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The formation and transformation of schwertmannite during the preparation

of ferric hydroxide with acid leaching filtrate of tailings

WANG Wu-ming', .U An-huai’, WANG Chang-qiu* and ZHANG Wen-gi?
(1. East China Geological & Mining Bureau for Non-ferrous Metals, Nanjing 210007, China; 2. School of Earth and Space
Sciences, Peking University, Beijing 100871, China)

Abstract: During the preparation of ferric hydroxide with acid leaching filtrate of tailings, schwertmannite is formed because of the

formation of a high SO; ~ and high Fe environment with pH values from 2.8 to 3.8 resulting from the gradual dropping of the lye into

the filtrate. Schwertmanntie is a metastable mineral, which is transformed into a more stable goethite (iron hydroxide) with the vari-

ation of time and system environment. The influence of pH value, temperature and time on the transformation was investigated, and

the results show that, under the condition of 60°C , the transformation process in the solution with pH value of 12 for 36 hours can

fully convert the schwertmannite into Fe(OH);.
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Table 1 Content of metal ions in acid leaching filtrate
of tailings
Mg'  F&' APY Cce’ Ni2* Co**
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Table 2 Samples obtained by the solution of ferric sulfate with urea at different final ratios Urea Fe
Urea Fe Fe M pH C
1.7 0.183 1.9~2.6 95 Sh Jt Jt
3.38 0.092 1.8~5.2 80 Sh Jt Jt -
3.38 0.183 2.1~4.5 80 Sh Sh>Gt
3.38 0.183 1.9~5.0 95 Sh Jt Sh
6.75 0.183 1.8~5.0 80 Sh>Jt Sh>jt
6.75 0.183 2.6~4.4 80 Gt Sh Gt
6.75 0.183 1.9~5.5 95 Sh>Gt Sh>Gt
13.5 0.183 2.0~5.9 80 Sh Sh >> Gt
13.5 0.366 2.7~5.2 80 Sh Sh
27 0.183 3.3~3.3 60 Sh Sh
27 0.183 2.9~6.1 80 Sh Sh
Sh— J— Gt—
3
Table 3 Genetic conditions of schwermannite
pH SO;- Fe
2.8=4.5 100 =30000 ) 55 FeCl, Bigham 1990 1994
3—4 mg L.
B B _ acidic lignite mining Landesumweltamt Brandenburg
4.3~7.2 15~25mM  0.7~17.1 mM lake  AML 1995
10 mM 40 mM 33d FeCly Regenspurg 2004
2.4 10g L 10g L 24 FeSOy Regenspurg 2004
80T 1h
1.7 0.7¢g L 1.05¢g L 60C U h Fe, SO, 3 Loan 2004 2005
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2.2 25T
60T
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