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Particle Size Effect and Its Correction Method by Direct Measurement of
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Abstract Laser-induced breakdown spectroscopy (LIBS) is one of the effective ways to achieve online monitoring of
solid material characteristics by detecting the particle flow directly. We investigated the different particle sizes of
high purity quartz sand, whose stable flow was produced by high precision continuous powder feeding machine. 5
groups of quartz sand flow samples with different particle sizes were then ablated by a pulse laser directly to test the
particle size effect and its modified method. The results show that slight fluctuation of mass flow has no obvious effect
on the spectral intensity, while the fluctuation of particle size has significant impact on the spectral intensity. The
spectral intensity increases with the decrease of particle size. By analyzing the time characteristics of Si spectral line
intensity of each particle size, it is found that the effect of particle size is weak during the 2-4 ps delay time. Besides,
the directly, synchronously excited and generated N spectral lines were used as an internal standard of silica
spectrum, which may further weaken the effect of particle size, thereby obtaining the corrected spectral intensity
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which can characterize the particle flow. In this experiment, the correction effect of 343.76 nm line is best.
Key words laser optics; laser-induced breakdown spectroscopy; particle flow; particle size; mass flow
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Fig. 1 Schematic of LIBS experimental setup
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Table 1  Mass flow rates of different particle sizes

Particle size /pm Frequency /Hz Mass flow rate /(g/min)
180 220 1.164
150 221 0.843
106 222 1.046
75 224 0.972
48 227 0.940
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