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Table 1 IC chelation and preconcentration program

Step No. /min Flow rate/ Eluent composition( % ) Valve position R
(mL - min~") H,0 NH, Ac HNO; Vi V2
1 0. 00 0.0 — 100 — B Load Starting
2 2.00 1.0 — 100 — A Sample loading
3 202. 00 1.0 — 100 — Alkali metal elution
4 205.00 1.0 — — 100 B Inject Sample collection
5 210. 00 0.5 — — 100 A Load End of sample collection
6 213.00 0.5 — — 100 Column reconditioning
7 216.00 1.0 100 — —
8 218.99 1.0 — 100 —
9 219.00 0.0 — 100 — End
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Table 2 Detection limits( DL) and quantification limits( QL)

Element Isotope DL/(pg-L7") QL/(pg-L7") Element Isotope DL/(pg-L7") QL/(pg-L7")
A% 51 0.0021 0. 098 Sm 147 0. 0048 0. 009
Co 59 0. 0054 0.011 Eu 153 0. 0006 0. 007
Ni 60 0. 1269 1.143 Gd 157 0. 0030 0. 006
Cu 65 0.1104 0.544 Th 159 0. 0003 0. 003
Zn 66 0. 5046 1. 891 Ho 165 0. 0003 0. 003
Y 89 0.0015 0. 005 Tm 169 0. 0006 0. 003
Mo 95 0.0618 1.052 Yb 172 0. 0009 0. 004
Cd 111 0. 0048 0. 063 Lu 175 0. 0003 0. 003
La 139 0. 0030 0.012 Pb 208 0. 0003 0. 003
Ce 140 0.0021 0.014 U 238 0. 0031 0. 099
Nd 146 0. 0045 0.016

2.2 FEWEENE CREUESHT TR UESYE, X EPRERERE K CASS-4 ( Near-shore reference seawa-
ter sample from Canadian Research Council) AAHRIFR P #E4T 128G 40T, Hobn (8 A0 5E (0L 3% 3.

Table 3  The certified values vs. detected values of different trace elements of CASS-4

Certified Detected Recovery Certified Detected Recovery
Element  Isotope value/ value/ Element  Isotope value/ value/
(pg-L7H)  (pg-LH (%) (pg-L7)  (mg-L7YH (%
\ 51 1.180 +0. 160 1. 265 Sm 147 — 0.003 91.3
Co 59 0. 026 0. 003 0. 030 Eu 153 — 0. 000 91.3
Ni 60 0.314 +£0. 030 0.375 Gd 157 — 0.001 91.3
Cu 65 0.592 +0. 055 0.633 Th 159 — 0. 000 91.3
Zn 66 0.381 +0. 057 0.523 Ho 165 — 0. 000 91.3
Y 89 — 0.016 76. 1 Tm 169 — 0. 000 91.3
Mo 95 8.780 = 0. 860 9.076 Yb 172 — 0.001 91.3
Cd 111 0. 026 +0. 003 0.035 Lu 175 — 0. 000 106. 5
La 139 — 0. 007 91.3 Pb 208  0.0098 +0. 0036 0. 021
Ce 140 — 0. 005 91.3 U 238 (3.0) " 2.530
Nd 146 — 0. 000 91.3

# Information value only.
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Determination of Multiple Trace Elements in Seawater Using
Chelation Ion Chromatography and ICP-MS
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(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao 266071, China;

2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract An off-line chelation system combined with ICP-MS technique was developed for the quantitative
determination of trace elements in seawater, namely V, Co, Ni, Cu, Zn, Mo, Cd, Pb, U and rare earth ele-
ments( REEs). The system was built based on an ion chromatography equipped with MetPac® CC-1 chelation
columns which had a strong selective chelation to these target elements within a pH range 5. 2—5. 6. Acidified
seawater samples and NH,Ac(2 mol/L.) were blended to meet suitable pH before being injected into the che-
lation column, thus target elements were retained while alkali and alkaline metals were excluded. Then chela-
ted elements were eluted by HNO, (1 mol/L) and samples were collected for ICP-MS analysis. Varying the ra-
tio of input( gen. 200 mL) to output(gen. 5 mL), the target elements which were concentrated as 40 times as
their concentrations were far beyond instrumental quantification limits. At last, a certificated seawater CASS-4
was introduced and our detected values were in good agreement with those certified values.
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