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Abstract  Laser-induced breakdown spectroscopy (LIBS) was applied to detect the copper and manganese
concentrations in an aqueous solution using chelate resin as the solid-phase support. Cu I 324.75 nm and Mn 11
257.61 nm were selected as the analysis lines. The parameters, such as the laser energy, delay time, laser focus
position, sample solution flow rate, and pH of the sample solution, were investigated. Further, the calibration
curves of Cu and Mn were established under optimal experimental parameters. The detection limits of Cu and Mn
were 0.03 and 0.098 mgeL ™", respectively. Furthermore, the proposed method was used to obtain the natural
water samples, and the recoveries of Cu and Mn were 93.88%-108.09% and 91.99%-103.88%, respectively. The
proposed method demonstrates high detection sensitivity, can be applied to natural water, and is promising for the
detection of heavy metals in water environments.
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Cu versus laser energy; (b) characteristic line intensity and SBR of Mn versus laser energy
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Table 1 Detection limits of Cu and Mn

Element Slope /(Lemg ') Op Lop/(mg+L™")

OS2 1ok, 48 2 9087 39853 STk 1 o e 119850 BB .
. . N N , N Mn 4076.97 133.78 0.098
Cu B¢ Mn #17 LIBS & I 7 75 3 09 & 5 BR, W] LUE
F 2 KR
Table 2 Comparison of detection limits
Element Ref. Lop/(mg-L™") Approach
13 0.77 Dehydrated carbon substrate
17 0.29 Paper substrate
Cu
8 0.054 Single drop microextraction
This work 0.03 Chelate resin substrate
17 0.13 Paper substrate
8 0.301 Single drop microextraction
Mn
18 0.62 Wood substrate
This work 0.098 Chelate resin substrate
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