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The mechanism of microbial removal of Mn(Il) and its
influencing factors: a review

TIE Wenzhou, NONG Xiaofang, ZHAO Yi, LIANG Kang, HUANG Xuejiao

Agricultural College, Guangxi University, Nanning 530000, Guangxi, China

Abstract: Manganese is an element essential for living organisms. Development of industrial
technologies and exploitation of mineral resources have led to the release of large amount of Mn(1I)
into the environment, posing a serious threat to human health. Bioremediation can remove the Mn( 1I)
from the environment rapidly and effectively without generating secondary pollution, thus received
increasing attention. This review summarized the diversity and distribution of Mn(Il) removal
microorganisms and the associated mechanisms, followed by discussing the effect of environmental

factors on microbial Mn(Il) removal. Finally, the challenges and prospects for bioremediation of
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Mn( II') polluted wastewater were proposed.

Keywords: manganese removal microorganisms; manganese oxidase; influencing factors; adsorption;

oxidation
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2 B RE i — LE AN 2, BRI M A AR A BT
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&B: 010-64807509

T AR BRGRLE AN 2SR N R, IR RUE
VIR BRI N AT TSR, DI BRI
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Table I Representative manganese-removing microorganisms

Microorganisms Sources References

Bacteria Pseudomonas putida MnB1 Mn crust that accumulated in drinking water pipes in [22-23]

Trier, Germany

Pseudomonas putida GB-1 Green Bay nearly [36-37]

Pseudomonas aeruginosa AT18 Petroleum-contaminated soil at the Petroleum Refinery  [38]
“Hermanos Diaz” in Cuba

Bacillus sp. SG-1 The shallow marine sediment near San Diego, [39-40]
California

Leptothrix discophora SS-1 Swamp water [24]

Leptothrix discophora SP-6 Surface film and flocculent material in the outflow [26]
reservoir of an artificial iron seep

Lysinibacillus sp. MK-1 A manganese mine in Hunan province, China, [40]
27°42'north latitude, 111°58’east longitude

Citrobacter freundii FM-2 The biological activated carbon (BAC) filter column [41]

Arthrobacter sp. HW-16 Manganese ore soil [42]

Streptomyces violarus SBP1 Comtaminated areas in Thailand [43]

Chryseobacterium MSB-4 On the wall of the falling water aeration tank of the [44]
biological iron and manganese removal water plant

Brevundimonas MB-38 Water systems 1 in Virginia, USA [45]

Brevundimonas AP5s2-Kla The northwest shore of Ashumet Pond on Cape Cod, [46]
Massachusetts

Stenotrophomonas sp. Acid mine drainage in Qibaoshan mine, Liuyang City,  [47]
Hunan province, China.

Flavobacterium sp. Acid mine drainage in Qibaoshan mine, Liuyang City,  [47]
Hunan province, China.

Brachybacterium sp. Mn32 The Pacific seafloor near manganese cobalt nodules [48]

Duganella AB14 Former Ronneburg uranium-mining district in [31]
Thuringia, Germany.

Erythrobacter sp. A manganese mine in Hunan province, China, [40]

0, 2 1 o !

Thiobacillus thiophilus sp. 27 42 north latitude, 111°58'cast
longitude.

Xanthomonas sp.

Comamonas sp.

Pedomicrobium sp. Drinking water distribution systems in south-east [24]
Queensland, Australia.

Fungi Saccharomyces sp. The fermentor at a brewery located near Chennai, India. [33,49]
Acremonium strictum DS1bioAY4a Drainage system of acid mine in central Pennsylvania.  [50]
Acremonium sp. KR21-2 Manganese deposit surface in the Kikukawa river [51]

system (Shizuoka, Japan).
Stagonospora sp. SRC11sM3a Drainage system of acid mine in central Pennsylvania.  [50]
Phoma sp. AP3s5]1a A natural freshwater lake in the Ashumet Pond, MA. [52]
Pithomyces chartarum DSlbioJlb Passive coal mine drainage treatment systems in Central [52]
Pyrenochaeta sp. DS3sAY3a Pennsylvania.
Cephalosportium sp. In coarse-textured soil material underlying acid peat [31]

deposits in the humid regions of Newfoundlan.
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Mechanism of biological Mn( Il ) removal
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The mechanism of biological Mn( Il ) removal.
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Figure 2 Proposed mechanism of Mnx catalyzed oxidation of Mn( Il ) to MnO,!
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