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Abstract: The release of reduced Se by oxidation is an important source of bioavailable selenium in the Earth surface envi—

ronment. However kinetic on the redox reactions of elemental Se is limited and specific rate constants are generally un—

known. By using the technology of*Se—""Se double spike we carried out the experimental study on the kinetic mechanism

of elemental Se oxidization by HNO, and MnO,. The results showed that elemental Se could only be oxidized to Se( IV) by

HNO, and MnO, and the reaction process of elemental Se oxidation by nitric acid and manganese dioxide can be fitted by

the pseudo first-order and zero order rate law in which the rate constants are 0. 0045 h™" and 0. 033 pg * mL™" * h™" re-

spectively. Furthermore the obtained data and kinetic simulation suggest that diffusion of NO; anion to elemental Se sur—

face is the rate-controlling step during HNO, oxidation process and the reaction of solid MnO, with elemental Se is closely

related to the amount of the activated Se atoms.
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Concentration changing of products in solution

with elemental Se oxidized by HNO,
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1 HNO; MnO,
Table 1 Concentrations of different products

during elemental Se oxidization by nitric acid

and manganese dioxide ( pg/mL)
HNO, MnO,
Se(IV) - Se(IV)= Se  Se(IV)= Se(IV)- Se
/h (VD) (VD)
HG-AFS DS HG-AFS DS
0 _ _
1 0.05 — 0.27 0.21 —
3 0.05 — 0.56 0.53 —
6 0.36 0.39 — 0.86 0.45 —
12 0.60 0.66 — 1.55 1.39 —
24 0.93 1.04 — 1.88 1.71 —
36 1.12 1.21 — 2.77 2.02 —
48 1.38 1.51 — 2.47 2.19 —
60 1.47 1.60 — 2.76 2.89 —
72 1.78 1.80 — 2.78 3.01 —
96 2.16 2.13 — 3.79 4.07 —
120 3.11 2.91 — 4.37 4.39 —
144 3.34 3.27 — 5.20 5.33 —
180 3.45 3.63 — 6.28 5.97 —
216 3.63 3.67 — 8.00 7.67 —
288 4.57 4.53 — 10.52 9.67 —
372 5.14 4.89 — 13.70 13.64 —
456 5.55 5.60 — 17.79 15.82 —
576 6.45 6.25 — 23.36 19.29 —
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Table 2 Kinetic parameters of element Se oxidization by HNO,( 23+2°C)
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