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Table 2 Determination results of arsenic in simulated
samples of trichlorosilane at different

evaporation temperatures
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30 10.0 8.7 —13.0
40 10.0 9.2 —8.0
50 10.0 10.2 2.0
60 10.0 10.1 1.0
70 10.0 9.9 —1.0
80 10.0 9.6 —4.0
90 10.0 8.7 —13.0
100 10.0 8.6 —14.0
110 10.0 8.3 —17.0
120 10.0 8.0 —20.0
130 10.0 7.5 —25.0
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Table 3 Determination results of arsenic in simulated samples of trichlorosilane with different leaching solution

40 G R BNy =] 7 {8 A 15 22
Group No. Volume ratio Theoretical value/(ng/g) Found/(ng/g) RE/%
A Vime * Vi 2 Ve=1:1:4 10.0 7.6 —24.0
Vs * Vit 2 Ve=1:1:8 10.0 7.2 —28.0
B Vagm * Viwes P Ve=1:1:4 10.0 8.5 —15.0
Vosmm P Vigagea * Vie=1:1:8 10.0 8.8 —12.0
c Vs * Vamm * Vx=1:1+:4 10.0 9.4 —6.0
Vigm * Vagm 2 Ve=1:1:8 10.0 9.6 —40
D Vasmm * Ve * Vigmpa 2 Ve=1:1:1:4 10.0 9.7 —3.0
Veamm * Vs * Vg * Vae=1:1:1:8 10.0 10.2 2.0

x4 MERERVPHFHRLSFET

Table 4 The interference molecular ion in the detection of arsenic by ICP-MS
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A OAr®ClY 50" %Co THT " Ge(36.5%) 7(OH) " Ni(67.6 %) 50Sm '+ (7.4%)
75 At
(75.1%) (99.8%) TH ' 7Se(36.5%) 1T(OH) "% Fe(0.3%) BONdT (5.6 %)
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Fig. 2 Mass spectra for 7 As™ in trichlorosilane

obtained at normal mode
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Fig. 3 Mass spectra for 7 As™ in trichlorosilane

obtained at H,-He collision cell technology
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Table S Results of recovery tests

JLH B ot W 7E ks & W Im] i 2%
Element Sample No. Found/(ng/g) Added/(ng/g) Total found/(ng/g) Recovery/ %
N 5.0 13.80 91
T'CS-1 10.1 - .
10.0 18.70 93
25.0 68.2 96
TCS-2 46.3
50.0 87.8 91
e . 2.5 4.68 89
As T'CS-3 2.83 -
5.0 7.02 90
. 0.20 0.28 88
TCS-6 0.12
0.10 0.19 87
o 0.10 0.20 105
TCS-7 0.09
0.20 0.30 103
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Table 6 Results of precision tests for arsenic in trichlorosilane samples
e A W 7 8 A R X o A Al 2
Sample No. Found/(ng/g) Average/(ng/g) RSD/ %
TCS-4 9.89, 10.12, 10.10, 9.94, 10.01, 10.15, 9.92, 9.95, 10.14, 9.98, 9.96 10.02 0.96
TCS-5 22,46, 22.59, 22.16, 22.28, 22.53, 22.47, 22.60, 22.29, 22.38, 22.55, 22.78 22.46 0.78
TCS-8 0.83, 0.80, 0.81, 0.86, 0.82, 0.84, 0.83, 0.85, 0.89, 0.88, 0.82 0.84 3.4
TCS-9 0.12, 0.11, 0.12, 0.13, 0.12, 0.11, 0.10, 0.12, 0.11, 0.13, 0.11 0.12 7.1
TCS-10 45.98, 46.56, 46.16, 47.09, 46.21, 46.29, 46.30, 46.57, 46.11, 46.65, 46.77 46.43 0.71
TCS-11 2.80, 2.88, 2.86, 2.82, 2.82, 2.84, 2.83, 2.78, 2.84, 2.81, 2.89, 2.88 2.83 1.2
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Table 7 Determination results of arsenic in simulated samples of trichlorosilane
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Determination of trace arsenic in trichlorosilane by inductively

coupled plasma mass spectrometry after trichlorosilane

volatilization via low temperature heating
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Abstract: During the determination of arsenic in trichlorosilane by inductively coupled plasma mass spec-
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trometry (ICP-MS) in normal mode, the signal of ” As™ would be seriously interfered by ** Ar* Cl". If the
sample was determined directly, the presence of much silicon matrix not only had matrix effect, but also
could cause the blocking of sampling cone, skimmer cone and sampling system. All these problems
brought challenges for the determination of trace arsenic in trichlorosilane by ICP-MS. The liquid trichlo-
rosilane sample was treated by nitrogen volatilization at 50-90 °C using graphite device. The sample residue
after volatilization treatment was leached with hydrofluoric acid-nitric acid-hydrogen peroxide-water
mixture with volume ratioof 1 : 1 : 1: 8, solving the problem caused by the presence of much silicon ma-
trix. Meanwhile, the hydrogen-helium mixing collision/reaction cell mode was used in experiments. The
flow rate of mixing collision/reaction gas was controlled at 6. 0mL/min to eliminate the interference of
WAr*Cl" to ®As™. The determination of trace arsenic in trichlorosilane by ICP-MS was finally realized.
The standard series solution of arsenic was determined under the optimized instrumental conditions. The
signal intensity and mass concentration of arsenic were treated by linear regression. The correlation coeffi-
cient was higher than 0. 9990. The detection limit was 0. 01 ng/g. The experimental method was applied for
the determination of arsenic in trichlorosilane sample. The relative standard deviations (RSD, n=11) of
determination results were between 0. 71% and 7. 1%. The recoveries were between 87 % and 105%. 1. 00
and 15. 00 pL. of standard stock solution of arsenic were accurately sampled and added into hyperpure tri-
chlorosilane using micropipettor to prepare two simulated samples. The mass fraction of arsenic was
2.00ng/g and 30. 00ng/g, respectively. The content of arsenic in these two simulated samples was deter-
mined according to the experimental method. The found results were basically consistent with the theoreti-
cal values. The absolute value of relative error was less than 1%.
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