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Table 1 POEMS instrumental parameters
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B I W
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v/ (Lemin™ 1)
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HERERAE

sampling conditions

KAFEHE/ mm
sampling cone orifice( Ni)
ﬂ]ﬁl{){ﬁf—‘f mm
skimmer cone orifice { Ni)
Ak
nebulizer
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spray chamber
PES IR THE em®/ min
sample uptake
e P
data acquisition
B KA T 5
acquisition mode
WA 3
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IR )/ s
scan lime
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run lime
AFHEE v
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Kk ik

calibration method
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meinhard concentric nebulizer

BEML %
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B IR I 1 5
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5
2
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Table 2 The abundance of the enriched and

natural europium isotopes

[FI {7 2% ¥ abundance/ %

isotope WREA spke AR H natural
PR 96. 45 47.8

"Eu 52.2

1.3 Mt A1 Ty ik
FI- ICP- MS R ek & 1 iR, £ 3 4

T BN S 2 B TR R R S
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Table 3 The operational procedure for flow injection
separation and preconcentration

L e I o7 s CAESRE A v/

.%lo: funoti:m valve time active medium (mL*min~ ")

stek : position * pump  pumped flow rate
- e

I R EEA s 4.0
!Ir(“.rl"l“g ||]jﬁ‘:t1‘|"

apy L R g s 4.0
loading  loading

o M EEE g0y c 2.25
rinsing  loading

agy DR EEA g, E 1.5
elution mjection

1.4 FEShAREE

FRELZY 0.2 ¢ HUTRRHERE ShEk 1 ¢ 5 8 A7 FF
i, BT A S, IR EEMAL 0.1 g
1.9642 Hg/ mL [t Eu [F)f7 AR5, 76 AW L
T, N 5 g NayO, 43050, 7r el L fh, 4
JATBON 250 mL BEA .0 80 mL 7K 2% 3 Ko 73 i,
AKIREL, 1L, JH 10 g/ L NaOH ¥ MVEREH S UTTE
5~ 6K, 1l 5mL 6 mol/ L HCLYEMRIIVE T b8 p
o A8 0. 24 mol/ L HCI PEIEAR 22 50 mL .
PLUF B3R 4y MR i O B olis i it i 2
100 mL 28R, I IR ZEVRK M0 RE 22 20 1, HERf
MW AEHEC S5 mL T 10 mL L@ 459, nA 1
mg/ mL Ba brfEFH 1 mL, H ®= 10% NH3*H,0
WpH A 2~ 2.5, 885 H0.01 molV/ L. HCl & AR
10 mL(GEH TARHED ) . @ H 9= 10% NH;y*
H,0 i pH 2~ 2.5, 2K i 0. 01 mol/ L. HCI &
ZAE 100 mL(ES T EMSA) .
1.5 [ B RRRR LA J B

WLICHRT 8] .

2 ZEHRTHE
2.1 WshiEs a8t
2.1.1 SRR EERN L

FEBE U, Psor 25 I 7E pH 2 0~ 2.5
I A) LA SE A7 . B 10 ng/mL Eu 1
0.001~ 0.2 mol/L. HCI L4, LA 2. 5 mL/ min [f19i
S R W T Bu {5 S RE AR AR 4k
P 2 Fios, BAERRIE N 0. 001~ 0. 01 mol/L. HCI
I, Psos B IR THOFE fE 8 100% WL Eu, X 5 5 2k 4
PEIS () 45 SR — 30y . O T # 4, &5 0. 01
mol/ L. HCI7E FAERRJE .

All rights reserved. http://www.ykcs.ac.cn



O IS B TVE o O ) Bl o B = ) ey 187 (6 R R AP o 1% 5B

Py (@)
E —p— ‘IZ

—/ |W — <+ T H,0O
S > w

L] LT

v

P, ICP-MS

Py (b)
C
E —»

W«
< H:O

S —»

P, v

ICP-MS

B 1 Ehi e 1 ek o

P T 2 8 1 A S 000 iz b A 5 o T 521 4%
Py (c) -
e
E—» »W([E1H)
w <
4_H10
S —p V
Pr o
ICP-MS
Py (d) __—
C —
E—p (l]
< ‘f <+ H,0
S W
Pa v LT
ICP-MS

2 Tl 740 Y 1CP- MS (i £k 15 HT 1

Fig. 1 Manifold and operating sequence for the orrline microcolumn separation and preconcentration system coupled to ICP-M S

Py —pump A, Pp —pump B, C —cariier( 0. 01 mol/ 1. HCI) : E —eluent( I mol/ L. HCI) ; S —=ample.
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Fig. 2 The relationship between the relative intensity of Eu

in the loading waste and the loading acidity
A(Eu)= 50 Mg/ L
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Fig. 3 The relationship between the Eu relative

intensity and the loading flow rate
A Eu)= 50 He/ 1.
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Fig. 4 The relationship between the relative intensity of

Eu in the eluate and the loading flow rate
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Fig. 5 Relationship between the Eu relative

intensity and the elution acidity
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Fig. 6 Relationship between the Eu relative

intensity and the elution flow rate
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Fig. 7 Relationship between the Eu relative

intensity and sampling time
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Fig. 9  Error magnification factor ( P) against the ratio

for reference to spiked isotope ( R)
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Table 4  Analytical results of Eu in geological

standard samples

w(Eu) /107 °

FE & .
B 52 i THEME RSD/ %
sample
ﬁlilllllurll rlﬂlllll u\"ﬁl':lgﬁ
0.510.440.49
GBW 07108 0.51%0.07 0. 46 8.7
0.43 0.42
0.68 0.66 0.78
GBW 07403 0.722%0.06 0.72 6.9
0.750.72
0.590.53 0. 62
GBW 07308 0. 56 £0.08 0.55 9.2
0.50 0. 52
5 AT E A
Table 5 Analytical results of Eu in barite
w(Eu) /107 °
7 1 Mg (Eu)/107° e
S ST mpg/ g (E -
FHE 14 “ w (Eu RI%
found average
0.056 0. 082 0. 144 82
0.063 0. 088 0.150 88
0. 064 0. 062 0.098 0. 160 98
0. 067 0. 086 0.148 86
0. 062 0. 092 0. 154 92
2.5 ff{E

AT RN B 2 T iR PUE I, B T 0
KA RE A TIA I, 3 5000 5 W05 BE ER AR O A iy o
&R Bu. AEA b i TURIRT Ve 8
13, B0 T AT (12~ 14 FE/h) L B SAR T Hih
WBNERHELR 7y B PR SE Jrik, At — 2P ok .
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Determination of Europium by ID-ICP-MS after
Onrline Separation and Preconcentraion

L U Yuan-qi"?, YIN Ming', LI Bing'
(1. National Research Centre of Geoanalysis, Beijing 100037, Ching;
(2. The Graduate School of the Chinese Acadamy of Science, Beijing 100039, China)

Abstract: A method for the determination of europium by ID-ICP-MS after orrline separation and preconcen-
tration with Psg; microcolumn was developed. The enrichment factor is 16 with sample consumption of 7.5
mL. Validity of the method was examined by the determination of europium in geological standard reference
materials. The results are in good agreement with certified values with precision of 6. 9% ~ 9. 2% RSD( n=

5). To further verification of the validity of this method, a barite sample has been determined and the recov-

ery is 82% ~ 98% . T he detection limit of this method for europium is 22 ng/ L.

Key words: europium; isotope dilution inductively coupled plasma mass spectrometry( ID-1CP-MS); Psp7; o

line separation and preconcentraion
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