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In-situ Bioremediation of Tailings with Straw as Carbon Source .

Preliminary Analysis by Dynamic Testing
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Abstract: In this study,the behaviors of heavy metals in skarn tailings of Xiangsi Valley Mine ( Tongling, China)
were studied by dynamic leaching experiments under both biotic and abiotic conditions. Two column reactors were
designed,one was packed with mine tailings, sludge and straw (experimental column) ,and another was packed with
mine tailings only (control column). The influent conditions were set as SO}~ 1000 mg/L and pH 7.5. The results
showed that the concentrations of heavy metals in the effluent of the experimental column were higher than those in
the effluent of the control column in the early 20 days,indicating that microbes have accelerated the decomposition
of minerals and,accordingly, enhanced the leaching of heavy metals. After 20 days. the sulfate concentrations de-
creased gradually and the concentrations of Cu®" ,Cd*" ,Zn*" and total iron dropped to 0.1,0.1,0.4 and below 1
mg/L,respectively. Sulfides with large amounts of heavy metals were also formed during this stage. These phe-
nomena indicated that the microbial related sulfate reduction occurred and the heavy metals containing sulphides
precipitated in the experimental column. The treatment system with straw as carbon source and sludge as microbi-
ology source is considered as an efficient system in remediating mine tailings.
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Fig. 1 Sketch of the experimental setup
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A,C,D is the different location of sediments SEM images; B:x point energy spectrum micrograph of Fig. A
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Fig. 7 SEM/EDS micrographs of the sediment from S,

S % Hk (References) :

(1]

2]

(3]

(4]

(5]

(6]

Tsukamoto T K., Killion H A,Miller G C. Column experiments

for microbiological treatment of acid mine drainage: low-tem-

perature, low-pH and matrix investigations [ J ]. Water Re-

search,2004,38(6):1405—1418.

Barber W P, Stuckey D C. Effect of sulfate reduction on chemi-

cal oxygen demand removal in anaerobic baffled reactor[]].

Water Environment Research,2000,72(5):593—601.
Luptakova A, Kusnierova M. Bioremediation of acid mine
drainage contaminated by SRB[J]. Hydrometallurgy.2005,77
(1—2).97—102.

Kalin M, Fyson A, Wheeler W N. The chemistry of convention-

al and alternative treatment systems for the neutralization of

acid mine drainage [ J ]. Science of the Total Environment,

2006,366(2—3):395—408.

Bilek F. Column tests to enhance sulphide precipitation with

liquid organic electron donators to remediate AMD-influenced

groundwater[ ] ]. Environmental Geology,2006,49(5):674 —

683.

Hallberg K B Johnson D B. Microbiology of a wetland ecosys-

tem constructed to remediate mine drainage from a heavy metal

[7]

[8]

(10]

[11]

mine[ J]. Science of the Total Environment,2005,338(1—2):
53—66.
SenT T T BN R WY W K TR R 3 DR T A M
AeH AL B B 2K LT ] R K2 2 4 (A AR B2 150D .+ 2005,
36(6):965—970.
Chai Liyuan, Tang Ning, Min Xiaobo,Zhuang Minglong, Long
Tengfa. Treatment of chromium wastewater by immobilized
sulfate-reducing bacteria-containing activated sludge[ J]. Jour-
nal of Central South University (Science and Technology)
2005,36(6):965—970. (in Chinese with English abstract)
Santomartino S, Webb ] A. Estimating the longevity of lime-
stone drains in treating acid mine drainage containing high con-
centrations of iron[ J]. Applied Geochemistry, 2007,22(11):
2344—2361.
Reis M A, Almeida J S, Lemos P C, Carrondo M J. Effect of
hydrogen sulfide on growth of sulfate reducing bacteria[ ] ]. Bi-
otechnology and Bioengineering,1992,40(5) :593—600.
Glombitza F. Treatment of acid lignite mine {looding water by
means of microbial sulfate reduction[J]. Waste Management,
2000,21(2):197—203.
Costa M C,Martins M, Jesus C,Duarte ] C. Treatment of acid
mine drainage by sulphate-reducing bacteria using low cost

matrices[ J ]. Water, Air and Soil Pollution,2008,189(1—4) .



340

[12]

[13]

[14]

[16]

[17]

s AR URS R A W i VR ) R T SR 18 5 B 35 S R O 28 O3

149—162.

Zagury G J,Kulnieks V T, Neculita C M. Characterization and
reactivity assessment of organic substrates for sulphate-re-
ducing bacteria in acid mine drainage treatment[ J]. Chemo-
sphere,2006,64(6) :944—954.

Zhao Y G,Wang A J,Ren N Q. Effect of carbon sources on
sulfidogenic bacterial communities during the starting-up of
acidogenic sulfate-reducing bioreactors[ ] ]. Bioresource Tech-
nology»2010,101(9) ;2952 — 2959.

