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The effect of Al/Fe mole rates on iron mineral products formed during the
cultivation process of A. ferrooxidans

JIANG Ai-ling, LIU Jia-xin, XIONG Hui-xin, CHENG Lin and QI Wei-yi
( College of Environmental Science & Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: In this paper, the authors studied the effect of AIPO, content on the formation of iron minerals in the cul-
tures of A. ferrooxidans HX3, and characterized and analyzed the structures of the obtained corresponding precipi-
tate products. The results showed that the addition of AIPO, had little effect on Fe’* oxidation during bacterial cul-
tivation, but it could promote Fe’* hydrolysis and formation of the initial iron mineral phase and accelerate transfor-
mation of jarosite. Under the higher Al/Fe mole rates of 0.04 ~1, schwertmannite and jarosite could be formed.
Also, iron phosphate could be formed in cultures with Al/Fe mole rates of 0.4 and 1. The higher Al/Fe mole rate
and phosphate content are conducive to the formation of iron phosphate.
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Fig. 1 Color change of A. ferrooxidans cultures with time
under various Al/Fe mole rates
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Fig. 2 Changes of the Fe’* concentration in bacterial cultures (a) and their pH values (b) with time



%6 M LN A, ferrooxidans B 37 1L e AL/ Fe (BE K EO) T ERA™ W18 0™ M) 5% 1) 785

AP

T RImEREL

7081 g2
1122 681 605
10 20 30 40 50 60 70 80 1400 1200 1000 800 600 400
20/(°) Bk /em?

B3 BRUTTE P M X S STt B D RN AR I A
Fig. 3 XRD patterns (left) and FTIR spectra (right) of the iron precipitate products
S, J, P I AP 43 IR b BT 2 A L SO B R AN TG IR K . &l a SR Liao et al. (2009), Zhang et al. (2013), Lu et al.
(2015, Xie et al. (2017), K EE(2018) A ERAT P PR AE 45 55 B b A ¢ 20501 A ASC rh 2d-A0 7 d-BR e 7 4 () R AE 45 1
S, J, P and AP orderly refer to schwertmannite, jarosite, iron phosphate and amorphous iron phosphate. Fig. a shows the characterization results for
the corresponding iron minerals present in the references by Liao et al. (2009), Zhang et al. (2013), Lu et al. (2015), Xie et al. (2017), Zhang

Di et al (2018); and Fig. b and c show the characterization results for 2d- and 7d-precipitates of iron mineral products
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Fig. 4 FESEM morphology images for the 2d-precipitates

of iron minerals
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Fig. 5 FESEM morphology images for the 7d-precipitates

of iron minerals
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