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Abstract Drilling fluid has important functions of carrying debris and balancing pressure. In order to adjust its
performance, we need to continuously detect the ions in the drilling fluid. The laser induced breakdown
spectroscopy (LIBS) technology is adopted to detect metal elements in drilling fluid . From the LIBS analysis of Ca,
Na, Mg and K elements in drilling fluid, the optimal detection condition is obtained. The results show that the delay
is 400 ns for Ca element, 500 ns for Na, Mg, and K elements. The gate width is 1000 ns for Ca and K elements,
and 1500 ns for Na and Mg elements. The application of LIBS on detection of metal elements in drilling fluid is
feasible. The establishment of experimental setup, the determination of detection parameters, and other influence
factors, can provide valuable reference for further research of LIBS on analysis of drilling fluid.
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Fig. 1 Schematic of the experimental setup
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Fig. 3 LIBS spectra of metal elements in drilling fluid. (a) Mg and Si; (b) Ca and Al; (¢) Na; (d) K
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Fig. 5 Radiation spectra of Ca element. (a) Evolution of intensity; (b) evolution of signal-background ratio
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Fig. 6 Radiation spectra of Na element. (a) Evolution of intensity; (b) signal-background ratio
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Table 1 Optimal parameters for LIBS experiment of each element in drilling {luid

Element Wavelength /nm Delay /ns Width /ns Laser energy /m]

Ca II 393.36 400 1200 10

Ca II 396.84 400 1000 10

Na I 589.0 500 1700 10

Na I 589.6 500 1500 10
Mg 11 279.55 500 1500 10
Mg 11 280.27 500 1000 10

Mg 1 285.21 500 1000 10

K1 766.49 500 1000 10

K1 769.81 500 1000 10
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