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B ECH™ U-Pb [F]f7 2 5 F Mk & o R & B A iU B3 40 3 BHECA R 53 4F 2 =) 58 ko
GeolasPro HD 06 #11H 2 %t H COMPexPro 102 ArF 193 nm 4> T I06 28 #1 MicroLas Y652 R 4t
i, ICP-MS A58 Agilent 79000 A% IR 531 IO ACBE . 4021 e 2 %5 B 43 il > xpm. xxHz
A5 Jem?, BOLFKIMIEFES, SREZAERR, &OMELRTT R . WA ICP
Z AT —A T #94% 5478 & (Giinther and A. Heinrich, 1999; Luo et al., 2018a), iZotHh 245
HEH TE 5 FIEMBRREE, DS TG 5 IF RS 5 (Hu et al., 2014). 783 B HTI0
NbE (41mgmin-1) KSR, DAPEE AT HERGEE RS 2 5 (Luo et al., 2018b). BEAHL S 04T
IR EE KL 20 s ZAE S 50 s FEE 5. 8541 91500 (Wiedenbeck et al., 1995) {E R4Mx LA
BT Po/U 23T AI RIS AL OE, BRECH™ BS-1 fE N RFIAE ST b 7EARBFFH, BS-1 1)
XA AT H RIS 200Pb/28U SRS BB N **Ma, 5S40 508.940.3 Ma —F((Fletcher
etal., 2004). BISHRAEYI P NIST610 1EAMRiH AT E L 3= % &R IE(Liu et al., 2010a). X453
AR BT CEFEE A BE SRR R RBEERRIE. TR S E & U-Pb [
B HEAAERS 5D SR FH#E ICPMSDataCal (Liu et al., 2010b)58 5. BEELHFEM 1) U-Pb 4E
A 1 AR 2 1| RO AR WS IS 2 1 8K Tsoplot/Ex_ver3 (Ludwig, 2003) 58 .

1.7 In-situ U-Pb dating and trace element analysis of xenotime by LA-ICP-MS

U-Pb dating and trace element analyses of xenotime were conducted at the Wuhan
SampleSolution Analytical Technology Co., Ltd., Wuhan, China. Laser sampling was performed
using a GeolasPro HD laser ablation system that consists of a COMPexPro 102 ArF excimer laser
(wavelength of 193 nm and maximum energy of 200 mJ) and a MicroLas optical system. An Agilent
7900 ICP-MS instrument was used to acquire ion-signal intensities. All analyses were performed
with a laser spot size of x um, a repetition rate of x Hz and a fluence of 5 J/cm? in this study. The
Helium was used as the carrier gas in the ablation cell and merged with argon (makeup gas) behind
the ablation cell (Giinther and A. Heinrich, 1999; Luo et al., 2018a). A signal-smoothing and
mercury-removing device was used in this laser ablation system to obtain smooth signals and reduce
the mercury signal (Hu et al., 2014). A small amount of (4.1 mg min™') water vapor was added before
the ablation cell to improve the analytical accuracy and precision (Luo et al., 2018b). Each
single-spot analysis consisted of 20 seconds of background signal acquisition followed by 50 seconds

of ablation. Zircon 91500 (Wiedenbeck et al., 1995) was used as an external standard to correct the
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Pb/U fractionation and instrumental mass discrimination, and xenotime BS-1 was analyzed as an
unknown. The obtained weighted average 2°°Pb/?*8U ages in x analyses of BS-1 are ***Ma in this
study, which are consistent with the reference age of 508.9 + 0.3 Ma (Fletcher et al., 2004). The trace
element compositions of xenotime were calibrated against NIST 610 glass as an external calibration
(Liu et al., 2010a). Off-line selection and integration of background and analyte signals,time-drift
correction, and quantitative calibration for trace element analyses and U-Pb dating were performed
by ICPMSDataCal (Liu et al., 2010b). Concordia diagrams and weighted mean calculations were
made using Isoplot/Ex_ver3 (Ludwig, 2003).

References

Giinther, D., A. Heinrich, C., 1999. Enhanced sensitivity in laser ablation-ICP mass spectrometry using
helium-argon mixtures as aerosol carrier. Journal of Analytical Atomic Spectrometry, 14(9): 1363-1368.

Luo, T. et al., 2018a. Reassessment of the influence of carrier gases He and Ar on signal intensities in 193nm
excimer LA-ICP-MS analysis. Journal of Analytical Atomic Spectrometry, 33(10): 1655-1663.

Hu, Z.C., Zhang, W., Liu, Y.S., Gao, S., Li, M., Zong, K.Q., Chen, H.H., Hu, S.H., 2015. “Wave” signal-smoothing
and mercury-removing device for laser ablation quadrupole and multiple collector ICPMS analysis:
application to lead isotope analysis. Analytical Chemistry, 87(2), 1152—-1157.

Luo, T. et al., 2018b. Water Vapor-Assisted “Universal” Nonmatrix-Matched Analytical Method for the in Situ
U-Pb Dating of Zircon, Monazite, Titanite, and Xenotime by Laser Ablation-Inductively Coupled Plasma
Mass Spectrometry. Analytical chemistry, 90(15): 9016-9024.

Wiedenbeck, M. et al., 1995. Three natural zircon standards for U-Th-Pb, Lu-Hf, trace element and REE analysis.
Geostandards Newsletter, 19(1): 1-23.

Fletcher, I.R., McNaughton, N.J., Aleinikoff, J.A., Rasmussen, B., Kamo, S.L., 2004. Improved calibration
procedures and new standards for U-Pb and Th-Pb dating of Phanerozoic xenotime by ion microprobe.
Chemical Geology, 209(3-4): 295-314.

Liu, Y.S., Hu, Z.C., Zong, K.Q., Gao, C.G., Gao, S., Xu, J. and Chen, H.H., 2010a. Reappraisement and refinement
of zircon U-Pb isotope and trace element analyses by LA-ICP-MS. Chinese Science Bulletin, 55(15):
1535-1546.

Liu, Y.S., Gao, S., Hu, Z.C., Gao, C.G., Zong, K.Q. and Wang, D.B., 2010b. Continental and oceanic crust
recycling-induced melt-peridotite interactions in the Trans-North China Orogen: U-Pb dating, Hf isotopes and
trace elements in zircons of mantle xenoliths. Journal of Petrology, 51(1&2): 537-571.

Ludwig, K.R., 2003. ISOPLOT 3.00: A Geochronological Toolkit for Microsoft Excel. Berkeley Geochronology
Center, California, Berkeley, 39 pp.

Bk &R HL 1T : 027-87581808 18164055108 —uh RS | Ll PR



	第一章 U-Pb同位素定年方法描述
	1.7磷钇矿LA-ICP-MS微区原位U-Pb定年和微量元素分析
	1.7 In-situ U-Pb dating and trace element analysis


