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phosphonium perchlorate(TOPP), tetraphenylphosphonium perchlorate(TPPP) 2 tetrabutylphosphonium perchlorate
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TBPP < TPPP < TOPP9] A& Fol3 i 7txAlE dioctylsebacate(DOS), &wHAle] 32 1176 wt% % 954
019 mm?! A4 7H $L2 AFEAE ek o] 2ANA AF9] J&7]E 5658 mV/PClO4, RS R
10'~1x10° M 2 $AZAEEE 966x107 Meldlew ABE R gl Orion AFEART $& 232 Yehy
Ark. AFHAE pH 3~108 0N pHE) P8e BA) Fgkow, Clo, o e Pafjolee] M HEe S0/
<F <Br <To|4t}. dgdx A4 TOPPY AS T/8l2s &9x8, o35 8%0 Aaxge) ¥y 9
Warburg J3id29] HHo|rt. o] A% &AA3S A9 el ekn, Fatel g Warbwg d8RAE A
A dehton] Warburg A€ 1.32X107 Q - cm¥/s ol dTh
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Abstract © Perchlorate ion-selective electrodes in PVC membranes that respond linearly to concentration 10
M were developed by incorporating the quaternary phosphonium salts as a carrier. The effects of the chemical
structure, the contents of carrier, the kind of plasticizer and the membrane thickness on electrode characteristics
such as the electrode slope, the linear respone range and the detection limit were studied. With this results, the
detectable pH range, selectivity coefﬁcients and AC impedance characteristics were compared and investigated.
The perchlorate ion substituents of the quaternary phosphonium salts like tetraoctylphosphonium perchlorate
(TOPP), tetraphenylphosphonium perchlorate(TPPP), and tetrabutylphosphonium perchlorate(TBPP) as a carrier
were used. The electrode characteristics were better in the ascending order of TBPP < TPPP < TOPP, with the
increase of carbon chain length of the alkyl group. Dioctylsebacate(DOS) was best as a plasticizer, the carrier
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contents were better with 11.76 wt% and the optimum membrane thickness was 0.19 mm. Under the above
condition, the electrode slope was 56,58 mV/pClOs, the linear response range was 10"'~1x10°% M, the detection
limit was 966x10° M. The performance of electrode was better than Orion electrode. The electrode potential
was stable within the pH range from 3 to 11. The order of the selectivity coefficients for the perchlorate ion
was SO <F < Br <I With the result of impedance spectrurn, it was found that the eguivalent circuit for
the electrode could be expressed by a series combination of solution resistance, parallel circuit consisting of the
double layer capacitance and bulk resistance and Warburg impedance. And solution resistance was almost not
appeared and Warburg impedance was highly appeared by diffusion. Then Warburg coefficient was 1.32x 107
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SB-9, max. 70C)elM 26+t1TCTE FAAAHT A3
£ AHAA(Hung Chang Co., Digital Multimeter
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1. lon-selective membrane
3. Sample solution

5. Reference electrode

7. Potentiometer

2. Working electrode
4, Salt bridge

6. Sat'd KCI solution
8. Magnetic bar

Fig. 1. Schematic diagram of a membrane electrode
measuring circuit and cell assembly.
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FHITLE Luggin BEA#Y ddsgr. o] X HA
PVCe A=z dHdx A7) 2 Potentiostat/
Galvanstat(EG&G Co., Princeton Applied Research,
model 273A)& AAT Wrlgst APAAE AR
o} Ay Aol 242 Potentiostat/Galvanostatell S/W
% Windows® impedance data acquisition card®}
computer interface® AT-GPIB interface card(Na-
tional Ins., IEEE-4882)& A48to] AZA¥ Frequency
Response  Analyzer(Solatron Inst. Co., solatron
12604, 10 pHz~32 MHz, frequency resolution 0.015
ppm, accuracy 0.1%, 0.1°)8 AR&3FSACh

o ro wx

2.3. g Yy
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1. Nz gas cylinder 2. Flow meter

3. Counter electrode 4. Reference electrode
5. Working electrode 6. Luggin capillary

7. Magnetic bar 8. Water bath

9. Water in 10. Water out

11. Nz in 12. Nz out

Fig. 2. Impedance cell for measuring electrode
system.
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Fig. 3. Effect of a various quaternary phospho-
nium salts on ion-selective electrodes
potential : carrier = 11.76 wt%.
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Fig. 4. Nyquist plots of various quaternary phospho-
nium salts on ion-selective electrodes
carrier = 11.76 wt%, d =0.19 mm.
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Fig. 5. Effect of the TOPP concentration on ion-
selective electrode potential @ d =019 mm.
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Fig. 6. The Randles equivalent circuit on TOPP
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Fig. 7. Nyquist plots of TOPP concentration on
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Fig. 10. Effect of pH on TOPP ion-selective
electrode.
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Fig. 11. Potential response of perchlorate ion-
selective electrode in background inter-
fering ion solutions.
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Table 1. Selectivity coefficients K o, ; of

perchlorate  ion-selective electrode
using mixed solution method
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Table 2. Impedance parameters of perchlorate
ion concentration on TOPP ion-
selective electrode

ClO4 solution R io Rat
[mol/dm’] [k + cm?] [A/em®] [k + em’]
10’ 848 | 706%107 36.39
10° 9468 | 411x10” 4218
107 100.12 6.09% 107 62,50
107 10540 3.20x107 2020
10° 216.35 175107 146.80
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