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A Fast— determination Method of Heavy Metals in Soil by ASD-ICP-AES

CHEN Chun, LIU Dan, LU Xin-yan, LI Jin-feng, WANG Qi, SHEN Jin-chao

(Henan Provincical Environmental Monitoring Central Station ,Zhengzhou , Henan 450004 ,China)

ABSTRACT : Inductive coupled plasma Atomic emission spectrometry (ICP-AES) was used to determine the concentra-
tions of heavy metals in soil, after soil samples were pre-treated by Automated Sample Digestion (ASD) which is the latest
equipment for digestion. The best determination results of all kinds of heavy metals in soil can be obtained by choosing the
digestion system. Results showed the soil samples can be digested fast and stably by the optimized digestion program Al and
the good determination results can also be obtained. There is no significant differences between the results determined by
ASD-ICP-AES and GB standard method.
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1 A 1 mLH,O 8 120°C 44 60 min 15 50%0 5 T AL 40 s
2 fmA 2 mLHNO; 9 50 Yo 5k T = 30 s 16 150°CHI# 15 min
3 50 %0 3 B TR 30 s 10 120°CHi#4 80 min 17 20°CHN#4 1 min
4 120°C Hn#% 30 min 11 120°CHN#4 1 min 18 100 %38 F 4% 40 s
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1 A 1 mLH,O 8 130°C Jim#k 60 min 15 S0Y05R B FAZHE 40 s
2 JMA 2 mLHNO, 9 50 %05 i R AR HE 30 s 16 160°CAn# 15 min
3 50 Y058 JE T REHE 30 s 10 130°CHn# 80 min 17 20°CHI# 1 min
4 130°C fii#4 30 min 11 130°CHI#4 1 min 18 1008 FZBHE 40 s
5 A 4 mLHF 12 %1 10 min 19 %31 10 min
6 A 1 mLHCIO, 13 fmA 2 mLH,0O 20 H,OE%A % 50 mL
7 50 Y08 B R A2 30 s 14 fmA 2 mLHNO; 21 EEFE 208
#z4 ASDHRIERF A3
P ik P ik 4R ik
1 fimA 1 mLH,0O 8 120°C fin#% 50 min 15 50% 3R FEHE 40 s
2 fIIA 2 mLHNO; 9 50 % 5 T EAE 30 s 16 150°CHn#% 15 min
3 50 % 3% % T REHE 30 s 10 120°C fin#% 50 min 17 20°Cm# 1 min
4 120°C A4 30 min 11 120°CHI# 1 min 18 100 %88 TR 40 s
5 A 4 mLHF 12 ¥# 10 min 19 % #1 10 min
6 JmA 1 mLHCIO, 13 A 2 mLH,O 20 H,OE#& % 50 mL
T S0 TR 30 s 14 JmA 2 mLHNO, 21 EEH 204
x5 ASDAEHBEFSMERIEE
By X,/(mg+kg ") X,/(mg+kg ") Xpn~Xnx/(mge+ kg ") S/(mg * kg™ ") CV/%
Cu 20.940.8 21.1 20.1~22.1 0.728 3.45
Pb 23.6+1.2 30. 8 29.8~32.1 0. 826 2.69
Zn 55.2+3.4 55.7 51.2~59.4 3. 100 5.56
Cr 57.244.2 61.2 59.3~62.5 1.129 1.84
M Ni 29.6+1.8 28.5 26.8~30.1 1.166 4. 09
Mn 1097427 1060 1025~1099 25. 867 2. 44
\% 77.54+3.1 76. 1 72.6~78. 1 2.311 3. 04
Co 14.840.7 13.7 13.0~14.8 0.321 4.62
Cu 20.940.8 19.6 19.3~21.5 0.863 3.56
Pb 23.641.2 32.3 30.8~33.6 1.003 4.12
Zn 55.243.4 63.7 61.4~65.3 2. 943 3.86
Cr 57.244.2 51.3 50.1~52.5 1.118 3.58
Az Ni 29.6+1.8 27.1 25.9~28.2 1. 369 4.12
Mn 1097427 1088 1042~1112 25. 540 2.38
\% 77.543.1 77.2 75.0~79.3 2.635 2.89
Co 14.8+0.7 12.9 11.7~13.8 0. 564 4.77
Cu 20.940. 8 18.3 17.5~21.1 1.312 4,31
Pb 23.641.2 33.6 31.7~35.0 0. 985 3.08
Zn 55.243.4 49. 6 47.5~56.7 3.055 6.23
Cr 57.244.2 52.3 51.6~55.4 1.326 2.11
A Ni 29.6+1.8 26.6 25.3~29.8 1.067 3.36
Mn 1097427 1127 1106~1 140 24. 356 1.12
\% 77.543.1 75.2 73.7~77.4 2.103 2.36
Co 14.8+0.7 12.3 11.4~13.5 0.765 1. 69
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B it X,/(mg-kg ') X,/(mg-kg ') Xpyo~Xn/(mg+kg ') S/(mg-+kg ") CcvV/ %
Cu 20.9+0.8 21.1 20.1~22.1 0.73 3.45
Pb 23.6%£1.2 30.8 29.8~32.1 0.83 2.69
Zn 55.27+3.4 55.7 51.2~59.4 3.10 5. 56
Cr 57.244.2 61.2 59.3~62.5 1.13 1.84
ESS-1
Ni 29.6+1.8 28.5 26.8~30.1 1.17 4.09
Mn 1097427 1060 1025~1099 25.9 2. 44
Vv 77.5+3.1 76.1 72.6~78.1 2.31 3.04
Co 14.840.7 13.7 13.0~14.8 0.32 4.62
Cu 27.6+£0.5 27.3 26.3~28.5 1.01 3.72
Ph 24.6+1.0 31.3 29.9~33.2 1.28 4.09
Zn 63.5+3.5 64.5 60.5~68. 2 2.54 3.94
Cr 75.97+4.6 81. 4 78.5~86.2 2.77 3. 40
ESS -2 Ni 33.6+1.6 32.0 30.4~34.1 1. 34 4.18
Mn 1063436 1056 1023~1100 25.5 2.42
\% 10544 102 98~105 2.97 2.91
Co 25.6+1.2 23.4 21.5~24.5 1.12 4.79
Cu 26.3+1.7 26.8 24.5~28.1 1.23 4.62
Pb 22.6+1.7 29.3 27.8~30.3 0.92 3.12
Zn 69.1£3.5 69. 6 67.8~75.5 3.05 9.07
Cr 70.44+4.9 75.2 73.8~77.8 1.55 2.06
ESS -4
Ni 32.8+1.7 32.6 30.7~33.6 1.07 3.30
Mn 694436 698 688~708 8. 34 1.16
\ 90.0+£2.0 90. 8 87.6~93.5 2.01 2.15
Co 13.340.5 13.3 12.6~14.0 0. 66 4.99
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