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Fig. 1 Structure diagram of the high efficiency bioreactor

1,2 - Overflow pipe ;3 — Drain pipe;4,5,6 — Sampling port;7,8,
9 — Stainless steel ball valve; 10 — Gas flowmeter; 11 - Liquid
flowmeter;12 — Drain pipe; 13 — Liquid distribution device; 14 —
Air distribution device
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Fig. 2 The technological process of A. ferrivorans as oxidant
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Fig. 3 SEM and EDS results of ceramsites surface in different
operation periods: (a) Original ceramsites surface; (b) Ceramsites
surface after 3 months; (c) Ceramsites surface after 6 months
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Fig. 4 Regulation of tail liquor flow in bioreactor
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Fig. 5 Eh of different sampling ports in the same horizontal direction in the bioreactor with time: (a) horizontal comparison of 4 horizon-

tal lines in the tower; (b) horizontal comparison of 5 horizontal lines in the tower; (c) horizontal comparison of 6 horizontal lines in the
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Fig. 6 Eh of different sampling ports in the same vertical direction in the bioreactor with time: (a) longitudinal comparison of point a in
the tower; (b) longitudinal comparison of point b in the tower; (c) longitudinal comparison of point c in the tower
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Fig. 7 pH of different sampling ports in the same horizontal direction in the bioreactor with time: (a) horizontal comparison of 4 horizon-
tal lines in the tower; (b) horizontal comparison of 5 horizontal lines in the tower; (c) horizontal comparison of 6 horizontal lines in the

tower
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Fig. 8 pH of different sampling ports in the same vertical direction in the bioreactor with time: (a) longitudinal comparison of point a in

the tower; (b) longitudinal comparison of point b in the tower; (c¢) longitudinal comparison of point ¢ in the tower
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Fig. 9 DO of different sampling ports in the same horizontal direction in the bioreactor with time: (a) horizontal comparison of 4 horizon-
tal lines in the tower; (b) horizontal comparison of 5 horizontal lines in the tower; (c) horizontal comparison of 6 horizontal lines in the

tower
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Fig. 10 DO of different sampling ports in the same vertical direction in the bioreactor with time: (a) longitudinal comparison of point a
in the tower; (b) longitudinal comparison of point b in the tower; (c¢) longitudinal comparison of point ¢ in the tower
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Expansion Experimental Study for Rapid Oxidation of Fe’" in Adsorption Tail
Solution of In —situ Uranium Leaching by a Bacteria in Field in Xinjiang

WEI Xiaohui', WANG Qingliang' * , LEI Zhiwu', HU Eming' , WANG Hongqiang', ZHAO Jianfei', LI De’, LI
Peng’, YU Changgui®, XU Yiqun®

1. School of Resources, Environment and safety Engineering , University of South China, Hengyang 421001, Hunan, China;
2. CNNC Tianshan Uranium Industry Co. ,Lid. , Yining 835000, Xinjiang, China

Abstract; In order to save the amount of oxidants for acid leaching of uranium, a new type of high — efficiency bioreactor
with 7.0 m in height, 2.0 m in inner diameter and 17.8 m’ in total volume was designed and constructed in a uranium

mine of Xinjiang, porous acid resistant ceramsites were selected as the carriers of bacteria, and the Fe™”

in the tail liquor
of in — situ leaching of uranium by Acidithiobacillus ferrivorans immobilized on the carriers at low temperature, to carry out
an extended experimental study. The results showed that the maximum flow rate of bioreactor was 28.2 m’/h when Fe’”
concentration was 200 ~300 mg/L and aeration rate was 59.0 m’/h under the condition of 5 ~24 °C in the field, and the
Fe’" in the tail liquor could be oxidized rapidly and completely when the Eh( Redox potential) was above 570 mV. This
experiment provides reference significance for the application of bacteria instead of oxidant to oxidize and adsorb Fe’* in
tail liquor.

Key words: in - situ leaching of uranium; bioreactor; acidithiobacillus ferrivorans; ferrous oxide
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