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Study on K single pulse- and double pulse-Laser induced
breakdown spectroscopy
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Abstract: The effects of the experimental conditions (integration delay time,inter pulse delay time, laser
energy and so on) on the KCI SP-LIBS(single pulse laser induced breakdown spectroscopy) and DP-LIBS
(double pulse laser induced breakdown spectroscopy) were investigated using a self-developed new liquid
jet. The intensity of line emission, time of line intensity-decay and LIBS stability were enhanced in DP-
LIBS than SP-LIBS. It is found that the sensitivity and limit of detection (LLOD) of K in DP-LIBS are 37
times those in SP-LIBS by curving the K 766. 49nm spectra mean intensity with K metal concentration.
The experimental results provide some basis for double pulse LIBS technique applying to the detection
metallic elements in liquid.
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Fig. 1 Schematicdiagram of the experiment setup
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Table 4 Theintensity and RSD of K 766. 49 nm with laser energy in SP-and DP-LIBS
DP energy/m] Intensity/counts RSD( %) SP energy/m] Intensity/counts RSD( %)
99. 08+22 5062. 8 1.42 106. 5 685 3.41
88.92+22 4790. 6 1.11 98. 64 509. 3 2.51
82.9+22 4165. 4 1. 44 92.8 443, 2 3.57
72.3+22 2805.7 1.8 83.06 296. 3 2.63
60.82+22 2081. 5 1. 14 78.5 271.7 3.15
50.12+22 2027. 2 1.82 67.9 251.8 2.7
39422 1029.7 1.2
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Table 5 The comparison of sensitivity and LOD for K 766. 49 nm in SP and DP-LIBS
TonicLine/ c c LOD(DP) LOD(SP) LOD(SP)/
S(DP) /S(SP)
(nm) DP SP (mg/L) (mg/L) LOD(DP)

K766. 49 36. 95 2.42 2. 44 1.285 47.53 37
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