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Laser Ablation Spectroscopy (LAS) Coupled with ICP-MS
and Its Applications in Geoanalysis
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(Analytical Laboratory ,Beijing Research Institute of Uranium Geology ,Beijing 100029, China)

Abstract; Laser ablation spectroscopy (LAS) is an elemental analysis method that requires
in principle only optical access to the sample surface and can therefore be used as a real
time, in-situ and remote monitoring method, with the advantages of the high space resolu-
tion, the speed of analysis,the ease or absence of sample preparation,the relatively low cost,
and the possibility to build portable instruments that allow real field analysis for any sub-
stances (gas,liquid or solid). However,major restrictions are the poorer detection capabili-
ties for trace elements compared to Inductively Coupled Plasma Mass Spectrometry (ICP-

MS). ICP-MS is a powerful,high sensitivity and low limit tool for multi-elemental and iso-
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topic analysis. But the sample preparation consumes time and the matrix elements influence
the analysis results. Combine LAS with ICP-MS to form LAS and LA-ICP-MS can comple-

ment the weaknesses of these two techniques. For example, LAS can be used first to filter

the samples of high contents to decrease the aggradation of the elements on the skimmer

core and reduce the matrix effects,and to test the homogeneity of the samples and the sta-

bility of the laser, so that to improve the accuracy and precision of the analysis. The LA-

ICP-MS has a separated laser sampling device, which makes it flexible to optimize the pa-

rameters of atomization and ionization respectively to improve the analysis performance.

LAS-ICP-MS has been employed on the analysis of rocks and minerals, which shows good

application prospects.

Key words: laser ablation spectroscopy(LAS,LIBS); inductively coupled plasma mass spec-

trometry (ICP-MS); geological analysis
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the connector of the fiber optic probe
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* 2 F LA-ICP-MS ¥ GBWO07108 BB MO THER
Table 2  Analysis results of GBW07108 by LA-ICP-MS
% 6 RMEFY  SHME/ RSDY 6 RWMETLY  SEM RSDY | 52 ERMETLY  SEM RSDY
fi/(ug/® (pug/®) fh(pe/® (pg/® fi(pg/® (pg/®

Mg 32 900 31 140 4.6 Y 9.9 9.1 4.4 Dy 1.7 1.6 4.9

Fe 17 780 17 640 1.2 Zr 67 62 1.3 Ho 0.36 0.33 3.4

Na 1635 601 0.1 Nb 6.6 6.6 3.3 Er 1.0 1.1 3.8

Ti 2 140 1960 5.6 Mo 0.32 0.38 8.5 Tm 0.16 0.17 5.9

Mn 488 434 3.5 Sb 0.37 0.43 9.4 Yb 0.9 0.9 4.4

Sr 987 913 2.8 Cs 3.5 3.2 5.6 Lu 0.13 0.14 3.5

Ba 132 120 2.5 La 16 15 4.2 Hf 1.9 1.8 3.8

Be 0.9 0.8 13.1 Ce 27 25 3.8 Ta 0.43 0.42 5.3

Sc 6 6 5.3 Pr 3.3 3.4 5.4 Tl 0.32 0.35 4.0

Co 10 9 8.6 Nd 13 12 3.7 Pb 19 18 3.0

Cu 21 23 7.0 Sm 2.6 2.4 4.3 Th 3.9 4.1 3.2

Zn 59 52 4.7 Eu 0.53 0.51 5.8 U 1.9 1.9 3.9

Ga 8.4 7.1 3.9 Gd 1.9 1.9 4.6 Ag 0. 049 0. 043 12.9

Rb 35 32 1.1 Tb 0.35 0.35 7.1
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