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Study on Properties of Plasma Spectroscopy of Laser-Induced
Carbon Materials with Different Chemical Forms

Zhong Ziming Lu Jidong Zheng Jianping Dong Meirong
(Electric Power College , South China University of Technology, Guangzhou , Guangdong 510640, China)

Abstract Four kinds of samples (graphite, CaCO,, NH; C;H, SO, H and coal) with different forms of carbon are used
for laser-induced breakdown spectroscopy (LIBS) experiment. Different gases (air, nitrogen, argon) are used to
analyze the influence of gases on atomic emission spectrum and molecular emission spectrum for carbon materials to
study the LIBS properties for the carbon materials with different forms. The results show that the variation rules of
neutral atomic emission C I intensities are that the strongest is in argon, the medium is in air and weakest in
nitrogen. Since there are reversible reactions among molecular emission C,, N, and CN, the variation rules of
molecular emission C, and CN depend on not only whether the samples themselves contain C—C, C=C or C—N, but
also the interaction mechanism between the plasma and surrounding environment.
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Fig. 1 Schematic diagram of sample structure. (a) Graphite; (b)CaCO;; (¢) NH,Cs H,SO; H; (d) coal
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Fig. 2 Schematic diagram of LIBS experiment system
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Table 1 Parameters of atomic carbon emission spectral lines

Carbon atomic emission A /nm AL /(10% s E./eV E,/eV
CI 193. 0905 3.051 1.263725 7.684766
CI 247, 856 0. 34 2.684011 7.684766
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with different structure. (a) Graphite; (b)CaCO;; (¢) NH,C;H,;SO;H; (d) coal
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Table 2 Parameters of molecular emission spectral lines

Molecular species Vibrational band

Wavelength /nm
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Fig. 5 C, molecular spectrum containing 516. 52 nm of four samples in the range of 510~517 nm. (a) Graphite;

(b)CaCO; ;5 (¢) NH.CsH, SO, H; (d) coal
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