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Simultaneous Determination of Chromium{II} and Chromium(VI)
by High Performance Liquid Chromatography(HPL.C)

Jae Hoon Roh, Chi Nyon Kim, Choon Sung Kim, Kyco Sang Kim
Institute for Occupational Health, Yonsei University College of Medicine

Analytic methods for Cr(VI) level in industrial hygienic field were suggested by the National
Institute for Occupational Safety and Health(NIOSH method 7600, 7604). There were growing
needs for measurement of Cr(fIl) and Cr(VI) levels simultaneousty. Two analytical methods
were suggested to determine Cr(IT) and Cr(VY) levels simuitanecusly. The one is method by
using reversed phase high peformance tiquid chromatography(HPLC) and the other is by using
ion exchange HPLC. The purpose of this work was to evaluate the usefuiness of these two ana-
lytic metheds. For the difference of ionic charges of Ce(IlI)-ethylendiamine tetraacetic
acid{EDTA) chelate and CrQ,*, we could detect them simuitaneously by ion exchar ¢ HPLC.
Also, we atternpted to determine the levels of Cr(III) and Cr(VI) chelated with sodium diethyl-
dithiocarbamate(NaDDTC) by using reversed phase HPLC. The confirmation of Cr(II} and
Cr(VI) were checked by fraction collector and flameless atomic absorption spectrometer. The
optimal conditions for the formation of Cr(II-EDTA chelate were two hours incubation pericd
with pH 5. Cr{I)-EDTA and Cr(VID) in EDTA sclution were successfully separated by anion
exchange cotumn using Na,CO,/NaOH mixture as mobile phase. Peaks of Cr(Iil)}-EDTA and
Cr{VI) in EDTA were identified at 5 minutes and 7 minutes of retention time respectively by the
ion exchange HPL.C. The formation of Cr{llI)-NaDDTC and Cr(VI)-NaDDTC chelates were
twelve hours incubation period. Cr(IIN)-NaDDTC and Cr(VI)-NaDDTC chelates were separated
by reversed phase column using methanol and water mixture as mobile phase. Peaks of Cr(VI)-
NaDDTC and Cr(IID-NaDDTC chelates were identified at 13 minutes and 26 minutes of reten-
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tion time respectively by the reversed phase HPLC. Due to reduction of Cr{VI} to Cr{lll}, it
seems to be not suitable for simultaneous determination of Cr(III)-NaDDTC and Cr(VI}-
NaDDTC chelates by reversed phase HPLC. Simultaneos determination of Ce(IlI) and Cr(VI)
by ion exchange HPLC was more accurate and simple method.
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Ion exchange HPLC, reversed phase HPLC, Trivalent Chromium (Cr III),

Hexavalent Chromium{Cr VI), Ethylenediaminetetraacetic acid(EDTA), Sodium

diethyldithiocarbamate(NaDDTC).
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Table 1. Reversd phase HPLC operation ¢ondition

Description Condition

Column Polymer C18(4.6mm x 25¢cm)
Mobile phase Methanol : Water(80 : 20)
Flow rate 1.0ml/min

Detection UV detector, 254nm
Injection Vol. 204

Chart speed 0.5cm/min
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Tabie 2. Atomic spectrometer operation condition

Description Time(sec) Condition
Lamp Wavelength{nm) 3579
Slit Width{nm) 0.2
Lamp Current(mA) 7
Dry Temp.(*C) 20 120
Ashing Temp.(*C) 7 1000
Atomize Temp.("C) 5.2 2300
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Table 3. Ion exchange HPLC operation condition

Description Condition

Column IC(4.6am % 10cm}

Mobile phase 7.0mM Na,CO,/0.5mM NaOH
Flow rate 0.5ml/min

Detection UV detector, 240nm

Injection Vol. 204

Chart speed 0.5cm/min
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