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ABSTRACT

The Laser-Induced Breakdown Spectroscopy (LIBS) has great advantages as an analytical
technique, namely real-time analysis without sample preparation, ideal for mobile chemical
sensor for space exploration. The LIBS plasma characteristics are strongly dependent on the
surrounding pressure. In this study, seven types of target (C, Ti, Ni, Cu, Sn, Al, Zn) were
investigated for their elemental lifetime. The target was located in vacuum chamber which
has the pressure range of 760 to 10° torr. As the pressure is decreased, the elemental
lifetimes of carbon and titanium declined, while all other targets showed increased lifetimes
until reaching 1 torr and declined with continued pressure decrease. The boiling point and
electronegativity amongst the physicochemical properties of the samples are used to explain
this peculiarity.
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Fig. 1. LIBS spectrum of various elements
Table 1. Wavelength of elements
Element Wavelength (nm)
C 247.8561
Ti 499.1066
Ni 341.4764
Cu 521.82
Sn 283.9976
Al 396.152
Zn 481.0532
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Fig. 2. LIBS spectrum of carbon according
to laser wavelength
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Table 2. Physicochemical properties of test samples

First ionization . i Heat of

. Electro- Boiling point L

Element Radius [pm] energy negativity K] vaporization

[K]/mol] [K]/mol]
C 67 1086.5 2.55 4300 715
Ti 176 658.8 1.54 3560 425
Ni 149 737.1 191 3186 378
Cu 145 745.5 1.90 3200 300
Sn 145 708.6 1.96 2875 290
Al 118 577.5 1.61 2792 293
Zn 142 906.4 1.65 1180 119
Mg 145 737.7 1.31 1363 128
Si 111 786.5 1.90 3173 359
Fe 156 762.5 1.83 3134 347
Ca 194 589.8 1.0 1757 155
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