Jin S, Fallgren P H, Morris ] M. Biological source treatment
of acid mine drainage using microbial and substrate amend-
ments: microcosm studies[ J |. Mine Water Environ. ,2008,27
(1):20—30.

Greben H A, Baloyil L J, Vebter S N. Grass cellulose as cost-
effective energy source for biological sulphate removal[ J].
Water SA.2007,33(5):729—733.

ST R AL B IEP WROR IR &8, LARE B A U B
PR PR £ 3 T AL BERR PR L HE K LT B R %, 2010, 31
(8):1858—1863.

Su Yu,Wang Jin, Peng Shuchuan, Yue Zhengbo, Chen Tian-
hu, Jin Jie. Rice straw and sewage sludge as carbon source for
sulfate-reducing bacteria treating acid mine drainage [ J]. En-
vironmental Science,2010, 31 (8) ;1858 —1863. (in Chinese
with English abstract)

Wu J.LuJ,Chen T H.He Z,Su Y,Jin X, Yao X Y. In situ
biotreatment of acidic mine drainage using straw as sole sub-
strate[ ] |. Environmental Earth Sciences,2010,60(2) ;421 —
429.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[ KRG R . KR K W 4387 77 1k CB i O LML b st
B RL AR AL, 2002186 — 189.
State Environmental Protection Administration. Water and
wastewater monitoring and analysis methods(4 Edition)[ M].
Beijing; China Environmental Science Press,2002:186— 189.
(in Chinese)
Jong T,Parry D L. Microbial sulfate reduction under sequen-
tially acidic conditions in an upflow anaerobic packed bed bio-
reactor[ J]. Water Research,2006,40(13) :2561—2571.
At o WA IR S L R R TR T R e e A Y
S EHCT] A EVEA1993,11(1) 13— 18.
Zhu Jianrong, Hu Jicui, Gu Xiasheng. Effect and control on
the process of anaerobic digest by role of sulfate-reducing[ J].
China Biogas,1993,11(1):13—18. (in Chinese with English
abstract)

Gibson G R. Physiology and ecology of the sulfate-reducing
bacterial J . Journal of Applied Microbiology, 1990, 69 (6)
769—797.
IRUKER L AR i R R AR W R A R e DR R LT . K Ak BE A
A ,2006,32(5):5—7.
Su Bingin, Li Yaxin. Factors affecting biological sulfate reduc-
tion[ J]. Technology of water treatment, 2006,32(5):5—7.
(in Chinese with English abstract)

Postgate ] R. The sulphate-reducing bacteria [ M]. Cam-

bridge: Cambridge University Press.1979.
Costa M C,Santos E S,Barros R J,Pires C. Martins M. Wine
wastes as carbon source for biological treatment of acid mine

drainage[ ] ]. Chemosphere,2009,75[6]:831—836.

COCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCEeCEeCeeeeee

(E#% 333 1)

[25]

[26]

[27]

i) TR R L R R T 1) A= 0 R e 5 R 20 o B L 4R AL LT . At
H W5, 2001,21(3) ;48 —53.

Xiang Shurong, Lin Min. Phenol biodegradative genes constit-
uent and their regulation mechanism[]]. Journal of Microbiol-
0gy»2001,21(3):48—53. (in Chinese with English abstract)
E SR AR R I R A T 1 B R e M A LT ] R B
B2 .2005,26(5) . 147—151.

Lit Ronghu, Fu Qiang. Culture and biodegradation perform-
ance for phenol-degrading bacterium in high phenol concen-
tration[ ] ]. Environmental Science,2005,26(5):147—151. (in
Chinese with English abstract)

Wei G H,Yu J F, Zhu Y H,Chen W M, Wang L. Character-
ization of phenol degradation by Rhizobium sp. CCNWTB 701
isolated from Astragalus chrysopteru in mining tailing region

[J]. Journal of Hazardous Materials,2008,151:111—117.

[28]

[29]

Wt £ 23R T ok A 57 T BOR B RS Al B L
AT FE ()], A 25 5, 2007,21(5) ;398 —401.

Yang Guang, Wang Shaopeng, Li Zhenxue, Zhong Laifu.
Study on nephrotoxicity and oxidative damage induced by cad-
mium[ ] . Journal of Toxicology,2007,21(5) ;398 —401. (in
Chinese with English abstract)

B, E AR AT BT TR bR, A B R T K
RIEZMASFEIPAGLT ] FREERL 2 224, 2007,27(2) : 298 —
303.

Cao Huicong, Wang Jinda, Ren Huimin, Zhao Wei, Zhang
Xuelin. Ecotoxicity assessment of cadmium in soil to maize
(Zea mays) and soybean (Glycine max) [J]. Acta Scientiae
Circumstantiae, 2007, 27 (2); 298 — 303. (in Chinese with

English abstract)





