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Spectrophotometric Determination of Micro Amounts of Chromium

Based on its Inhibitory Effect on the Cerium (IV)-Iodine Reaction

Norinobu YONEHARA, Yukihiro FURUKAWA and Hayao SAKAMOTO

Abstract

A kinetic method is proposed for the determination of micro amounts of chromium based

on its inhibitory effect on the oxidation of iodine to iodate by cerium (IV) in acidic solution.

To 10.0 ml of sample solution in a glass stoppered tube, 1.5 ml of concentrated nitric
acid (sp. gr. 1.38) and 2.0 ml of 0.20M cerium (IV) ammonium sulfate (in 0.48M sulfuric
acid) are added. The solution is kept at 15°C in a water bath and the reaction is initiated
by adding 1.5 ml of 7.9X103M potassium iodide. After iodide has been very rapidly oxi-
dized to iodine, the oxidation of the resulting iodine to iodate proceeds at a moderate rate.
Exactly 10 min after the addition of the iodide solution, the unreacted iodine is extracted with
5.0 ml of carbon tetrachloride. The absorbance of the extract is measured at 515 nm, using
carbon tetrachloride as a reference. The larger the concentration of chromium, the higher
the absorbance. Chromium can be determined in the range 0.1—0.4 mg 1% The relative

standard deviation is 7.2% for 1.0 mg 17! chromium (n=10).
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Fig. 1.  Absorbance vs time curves for the cerium (IV) -iodine reaction.
(O, &) Blank; (@, A) 4.0 mg 1™ * chromium; ((J) A (Abs) (the difference between
@® and O). The reactions were initiated by adding iodide (O, @) and by adding
cerium (IV) (&, A) . Conditions: 7.9 X 10~ *M iodide; 2.7 X 10 ™ 2M cerium (IV) ;
1.34M nitric acid; 0.17M sulfate; 15°C
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Fig. 2. Effect of (a) sulfate concentration, (b) cerium (IV) concentration and (c) iodide

concentration.
All symbols and conditions (except for the condition indicated on abscissa) as in
Fig. 1. Reaction time 10 min in all cases.
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Other conditions as in Fig. 1.
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