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Abstract

This paper highlights the crucial significance of rapid and accurate coal quality testing technology
for the efficient and clean utilization of coal, energy security, environmental protection, and indus-
trial upgrading. It elaborates on the core indicators of coal quality testing, including industrial anal-
ysis indicators (moisture, ash, etc.) and elemental analysis indicators (C, H, O, N, S), and points out
that traditional testing methods are complex, time-consuming, and unsuitable for modern industry.
With the maturity of spectroscopy technology, online coal quality testing technologies have been
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applied, such as natural y-ray detection, X-ray detection, Raman spectroscopy, near-infrared spec-
troscopy, and laser-induced breakdown spectroscopy (LIBS). Among them, near-infrared spectros-
copy and LIBS have become mature technologies. The paper also analyzes the principles, ad-
vantages, and limitations of these technologies, which provide technical support for the sustainable
development of the coal industry.
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Figure 1. Workflow of near-infrared spectroscopy
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Figure 2. Workflow of laser-induced breakdown spectroscopy
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Table 1. Performance comparison of online coal quality detection technologies
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