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Table 1 Basic soil information
No. Sample Type Source
1 GSS14 Standard sample Guangxi
2 GSS-5 Standard sample Hunan
3 GSS-9 Standard sample Hongze lake
4 GSS-16 Standard sample Zhujiang River
5 Sample 1 Real sample Hunan
6 Sample 2 Real sample Hunan
7 Sample 3 Real sample Hunan
8 Sample 4 Real sample Hunan
1.4
(E). (M) (W3 8 ) 2, , 180 C,
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° Ml: 100 0.5 g( 0. 0001 g)y ’
2~3 . 5.0 mL HNO,.2.0 mL HF.1.0 mL HCI 1.0 mL HCIO,,
o , 150 C, 7 min, 3 min;
150 C 180 °C, 7 min, 3 min, s
50 mL , 180 C, ( ).
’ O. 5 mL HN()g ’ ’ 50. 0 mL )
2
Table 2 Sample pretreatment methods
No. Digestion system Heating method No. Digestion system Heating method
E HNO,-HF(a) Electric heating plate M HNO,-HF(a) Microwave
E HNO; (b) Electric heating plate M HNO; (b) Microwave
E HNO,-HF-H, O, (¢) Electric heating plate M HNO,-HF-H, O, (¢) Microwave
w Aqua regia Water bath M HNO;-HF-HCI(f) Microwave
E HNO,;-HF-HCI(f) Electric heating plate M HNO;-HF-HCIO, (g) Microwave
E HNO;-HF-HCIO, (g) Electric heating plate M HNO,-HCI-HCIO, (h) Microwave
E HNO,;-HCI-HCIO, (k) Electric heating plate M HNO,-HF-HCI-HCIO;, (1) Microwave
E HNO,-HF-HCI-HCIO, (1) Electric heating plate
2
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Fig. 2 Concentration of thallium in standard soil samples treated with different digestion systems(Trur value=T. V. )
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Fig.3 Effect of different digestion systems on the accuracy of

. the determination of thallium in standard soil samples
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Table 3 Suitable pretreatment methods for different standard samples
Standard soil sample Digestion system
GSS-+4 Ea.Ma . Mc.Ec.Mi,Mb.Ei.Eg
GSS-5 Ea.Ma . Mc,Ec.Mi,Mb.Ei,Mg
GSS-9 Ea.Ma,Mc.Ec.Mi,Mf ,Eg.Mg
GSS-16 Ea.Ma.Mc.Ec.Mi,Mb.Ei Mf.Eg.Mg
2.2
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Fig. 4 Concentration of antimony in standard soil samples treated with different digestion systems(True value=T. V. )
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Table 4 Suitable pretreatment methods for different standard samples
Standard soil sample Digestion system
GSS-4 Ea.Eb .Mb.W Mi,Ef M{ .Eg
GSS-5 Ea,Eb.Mb, W Mi,Ef . Ei,Mf Eg,Mg
GSS-9 Ea.Mb.W Mi
GSS-16 Ea.Eb.Mb,Mi,Eg,Mg
2.3
s Ea,Ma,Mc,Ec.Mi 5
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Fig. 6 Effect of two digestion systems of Ea and Mi on the accuracy of the determination of thallium and antimony

5 (n=6)
Table 5 Determination results of thallium and antimony in real samples(n=6)
Thallium(mg/kg) Antimony(mg/kg)
Real sample - -
Ea Mi Ea Mi
Sample 1 1.2540.01 1.3140.04 13.840. 32 15.140.8
Sample 2 1.2440.03 1.2540.03 17.240.91 17.240. 22
Sample 3 1.1740.04 1.1740. 07 17.243.13 16.441.01
Sample 4 0.7840.02 0.86740.02 4.464+0.21 4.5640.12
3
15 .4 4 : ICP-MS
) . »Ea,Ma,
Mc,Ec,Mi 5 ,Ea,Mb ,Mi 3 ,
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Abstract: In order to compare the simultaneous extraction capacity of thallium(T]) and antimony(Sb) from soil

by different pretreatment methods, four standard soil samples were treated by three heating methods and eight

digestion systems. We explored different pretreatment methods and combined them with inductively coupled

plasma mass spectrometry (ICP-MS) for detection, and the most suitable sample pretreatment method for

simul

taneous detection of two elements was optimized. The results show that the simultaneous determination of

Tl and Sb can be performed more accurately by heating nitrate hydrofluoric acid system with electric heating

plate

and microwave digestion nitrate hydrofluoric acid-hydrochloric acid-perchloric acid system combined with

ICP-MS. The two most suitable pretreatment methods were then applied to analysis of four actual samples

respectively,and the results showed that the two different digestion systems had similar extraction capacities for

Tl and Sb in soil. The proposed method can simultaneously and accurately determine Tl and Sb in soil samples.,

providing accurate data support for the evaluation of their pollution levels in contaminated areas.

Keywords: Sample pretreatment technique;Simultaneous determination; Antimony; Thallium
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