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Abstract: The kinetics of Cr( ) oxidation by synthesized vernadite(§-MnO, ) was investigated through magnetic stirring and fractional
centrifugation. The oxidation procedure of Cr( I) by §MnO,could be divided into two first-order reactions a fast reaction followed by
a slow one. In high Cr(Ill) concentration solution the reaction was also well sub-simulated with diffusion equation and Elovich
equation according to the reaction phases. The rate constants markedly increased with temperature rising. The ratio of Cr('VI)/
Mn( II ) gradually decreased and eventually reached the theoretical value (0. 667) with the reaction. Cr(VI) Cr(Il)and Mn( 1)
adsorbed on §-MnO,only accounted 0.1 to 3% of the total amounts. The Cr(VI) /Mn( Il ) ratio on the surface of MnO, was much
smaller than the theoretical value due to the release of Mn( II) to the solution lagged behind Cr(VI). When Cr(Ill) was in low
concentration Cr( III') oxidation was controlled by the diffusion and adsorption of Cr( ). While in high Cr( 1) concentration the
key step was the diffusion of Mn( II') to solution.
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1 MnO, Cr(I) D
Table 1  Fitting parameters of kinetics equations of Cr( IlI') oxidation by MnO,
Elovich
In(l =¢,/¢y) = = c,=a+k'? ¢, =a+klnt
/’C /pmol + L7 [N k R? a k R? a k R?
25 100 0487 0.049 42 0.9892" " 52.27 0.9383" 0.5558 40. 44 14. 96 0.8195
0.001911 0.9814** 82.93 0.6752 0.8120 76. 86 2.981 0.6395
25 200 193.2 0.05240  0.9846" " 74.25 43.02 0.9461** 142.4 90. 55 0.8503
0.001813 0.9864"* 177.7 0. 898 8 0.702 8 157.0 6. 268 0.9929 "~
25 400 373.0 0.0186 2 0.9857" " 29.37 42.47 0.9910"* 78.54 91.52 0.9916" "
0.004210 0.9932** 197.9 9.559 0.9879** 23.59 59.28 0.9849* "
15 200 189, 2 0.021 51 0.9990 " * 3.749 18.59 0.9869" " 46.43 44.22 0.9678"
’ 0.002410 0.9709** 160.9 1.298 0.796 9 126.7 9.739 0. 866 9
35 200 194. 1 0.062924 0.9860" " 46.97 2.594 0.9874"" 3.114 60. 06 0. 897 3f
0.002323 0.9780**  176.5 1.736 0.8722 8.804  155.1 0.9026"
1) * = p <0.01 * p<0.05 a t Jc (pmol/L) ¢, (pmol /L) iR?
(n=7~11) k min ~! min'"? Elovich
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MaC ) 0 0.10
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J 0.0215.0.0524 0.0629 min"' £ 30 100130
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600 Mn( 1) MnO,
Mn( 1)
S0 2 Cr(VI)/Mn(1)( )
= Table 2 Change of amount of substance of Cr( V) /Mn( 1)
g4 cr(1M) /pmol + L~
= t/min 100 200 400 100 200 400
g 3% Cr(VI)/Mn(1I)  MnO, cr(VD) /Mn( 1)
& 5 .73 151 1.17  0.356 0.406  0.506
£ 200 10 1.09  1.01  0.878 0.250 0.297  0.363
z 20 113 0.842 0.740 0.176 0.181  0.215
100 30 L12 0.79 0.735 0.143 0.146  0.175
. | | | 40 115 0.777 0.681 0.146 0.146  0.194
0 40 80 120 160 60 112 0.78 0.690 0.127 0.138  0.180
t/min 90 113 0.768 0.661 0.131 0.138  0.153
¢ Ce(I)-Cr(V) Mn( ) 120 111 0.765 0.653 0.114 0.124  0.140
Fig.6 Change of Cr(I1) Cr(VI) and Mn( II) in the solution 150 L.10 0766 0.662 0.115 0.121 0.133
Cr(lI) MnoO,
cr(1) 3MnO, + 2Cr(OH); + 2H' —
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(5min ) ~ (. 667. 2 Ce(VD)/
: Mn(I) 1.17 ~1.73
cr(10) cr(VI) MnO, 0.667. Cr(1l) 200 100 pmol/L
Mn( II) MnO, Cr(VI) Mn(I) 0. 667 300 min .
MnO, MnO, Cr(I).Cr(VI) Mn(Il)
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Cr(VI) Mn(I) Mn( 1) Cr(VD).
MnO, 2 MnO, Cr(VD) /Mn( 1)
Cr(VI) Mn(I) Cr( VD) / (0.50 ~0.36) 10 min 0.36 ~0. 11
Mn( 1) ( 2). 2 Cr(VI) /Mn( 1)
Cr(VI) /Mn( 1) cr( M) (1. 17 ~0. 662) 0. 667
100 ~ 400 pmol/L Cr(VI) /Mn( 1) MnO, Mn( 1)
Cr(II) Mn(II) Ce( VD).
Cr(VI) /Mn( 1) 5 ~150 min 2 Cr( )
1.73. 1.51 1.17 1.10.
0.766 0. 662. Cr(VI) /Mn( 1) Mn( 1)
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