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Detection of Fe and Mn in underground water by use of
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Abstract: In this work, the laser induced breakdown spectroscopy(LIBS) technique, which combined with the sample
treatment method of liquid-solid conversion on zinc substrate, was used to detect the Fe and Mn in standard aqueous
solution samples, and the quantitative models of Fe and Mn were established according to the standard curve method. The
contents of Fe and Mn in groundwater from Dongting Lake area were detected by LIBS quantitative model, and the
results were compared with those obtained by inductively coupled plasma mass spectrometry(ICP-MS). The results
showed that the determination coefficients of LIBS calibration curves of Fe and Mn were greater than 0.98, and the
relative standard deviations were 4.3%. The root-mean-square errors of cross-validation were 0.024 and 0.007 mg/L, and
the detection limits of Fe and Mn were 0.028 and 0.008 mg/L, respectively. The average relative error was less than 10%
when LIBS was used to detect Fe and Mn in comparison with the ICP-MS.
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Fig.1 The composition of the experimental device
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Fig.3 Spectral acquisition region

1.3 EMNIEER

9T PEH LIBS HORXS KK H Fe. Mn HE
BHTROR, R APE RBRD) . M bR 22
(RSD) ., B —3 LE Y 7 AR 12 25 (RMSECV) L B2 A

R T4
2 RRBEEERIE
Fig.2 Solution liquid-solid conversion process

http://xb.hunau.edu.cn 202242 H
Rl WERRIRERE

Table1 Mass concentration of a standard solution mg/L
%' Fe BTk Mn i

1 0.010 0.005

2 0.025 0.010

3 0.050 0.025

4 0.100 0.050

5 0.200 0.060

6 0.250 0.080

7 0.500 0.100
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Fig.4 Spectral comparison between blank substrate and substrate containing sample to be tested
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Table 3 Detection results of actual spiked water body with different

detection methods

Gz Y WA/ (mg 1) AR/
(mg'L™) ICP-MS LIBS %
Fe 0.125 0.135 0.144 6.7
Mn 0.050 0.053 0.048 9.4
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