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The formation characteristics of iron and manganese oxides in the quartz sand
columns under the leaching condition

WU Xin-liang, GU Pei, WANG Yi-jun, LIU Fan and HUANG Li
(Key Laboratory of Arable LLand Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The formation characteristics of the iron-manganese oxides were studied by leaching the quartz sand
columns periodically with different concentrations of mixed iron and manganese ions for forty times. The results
were as follows: (D With the increasing leaching times, the concentrations of iron and manganese ions and pH
value of leaching liquids generally exhibited decreasing first and increasing afterwards. @ Iron and manganese
oxides produced under different treatment conditions showed extremely significant difference in content. The
higher the concentrations of iron and manganese ions in the treatments were, the higher the content of iron and
manganese oxides coated on the sands was. The condition that the molar concentration ratio of iron and man-
ganese ions of leaching liquid was 2:1 seemed to be the most favorable condition for the formation of iron and
manganese oxides. With the increase of leaching times, the increase of iron-manganese oxides content slowed
down. The content of iron and manganese oxides in different layers of sand columns showed significant differ-
ence. The content of oxides in the sub-layer (20~30 cm) was obviously higher than that in the other layers. &

The correlations between different forms (amorphous form and crystal form) of iron oxides and manganese oxides
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in various stages (ten leaching times comprising one stage) showed difference, and the ratio of iron and man-
ganese oxides, especially in amorphous form, rose with the increase of leaching times.

Key words: quartz sand column; iron and manganese oxides; leaching; formation; geochemistry
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0.3236 mg g
Al1B3 2a 0.04 mol L
0.04 mol L  0.04 mol L AlB2
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Table 1 Average changes of iron-manganese and pH value
of leaching liquids for different treatments ob 2¢ 2d
Fe mol L Mn mol L pH
CK  0.001£0.001cC  0.001£0.001dD 3.62£0.08aA
AlIB1  0.039£0.002bB  0.000 +0.000eD 3.33£0.07bB
AlB2  0.040£0.002bB  0.020£0.001cC  3.28£0.08cdBC
AIB3  0.040+0.002bB  0.040%+0.001aA  3.25+0.08deCD 1\/[anr
A2B1  0.078£0.003aA  0.000+0.000eD  3.29+0.09bcBC F62 +
A2B2  0.079£0.003aA  0.019+0.001cC 3.21+0.10eD
A2B3  0.079+0.004aA  0.039+0.002bB 3.15+0.11{E
Fe2*

=0.05 a=0.01
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Fig. 3 Changes of free manganese oxides at every stage of different treatments
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4

Table 4 The correlation between different types of iron manganese oxides at every stage

Feo2 Feo3 Feod Fec2 Fec3 Fec4 Mno2 Mno3 Mno4 Mnc2 Mnc3 Mnc4

Feo2 1.00

Feo3 0.95 1.00

Feod 0.88 0.96 1.00

Fec2 -0.51 -0.32 -0.22 1.00

Fec3 -0.01 0.02 0.03 0.57 1.00

Fec4 0.48 0.43 0.34 0.11 0.70 1.00

Mno2 0.50 0.39 0.41 —0.08 0.45 0.65 1.00

Mno3 0.39 0.31 0.33 0.10 0.56 0.64 0.96 1.00

Mno4 0.46 0.40 0.44 -0.05 0.33 0.53 0.93 0.94 1.00

Mnc2 -0.09 -0.09 -0.10 -0.04 -0.01 -0.22  -0.31 -0.21 -0.26 1.00

Mnc3 0.55 0.39 0.40 -0.44 0.09 0.39 0.64 0.48 0.52 0.14 1.00

Mnc4 0.50 0.36 0.37 -0.08 0.57 0.66 0.88 0.86 0.76 0.04 0.77 1.00

Feon Fecn Mnon Mnen n=234 n=21 ryps=0.43

70.01=0.55

5

Table 5 The correlation between different layers of iron and manganese oxides

0.97 1.00 0.90 1.00 0.73 1.00 0.92 1.00 0.86 1.00 0.87 1.00
0.93 0.96 0.86 0.95 0.63 0.69 0.92 0.96 0.95 0.92 0.87 0.78

n=28 r0.0s=0.28 9.9 =0.306 n=21 rg05=0.42 1y =0.55

6

Table 6 The relative ratio of iron-manganese oxides at every stage of different treatments

Fed Mnd Feo Mno
1 2 3 4 2 3 4
AlB2 5.83+0.28 5.82+0.29 7.96+0.24 7.38+0.26 2.44+0.10 5.28£0.21 9.19+0.57
AlB3 2.46+0.25 3.17£0.14 3.40+0.03 3.66+0.09 0.98+0.04 1.74+0.06 4.41£0.21
A2B2 11.61+1.26 8.75+£0.25 9.99+0.11 8.25+0.11 9.02+0.35 11.28 £0.31 27.36 +2.04
A2B3 6.01+£0.86 4.19+£0.09 4.87+0.10 5.28%£0.22 3.93+£0.23 6.11£0.15 10.31£0.26
c Fet
3 ¢ M2t 2:1
> >
pH > >
pH References

¢ Feé' ¢ Mn*"
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