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Oscillography Double Potentiometric Titration of Cadmium(ll) Using
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Abstract Cd(I) modified Pt-electrode was prepared and the adsorption character of Cd(Il) on the elec-
trode was studied by cyclic voltammetry. The mechanism of electrode response was discussed. A new
method using oscillo-potentiometry for the titration of Cd(II) was described by optimizing the testing condi-
tions. In 0.1 mol/L hexamethylene tetramine solution (pH 6.0), Cd(II) was titrated with EDTA, and two
modified Pt-electrodes were used as bi-indicator electrode system. The end point of titration was determined
by an abrupt maximum displacement of the fluorescence spot observed on the screen of the cathodic oscil-
lograph. When Cd(II) content was in the range of 9.0 X 10 *~3.5X 10"’ mol/L, the recovery was in the
range of 99.8%~100.3%. Furthermore, the modified electrode showed excellent stability and reproducibil-
ity. In 1.0 X 10> mol/L Cd(II) solution, the values of end point potentials obtained from 13 continuous de-
terminations were all around 37 mV, and the relative standard deviation (RSD) was 0.02%. Moreover, the
proposed method has been used in the determination of Cd(II) contained in samples with recoveries of
99.71%~100.09% and RSD (n=7) less than 0.81%, which are in accordance with the indicator method.
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Figure 1 Installation of oscillographic potentiometric
(a) Titration burette; (b) stirrer; (c) oscillograph; (d) electrode
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Figure 2 Cyclic voltammogram of platnum electrode
(a) Modified Pt-electrode in solution of Cd(II) and C¢H 2Ny at pH 6.0; (b)

modified Pt-electrode in base solution of C¢H2N4 at pH 6.0; (c) bare
Pt-electrode in base solution of C¢H 2Ny at pH 6.0. Scan rate: 50 mV/s
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Figure 3 E-t curve showing the titration of 3.0X10* mol/L
Cd(II) with 1.0X 10 > mol/L EDTA standard solution
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Figure 4 Influence of the matrix on the end point potentials

2.42  CA(IN)# &M %k
B RAL LT B AR A2 40 mL 1.0X 107 mol/L
CA(IDA120 mL 1.0 mol/L 7~ K HE VU & v A i i 2, 4,
6,8, 10, 12, 14, 16, 18 h TR, 45 REW]: M 12
hisy, 2SR AL S 5ok, ILES. B KT 12h )5,
HLA7 i TP GRIR A, 1 B RUAR 2 TV PRk B 0. s r
B4 BAE 1.0X 1072, 1.0X 1072, 1.0X 10" mol/L Cd(IT)fJ
35

301

t/h
B S IR B IS TD 0 28 s FRLAE R S

Figure 5 Influence of the adsorption time on the end point po-
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Table 1 Determination results of cadmium in samples (n=7)
Oscillo-potentiometric titration .
Sample Indicator method w (Found)/%
w (Found)/% RSD/%  Added/mg Recovered/mg Recovery/%
Alloy No. 1 13.20 0.70 40.00 39.97 99.93 13.31
Alloy No. 2 17.61 0.81 35.00 35.03 100.09 17.07
Cadmium sulfate 42.71 0.66 80.00 79.77 99.71 42.78
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