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ik ol e A9 B3NN 4R ety 72 3, U9 Baneds FH4T AYeY Uy & AT =
A& Aliquat 336P, TOAP, TDAP % TDDAPS| #42 Folzu}l. 7}04= DBPs} 74 Bokx, FeEAe e A
ek ol4oll A He,2 Foke), HA of =40 TDDAP 9.09, PVC 30.3 3 DBP 60.61wt% o}l z, 254 0.45mm o] i c}.
of 2AAH AYE W4 107~1.2x10°M, 2L 51x10"M @ Nernst7|$7] 57mV/pClO,0|8leh. 291 pH
4~11 49lol4 pHe| §obg ) gskonl, Al Hae chesh Ry,

SCN~>I">NO;™ >Br~>Cl0," >F->Cl- >80~

Abstract: Perchlorate ion-selective PVC membrane electrode responsive to 107°M was developed by incorporating the
ion—pair complex of perchlorate with the quaternary ammonium salts as a active material. The effect of chemical struc-
ture, the content of active material, the kinds of plasticizers, and the membrane thickness on the electrode characteristics
such as the linear response range and Nernstian slope of the electrode were studied. With the results, the useful pH
range and the selectivity coefficients to various interfering anions were compared and investigated.

It was obtained that the effect of the chemical structure of an active material on the electrode characteristics was im-
proved with increasing the alkyl chain length of the quarternary ammonium salts in the ascending order of Alquat 336P,
TOAP, TDAP, and TDDAP. The electrode characteristics was improved with the decrease of the active material content
below the optimum membrane composition, and DBP was the best as a plasticizer.

The optimum membrane composition was 9.09wt% of TDDAP, 30.3wt% of PVC, and 60.6wt% of plasticizer(DBP).
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And the optimum membrane thickness was 0.45mn at this composition. Under the above condition, the linear response
range was 107'~1.2x10"°M, and the detection limit was 5.1 x 10~"M with the Nernstian slope of 57mV/decade of
activity of perchlorate ion. The electrode potential was stable within the pH range from 4 to 11. The selectivity coeffi-

cient was as shown below :
SCN=>1">NO," >Br~>Cl0,” >F>Cl- >80,
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Fig. 1. Schematic diagram of membrane electrode
measuring circuit and cell assembly.
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Fig. 2. Effects of the structure of quaternary ammoni-
um salts on perchlorate ion—selective electrode
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g. 3. Effect of the electro-active material contents
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Fig. 4. Effect of the various plasticizer of DBP
DOP and DEP on perchlorate ion-selective
electrode potential : d = 0.45mm, and W, =

9.09wt%.
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Table 1. Selectivity Coefficients Kcios,; for PVC-Perchlorate lon-Selective Electrode by Mixed Solution Method

Interferents - Kaow - —
Exp. Jain[2] Hassan[ 23] Wilson[24] Gao[5] Hiiro[12}
SCN- 2.2 x107! 5.6x107? 1.8 - 3.6x107° —
- 5.84x 1072 1.7x10°7 8.3x1072 2.8x1073 1.3x107® 3.3x107?
NO- 2.1 x1073 35x%x1073 1.1x10°8 - 98x10°* 8.0x10™*
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Clo~ 1.06x107° 1.4x1072 4.3x107° - 1.8x1073 51x1073
F- 6.39x 107 1.4x1072 41x1073 - 7.8x107° 2.3x10™*
Cl- 3.13x10™* 7.1x10™* 7.2x107* 2.4x10™ 6.2x107° 2.4x107*
SO~ 2.3 x107° 3.5x1073 - 3.4x1073 8.0x 1078 -
CN~>H,P0,", NO,~, Cl0;~, F~, Cl7, Ac™ >80 3%
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Fig. 8. Time dependence of electrode potential with
TDDAP-PVC perchlorate ion-selective elec-
trode in 107°M sample solution : d=0.45mm,
and W,=9.09wt%.
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Fig. 9. Time dependence of electrode potential with

TDDAP-PVC perchiorate ion—selective elec-
trode : d=0.45m, and W,=9.09wt%.
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7149y
a, : activity of ion i, M

a > activity of ion i in internal solution, M

a, . activity of interfering ion, M

E . cell potential, mV

Ee : standard potential of reference electrode
and internal solution, mV

E, : reference potential encompassing interface
potentials, mV

Ki ! potentiometric sectivity coefficient

pClO, : -log[ClO,]

S : Nernstian slope at 25°C, mV/decade

W,  weight percent of active site, wi%
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