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JOINT DETERMINATION OF TRIVALENT CHROMIUM AND HEXAVALENT
CHROMIUM IN SEAWATER BY HPLC-TQ-ICP-MS

SUN Ling-Ling"* ~SONG Jin-Ming"*** ~ LINing"*** SUN Xuan"*, LIU Yao"* YU Ying"*

(1. Public Tech-Supporting Center, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. CAS Key
Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China; 3. Functional Laboratory for Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266237, China; 4. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071,
China)

Abstract A method for the separation and determination of Cr(IIT) and Cr(VI) in seawater was established by
high-performance liquid chromatography-triple quadrupole inductively coupled plasma mass spectrometry
(HPLC-TQ-ICP-MS). The technology of kinetic energy discrimination (KED) in collision/reaction cell ICP-MS was used
to effectively eliminate the mass spectrum interference of *>C1'°0'"H" and *’Ar'*C on the determination of **Cr. The Dionex
IonPac AG7 (4 mm X 50 mm, 10 um) anion exchange column was selected as the analysis column to optimize the mobile
phase concentration and pH value. Results show that under the conditions of the mobile phase concentration at 0.08 mol/L
NH4NO;, 0.6 mmol/L EDTA, pH 7.5, and the flow rate at 1.0 mL/min, the ideal separation and determination of Cr(III) and
Cr(VI) could be completed in 80 s. In addition, the complexing concentration, pH, temperature, and time of EDTA were
also studied. In addition, under the conditions of the concentration of EDTA at 10 mmol/L, pH at 7.5, complexing
temperature at 50 °C, and complexing time in 2 h, Cr(III) could be fully complexed by EDTA. In the standard
concentration range of 0.1~50.0 pg/L, the linear correlation coefficients of Cr(IIl) and Cr(VI) were greater than 0.999 9,
and the detection limits were 0.010 and 0.015 pg/L, respectively. The recovery rate of the method was in the range of
90.4%~107.9%, and the relative standard deviations were between 1.66% and 3.71% (n=6). The method showed high
sensitivity, selectivity, in high accuracy and precision, suitable for the determination of chromium speciation in seawater
and other high salt samples, and provided a scientific basis for the quality evaluation of seawater.

Key words chromium; morphological analysis; seawater; high performance liquid chromatography-inductively
coupled plasma mass spectrometry



