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Sudies on Lead lon Sdective Solid Contact Electrodes based
on 4-tert-butylbenzo-15-crown-5

Ko0o-Chun Chung' and Min-A Lee
Department of Chemistry, Konkuk University, Seoul 143-701, Korea

The lead (1) ion selective solid contact electrode (SCE) was prepared using pyrrole or aniline as conducting
polymer layer. 4-tert-Butylbenzo-15-crown-5 was used as an ionophore in PV C cocktail solutions. Solid con-
tact electrode based on the conducting polymer of polypyrrole doped with LiCl exhibited linear Nernstian-
response in the range of 1.0x10°~1.0x10" M with a slope of 29.31+0.20 per decade (R=0.999) and response
time within 20s over the entire concentration range. The solid contact electrode based on the conducting poly-
mer of polyaniline doped with HCIO, exhibited linear Nernstian-response in the range of 1.0x10°~1.0x10"'M
with a dope of 29.08+0.20 per decade (R=0.999) and response time within 20s over the entire concentration
range. The working pH range of the Pb?* selective SCE was pH 3.5~8.0 and it showed good sdlectivity for
Pb(I1) ions over other metal cations such as Mg?*, Mn?¥, Co®, Zn?*, Ni?*, Ca2*, Cd?*, Cu?*, Ag', Na* and K*.
The lead (I1) ion selective solid contact electrode (SCE) based on 4-tert-butylbenzo-15-crown-5 was suc-
cessfully used as an indicator electrode in potentiometric titration of lead ions with K,CrO,. This electrode
showed shorter response time and better stability results than the coated wire electrode.
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Fig. 1. pH dependence of Ph?* ion selective solid contact electrode based on 4-tert-butylbenzo-crown-5 [(A); conducting
polymer: pyrrole-LiCl,plasticizer: DOP, lipophilic additive : KTpCIPB] [(B): conducting polymer: aniline-HCIO,,

plasticizer: o-NPOE, lipophilic additive : KTpCIPB].
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Table 1. Response characteristics of poly(pyrrole) solid
contact electrode based on 4-tert-butylbenzo-15-
crown-5 with different electrolyte.

.. Dopin, slope
No. plastici-zer Anlzong @V dé)ca de) D. L. R
1 K,Fe(CN); 25.85+0.2 10°~102 0.999
2 KCl 32.18+02 10°~10" 0.999
3 LiCl 20.0+0.2 10°~10"7 0.982
4 0-NPOE NaCl 19.51+0.2 10°~10"1 0.995
5 KClO, 2349+02 10°~107 0.996
6 LiClO, 202+02 105~101 0.997
7 NaClO,  25.87+02 10°~10" 0.996
8 K,Fe(CN)s 27.59+02 10°~10" 0.996
9 KCl 30.1+0.2 10%~107 0.990
10 LiCl 28.98+0.2 10°~10" 0.994
11 TEHP NaCl 30.07+0.2 10%~10"7 0.988
12 KCIO, 2764402 10°~107 0.995
13 LiCl0, 2469402 10°5~107 0.997
14 NaClO,  30.19+02 10°~10" 0.994
15 K,[Fe(CN)s 26.12+0.2 10°~107 0.999
16 KCl 27.3+02 10°~10"1 0.999
17 LiCl 2931402 10°~107 0.999
18 DOP NaCl 26.094+02 10°~10" 0.999
19 KClO, 263+02 10°5~10" 0.994
20 LiCl0, 2599+0.2 105~107 0.999
21 NaClO,  26.05+02 10°~10" 0.993
22 K,Fe(CN)s 26.63+0.2 10°~10" 0.999
23 KCl 27.75+0.2 10°%~107 0.999
24 LiCl 30.12+0.2 10°~107 0.999
25 DBP NaCl 28.72+0.2 10°~107 0.999
26 KCIO, 2792402 10%~107 0.999
27 LiCl0, 26.06+0.2 10°~107 0.999
28 NaClO,  28.05+02 10°~10" 0.999
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Fig. 4. Response characteristics of poly(pyrrole) solid
contact electrode based on 4-tert-butylbenzo-15-
crown-5 with different composition of cocktail
solution [conducting polymer: polypyrrole, electro-
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polypyrrole, electrolyte: LiCl, plasticizer: DOP,
lipophilic additive: KTpCIPB], [conducting poly-
mer: polyaniline, electrolyte: HCIO,, plasticizer:o-
NPOE, lipophilic additive: KTpCIPB].
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Fig. 6. The stability of a lead ion selective solid contact
eletrode based on 4-tert-butylbenzo-15-crown-
5 [conducting polymer: polypyrrole, electro-
lyte: LiCl, plasticizer: DOP, lipophilic additive:
KTpCIPB].
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electrode [conducting polymer: polypyrrole, elec-

trolyte: LiCl, plasticizer: DOP, lipophilic additive:
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Table 4. Comparing between characteristics of lead coat-
ed wire ion selective electrode and lead solid
contact electrode

Electrode .. Slope

type plasticizer (mV/decade) D. L. R
CWE 19.44 10°~10"  0.998
poy-Lict  ONPOE o900 105<101 0.982
CWE 25.29 10°~10"  0.998
ppy-LiCl TEHP 28.98 10°~10"  0.994
CWE DOP 27.95 10°~10"  0.986
ppy-LiCl 29.31 10°5~10"  0.999
CWE DEP 20.50 10°~10"  0.999
ppy-LiCl 30.12 10°~10"  0.999
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