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Abstract: The elemental content of active materials of lithium battery electrode coating materials
is prone to fluctuations during preparation and use, which affects the consistency and safety of
battery performance. The sample-based elemental detection method is not universal and cannot

achieve rapid online detection. To address the variation of the elemental content of the active



material of the lithium battery electrode coating material, we propose a sample-free elemental
content detection method with internal hybrid matrix calibration using laser-induced breakdown
spectroscopy (LIBS) technology. Using the prepared lithium battery cathode coating material,
lithium iron phosphate (LiFePO4), the active material in the coating material, was selected as the
analysis object, and Fe I 340.754 nm, Li I 379.486 nm and P I 253.542 nm were used as the
analysis lines, and C I 561.471 nm was used as the internal mixed matrix spectral line to study the
elemental stoichiometry ratios of Fe/C, Li/C and P The elemental stoichiometry ratios of Fe/C,
Li/C and P/C were investigated respectively. The results showed that the elemental stoichiometric
ratios had strong linear correlation with the theoretical mass fraction ratios, with the correlation
coefficients R2 of 0.9862, 0.9935 and 0.9951, respectively. The detection models for the elemental
content changes were established based on the correlation between stoichiometric ratios and mass
fraction ratios, which were evaluated using the internal cross-test method with the root mean
square error RMSE of 0.0156, 0.0040 and 0.0044, indicating that the calibration model has good
robustness and reliability. The results demonstrate that the proposed model can detect the
elemental content changes of active materials in lithium battery electrode coating materials
quickly, in real time and accurately, and provide a rapid analysis method for online monitoring of
lithium battery electrode coating materials during the production process.
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Table 1 plasma thermometer results
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Fig1 Correlation curves between stoichiometric ratios and theoretical mass fraction ratios of Fe, Li and P
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