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Table 1  Operating parameters for ICP— MS

parameters values parameters values
Pl W 1200 v/ B 100
forward power dwell time
D i A
Pyl W <2 ‘}.}ﬁi‘-% 300
reflected power resolution

v an/ (Lomin™ ')
nebulizer gas flow rate

oea | EEERIZR B

ion collection peak hopping

varyag/ (Lomin™ ') oo | RIS 0 s
auxiliary gas flow rate ! mass range

vyt an/ (Lomin™ ') 14.0 FH IR 20

coolant gas flow rate ’ sSwWeeps

vigpe/ (mLemin~ ") 10
sample uptake '

GAMIEEAH |
points per peak

p sl Pa (1~ 9) x| B4 TR0 ]/ ms

-5 . s .
chamber vacuum 10 integration time
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Table 2 Isotopes, detection limits and quantification limits of REEs

TLH I % © K R AE ik R T i o 3% i B A ik PR
EL isotope Ly/107° Lo/107 ¢ EL isotope Lp/107° Lo/107°
La 139(99.9) 0.5 0.5 Dy 163(24.9) 0.3 0.3
Ce 140( 88. 5) 0.5 0.5 Ho 165( 100) 0.1 0.1
Pr 141( 100) 0.2 0.2 Er 166(33. 4) 0.2 0.2
Nd 146(17.2) 0.9 0.9 Tm 169( 100) 0.1 0.1
Sm 147(15.0) 0.8 0.8 Yb 174(31.8) 0.3 0.3
Eu 153(52.2) 0.4 0.4 Lu 175(97. 4) 0.1 0.1
Gd 157(15.7) 0.6 0.6 Y 89( 100) 0.4 0.4
Th 159( 100) 0.1 0.1

O FE b A R (w107 2 isotope abundance)

R3 EBRWEMRBLAESTSR

Table 3 Analytical results of REEs in rock reference materials by ICP- MS w gl 107 6
L GBW 07105 JB- 1la BCR- 1
EL standard X RSD/ % standard x RSD/ % standard X RSD/ %
La 56 17 57.7 1.9 38. 1 38.2 2.7 24.9 24,1 2.2
Ce 105 £12 107 2.8 66. 1 66.9 3.2 53.7 53.3 1.8
Pr 13.2%1.6 13.1 3.4 7.3 7.16 3.1 6.8 6. 88 2.1
Nd 54 %5 54.2 2.2 25.5 26.6 1.6 28.8 28.8 1.3
Sm 10.2%0.7 10. 4 2.6 5.07 5.35 2.2 6.59 6. 60 1.4
Eu 3.2%0.3 3.31 5.2 1.47 1.51 4.4 1.95 1. 89 1.9
Gd 8.5%0.7 8.36 4.5 4.54 4.54 4.0 6.68 6.69 3.3
Th 1.2%0.2 1.20 2.7 0.69 0.72 3.3 1.05 1.07 2.5
Dy 5.6%0.3 5.56 4.1 4.19 4.20 2.4 6.34 6.35 2.5
Ho 0.88%0.05 0.86 2.5 0.64 0. 68 3.5 1.26 1.32 1.6
Er 2.0%0.3 2.19 3.8 2.18 2.31 3.9 3.63 3.67 1.3
Tm 0.28%+0.04 0.27 4.9 0.31 0.29 3.8 0.56 0.51 2.7
Yhb 1.5%0.5 1.52 3.9 2.1 2.19 2.7 3.38 3.35 3.1
Lu 0.19%0.07 0.18 2.7 0.32 0.34 2.2 0.51 0.50 2.7
Y 225 23.5 2.9 24 22.8 3.3 38 39.0 3.1
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Determination of Rare Earih Elements in Rock Samples
by ICP-MS Using Microwave Digestion

MA Yingjun, LIU Cong-giang, QI Liang, H UANG Rong-gui, PENG Jian-hua
( State Key Lab. of Environ. Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: A simple method for the determination of rare earth elements ( REEs) in rocks by inductively coupled

plasma mass spectrometry ( ICP-MS) has been developed. Rock samples were dissolved using distilled HF +

HNOj in microwave oven. Such a sample digestion process can minimize the contamination and lower the

analytical blank and limits of determination. Experimental conditions and the factors affecting the determinations

were discussed. The method has been applied to the determination of REEs in the standard reference rock

samples. The detection limits of the method for REEs are (0. 1~ 0.9) x 10™°. The relative deviations of REE

concentration between the determined and certified values in the standard reference rock samples are less than

5% with precision of less than 5. 2% RSD (n= 5). Simple and straightforward of sample preparation, good

accuracy and precision are the remarkable characteristics of this method.

Key words: rare earth element; inductively coupled plasma mass spectrometry( ICP-MS); microwave digestion;

rock
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