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Iodide ion selective poly(aniline) solid contact electrode based on quinine-Cd ionophore as a sensing mate-
rial has been successfully developed. The electrode exhibits good linear response of 51.6 mV/decade (at 20+
0.2°C, *=0.9996) within the concentration range of 1x10™!! - 1x10"1%° M KI. The composition of this elec-
trode was quinine-Cd 3.0 : PVC 30.0 : bis(2-ethylhexyl)sebacate 67.0 (mass). This plasticizer provides the best
response characteristics. The electrode shows good selectivity for iodide ion in comparison with any other
anions and is suitable for use with aqueous solutions of pH 3.5 - 8.7. The standard deviations of the measured
EMF difference were = 1.52 and + 1.73 mV for iodide sample solutions of 1.0x102 M and 1.0x10™* M, respec-
tively. The stabilization time was less than 400 s. and response time was less than 43 s.
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2.1 Reagents

Aniline¥} tetrahydrofuran (THF), PVC =2 +4
2421 poly(vinylchloride) (PVC, n=1,100)2} 71241
2-nitrophenyloctylether (0-NPOE), tris(ethylhexyl)
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nitrateZ Y]E3 F< nitrate®} quinineS Fluka AR

SIF - olE - W% -

w7
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Fig. 1. Structure of synthesis Quinine-Cd ionophore.
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Fig. 2. Variation of absorbance in Acetonitrile solution of
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Table 1. The dynamic range and response slope of SCE based on Quinine-metal complexed ionophore

Ionophore

Plasticizer

Dynamic range

Response Slope Correlation coefficient

(mV/decade) M) @)

DBP 23.7 1010010219 0.9681

DOP 23.6 10710010388 0.9969

Quinine-Zn TEHP 53.8 10%%~107% 0.9983

NPOE 44.7 1017010421 0.9457

DOA 48.3 10710010439 0.9645

DOS 40.9 101001048 0.9976

DBP 44.4 101:00-10398 0.9980

DOP 49.5 1071:00-10359 0.9905

Quinine-Co TEHP 39.5 107180~1073% 0.9939

NPOE 48.4 1020010410 0.9990

DOA 455 10710010420 0.9991

DOS 40.0 10710010348 0.9775

DBP 51.9 10719010308 0.9899

DOP 29.9 10190~1029 0.9988

Quinine-Hg TEHP 38.4 1071%0~107° 0.9823

NPOE 40.9 107100~ 10423 0.9799

DOA 51.1 1071001049 0.9912

DOS 59.3 10710010392 0.9943

DBP 50.9 10710010466 0.9933

DOP 50.2 10715010433 0.9923

Quinine-Mn TEHP 42.3 10170~10501 0.9983

NPOE 423 1017~ 10488 0.9991

DOA 50.3 10190~ 10421 0.9994

DOS 52.1 107190~ 103.06 0.9635

DBP 445 10710010408 0.9924

DOP 53.7 1010010372 0.9987

Quinine-Nii TEHP 51.0 1071%0~1074% 0.9648

NPOE 49.0 10710010455 0.9423

DOA 50.4 101001038 0.9645

DOS 48.3 10710010467 0.9874

DBP 42.7 1071:00—10430 0.9822

DOP 50.4 10710010467 0.9972

Quinine-Cd TEHP 50.0 101%0~10>0 0.9984

NPOE 48.8 1071001049 0.9867

DOA 42.1 10710010480 0.9994

DOS 51.6 101001051 0.9996
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Fig. 3. The response characteristics of SCE with Quinine-
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KI standard solution..
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Fig. 4. Selectivity coefficients of the solid contact
electrode based on Quinine-Cd ionophore in the
various anion solution.

Table 2. The response characteristics of iodide ion selective electrode based on various ionophore

Ionophore Dynamic range Response slope Response time Reference
Mn-PPIX-PSP4 ~1x10°0 M 58.0 mV/decade - 23
Co(LY ~1x10%4 M 53.0 mV/decade 3s 24
Ni(L1) ~1x10*% M 58.6 mV/decade 3s 24
metalloporphyrins ~1x10°0 M 58.0 mV/decade - 25
Quinine-Cd ~1x10°t M 51.6 mV/decade 43 s This work
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Fig. 5. The stabilization time and response time of SCE
based on Quinine-Cd : PVC : DOS = 3.0 : 30.0 :
67.0.
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Fig. 6. The pH stabilization range of SCE based on
Quinine-Cd : PVC : DOS = 3.0 : 30.0 : 67.0.
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Fig. 7. Potentiometric titration curve of KI solution with
AgNO,, using the SCE based on Quinine-Cd
ionophore and DOS plasticizer as an indicator
electrode.
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