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The effects of initial Fe(Il) concentrations on the biosynthesis of schwertmannite

LIANG Jian-ru, BAI Shuang-you and CUI Chun-hong
(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Schwertmannite has been proved to be a novel material which acts as a specific adsorbent for removing
heavy metals or metalloid in contaminated water. Biogenic schwertmannite has received much attention in recent
years due to its relatively strong adsorption capacity. In this study, the effect of initial Fe( Il ) concentration on
the formation of biogenic schwertmannite was investigated through the oxidation of FeSO, by Acidithiobacillus
ferrooxidans. The results showed that the relationship between the initial Fe( Il ) concentration (2, mmol/L)
and the resulting mineral weight () could be expressed as y(g) =0.036 67 +0.008 520+ — 8.602 10 °22, or
the relationship between initial Fe( I ) (2, mmol/L) and total iron removal efficiency (y) could be described
by the equation y(% ) =39.68—0.221 02 + 6.653 10~ *2? when the concentration of Fe( Il ) in the form of
FeSO; 7H,0 was 20~ 160 mmol/L, and the bacterial density was approximately 6.0 X% 107 cells/mL in 250 mL

solutions. In the process of the reaction, lots of residual Fe** remained not precipitated although the saturation
index is larger than 0. It is presumed that schwertmannite formation resulting from Fe’* hydrolysis was proba-
bly caused by the energy obtained through the oxidation of F&** by Acidithiobacillus ferrooxidans, which was
supported by the fact that the generation of biogenic schwertmannite did not increase any longer after Fe? in so-
lution was thoroughly oxidized by A. ferrooxidan , although a plenty of F& " still existed in the reaction solution.
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Table 1 Primary properties and chemical formula of minerals produced by biogenic method
Fe?" mmot L g Munsell * Fe S
T1 20 0.20 7.5YR 6 8 7.08 FegOg OH 574 SO4 .13
T2 40 0.37 S5YRS 8 7.21 FegOg OH 578 SOy4 1.11
T3 80 0.66 2.5YR4 8 7.16 FesOs OH 597 SO; 1 12
T4 160 1.18 2.5YR4 8 7.00 FegOg OH 5.7 SO4 .14

* munsell 7.5YR7 8 YR
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Table 2 Saturation index SI of schwertmannite under different treatments
Fe?* mmol L} lgK$, IgIAP SI 6h SI 24 h SI 48 h SI 72 h
T1 20 18 27.47 16.97 11.58 9.32 9.47
T2 40 18 29.69 19.92 13.28 11.77 11.69
T3 80 18 32.18 22.02 16.96 14.16 14.18
T4 160 18 34.25 13.07 20.92 16.80 16.25
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