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Determination of Major and Minor Elements Contained in Geological
Samples by Microwave Plasma-Atomic Emission Spectrometer (MP-AES)

Terrance Hettipathirana, Phil Lowenstern

(Agilent Technologies, Australia)

Abstract A determination method for major and minor elements including Ag, Cu, Ni, Pb and Zn was
investigated by MP-AES. The sample was pretreated by HNO,;-HCI-HCIO,-HF. The proposed method
was validated by the analysis of geochemical certified reference materials within £10% standard deviations
(SD) In addition, the spectral interference could be corrected by the use of IECs and FLIC models. No
dangerous gas such as acetylene adopted in MP-AES methods might greatly improve the laboratory safety
and significantly reduce the running costs. It was successfully applied for the analysis of geochemical
samples with satisfactory results
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Table 1 MP-AES operating parameters /nm
Ni 305. 082 La
OneNeb Ag 328 068 1EC Cu, Ti
0. 4 L/min Ti 334, 940 1EC
Pb 405. 781 La,Ti
10 r/min 7n 481. 053 FLIC La,Sr Ti
/ Cu 510, 554 FLIC Al Os La
Lu 547, 669 FLIC Ni, Ti
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328. 068 nm o Zn,Cu Lu ,
MP Expert 1IEC o . Cu
(1 mg/L) 100 pg/mL 510. 554 nm .
1 000 pg/mL 1EC FLIC Cu 510. 554 nm
o 0 1 FLIC Ni Ti
o FLIC Al, Ti.La  Sr Lu o
1 FLIC (1) .Lu(2).Ni(3) Ti(4) Ni Ti Lu547 669 nm
Figure 1 Interference of Ni and Ti on Lu as corrected by FLIC.
3 Cu Zn (
FLIC . :Cu 0 39% ~2 37%,7Zn 0. 51% ~4 27%).,
) MP-AES o
TEC ’ MP Expert 4 4200 MP-AES MDL
FLIC ° Table 4 MDL and recoveries for reference
3 FLIC materials determined by MP-AES
Table 3 FLIC sequence /(mg-L~") GBM398-4 GBM908-14
. / Al . L . . MDL MP-AES /% MP-AES 1%
70 Ag mg/kg 1 458 487 94 2987 3037 98
(481, 053) 10 X 100100 100 x Cu % Qo002 Q37 Q39 95 230 237 97
Cu Ni % Qo002 Q39 a4l 97 - - -
(510, 554) 1o 1000 x 100  x x Pb % Qo002 Lo08 L17 92 324 330 98
Lu Zn % Q002 Q50 Q51 98 424 427 99
(547 669) 10 X 100 x x 100
4
3 .
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