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Abstract Aluminum resources are the strategic mineral resources,and it was included in the catalog of 24

strategic minerals formulated by the Ministry of LLand and Resources in 2016. In the process of prospecting,
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regional metallogenic conditions can be reflected by analyzing the change of trace element boron content,
and the boron/gallium ratio can be calculated to predict the depositional environment. Therefore, accurate
quantitative boron provides an important basis for bauxite mineral exploration. However, the mineral
composition of bauxite is mainly aluminum-containing minerals such as diaspore, boehmite and
gibbsite. The presence of high aluminum content will interfere with the spectral analysis of trace boron,
resulting in a large error in the analysis results. Moreover, the existing standard materials for bauxite have
not determined the value of boron, which limits the traceability ability of boron analysis methods in
bauxite. Therefore,according to the particularity of bauxite samples,a direct and rapid quantitative analysis
method of boron in bauxite was established in this study. The bauxite matrix simulation standard series
was constructed by adding alumina to the silicate spectral analysis standard material, and the calibration
curve was established by using the matrix composition similar to that of the sample,so as to eliminate the
interference of the matrix element aluminum. The results showed that the detection limit of boron in
bauxite samples was 0. 51 pug/g.the precision of the method was less than 5. 2% .,and the spiked recovery
rate was 95. 9% —103%. By comparing the results of bauxite standard material GBW07177—GBW07182
with the results of inductively coupled plasma mass spectrometry,it was found that there was no significant
difference in the analysis results, which showcased the reliability of this method. The proposed method does
not required sample pretreatment process, and the direct injection of solid powder greatly improved the

analytical flux. This method holds a great promise to direct field analysis if matched with benchtop

miniaturized instruments.
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Table 1 Standard series mixing ratios and B contents

Boron content/

STDseries number STD mixing ratio

(pgeg™ b
STD1 GBWO07702 : Al,O;=1:1 2.55
STD2 GBWO07703 : Al,O;=1:1 5.00
STD3 GBWO07704 : Al,O;=1: 1 10.0
STD4 GBWO07705 + Al;O3=1:1 25.0
STD5 GBWO07706 : Al,O;=1:1 50.0
STD6 GBWO07706 : Al;O3=3:1 75.0
STD7 GBWO07707 : Al,O;=1: 1 100
STDS8 GBWO07707 = Al;O3=3: 1 150
STD9 GBWO07708 : Al,O;=1:1 250
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Figure 1 Effect of excitation currents on signal intensity.
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Figure 2 Evaporation curves.
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Table 2 LOD,LOQ and dynamic range of the method(n=12)

/(pg+g!)

Element Parallel experiment results Standard deviation LOD LOQ Dynamic range
0.62 0.72 0. 98
0. 88 0. 44 0.49

B 0.17 0.51 1.70 1. 70—250. 00
0.56 0.53 0. 85
0.61 0.78 0.59
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Table 3 The spiked recoveries of B
Standard number Results/(pg = g H Spiked content/(pg + g ») Spiked results/(pg* g™ 1) Recoveries/ %
STD1 90. 7 100 96. 8 103
STD2 48. 6 50 48.9 98. 4
STD3 148. 0 200 171. 0 95.9
STD6 196. 0 200 195.0 96.9
T4 AERBEE
Table 4 Precision of the methods(n=12)
Sample number Results/(pg + g~ H) Mean/(pg *+ g ') Standard deviation/(pg * g=') RSD/%
91.1 89.8 90. 8 88.9
Sample 1 90. 6 90. 7 91.5 92.2 90. 7 1.01 1.1
91.3 91.5 89.1 91.4
51.3 46. 0 48. 8 49.5
Sample 2 48.3 51.4 45.9 48. 8 48. 6 2.15 4.4
46. 0 48. 8 46. 7 51.9
57.0 58. 8 62.1 61.1
Sample 3 63.6 61.2 57.7 58.6 60. 1 2.11 3.5
59.2 59.3 59.4 63.2
64.7 61.5 59.9 58.5
Sample 4 57.3 60. 1 65.4 60. 0 59. 8 3.09 5.2
56.0 60. 8 58.0 55.4
148 148 151 148
Sample 5 148 149 144 145 148 3.02 2.0
143 151 152 144
198 196 192 190
Sample 6 198 189 193 189 196 5.82 3.0
203 202 206 198
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Table 5 Comparison results of both methods

Boron content/(pg « g~ 1)

CRM number Relative error/ %
AC-ES 1ICP-MS
GBWO07177 179 181 1. 10
GBWO07178 173 168 2.98
GBWO07179 155 151 2.65
GBWO07180 85. 2 88.9 4. 16
GBWO07181 83.1 78.6 5.73
GBWO07182 80.5 84.2 4. 39
'
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