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Abstract: A method for rapid determination of 17 rare earth elements in inter-well tracers was established with
methanol as dilution reagent. The diluting solution was optimized as containing 2% methanol and pH < 2. 47.
Under this optimized condition, the detection precision was 1.23% ~2.83% RSD and the inter-day precision in
six days was 2.25% ~4.76% RSD. The linear relationship for all rare earth elements was perfect with detection
limits of 2.0 ~9.0 ng/L. The spike recoveries for 17 rare earth elements were 85% ~ 108% , which satisfied
with the demands for trace amount of rare earth element determination.
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Fig.1 The effect of methanol concentration on determination
stability of rare earth elements
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Fig.2 Effects of acidity of eluent on recoveries of rare earth

element spike recovery
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Table 1 The interference of coexisting ions on rare earth

element determination

#t ev/(pe-l™) RSD/%| ®+ e/ (me L") RSD/%
TE kR WEE (h=6)| TR e MeH (n=6)
4G 10.0 9.83 4.40 |[ T 10.0 9.91 1.45
®Y 100 9.9% 3.13 | “py 100 89 2.43
Mg 10,0 10.04 411 || H, 10.0 9.32 4.34
Wce 100 993 212 || Er  10.0 10.71 3.69
Wp 100 9.72 L9 || ¥Tm 100 10.43 3.85
N 10.0  10.21 4.54 || yp  10.0 10.29 3.33
“gm  10.0 10.14 4.8 |[ ™ 100 9.82 1.23
BEy 100 9.19  2.56 || T 10.0 10.11  2.49
64 10,0 10.08 4.2

2.3 REMEHTEEER

BESLENSEGE, WEKRER 0 ~200
pe/L R ER RS, ST EMHERRBEBI KT
0.999, ICP -MS AR EMAENBLE(ATHIA
9 MEER) , BEBBIRIUERE T FER AL E N

FRAA BB - PR L TE
WE TR, HHE RSD EEMEHE, BR2 41T
Y RRARTENER LGB, 17 MR ETE
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BERERTEEWHEEE, A TEEBISHES
Prad R b o] BE AR AR L K B[], AR B 5T [R5 2%
THERHREERE(LR?L),NEEZ6dNE
K ERE R —IK, B 6 Wil E 4 R RSD, KAk
fERZ KBRS RN ERKE, AR2 TA,
HIEE 2 EE R 2.25% ~4.76% , B8 T EE
AREFMKPREHE.
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B AEABT ST A, 38 2od X S BRe i BB ME A B
BEEEFROERE, 73 HERIR, LI
1T A L TR B I tR E D 85% ~ 108%
WRRETEIR R ER (80% ~120% ) , B
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Table 2 Determinaition precision and inter-day precision
of rare earth elements

Lp-t
o ML py/(pg-17) _ HEkEE

TR e BIRBIREIXBARESRF6X RO/%

g 212 294 291 2.8 3.11 298 2.88 3.08
¥y 1.9 138 141 1.3 148 139 1.37 3.1
3, 237 330 3.17 3.21 3.41 319 3.45 3.62
“ce 1.4 126 1.23 1.28 130 1.31 1.28 225
“ip. 2,83 231 236 241 216 2.34 233 3.65
YNd 171 0.65 0.66 0.67 0.62 0.66 0.63 2.9
“ism 2,04 0.89 0.93 0.91 0.88 0.84 0.87 3.54
Bgy 2,37 L2 1.19 1.28 1.30 1.4 1.3 3%
164 1.61  2.42 2.39 2.45 2.30 2.38 2.48 2.6l
91, 1,78 0.91 0.87 0.93 0.91 0.8 0.8 3.06
®py 1.77 0.87 0.80 0.9t 0.84 0.85 0.81 4.7
B, 271 121 L1 120 1.3 122 1.24 3.9
g, 1.66 214 219 2.13 220 1.9 220 3.75
rm 168 L1113 1.09 110 1.14 116  2.35
"yp 191 0.82 0.83 0.85 0.83 0.8 0.87 2.8
S, 162 133 135 133 1.9 132 140 275
2057 1,23 2.01 1.98 1.8 1.94 2.4 2.09 4.05

#3  BHBRmEEI £
Table 3 Detection limit and spike recovery of the method

#r  ang DR cres
TR Wl TR e wem
3, 0.009 2.94 1.00 4.00 102
By 0.007 1.38 1.00 2.09 88
i P 0.003 3.30 1.00 4.01 x]
140ce 0.004 1.26 1.00 2.39 106
ipy 0.002 2.31 1.00 3.44 104
HoNg 0.004 0.65 1.00 1.42 86
47Sm 0.003 0.89 1.00 1.97 104
153y 0.003 1.22 1.00 2.31 104
5764 0.003 2.42 1.00 3.24 95
1597 0.006 0.91 1.00 2.01 105
163y 0.006 0.87 1.00 1.93 103
165Ho 0.002 1.21 1.00 2.07 94
166y 0.002 2.14 1.00 3.39 108
1697 0.003 1.1 1.00 2.16 102
12y}, 0.003 0.82 1.00 1.79 98
sy 0.003 1.33 1.00 2.2% %
2571 0.005 2.01 1.00 2.56 85
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Table 4 Analytical results of rare earth elements in

practical samples

WEE o/ (pg L0

_ FEEH
BLTR ol pm2  RSD/% (n=9)
458 .23 8.91 4.62
®y 0.83 10.01 3.91
B, 0.48 11.32 4.83
M0Ce 0.57 7.64 3.41
141py 0.81 8.31 3.23
16Nd 0.12 6.45 4.22
475m 0.73 1.52 4.9
13Ey 0.89 7.14 3.21
19764 0.75 10.03 4.27
1573 0.80 .21 3.99
le3py 1.51 7.63 3.62
165H, 0.32 6.34 4,08
16g; 1.03 7.84 4.27
ST 1.00 8.13 3.1
2y 0.43 9.32 3.56
Ly 0.39 7.14 4.4
257) 0.84 8.37 4.82
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