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Abstract The effects of the experimental conditions (integration delay, laser energy and so on) on the strength of
metal LIBS (laser-induced breakdown spectroscopy) spectra are investigated using a self-developed new liquid jet by
LIBS. The plasma emission spectra of K, Cr,O; , Pb(NO;) and CdBr, aqueous solutions at 532 nm laser excitation is
obtained. And the characteristic spectral lines of toxic metals Cr, Pb and Cd are identified. It is found that the
detection limits of Cr, Pb and Cd are respectively about 0.32, 15.6 and 57.6 mg/L. The results unfold the rapid
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detection capability of the liquid jet by LIBS on toixc metal in water.
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Fig. 1 Schematic experimental setup of liquid jet LIBS
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Table 1 Spectral lines of Cr, Pb and Cd

Element Experimentally observed/nm NIST database/nm Element Experimentally observed /nm  NIST database /nm

Crll 283.5 283.5629 Crl 425. 29 425. 435
Cr 11 284.19 284.202 Crl 427,37 427. 48
CrlI 284. 88 284.892 Crl 428.95 428.972
Cr 11 312. 47 312. 494 Cd1 340. 31 340. 365
Cr 11 313. 14 313. 206 Cd1 346.52 346.62
Crl 357.79 357. 869 Cdl1 360. 92 361. 605
Crl 359. 23 358.433 Pb 1 368. 18 368. 346
Crl 360. 4 360.533 Pb 1 405. 66 405.78
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Table 2 Best system parameters of three samples

Sample K,Cr,O; Pb(NO;), CdBr,
Repetition rate /Hz 2 2 2
Injection caliber /mm 0.2 0.2 0.2
Injection speed /(m/s)  30.39 30. 39 30. 39

Gas species N, N, N,
Gas speed /(m/s) 49. 06 49. 06 49. 06
Integral delay /ps 3 2 2.5
Integral time /ms 1.1 1.1 1.1
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Table 3 Limit of detection on Cr 1(425. 29 nm), Pb I (405.66 nm), and Cd I (360.40 nm)
Limit of detection Limit of detection .
Element Wavelength /nm o . SWQSVL! /(mg/L)
(this work) /(mg/L) (other works) /(mg/L)
Crl 425.29 0.3126 0.32 4308 0.1
Pb1 405. 66 0.31218 15.6 50414 0.1
Cd1 360. 4 0.9601 57.6 4H1o 0.01
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