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Fig. 1 Results of sulfur content with different sample weights
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Table 2 Results of sulfur content in different analysis time
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Table 3  Precision and accuracy tests of the method
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2.86 2.85 3.01 2.97 2.88 2.91 2.99
GBW (E)070077 2.90 2.93 2.04 1.03 2.32
2.92 3.02 2.89 2.93
6.85 6.66 6.68 6.80 6.84 6.85 6.82
GBW07163 6.74 6.77 1.04 0.49 1.72
6.70 6.72 6.80 6.78
10.28 10.40 10.15 10.22 10.26 10.36
GBWO07172 10.26 10.30 0.82 0.42 1.44
10.26 10.29 10.45 10.31 10.35
15.65 15.45 15.52 15.36 15.97 15.90
GBW ( E)070080 15.62 15.71 1.25 0.55 1.18
15.83 15.85 15.72 15.68 15.83
29.25 28.65 28.82 28.77 29.15 28.85
GBWO07165 29.00 28.95 0.73 -0.18 0.82
29.02 28.93 28.72 29.28 28.99
32.30 32.17 32.21 32.01 31.85 32.06
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31.95 32.03 31.95 32.24 31.81
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Table 4  Comparison of sulfur content determined with two methods
SRR S Bt 2 e S S4B (% ) HaxfiR7E SEBRAF Tt 2 e E M (% ) YRR 2E
i TARLLA MR AL SRPE L 1k (%) G AL AMIR AN 1 A pe it vk (%)
1 5.96 6.21 -0.25 11 2.23 2.05 0.18
2 26.09 25.60 0.49 12 24.62 24.85 -0.23
3 4.83 4.72 0.11 13 2.82 2.72 0.10
4 2.17 1.96 0.21 14 30.41 30.36 0.05
5 2.24 2.09 0.15 15 3.10 2.99 0.11
6 6.94 7.12 -0.18 16 5.23 5.00 0.23
7 4.12 4.08 0.04 17 2.17 2.02 0.15
8 2.47 2.20 0.27 18 15.73 15.88 -0.15
9 3.30 3.28 0.02 19 13.40 13.07 0.33
10 1.34 1.31 0.03 20 17.57 17.09 0.48
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Rapid Determination of Sulfur in Nickel — Lead - Zinc Ore by High -
frequency Infrared Carbon and Sulfur Analyzer

YE Man, LI Jing, MA Yifei, KE Yan, LI Xiaogui
(Xi’ an Northwest Geological Institute for Nonferrous Metals Co. , Ltd. , Xi’ an 710054, China)

HIGHLIGHTS

(1) The method for rapid and accurate determination of sulfur content in nickel — lead — zinc ore in high -
frequency infrared carbon and sulfur analyzer was established.

(2) The detection conditions for the ores with a sulfur content of 0.74% -32.0% were optimized.

(3) The problem of wide detection range, different sample types and many calibration curves with high contents

was solved.

ABSTRACT

BACKGROUND: High - frequency infrared carbon and sulfur analyzer can be used to rapidly analyze the sulfur
content in different ores with good stability. However, the analysis is greatly affected by the flux type, oxidation
temperature and time for various sulfur contents and sample types.

OBJECTIVES: To expand the detection range of sulfur and improve the detection efficiency.

METHODS: A high - frequency infrared carbon and sulfur analyzer was used to study the influence of
experimental conditions on the analysis results. By optimizing the sample weight, the amount of flux, and the
analysis time, a method for determination of sulfur with a content of 0. 74% to 32. 0% in ore samples was
established.

RESULTS:: The optimized conditions were 2. 8L/min oxygen flow, 45s analysis time, sample weight of 0. 0400g,
0.50g pure iron and 2. Og pure tungsten as flux. The detection limit of the method verified by national standard
material was 0. 185% , and the limit of quantification was 0.739% . The linear correlation coefficient of calibration
curve was better than 0.9995, the relative standard deviations were less than 3% (n =11) and the relative errors
were less than 2% . The relative errors were all less than the allowance limit for the ores analysis of relative error
obtained in accordance with DZ/T 0130—2006. The actual samples of the laboratory were determined by this
method and the traditional iodine combustion method. The absolute error of the measured values between the two
methods was less than 0. 5% , with an extremely significant linear relationship ( R* =0.9995) , indicating good
agreement between the two methods.

CONCLUSIONS: The method has high precision and low relative error. The detection limit, precision and

accuracy of the established method meet the analytical requirements of the ores.

KEY WORDS:; nickel ore; lead ore; zinc ore; sulfur; high frequency combustion — infrared absorption spectrometry
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