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The Study on Solid Contact Potassium lon Selective Electrode with
2,3-naphtho-15-crown-5-ether lonophore

Won-Sik Han, Kyu-Jin Jung, Young-Hoon Lee, Mi-Kyoung Kim* and Tae-Kee Hong

Dept. of Chemistry, Hanseo Universty Seosan, 356-820, Korea
*Dept. of Indust. & Environ. Eng., Kyung-in Women's College InCheon, 407-740, Korea

The construction of an ion selective electrode for potassium, employing 2,3-naphtho-15-crown-5-ether as
ionophore in PYC membrane and a poly(aniline) solid contact between the PVC membrane and the Pt sub-
strate, is described. The resulting of this ion-selective electrode shows high reproducibility with negligible drift
of the standard potential with a slope of 53.6 mV/decade. The lowest detection limit in the potassium ion solu-
tion is 10-5.36 M with linearity over almost five decades. These electrodes showed a significant improvement
for response slope and detection limit compared to SCEs with valinomycin ionophore. And when these elec-
trodes were applied to the artificial human serum, we could get the same satisfying results. Although their
response slope and detection limit for artificial serum were diminished, their detection limit for artificial serum
were 10-5.09 M (8.13 X 10-3 mM). Therefore, these electrodes were successfully applied to the direct deter-
mination of potassium ion in human serum.
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Fig. 1. The schemes of 2,3-naphtho-15-crown-5-ether
ionophore.
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Fig. 2. Construction of solid contact electrodes based on
ionophore in PVC membrane with poly(aniline)
solid contact; @ Pt wire, @ thermo-contractive
insulation tube, 3 poly(aniline) layer, @ PVC
membrane layer.
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Fig. 3. The response characteristics of poly(aniline) SCEs
based Naphtho-15-5 ionophore in Tris buffered
KNO; solution.
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Fig. 4. The stabilization time of K* ion selective SCEs in
Tris buffered 102 M KNO, solution.
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Fig. 5. The response time of K" ion selective

poly(aniline) SCEs when 5 ml of 5x10T M KNO,
solution injection into 10 M KNO,-6.32 pH
buffered sample solution.
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Fig. 6. Response characteristics of SCEs based on
Naphtho-15-5 ionophore with poly(aniline) in
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Fig. 7. The response characteristics of poly(aniline) SCE
in Tris buffered KNO3 solution -M-, and artificial
serum -@-

o theldrE A3 FE(107 MplA v 72-8-8f
9 T glom vz Nat(3.19)0)3 Ph2H(-3.40)0)
oAk oFek Wl e-S Ve 2 USIthFig. 6).

1 oM = 78 71&7]7F B1F Tris-KNO; &
A o] ot 18 /1RL oF 9.6% Px BoA=
£ ol QAN 78 A7 1079 M(@8.13
x10™° mMy7HA] Uehbs Ao wol 2123 g3

Mgl K* ol& wrE AAT & S BoR o

=)z (Fig. 7).

3
ﬂllﬂ

]

b

o
ofd rd
5«

[e3
) _13,

[e)

=

2

|

kd olo

i
B

N
i\l
L

rhu

Naphtho-15-5& ©]8 3 potassium ion selective



2,3-naphtho-15-crown-5-ether ionophoreZ- ©1§-3+ Potassium ©]& A& -

poly(aniline) SCEsE A=slHtt. PVC 9 74 A
TS 2+ naphtho-15-5: DOP : PVC : KTpCIPB = 5.0
:163.0:28.0: 20019 W, 10°5°71219) 7Y W& o
HollA] -34S VR, o] A= 78 718 V=
-53.6 mV/decade®]AT}. Valinomycin ionophoreE ©]
231 A= A% potassium &9 WollA 515 mV/
decade?] 7Hg 71€719F 1072 M7A9] 728 H91E
VERZ IRk o] = AT A8 As} v wale]
& o, Naphtho-15-52] =] 48 7|&719 248 =
ellX B 3k A5 JeRi 2 dlen Wl o]
& '] AfME DA Na*(3.19 M) ol
Pp**(3.40 M) o]olgt oFsk vl 7hs vehil . ¢l
o, valinomycin®] A3Hhs 4 2 W& et
W3 9Jo}k. I Naphtho-15-5 A=2] ¢, <oz
ol 28 3AI7F 107°9(8.13x10™° mM) M7HX
58] dF oxe] w55 AHE

O A-=

°

_‘

I
o

=

—_

. R. B. Fisher, J. Chem. Edu., 1974, 51(6), 347.
2. W. Simon, “Ion-Selective Sensor”, Pure Appl. Chem.,
1971, 28, 811.

