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Abstract

A solid-state,, phosphate ion selective electrode film that used a glassy carbon electrode sub-

strate , was developed for determination of the phosphate concentration in water. The sensitive membrane consis-

ting of CoSO, and Na,SO, was polymerized under certain conditions using cyclic voltammetry. Based on the or-

thogonal experiments,optimal parameters for the electrode preparation were obtained. Characteristics of the elec-

trode were evaluated by using a direct potentiometric determination. The electrode exhibited a linear potential re-

sponse in the concentration range from 10 ™' to 10 ™* mol -

L~", with a slope of —41.7 mV and a low detection

limit of 6.3 x 10 > mol + L ™". Furthermore,, it also displayed a shorter response time and good stability. This study

will have a positive significance for the research of phosphate detection.
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Fig. 1 Sectional drawing of the electrode
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Table 1 Factor and level of orthogonal experiments
B
Ak A/(g- LY B/(g-L”—l'/)% C/(mV-s~')y D/H
KF1 0.5 1 20 30
K2 1.5 2 40 60
K3 2.5 3 60 90

PEFIIESC SR Ly (3%) 22 HE S, P 4t O 1 5545 2]
MM R B R . ot 9 W5 B3T3 45 1 0L
®2

R2 EXXBER

Table 2 Results of orthogonal experiments

T A B C D R?
1 1 1 1 1 0.959
2 1 2 2 2 0.984
3 1 3 3 3 0.989
4 2 1 2 3 0.988
5 2 2 3 1 0.955
6 2 3 1 2 0. 965
7 3 1 3 2 0.977
8 3 2 1 3 0.981
9 3 3 2 1 0.983
K, 2.932 2.924 2.905 2.897
K, 2.908 2.920 2.955 2.926
K, 2.941 2.937 2.921 2.958

PIfE 1 0.977 0.975 0.968 0. 966

H{E 2 0. 969 0.973 0.985 0.975

A 3 0.980 0.979 0.974 0.986

ez 0.011 0. 006 0.017 0. 020
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Fig.2 Reaction of surface of glassy carbon electrode
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Table 3 Parameters of cyclic voltammetry
S 21 51 AL L/ A P, 9 U {1 Al O/
1 6.69 x10°° -0.87
2 9.05 x10 "¢ -0.88
3 9.17 x10°° -0.88
4 1.73 x10°° -0.87
5 2.04 x10°° -0.87
6 2.38 x10°° -0.86
7 1.76 x10 ~° -0.89
8 3.56 x10 ~° -0.89
9 2.48 x10°° -0.90
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Fig. 3 Potential response curve of phosphate

ion selective electrode
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Fig.4  Curve fitting of potential
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Table 4 Response time and potential change of electrode

WeE/ (mol - L") i # HL A/ mV Wi 37 15 JE1) /'
10°° 1 40
10~* 4 60
1073 7 60
1072 3 60
10! 2 60
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Table 5 Selectivity coefficients of

electrode towards the anions

AT K;
Cl- 2.0x107"
€03~ 6.3x1073
S0;° 1.2x1072
NO; 1.3 %102
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Table 6 Distribution coefficient of phosphate

pH H, PO, H, PO, HPO,
2 0.59 0.41 0
3 0.13 0.87 0
4 0.01 0. 99 0
5 0 0.99 0.01
6 0 0.94 0. 06
7 0 0.62 0.38
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