2.54 -5.02
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Fig. 4. Stabilization range of Li* selective poly(aniline)
SCEs in pH buffered 10 M Tris solution.
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