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Determination of Hexavalent Chromium in Soil by
Microwave-assisted Alkaline Digestion ICP/MS

CHEN Xiu-mei, WANG Jing-yi
( Nantong Environmental Monitoring Center of Jiangsu Province, Nantong, Jiangsu 226000, China)

Abstract: The soil was treated by microwave-assisted alkaline digestion, and Cr’" in the samples was deter-
mined by ICP/MS. An orthogonal model was established by taking the absolute value of relative error of reference
material measurements as test indexes, the optimum conditions of microwave-assisted alkaline digestion were de-
termined as extraction temperature of 95 °C , extraction time of 30 min, dosage of magnesium chloride of 0.05 ¢
and extracting solution of 6 mL. He collision cell technology and on line internal standard were used to eliminate
the interference of mass spectrometry and non-mass spectrometry caused by matrix respectively. Under the opti-
mized conditions, the method detection limit was 0. 10 mg/kg. The RSD of 6 measurements of actual samples
were 13.0% and 5.7% , and the spiked recoveries were 120% and 106% , respectively. This method was ap-
plied to the determination of certified standard soil samples, and the results were all within the range of standard
values.

Key words; Hexavalent chromium; Orthogonal experiment; Microwave-assisted alkaline digestion; ICP/
MS; Soils
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Table 1 Orthogonal test results

W6 WhiEl e SAREBER] PRIUGRIRR MR 22

ik /C /min Hm/g V/mL /%
1 55 50 0.05 15 13.2
2 95 15 0.05 6 7.64
3 120 30 0.05 10 36.4
4 55 30 0.10 6 22.3
5 95 50 0.10 10 7.41
6 120 15 0.10 15 50.0
7 55 15 0.20 10 49.3
8 95 30 0.20 15 18.2
9 120 50 0.20 6 49.5
WK, /% 28.3  35.65 19.11 26.49
Y K,/%  11.09 25.66  26.58 31.05
Y K, /%  45.3  23.38  39.00 27.15
W2 R 34.21  12.27 19.89 4.56
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Table 2 Conversion of Cr’* under different pH

values and redox potentials

AALHE m/g pH i AR AL o/mV F LR/ %

0.05 13.39 -94 0
0.05 12.11 =71 0
0.05 11.86 58 0.26
0 13.39 -94 16.67
0 12.11 =71 25.83
0 11.86 58 46.80
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Table 3  Determination results of Cr’* under different

isotopes and internal standard elements

o BREMESY mehEREt s pEREaE WEME e/ (pe - LT
Il iz %

i 1O i g 107 i B/ % se ti:pitn Rh 46 MR
cr’ 2171 882 59.37 2.03 2.65
Cr? 295468 100 002 66.15 5.63 6.02
cr® 25532 6 450 74.74 5.10 5.35
cr*t 79553 36759 53.78 7.62 8.33
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