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Lead (II) ion selective poly(aniline) solid contact electrode based on Phenylacetaldehyde thiosemicarbazone
ionophore as a sulfur containing sensing material is successfully developed. The electrode exhibits good linear
response of -30.1 mV / decade (at 20+0.2°C, *=0.998) within the concentration range of 1x107%~1x10%% M
Pb (II). The composition of this electrode was lonophore : PVC : 2-nitrophenyloctylether : potassiumtetrakis(4-
chlorophenyl)borate : Oleic acid = 5.0 : 20.0 : 25.0 : 4.0 : 5.0. When we consider the results of using different
composition electrodes based on only one potassiumtetrakis(4-chlorophenyl)borate or Oleic acid liphophlic
additive, poly(aniline) solid contact electrode based on Phenylacetaldehyde thiosemicarbazone ionophore with
potassiumtetrakis(4-chlorophenyl)borate and Oleic acid liphophlic additive had the best result in response char-
acteristics. The electrode shows good selectivity for lead (1) ion in comparison with alkali, alkaline earth, tran-
sition and heavy metal ions. This electrode is suitable for use with aqueous solutions of pH 5.0~8.0 and their
standard deviation in the measured emf differences was £2.84 mV at Tris buffered lead sample solution of
1.0x102%M and +2.82 mV at Tris buffered lead sample solution of 1.0x107 M. Their stabilization time was

less than 650 s. and response time was less than 12 s.
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. 1. The response characteristics of SCEs based on
PATSC ionophore in Tris buffered lead solution and
structure of PATSC ionophore.

Table 1. The composition of PVC cocktail solution and their response characteristics (mg/mV)

No. PAATSC PVC DBP DOP TEHP NPOE DOA DOS KIpCIPB OA RS. DR.
1 5.0 200 25.0 100 265 ~10°"M
2 5.0 20.0 25.0 100 205 ~10°%*M
3 5.0 20.0 25.0 100 194 —10%2M
4 5.0 20.0 25.0 100 270 ~10°8M
5 5.0 20.0 25.0 100 148 ~10**M
6 5.0 20.0 25.0 100 201  —~10%5M
7 5.0 20.0 250 4.0 273  ~10%0M
8 5.0 20.0 25.0 4.0 286 ~10°1M
9 5.0 20.0 25.0 4.0 224 ~10%9M
10 5.0 20.0 25.0 4.0 298 ~10%M
11 5.0 20.0 25.0 4.0 257 ~10%0M
12 5.0 20.0 25.0 4.0 226 ~10°°M
13 5.0 20.0 250 4.0 50 302 ~10%'M
14 5.0 20.0 25.0 4.0 50 290 ~10%'M
15 5.0 20.0 25.0 4.0 50 304 ~10%°M
16 5.0 20.0 25.0 4.0 50 301 ~10%'M
17 5.0 20.0 25.0 4.0 50 300 ~10%3M
18 5.0 20.0 25.0 4.0 50 292 ~10%'M




102 1] - oy - AT - olFTE - FE]
004 — 1
Pb
05-
1.0 _ Cu2+ \
15 — ] . .
H Fe* — = -
ég ] —o E H 8.0 /
3 25 T pH5.0 pH 8. y
e 50mv = ‘ \ /
304 — Na" K’ NH," Hg* _ \ —
Baz+ —_—
35 _ Caz+ COZ*
2+
401 : : — Mg : : 2 4 6 8 10 12 14
Interference Cation pH

Fig. 2. Selectivity coefficient of SCEs based on PATSC
ionophore in various cation solution.
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Fig. 3. pH stabilization range of SCEs based on PATSC
ionophore in Tris buffered pH solution.
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Table 2. Selectivity coefficient of other composition SCEs with larger response slope than No. 16 SCEs

No. Zn Na K Ca Ba Mg Co NH, Hg Cd Fe Cu
13 1.4 2.6 2.6 3.2 3.0 3.9 24 25 2.8 1.8 1.7 0.7
15 1.4 2.7 2.7 3.4 2.9 3.4 2.6 25 2.7 2.0 1.7 0.5
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Fig. 6. Potentiometric titration curve Pb(NOs), solution
with Na,CrO, solution using SCEs based on PATSC
as an indicator electrode.
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