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Cadmium lon Selective Poly(Pyrrole) Solid Contact
Electrodes based on Dibenzo-24-crown-8 ionophore
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Cadmium ion selective solid contact electrode have been fabricated from P.V.C. layer, poly(pyrrole) electro-
conductive polymer layer, and Pt substrate. The P.V.C. layer contained P.V.C. matrix, Dibenzo-24-crown-8 as
ionophore, KTpCIPB as liphophilic additive and tris[ethylhexyl]phosphate as Plasticizer. The limit response
range of this electrode was 3% M of Cadmium ion in sample solution with a Nernstian slope of 23.50 mV/

decade between pH 4.5 and pH 7.0. Their stabilization time was 3000 sec., their response time was 10 sec.,

and this electrodes continuously contacted Tris buffered Cadmium solutions for one month without any loss

of performance. Especially these electrodes were shown the best selectivity and reproducibility. And the prac-

tical utility of this electrode has been demonstrated by using it successfully as an indicator electrode in the
potentiometric titration of cadmium ion with EDTA solution.
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Fig. 1. Dibenzo-24-crown-8-ether.
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Table. 1. The response characteristics of poly(aniline) SCE based on various plasticizer in CAINO,), & pH 6.00 Tris

solution
slope Range
No Ionophore ~ DBBP DOS DOA TEHP  O-NPOE PVC (mV/decade) oD

1 1 0 0 0 0 10 10 18.30 10-3.40
2 1 0 0 0 10 0 10 23.60 10-4.70
3 1 0 0 10 0 0 10 9.90 10-3.50
4 1 0 10 0 0 0 10 18.48 10-3.40
5 1 10 0 0 0 0 10 12.00 10-3.00
6 2 10 0 0 0 0 10 9.02 10-3.00

Table. 2. The response characteristics of poly(aniline) SCE and poly(pyrrole) SCEs in Cd(NO,), & pH 6.01 Tris solution

slope
No Ionophore TEHP Polymer PVC (mV/decade) Range (M)
2 1 10 poly(aniline) 10 23.60 10-4.70
7 1 10 poly(pyrrole) 10 22.00 10-4.83

Table. 3. The response characteristics of poly(aniline) SCEs and poly(pyrrole) SCEs based on KTpCIPB additive in

Cd(NOy), & pH 6.01 Tris solution

slope
No Ionophore TEHP Polymer PVC KTpCIPB (mV/decade) Range (M)
8 1 10 poly(aniline) 10 0.8 23.80 10-4.72
9 1 10 poly(pyrrole) 10 0.8 23.50 10-5.08
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Fig. 2. The stabilization time of poly(pyrrole) SCEs
based on Ionophore : PVC : TEHP : KTpCIPB = 1
:10:10: 0.8 (Electrode No. 9) in 1071 M CANO,),+
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Fig. 3. The response characteristics of poly(pyrrole) SCEs
based on KTpCIPB additive in various interference
nitrate solution when separation interference
methods were used.
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Fig. 4. The response time of poly(pyrrole) SCEs based on
Ionophore : PVC : TEHP : KTpCIPB=1:10:10:
0.8.

Table 4. Detection limits (10g[Cd2+]) of SCEs based on KTpCIPB in Cd?* solution with 0.13 M interference ion

LiNO, KNO, NaNO, Cu(NO,), MgNO,), Fe(NO,), Ca(NOy),
-3.02 -4.02 -3.45 3.15 -2.74 -3.28 -3.00
LiCl KCI NaCl CuC12 MgCI2 FeCl3 CaCl2
-2.66 2.29 -2.72 -3.95 -2.29 221 -3.00
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