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The Study on Solid Contact Potassium lon Selective Electrode
with Dibenzo-15-crown-5-ether lonophore

Won-Sik Han, Kyu-Jin Jung, and Tae-Kee Hong
Dept. of Chemistry, Hanseo Universty Seosan, 356-820, Korea

The construction of an ion selective electrode for potassium, employing Dibenzo-15-crown-5-ether as ion-
ophore in PVC membrane and a poly(aniline) solid contact between the PVC membrane and the Pt substrate,
is described. The resulting of this ion-selective electrode shows high reproducibility with negligible drift of the
standard potential with a slope of 55.2 mV/decade. The lowest detection limit in the potassium ion solution
is 10-5.37 M with linearity over almost five decades. These electrodes showed a significant improvement for
response slope and detection limit compared to SCEs with valinomycin and 2,3-naphtho-15-crown-ether ion-
ophore. And when these electrodes were applied to the artificial human serum, we could get the same satisfying
results. Although detection limit for artificial serum were diminished, their detection limit for artificial serum
were 10472M (1.91x102 mM), these electrodes were successfully applied to the direct determination of potas-
sium ion in human serum.
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Table 1. The response characteristics of SCEs based on Dibenzo-15-5 ionophore with various plasticizer. (wt%)

PVC KTpCIPB Dibenzo 15-5 DOA DOS TEHP NPOE DOP Detection Limit Response slope
30 2 5 63 0 0 0 0 10597 M 55.2 mV/decade
30 2 5 0 63 0 0 0 1044 M 51.6 mV/decade
30 2 5 0 0 63 0 0 10490 M 40.7 mV/decade
30 2 5 0 0 0 63 0 10446 M 47.2 mV/decade
30 2 5 0 0 0 0 63 1047 M 50.5 mV/decade
31 2 5 62 0 0 0 0 10°%0 M 53.8 mV/decade
30 3 5 62 0 0 0 0 1018 M 50.0 mV/decade
30 2 6 62 0 0 0 0 1057 M 55.0 mV/decade
29 2 5 64 0 0 0 0 10936 M 51.1 mV/decade
30 1 5 64 0 0 0 0 10530 M 52.9 mV/decade
30 2 4 64 0 0 0 0 10°11 M 54.3 mV/decade
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Fig. 1. The reproducibilities of poly(aniline) SCEs hased
Dibenzo-15-5 ionophore in 1x102 M and 5x10™
M Tris buffered KNO; solution.
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Fig. 2. The stahilization time of K* ion selective SCEs in
Tris buffered 1072 M KNO, solution.

i e —
£

E .

3

e

o
i 20
Time / [sec]

Fig. 3. The response time of K* ion selective

poly(aniline) SCEs when 5 ml of 5x1071 M KNO3
solution injection into 10% M KNOj - 7.02 pH
buffered sample solution.

Lo Yol 71838t 71279 e AxE Holx g
Ak, 7+2 A7 107476 M(1.91x107° mMy7HA] 2
o2 gt SRt o] AERw FHE3] IH Ul

il - EE
1 — K
2 —_— PbZA-
—= " Na'
g
T 3l — Ni
Ca2+Y COZ*, Mgz", Cdz*, Cuz’, an+Y an«

4 :
Fig. 4. Detection limit of SCEs based on Dibenzo-15-5

ionophore with poly(aniline) in various cation
buffer solution
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