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Spectrophotometric Determination of Micro Amounts of Manganese based on its
Catalytic Effect on the Cerium (IV)-Iodine Reaction

Norinobu YoNEHARA, Takashi Tomivasu and Hayao SakamoTo

Abstract

A catalytic spectrophotometric method for determining a minute amount of
manganese is proposed. The method is based on its catalytic effect on the oxidation
of iodine to iodate by cerium (IV), This reaction is catalytically promoted by
manganese in the presence of large amounts of dichromate in a nitric acid solution,

To 10.0 ml of sample solution in a glass stoppered tube, 1.5 ml of 7.9X1073
M potassium iodide, 2.5 ml of concentrated nitric acid(sp. gr. 1.38) and 1.0 ml
of 0.20 M potassium dichromate are added. This solution is kept at 20C in a water
bath and the reaction is initiated by adding 2.0 ml of 0.20 M cerium (IV) ammonium
sulfate(in 1 M sulfuric acid) at the same temperature. After iodide has been very
rapidly oxidized to iodine, the oxidation of the resulting iodine to iodate proceeds
at a moderate rate, Exactly 40 min after the addition of the cerium (IV) 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 plot of log(absorbance) vs reaction time (first-order plot) shows
linear relationship. The slope of this line is also used as a parameter for the
manganese determination ; the larger the concentration of manganese, the larger
the slope. Manganese can be determined in the range 0.03-1.0 mg 172,
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Fig. 1. First-order plots for the iodine-cerium(IV) reaction,
(O) Blank; (@) 2 g manganese per 16.5 ml, Conditions : 7.2X107*M iodide ; 2.
4Xx1072M cerium (IV) ; 1.6 M nitric acid ; 1.2X1072M dichromate ; 20C.
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Fig, 2. Effect of nitric acid concentration,
All symbols and conditions (except nitric acid concentration) as in Fig. 1.
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Fig. 3. ‘Calibration graphs.
Conditions : 7.0X107*M iodide ; 2.4X10~2M cerium(IV) ; 2.0 M nitric acid ; 1.2X 1072
M dichromate ; 20°C ; (O) reaction time 40 min,
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HEFEIY, 3, INEEHREICL > THIEL 2, Nat, K*, NH,*, NO;7i120.1M, ClO, l3lg
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72, 1 mg I'mAg*t, 0.1 mg 1"'?oHg?*, 1 mg 17'?Cl- K% 1°0.01 mg 1"'DBr-»"Z2 L F1
L 728EE, 0.20 mg "' r AU BRICOWTH2Y Y DERMEIZFINLF10.46, 0.46,
0.32%100.45 mg 171 TH - 7z,
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