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1.1.1 Mgy RERRAEAETH WR-1 BRI MO E RS, MU R
2450+ 13MHz; % 1 2 % 800W ;B A 30L; M€ TIEE S 1. OMPa; iR MR & 12 B3
H CEM # 0 SR & i,
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EHTRBEL .
1. 1.3 iAF. FrAENH AR 18MQ HaK.
1.2 FRAEYS WA AT

MNERIFYFOEE Img/mL 84 LU RKIRESRR. B 1%HNO, ¥, Bl il
10ng/mL #) 15 M TER SR
1.3 HABERAHE

ARBESERFE S 0CHE 4h, MERIRE 0. 5000g FREMBEANMEHBREF,
WA 3mL HNO; il ImL H.O,,{E R AIMERN, = BEHEEAMBEYHN. BR12
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Table 1 Microwave acid digestion operatirg parameters

IH  AEDEW) EAREG)  FREEGS) R EEkPa)
1 550 220 150 700
2 700 230 200 1000
3 €09 150 100 300
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Table 2 ICP-MS operating parameters

(DICP %+ CEM i {i —3.9kV GO P ESH
RF h& 1050W QOB FEHSH AR (10454
BHSERE 15L/min B65 P55 0. 8u(Nor)
WES R R 0. 8L/min E.50 S, 33 # @ rE 30ms
ERa i o 0. 85L/min WEOSH )9 £/¢ 4K
HEREAE 1mL/min FHEE 10mm B E 3

(2)MS &% REEHEAL 1.1mm P RFEFRY 10
SHEHEZ 1.33X10°Pa REUEAR 0. 89mm BG4 HeE 72 8/14
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Table 3 Rare earth elements detect limits and sensitivity

TR HE FEEW B (3o,ng * mL™Y) REE (Counts/s/Ing « mL™")
La 139 94. 911 0. 009 5090
Ce 140 88.48 0. 010 4777
Pr 141 100 0. 008 6235
Nd 146 17.62 0. 019 1749
Sm 147 14. 97 0. 021 1967
Eu 153 52.18 0.014 3852
Gd 157 15. 68 0. 024 1886
Tb 159 100 0.012 7625
Dy 163 24.97 0. 016 2314
Ho 165 100 0. 008 6496
Er 166 33. 41 0.019 3257
Tm 169 100 0. 007 8551
Yb 174 31. 84 0. 026 4154
Lu 175 97. 41 0.012 8577
Y 89 100 0. 007 6132
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AEBEAEFEWE RN, AR R —R L BIRH GBW07403 #47 T RIERE . 4
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Table 4 Concentrations(n=7,ug/g)of REE in soil CRM GBW 07403

g X BB E RSD(%) o E
La 20.940.5 2.4 21+2
Ce 40.7+0. 6 1.5 3946
Pr 4.740.1 2.1 4.830.4
Nd 18.640. 4 2.2 18.4+2. 4
Sm 3.340.1 3.0 3.3+0.3
Eu 0.7040. 02 2.9 0.7240. 06
Gd 2.940.1 3.4 2,940, 4
Th 0.50+0. 02 4.0 0.49+0. 09
Dy 2.6+0.1 3.9 2.6+0.2
Ho 0.5140, 01 2.0 0.5340. 07
Er 1.640. 08 5.0 1.5+0. 3
Tm 0.26+0. 01 3.8 0.2840. 06
Yb 1.7040. 02 1.2 1.68+0. 22
Lu 0.2940. 01 3.4 0.2940. 03
Y 15.440.5 3.2 1542
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Table 5 Concentrations(n=17,ug/g)of REE in hair CRM GBW07601

PR TR TU T Ny S
TR haralips wevEsn

B 1 SZEIAARAER IE H 2%

addition standard calibration curve of yttrium)

T X ®EHE tr M (H T R B/ E h A E
La  0.052::0.007 0.049:+0. 008 Dy  0.015%0.0012 (0. 017)
Ce  0.11%0.02 0.12+0.03 Ho  0.002540. 0004 —

Pr  0.011%0.001 — Er  0.00570. 0007 —

Nd  0.041+£0.001 - Tm  0.001540. 0003 —

Sm  0.010%0.0017 (0.012) Yb  0.00630.0003 —

Eu  0.0065%0. 0008 (0. 006) Lu  0.0013%0.00013 —

Gd  0.011%0.0014 — Y  0.078+0.008 0.084+0.016
Tb  0.00220. 0003 —
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Abstract

This paper describes the study on 15 ultra trace tare earth elements of hair certified
reference material (CRM) by microwave acid digestion. A rapid and complete dissolution
of the hair sample was achieved by using a microwave digestion procedure requiring‘only
concentrated nitric acid and hydrogen peroxide. Fifteen ultra trace rare earth elements in
hair CRM GBW07601 were determined by ICP-MS. The matrix inhibition effect was e-
liminated by the addition standard calibration curve. Detection limits for 15 rare earth el-
ements are 0. 007-0. 026 pug/L. Using soil CRM GBW 07403 as quality control,the results
obtained from this work are in good agreement with the certified values and reference
values without separation and enrichment procedures.
Key Words ; microwave acid digestion, hair, CRM, ICP-MS, quality control, ultra trace
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