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Rapid On-line Column Separation and Determination of Cr(VI)
and Total Cr in Water by DRC-ICP/MS
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lonic chromium species(CrVI and Crlll) were separated from the sloution for the analysis by flow injection
through a cation exchange resin (Dowex 50W-X8-400) column. The objective of the study was to device a
rapid and simple approach for the determination and speciation of species. The experimental device employs
a low pressure flow system with 10-position switching valve and on line cation exchange column directly
linked to a Meinhard nebulizer with ICP/MS detection. An inductively coupled plasma mass spectrometer
(ICP/MS) equipped with dynamic reaction cell (DRC) was used as a detector for the determination of chro-
mium species. The potentially interfering effect§%#*2C*, 3°CI*®OH*, “°Ar'>CH* and®'CI*®0"* at the chro-
mium masses of m/z52 and 53 were reduced by approximately three orders of magnitude by using 0.4 mL/
min NH; as reaction cell gas in the DRC.

Key words : chromium species, cation exchange resin, DRC, ICP-MS, 10-position switching valve
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Fig. 1. Diagram of on-line column device for the separation of Cr(Ill) from total Cr mixtures.
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Table 1. Equipment and operating conditions

PerkinElmer SCIEX
Elan 6100DRC

ICP-MS instrument

Plasma conditions

Rf power 1300 W
Plasma gas flow 15 L/min.
Auxiliary gas flow 1.025 L/min.
Nebulizer gas flow 1.058 L/min.
DRC parameters

NH, reaction gas flow 0.4 mL/min
Quadrupole rod offset 00V

Cell path voltage -13.0V
Cell rod offset 9.0V
Rejection paramer a 0.0
Rejection parameter q 03V
Autolens On

Mass spectrometer settings

Dwell time 100 ms
Sweeps 60

Readings 1

Replicates 5

Isotopes monitored 52Cr

o83t & 9| Cr(VD), Total Cr2] £&]¢} DRCICP/MSE ©|&-

3 HE 55
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Table 2. Elution data of Cr(Ill) and Cr(VI) from cation
exchange resin

Pulse intensity of ICP-MS detection,

Sample i
Without passing with passing
through column through column
Blank(19%HNO;) 48+03 48103
*Cr(II) 12,163 £115.0 68310.23
*Cr(VI) 10,248 £ 98 10,256 £102
Mixture of Cr(ll)  8,913+85 4467 +38.0

and Cr(VD), (1:1)

*: The concentration of Cr was about 10 ng/g.
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Fig. 2. Effect of pH on elution of Cr(Ill) from cation
exchange column.
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