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Abstract: The direct analysis of GBW07123, garnet and petrified wood were investigated u-
sing the homemade laser ablation and ionization time-of-flight mass spectrometer (LAI-
TOFMS). Samples were analyzed in pressed pellet forms. Parametric studies were conduc-
ted on the mass spectrometer with respect to laser power density, pressure of the buffer gas
and repelling modes of the pulse. The tentative methods used to determine elemental con-
centration and relative elemental concentration of samples were also discussed. In the re-
search, Mn was chosen as the referenced element. In LAI-TOFMS, elemental concentration

was calculated by RSCs (relative sensitivity coefficient) and the concentration of Mn, while
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relative elemental concentration was related to the mass of the measured element and its in-
tensity in the spectrum. In ICP-MS and XRF, relative elemental concentration was the ratio
of concentration of measured elements to that of Mn. Analytical process and results of LAI-
TOFMS, ICP-MS and XRF were compared. The results presented by LAI-TOFMS are in
relatively good agreement with that obtained from ICP-MS and XRF. Moreover, LAI-
TOFMS allows for rapid elemental analysis due to its simple sample preparation, almost no
contamination to sample and little sample consumption. Ultimately, LAI-TOFMS offers the
capability of semi-quantitative mineral direct analysis.

Key words: laser ablation and ionization time-of-flight mass spectrometer; ores; direct solid
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1 LAI-TOFMS
Fig. 1 Schematic diagram of LAI-TOFMS
1 LAI-TOFMS 1.1.2 ICP-MS XRF HP4500
Table 1  Typical operating parameters of LAI-TOFMS Agilent s
s MK-TI
/nm 532
/kHz 10 ;
/pm 250 ,54 PIONEER X
45° Bruker AXS . X
4 kW ;ISP4 X4
/V 70
/kHz 920 ISP .
/V 60 1.2
A v 16 GBWO07123 ,
Skimmer 1 /V 14.5
/MHz 1.61
/v 380 , QM-BP
v 1.4 . GBWO07123 54 MPa
Skimmer 2 /V 11.9
( )V —17.9 6 mm. 1 mm ¢ 0.1
( )/V —17.7 g ),
s LAI-TOFMS R
/Pa 5.5X10°° .
/kHz 20 ICP-MS ’
/V 745 0.1g ) 2 mLL HF 3 mL
/v 88 HNO,, 2 MPa 35 min,
A% 1318

, 3mL HCl 1 mL HNO,,2 MPa
30 mint*?, PET ,
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