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Development and application of a rapid detecting
system for lead in soil
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China Agricultural University, Beijing 100083, China)

Abstract Lead in soil can enter human body via food chain,and has a great detrimental effect on human health. In order
to obtain the content of lead in soil, in this paper,a system of detecting lead in soil was developed on the basis of
electrochemical. The system integrated a lead detecting instrument and data processing software., which was capable of
measuring the concentration of lead in soil extract rapidly on the principle of anodic stripping voltammetry. The lead
detecting instrument used a MSP430 processor as a control unit,and consisted of a potentiostat, a current acquisition
equipment and a power supply system. It communicated with computer via serial port. The data processing software
sent command and parameters to the instrument,and then received and analyzed the data. This system possessed the
advantages of inexpensive,low-power, portable and rapid detection. The system was tested with a series of standard
solutions, of which lead concentration ranged from 10 nmol/L to 10 mol/L. The tests showed that the linearity between
the concentration of these solutions and the dissolving peak current detected by the system was well with R =0.995 1. 16
soil extract samples were measured with the system as well as atomic absorption spectrometry method,and the relative
error between them was less than 8% . It was concluded that this lead detecting system was suitable for rapid
evaluation and measurement of lead in soil.
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Fig. 1 Schematic of anodic stripping voltammetry
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E| means the starting potential, E; means the starting potential, s means the period of the square wave , E,

means the amplitude of the square wave, E; means the step voltage, I1and I; are two measured currents, /\T

means the difference of two currents.E, means the starting potential. I, means the peak current of dissolving.
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Fig. 2 Scanning potential diagram (a) and stripping voltammogram (b) of SWV
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Fig. 3 Overall structure of rapid detecting system for lead in soil
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Fig.4 Software flow charts of detector
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Tablel Results of the determination of Pb*" in soil samples
WY TR R E/ (pg/ LD i
. o o - . oo Xt iR 2% / -
FEAR 45 5 KA 4 e R Testing value Cea/L) xR 2/ %
No. Sampling site Soil type F7 AR 2 s JEL T I AL S i 1 past Relative error
Absolute error
SWV AAS

1 15 7 A8 A5 T 4135 3.3440.59" 3. 20 0.14 4. 37

2 T A A5 T R 2.284+0.56" 2.16 0.12 5.56

3 PN 5l AR T T4+ 3.4040.29" 3.18 0.22 6.92

4 N 52k LS R T T4 - 3.6840.63" 3.42 0.26 7.60

5 AR T Tik 21 3% 8.06+0.75" 7.81 0.25 3.20

6 AR T Tk 41 3¢ 8.534+0.19" 8.27 0.26 3.14

7 SRR XYV T 5 A 4.8940.32" 4,55 0.34 7.47

8 PBIp TR XYV T 5 A%+ 5.7940.37" 5.94 0.15 2.53

9 TLPEE ™ AT A 6.84+0.51" 7.29 0.45 6.17
10 TLVE 48 A & g3 — 0. 24 — —
11 BV 48 i 2 X it 3.6340.24" 3. 89 0.26 6.68
12 B P 48 12 X By 7.554+0.17" 7.33 0.22 3.00
13 Wil 24241 21 ¢ 13.6440.45" 13. 80 0.16 1.16
14 Wi 4 2% EA: 16.42+0.23 16. 90 0.48 2.84
15 IR b B i+ 8.434+0.55 8.18 0.25 3.06
16 AR B 2 i+ 0.59

T 7 PR 2k M R R I AR UER 22 5 * 7R 0. 05 KF LR 25+

Note: Testing values of SWV are expressed as (average valuet standard deviation) ,and * are not significantly different at 0. 05 level from

each other.
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