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Effects of Acidithiobacillus ferrooxidans inoculation
density and minerals collection time on the formation of
biogenic secondary iron minerals in bioleaching system
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Abstract: The formation of secondary iron minerals often is observed in sludge bioleaching system fa-
cilitated by Acidithiobacillus ferrooxidans, which affected the sludge dewaterability and heavy metals
leaching. At the critical point of jarosite formation in FeSO,4-K,SO4-H,0 system inoculated by Acidi-
thiobacillus ferrooxidans, a simulative experiment were carried out to study the effects of bacteria den-
sity and the resulting minerals collection time on the iron precipitation formation. The results indicated
that the amount and type of precipitates formed in the bioleaching system depended, to a certain extent,
on the Acidithiobacillus ferrooxidans density and mineral collection time. If the resulting iron mineral
wasn’t removed through manual collection in time, monovalent cation (such as K") existed in reaction
solution would facilitate easily the resulting schwertmannite to transform into jarosite.
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Table 1 A. ferrooxidans inoculation density and time and
the resulting precipitates collection time

b3 iy Uik S et ]

Inoculation 4. ferrooxidans density  Collection

Treatment

time (h) (x107 cells/mL) time (h)
T1 0 6.0 72
T2 0 12.0 72
T3 0 6.0 144
T4 0 12.0 144
TS5 0,72 6.0+6.0 144

1.3 MEmMB57H%
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T8RP T B R AR VRS RE S, RN S Ry pH
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Fig. 1 Dynamics of the concentrations of Fe’* and Fe*
during the formation of secondary iron minerals under dif-
ferent treatments

Note: T1-T5 A. ferrooxidans density (107 cells/mL): 6, 12, 6, 12,
6+6; T1-T5 collection time (h): 72, 72, 144, 144, 144.
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Fig. 2 XRD patterns of biogenic secondary iron minerals
under different treatments

Note: T1-T5 A. ferrooxidans density (107 cells/mL): 6, 12, 6, 12,
6+6; T1—T5 collection time (h): 72, 72, 144, 144, 144.
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Fig. 3 Effects of different treatments on the final pH of
solutions, total iron removal efficiency and dry weight of
precipitates

Note: TI-T5 A. ferrooxidans density (107 cells/mL): 6, 12, 6, 12,
6+6; T1-TS5 collection time (h): 72, 72, 144, 144, 144.

R2 THORESWRLFERX

Table 2 Effects of different treatments on the elemental
composition and chemical formula of minerals

KhFE KA Fe/S EE/RIL (=5

Treatment K (%) n(Fe)/n(S) Chemical formula
T1 0.02 7.16 FesO3(OH)s.77(SO4)1.12
T2 0.03 6.99 FesOs(OH)s.71(SO4)1.14
T3 0.44 6.54 Ko.03Fe3(SO04)0.46(OH)s 11
T4 0.66 6.08 Ko.05Fe3(804)0.49(OH)g 06
T5 0.51 6.46 Ko.04Fe3(SO04)0.46(OH)s 11

Note: T1-T5 A. ferrooxidans density(10’cells/mL): 6, 12, 6, 12,
6+6; Collection time (h): 72, 72, 144, 144, 144.
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