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Abstract The elements of boron and tin in most of soil samples are insoluble and volatile elements. It is
relatively difficult to determine their content by wet sample pretreatment technology. At present, it is
mainly determined by one-meter grating emission spectrometry. The solid injection method avoids complex
sample pretreatment and realizes green analysis of element boron and tin in geochemical samples. The
sample was ashed in a high-temperature furnace at 450 °C for 60 minutes,and the volume and mass were all
enriched which could be prepared into ash. The ash components of the samples, the base material and the
buffer (the ratio was 1 : 1 ¢ 2) were fully mixed after grinding, keeping their matrix composition
consistent,and then under the optimized experimental conditions, the calibration curve was made by using the
certified reference materials of synthetic silicate for spectral analysis,and finally the analysis method of boron and
tin in plant samples was established. The detection limits of boron and tin were 0.042 and 0.019 pg/g,
respectively. According to the verification of the certified reference materials, the method precision of boron
was 5. 6% —13. 0% ,and the absolute value of accuracy (RE) was less than 10%. At the same time, the
method precision of tin was 7. 2% —18% ,and the absolute value of accuracy (RE) was less than 28%. The
experimental results showed that after dry ashing and enrichment of plant samples, the element boron in

the plant samples could be accurately determined. The determination results of the element tin content in

the sample close to the lower limit of detection were relatively poor,while the high content value could be

accurately determined.,indicating that the method has good application value.
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Table 1 Silicate standard materials for spectrometry

ARG IR T AR B Sn/(ug g7 B/(pgrg )
GBW07701 (GSES I-D 0.2840.03 2.140.3
GBWO07702 (GSES I-2) 0.5840.05 5.1£0.4
GBW07703 (GSES I-3) L.1£0.1 10.0£0. 6
GBWO07704 (GSES I1) 2.1£0.2 20£1
GBW07705 (GSES I-5) 5.1£0.3 50+2
GBW07706 (GSES I-6) 10+1 100£3
GBW07707 (GSES I-D 20£1 200+£5
GBW07708 (GSES 1-8) 50+3 500412
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Figure 1 Effects of ashing temperature on

enrichment factor.
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Figure 2 Effects of ashing time on enrichment factor.
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Figure 3 Element evaporation curve.
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Figure 4 Element exposure time.
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Figure 5 Boron standard curve.
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Table 2 Method detection limit(n=12) /(pg+g™)
e T ER 7€ {8 S AR BR(3S)  HIEKHRCEERZE 100 TR
0.9 1.0 1.2 1.1
B 1.1 0.8 1.1 1.2 14 0.42 0. 04 0.12
0.9 1.3 1.1 1.1
0.45 0.51 0.52 0.53
Sn 0. 50 0.41 0. 63 0.43 0. 064 0.19 0.019 0. 06
0.55 0.55 0.59 0.49
R3 WLEIWER
Table 3 Detection results of boron(n=12)
. wp/(pg g H . .
i W LR 1 I wem < Rsp
1. 19 1. 15 0. 90 0. 89
GSB-1 1. 17 0. 87 1. 18 0. 98 1.01 0.92 9.6 13
0. 87 1. 08 0.96 0. 87
0.48 0.63 0.49 0. 54
GSB-2 0.63 0.52 0. 46 0.49 0. 54 (0.55) -0.9 11
0.57 0. 54 .55 0.63
22.2 21.6 18. 2 21.2
GSB-5 21.0 21. 4 20. 3 19. 6 20. 8 19. 6 6.1 5.6
20.7 21.0 22.3 20. 0
24.7 27.3 22.0 29.4
GSB-6 26.9 29.1 28.9 24.8 26.0 25.0 4.1 10
24.0 26. 2 21.3 27.8
12.5 12.5 12.8 13.6
GSB-7 12. 9 11.9 14.7 15.9 13. 8 14. 0 -1.5 9.1
14. 6 14. 8 14.9 14. 4
31.2 33.0 26.9 26. 2
GSB-11 27.4 30. 98 28. 34 28.32 29.7 32 -7.3 8.9
26. 4 31.9 32.8 32.4
25.2 24.6 19. 4 17.3
GSB-12 21.7 19. 4 20.5 22.8 21.3 21 1.4 12.3
19.3 25.1 19.3 21.0
0. 90 0. 86 0.77 0. 80
GSB-21 0.77 0.95 0. 82 1. 06 0. 88 0. 94 -5.9 12. 1
1. 09 0. 85 0. 82 0.91




1442 o L5 B 12 2023 4
i3k 2
. wp/(pg g H . .
Fea WE R I 0 Tam | H o Rep
1. 21 1. 16 1. 26 1. 28
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30. 1 30. 4 33.7 29.5
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12.9 14.7 12.7 11.1
GSB-30 10. 5 14.1 12.1 13.7 12.7 14. 1 —10 9.5
12.5 12.0 13.4 12.6
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Table 4 Detection results of tin(n=12)
§ wsn/(pg g b
i WG R FHH Tam e Rep
3.77 3.83 3. 86 4. 26
GSB-11 4. 15 3.73 3.91 3. 88 3.83 3.8 0.79 7.2
4. 11 3.73 3. 46 3. 29
0.18 0.13 0. 15 0.16
GSB-12 0.15 0. 16 0. 16 0. 14 0. 16 (0.2) —20 11
0.19 0.18 0.17 0.17
0.083 0.079 0.076 0.078
GSB-19 0.074 0. 075 0.072 0. 054 0.072 (0.10) —28 16
0.093 0.065 0.057 0. 059
0.092 0.055 0.073 0.077
GSB-26 0. 066 0. 088 0. 083 0.098 0.082 (0. 10) —18 18
0.087 0.11 0. 067 0.09
0.11 0.13 0.17 0. 20
GSB-30 0.18 0.16 0.17 0.18 0.16 0.17) —5.9 15
0.19 0.16 0. 14 0.17
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