3. A. K. Covington, “lon-Selective Electrode
Methodoloy”, 1-2, CRC Press, Boca Raton,
Florida(1980).

4. J. Janata, Analyst, 1994, 119, 2275.

5. H. Freser; “lon-Selective Electrode in Analytical
Chemistry”, 1, York and
London(1980).

6. G. G. Guilbanlt, R. A. Durst and M. S. Frant, Pure
Appl. Chem., 1976, 48, 127.

7. D. Ammann, Ion-Selective Microelectrodes, Spinger-

Plenum Press, New

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

299

Verlag, Berlin Heidelberg New York Tokyo, p3 (1985).

. E. Pungor and E. Hollosrokosinyi, Acta Chim. Acad.

Seci. Hung, 1961, 27, 63.

. H.J.C. Tendeloo, J. Biol. Chem., 1936, 113, 333.
10.

R.B. Brown, R.J. Huber, D. Petelenz and ]. Janata, In
Proceedings of the 3rd International Conference on
Solid State Sensors and Actuators, Philiadelphia, PA,
June 1985: IEEE; Piscataway, NJ, p125(1985).

G. Blackbum and J. Janata, J. Electrochem. Soc., 1982,
129, 2580.

T. R. Harison, R. D. Adams, L. L. Bellete, W. S. Resnik,
G. W Torne, M. M. Windrobe, Principal of intrnal
medicine, 5th edn., McGrow-hill, NewYork, 1966.
L. Y. Heng, E. A. H. Hall, Anal. Chimica, Acta, 1996,
324, 47.

P C. Pandey, R. Parakash, Sensors & Actuators B,
1998, 46, 61.

S. Komaba, J. Arakawa, M. Seyama, T. Osaka, I. Satoh,
S. Nakamura, Télanta, 1998, 46, 1293(1998).

W. S. Huang, B. D. Humphrey and A. G. MacDiarmid,
J. Chem. Soc. Faraday Trans. 1, 1986, 82, 2385.
P Z. Hao and W. ]. Cai, Anal. Chim. Acta, 1999, 395,
285.

R. Yuan, Y. Q. Chai, G. L. Shen and R. Q. Yu, Talanta,
1993, 40(8), 1255.

E. Linder and V. V. Cosofret, R. P. Buck, Talanta, 1993,
40, 957.

P Schulthess, Y. Shijo, H. V. Pham, E. Pretsch, D.
Ammann and W. Simon, Anal. Chim. Acta, 1981, 131,
111.

R. C. Faria and L. O. S. Bulhoes, Anal. chim. Acta,
1998, 377, 21.

A. Cadogan, Z. Gao, A. Lewenstam and A. Ivaska,
Anal. chem., 1992, 64, 2496.

S. Y. Park, S. Y. Park, J. J. Oh, Y. S. Kwon, KSEA,
2003, 6(1), 49.



	2,3-naphtho-15-crown-5-ether ionophore를 이용한 Potas
	한원식·정규진·이영훈·김미경*·홍태기†
	한서대학교 화학과, *경인여자대학 산업환경공학부


	The Study on Solid Contact Potassium Ion Selective Electrode with 2,3-naphtho-15-crown-5-ether Io...
	Won-Sik Han, Kyu-Jin Jung, Young-Hoon Lee, Mi-Kyoung Kim* and Tae-Kee Hong†
	Dept. of Chemistry, Hanseo Universty Seosan, 356-820, Korea *Dept. of Indust. & Environ. Eng., Ky...
	The construction of an ion selective electrode for potassium, employing 2,3-naphtho-15-crown-5-et...
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	참고문헌





