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1.1 FENESKF
L11 REMEAKE

ELEMENT 2 & 43 B i 808 & 55 89 1 1K i 3%
I (ZEE Thermo AR ., pH I L IGHE BRI E
AIRATFD BRI Z s B2 AU i e
TR i Co N ] A H 88 A BR 23 vl 5 Millipore 41
TKHL o
1.1.2 KA

i RO R IR A AR E AR WK 3 T OO0 R & Hbn
HEV W 26 [ Spex 24 ) A7 B9 1 000 mg/L iR G i
- T0 TR R U I R R R T

A g AL AL WL - & 1 png/L Ba,B.Co.Fe,
Ga,In, Li, Lu, Na, Rh, Sc, T1. U, Y. K 1§ 1%
HNO; B G .

WHREW - 10 ng/ml Rh 1 0. 5% HNO, %,
B E Z bR fEY B0 A7 191 000 mg/L Rh AR i
W (G5 : GSB04-1746-2004) F e 1M 5

HNO; : #4i9 Gp M & B il 528 /47
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S 1K Ry gk
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ELEMENT 2 & 43 #F i 808 5 45 8 1 17K it %
AL S B ER 1,

£ 1 ICP-MS XES#
Table 1 Instrumental parameters for ICP-MS

[R5 213 ZHH [BEE 213 ZHE
IR AT 23 1185 W ZJEE AL —1.10 mm
Fa AR 1,024 L/min RFEGHE —1.5 mm
WBHE 0.64 L/min RAEHE LR 1.1 mm
BHR R 16. 05 L/min R 0.8 mm

W FEFEHR 20 r/min SR B 1 8] 0.0 s

1.3 ZBH*

A EL 10 ng/ml B9F £ OC R AR UEF TR 0 ml,
0.25 ml.1 ml.5 ml.10 ml F 15 ml RJEE.LEH,
T K B 0.5 % 8-F2 3wk 1 ml, H 5%
AENME WA E pH~S. B E 10 ml. 4],
5 minJg M A 2% TritonX-114 F#% 2 ml, & 50 C
K10 min, BUF 41, 764 000 r/min F &0 3 min

WA 2> 8 . 35 25 BRI B 1 ml YR A L
AR B2 5 ml, B 4% 0 2 b v il 40k BE 23 0
0 ng/ml.0.5 ng/ml.2 ng/ml.10 ng/ml.20 ng/ml,
2 55 B R BB A s CAE R E Kl LT R
ZaIm e 2

310 ml KA AR B A E 2k, AR
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Fig. 1 Effect of solution pH value on La extraction rate

gER LWL pH [H~8 B W P Y La 58 2%
B, ASCHE M WL B T 20U o0 %
2.2 S-EEEWAEMNFIT

S-RELMEM T D R LR AT A 2
HORAG S-F kv I & i 2, W 1 ou R A0 e A8 L
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10 min,
2.4 BT EMKHR

PhZS AUV W A S0 A 7 WRARAS E5 M A o I 22 1)
SMETFEM LR MK B R 5 R W 2, il +
JLE MR H PR R 0. 002~0. 005 pg/L.
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Table 2 Detection limits for rare earth elements in water

TE RMB/ e LD iE RME/ (e LD

10 Ce 0.003 7 Lu 0.002
163Dy 0. 005 146 Nd 0. 004
166 Er 0.002 141 pr 0.003
S Eu 0.002 147Sm 0.003
7Gd 0.003 159 Th 0.002
1% Ho 0.002 169Tm 0.003
139 La 0. 004 12Yh 0.003

2.5 HHMERE KR IE

TE KRR s AR & 5 UE VW0, AR P8 7K FE RN AR
) YA K = 1 7 1 T e <O 1 B 8 5
93.3%~107.1% (£ 3), FIEWHE RIT.
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Table 3 Recovery results of spiked samples for detected rare earth ele-

ments in water

5% 4\‘@5@:’ 1111/\%:/ ?mﬂ?%{ﬁ:’ El&ES
(pg+ L7 (pg+ L7 (pg+ L7 %
10 Ce 0.081 0.01 0.092 101. 1
163Dy 0.019 0.01 0.030 103. 4
166 Ey 0. 007 0.01 0.016 94. 1
153 Ey 0.043 0.01 0. 055 103. 8
157 Gd 0.016 0.01 0. 025 96. 2
185 Ho 0. 005 0.01 0.014 93.3
139 La 0.031 0.01 0. 042 102. 4
5Ly 0. 004 0.01 0.015 107.1
M6 Nd 0.036 0.01 0. 047 102. 2
B 0.015 0.01 0.024 96. 0
17 Sm 0.018 0.01 0.027 96. 4
159 Th 0. 007 0.01 0.016 94. 1
169 Tm 0.005 0.01 0.014 93.3
172y} 0. 009 0.01 0.018 94.7

2.6 KEEmmME
X HCE P 38 XA g AT AR B KRR A R R o

FOFATINE 6 U, 7 45 S 14 A8 X b AR 25 (RSD)
2. 12% ~3.53% (F 4>, ", KA Sy K ER 4
i+ 70 W] ICP-MS 2 R 48 5 4 0, H X — s
SRR TTEW Lu. Th. Tm. Yb %5, 51 4 5
5 7E
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Table 4 Analysis results of rare earth elements in water samples

s % fai RSD/ ESfiEN /7 RSD/
(pg+L°H % (pg+L°H %

M Ce 0.053 2.61  TLu 0.002 2.37
163 Dy 0.019 3.53  MSNd 0. 031 3.16
156 By 0. 004 2.52 WPy 0.013 2.12
15 Eu 0.126 2.81  47Sm 0.016 2.53
157Gd 0.012 2.23  19Th 0. 001 2.15
165 Ho 0. 005 2.26  9Tm 0. 001 3.25
139 La 0.032 3.23 172Yh 0.002 2.52
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HE FIRATR ORG %5 BE B ME A R R . S B KORE Y B T
RN 93,306 ~107. 1%, A i I 2 &5 S 1) A0 X bk
HEfm 22 (RSD) 2y 2.12% ~3.53% . & ik nl 1 F
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Determination of REEs in highly mineralized water by

cloud point extraction-inductively coupled plasma mass spectrometry

CAI Shu-wei, CHENG Qing, LI Hua-ling, HUANG Hai-bo
(Nanjing Center , China Geological Survey, Nanjing 210016 ,China)

Abstract: This study determined the contents of rare earth elements in highly mineralized water using

inductively coupled plasma mass spectrometry with cloud point extraction. Hydrophobic complex, genera-

ted from the rare earth elements in high salinity water and 8-hydroxyquinoline, was extracted into tritonx-

114 surfactant phase by water bath heating. Analysis of the main factors affecting the extraction efficiency

of turbidity point shows that the detection limits are 0. 002~ 0. 005 ug/L, the recovery of actual water
samples ranges from 93.3% ~107.1% and the measured relative RSD values are 2. 12% ~3. 53%.

Key words: rare earth elements; inductively coupled plasma mass spectrometry; cloud point

extraction; high salinity water
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