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Digestion Method Improvement on the Determination of Lead,
Cadmium and Chromium in Agricultural Soil by ICP-MS

LIU Jianjun, WANG Yugong® , NI Neng, YU Zhifeng
(Lanzhou Testing and Quality Supervision Center for Geological and Mineral Products ,

The Ministry of Land and Resources ,Lanzhou, Gansu 730050,China)

Abstract The agricultural soil sample was digested on an electric hot plate, and the digestion solution was
used to determine the contents of heavy metals such as lead, cadmium and chromium by ICP-MS.
Experimental parameters such as the acid volume and the temperature raising procedure of the electric hot
plate were studied, and the optimum digestion conditions were obtained. The quality control samples were
added into 50 batched of soil samples, Based on the analytical results, a quality control chart was plotted.
The results showed that the measured value of each element was all near the center, which was also within
the range of upper limit and lower limit of the warning line. The relative standard deviations were lower
than 5%. This method not only overcame the shortcoming of traditional electric heating plate digestion
method, but also compensated the shortage of high pressure tank digestion and microwave digestion
methods. It was proved to be rapid, accurate and suitable for batch analysis.
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Table 1 Comparisons of analytical results of different digestion methods

Compare the project Microwave digestion

The traditional electric Catch acid electric

hot plate digestion hot plate digestion

Volume 10 mL 24 mL 22 mL
Time 50 min 6~8 h 5~6 h
Speed
Temperature 180 C 350 C 260 °C
Quantity
Reproducibility
Watch over
Batch
2. 2 1) ’ ’ ’
[15-17] HN()O,fHFf ’ ’CI‘ ’
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HF L HCIO, . 260 C
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Table 2 Choice of volume of acid digestion system

/mL

Dosage of acid . . . . .
. . Digestion Residue Dispelling
digestion system

liquid color color evaluation
HNO; HF HCIO,
5 2 0.5
5 2 1
10 5 1
10 10 1
10 10 2
15 15 2
24
, 950
( 50 1
) GSS15
, 1
(GSS15 Pb:(38+2) mg/kg;
Cd: (0. 21£0. 02) mg/kg.Cr:(87%4) mg/kg) .
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Table 3 Comparisons of analytical results between
electric hot plate digestion method and

microwave digestion(n=35) /(mgekg™")

. . . Catch acid
Chemical Number of Microwave . o
electric hot Deviation

element samples digestion
plate digestion
2014NY38 3L 7 32. 8 —1L1
Pb 2015NY40 56. 8 57. 1 —0. 3
. 2014NY38 0. 404 0. 414 —0. 01
cd 2015NY40 0. 253 0. 258 +0. 005
Cr 2014NY38 89. 6 87. 2 +2 4
2015NY40 67. 8 66. 8 +1 00
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