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Table 1 Results of 6 groups of seawater samples/ ( pg/L)

Samples La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
TS-1 0.190 0.124 0.103 0.157 0.154 0.171 0.173 0.172 0.168 0.161 0.166 0.168 0.178 0.162
TS-2 0.088 0.119 0.115 0.120 0.113 0.107 0.132 0.118 0.151 0.149 0.157 0.147 0.167 0.149
TS-3 0.118 0.148 0.086 0.098 0.088 0.18 0.090 0.08 0.164 0.099 0.141 0.089 0.069 0.060
TS-4 0.089 0.063 0.032 0.062 0.092 0.063 0.097 0.136 0.089 0.078 0.099 0.095 0.116 0.089
TS-5 0.048 0.052 0.042 0.072 0.046 0.078 0.043 0.056 0.045 0.041 0.053 0.040 0.050 0.039
TS-6 0.068 0.061 0.059 0.058 0.065 0.098 0.065 0.072 0.060 0.064 0.066 0.068 0.078 0.095

x2 FAERHEBRFMETR (pg/L)
Table 2 Method detection limit and determination limit/ ( pg/L)

Elements La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
MDL 0.017 0.019 0.019 0.018 0.024 0.022 0.020 0.023 0.021 0.020 0.021 0.023 0.022 0.021
MQL 0.068 0.076 0.076 0.072 0.096 0.088 0.080 0.092 0.084 0.080 0.084 0.092 0.088 0. 084

x3 RBEEXRLER(n=6)
Table 3 Results of preeision test(n=06)

Elements La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
20.2 18.7 18.0 19.4 17.9 17.1 18.0 18.5 18.3 18.5 18.4 18.7 18.0 18.5

20.9 18.5 18.8 20.0 19.0 17.6 18.8 19.9 19.2 19. 8 19.1 20.0 19.3 20.3
Results/ (png/L) 19.8 19.5 17.8 20.0 17.9 16.6 17.6 18.7 17.9 18. 4 17.8 18.5 17.6 18.7
19.4 17.6 18.4 18.7 18.7 17.4 18.6 19.3 18.7 19.2 18.9 19.2 18.9 19.5
19.7 20.3 17.9 19.9 18.2 16.9 18.2 18.7 18.2 18.5 18.2 18.7 18.3 18.9
18.7 18.8 17.0 20.0 19.4 16.4 17.5 19.8 17.3 19.7 17.4 18.8 18.9 18.5
Mean/ ( pg/L) 19.8 18.9 18.0 19.7 18.5 17.0 18. 1 19.1 18.3 19.0 18.3 19.0 18.5 19.0
S/ (pg/L) 0.75 0.91 0. 62 0.53 0. 62 0.47 0.53 0. 60 0. 68 0.63 0. 66 0.58 0. 65 0.72
RSD/% 3.8 4.8 3.4 2.7 3.4 2.7 2.9 3.1 3.7 3.3 3.6 3.0 3.5 3.8

2.7 [EELLE
IR KA i (TS-5) TN 0. 2 g/ L TR A A
W, FE I IR AT bR RSB, SEER S A N3k

4 FroR, 14 Ffe 4 o0 2 AR mCR o 81. 4% ~
105. 0% , B AR TN [E1 SRR A 4y, W K A DG B3 43
Mgk,
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Table 4 Recovery rates results

Elements La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

Background/ ( wg/L) 0.048 0.052 0.042 0.072 0.046 0.078 0.043 0.056 0.045 0.041 0.053 0.040 0.050 0.039
Adding amount/(pg/L)  0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Results/ (pg/L) 0.211 0.235 0.234 0.275 0.222 0.266 0.215 0.243 0.236 0.213 0.228 0.231 0.247 0.249
Recovery rates/% 81.4 91.7 96.0 101.5 88.2 94.0 86.2 93.5 953 8.8 87.5 956 98.5 1050
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Determination of 14 Rare Earth Elements in Seawater by Solid Phase Extraction-Inductively

Coupled Plasma Mass Spectrometry

JIA Liang-liang'*, DONG Ling-yun’" , FAN Pei-dong'

(1. The Institute of Hydrology and Engineering Geological Prospecting Hebei Province, Shijiazhuang 050021, China;
2. Technological Innovation Centre for Groundwater Resources and Ecology Environment Security of Hebei Province , Shijiazhuang 050021, China;

3. Baoding University, Baoding 071000, China)

Abstract: A solid-phase extraction (SPE) method utilizing an iminodiacetic acid-based chelating resin as the stationary
phase was developed for the determination of 14 rare earth elements in seawater by inductively coupled plasma mass spectrome-
try (ICP-MS). Adjust the pH value of water sample to the range of 8.5~9.0, followed by adsorption and enrichment of the
target elements through solid-phase extraction. The detection limit of rare earth elements was 0. 017 wg/L~0.024 pg/L,the
relative standard deviation (RSD) of the method was 2. 7% ~4. 8% ,the recovery rates of spiking was 81. 4% ~105. 0%. The
proposed methodology is characterized by operational simplicity, high sensitivity, and efficiency, yielding highly satisfactory
experimental results.

Key words: iminodiacetic acid type chelating resin; SPE; ICP-MS; rare earth elements; seawater





