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The Polymer Membrane Electrode by Surfactants for Measuring Continuously
Thiocyanate lon in Wastewater
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ABSTRACT

Ion-selective electrode responsive to the thiocynate ion prepared by using the
quaternary ammonium salts as a active material and PVC as a membrane matrix.
The effect of chemical structure and composition of active material, and the membrane
thickness on the linear response. the detection limit, and Nernstian slope of the
electrode studied. Under the above optimum conditions of membrane, the effect
of pH and the selectivity coefficients to various interfering anions were compared
and investigated.

It was concluded that the functions of thiocynate ion-selective electrode(ISE)
were closely related to the chemical structure of the quaternary ammonium salts.
The linear response, and the detection limit of the electrode potential increased
with the increase of the carbon chain length of the alkyl group in the quaternary
ammonium salts in the ascending order of Aliquat 336 T, TOAT, TDAT, and TDDAT.

The optimum membrane thickness was 0.3mm. The electrode characteristics
was better with the decrease of the concentration of active material, and the best
concentration was 3 weight percent.

The membrane potential was independent of the pH variation in the region
from pH 2 to 12. The order of the selectivity coefficients is as follows : ClO:> 1)
NO»Br>F)CI>0A:~ SO%
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1) lon-Selective Membrane
2) Internal Solution

3) Sampte Solution

4) Inner Reference Half Cell
5) Reference Half Celi

6) Reference Electrolyte

7) Diaphragm
8) Salt Bridge
9) EMF
10)Magnetic Bar
11)Const. Temp. Water Bath

Fig.l Schematic Diagramm of a Membrane Elect-
rode Measuring Circuit and Cell Assembly.
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Fig2 Effect of the Structure of Quaternary Ammo-
nium Salts Incorporating Aliquat 336T,
TOAT, TDAT, and TDDAT on Electrode Po-
tential. (Ws:9wt%, 0.5mm)
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Fig3 Effect of Membrane Thickness of Aliquat 336
T-PVC Electrode on Electrode Potential.
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Fig4 Effect of ElectroActive Material Contents
of TDDAT on Thiocynate Ion-Selective Elec-
trode Potential. (0.3mm)
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Fig5 Effect of Electro-Active Material Contents
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Fig6 Effect of pH on the Electrode Potentials for
TDDAT-PVC Electrode. (Ws:3wt%, 0.3mm)
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Table 1. Selectivity Codfficients, KscN, j for PVc-Thiooyanate Ion-Selective Electrode by Fixed Inter-

ference Method.

Interferents - KscN,
Exp.  |Grekovich(5)| Xu(4) |Ishibashi(6) | Coetzee(16) | Ishibashi(7)

ClO 20.1 26 18.9 12 537 10" 31.622

I 3.02% 10" 22%10° 24% 10" 34%10" 2.82%10% | 3.88% 10"
NO; 2.69%10% | 158%10° 88%10° 3%10% 6.31% 107 | 7.34%10%

Br 1.8%10* 3.02%10° 17%10° 6%10° 6.31% 10*

F 1.59%10° 10° 88%10°

Cr 7.84% 10" 1.1%10* 78%10° <10 3.16% 10"
OA- 4.1*10* | 7.36%10° (10*
SO, (4.1%10* 2.6%10° (10" 2.52 % 10"
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