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Abstract: In order to understand the effect of microbial activities on the occurrence of high arsenic groundwater, microcosm ex-
periments were conducted using the indigenous microbe (YH002) isolated from high arsenic groundwater collected from Hetao
Plain. The experiments show that the microcosm supplemented with bacteria and glucose, bacterial metabolism can excrete the
organic acid which can cause pH decline. Under anoxic conditions, the maximal OD values reached 0. 189 on the 7th day and
the pH reduced to 6. 22. However, under oxic conditions, the maximum of OD value also occurred on the 7th day with the val-
ue of 0. 286, while pH values reduced to 6. 04 at the end of the experiment. The initial concentration of As (IID was 74 pg/L,
accounting for 11. 2% of the total arsenic, when at the presence of the microbe and glucose, As (III) concentrations were
278 pg/L and 310 pg/L, accounting for 42% and 47% of the total arsenic, in the N; and O, atmosphere, respectively. The ex-
perimental results show that the indigenous microbe is capable of reducing As (V) to As (IID) in groundwater.
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Fig. 3 The change of OD value (600 nm) in solution with the time of indigenous microbial culture

WS A YA I 0 s @2 s AT s ARG s W R a9

10

—s
gl =—1

pH

'4'§
‘w\.

(a) B 5
5 1 1 1 1 1

0 2 4 6 8
I (d)

P4 pH ERE T HAE Y TR ] 1922 1L

Fig. 4 The change of pH value in solution with the time of indigenous microbial culture

WS A IAE YA I H s @2 s IATETHE s AR : W R s i

350

(a) B3R B2
300
= -—
S 250 F /
2
= 200 .
¥
= 150 "
S 100F S /
2 /.
R =
0 -— L I I
0 2 4 6 8 10

I (d)

12

10
oF :\A e
8 -
7+ .\-\
v/'\' °
6 T
OEE S
50 2 4 6 8 10 12
i il (d)
350 —
(b) 17 A M 5%
300+ __—
250 "
200} R
150 F _:%/‘
—
100F 7
S50 &
0 . ST T—— ¢
0 2 4 6 8 10 12

i (d)

5 As(IID F i B - 5 A Wk 7R I ) ) A2 4k
Fig. 5 The change of As (IID in solution with the time of indigenous microbial culture

WS A IAE YA I @R T ETHE s AR IR s W 3R a9

WP 310 pg/ L 5 B 4720,

TR 5 S Ji ey e R 7K FR 3 B — B A

YHO002. sl 4  YH002 5 16S rRNA [ #EL#
ZHLIX LIFF B (Bacillus) 2 =28 B BE.
AT YHO02 X Hb T 7K Hh i JE 25 52 i 1Y

BRI 78 6 WA - D A AE P05 » TR I OD {H 3%
s pH EREAR, I H As(TID E’Jﬂ%&iaﬁn bR
VE RSB I A BT, 33 Fh B 52 o B (. 7E /B
H VAR AsCIID BB R R B Dy 278 pg/ L, (S
[ 42 %. TEA EIEE . b As(ID 1) fe i R 3
h 310 pg/ L, (5 AY 47 V6. S6 U I H T K A
(AT A 52 TR 03 Bl 1) 5% i 26 P R b T 7K v
1) AsCV) ib S s B8 B 5 1) As(TTD.



598 HoBRRE R E TR A 4R

5 36 &

References

Croal,L. R. ,Gralnick, J. A. , Malasarn, D. , et al. ,2004. The
genetics of geochemistry. Annual Review of Genetics,
38: 175—202. doi: 10. 1146/annurev. genet. 38. 072902.
091138

Cullen, W. R. ,Reimer, K. J. ,1989. Arsenic speciation in the
environment. Chemical Reviews,89(4) : 713—764. doi:
10. 1021/¢cr00094a002

Duan.M. Y. . Xie, Z. M. , Wang, Y. X. , et al. , 2009. Micro-
cosm studies on iron and arsenic mobilization from aqui-
fer sediments under different conditions of microbial ac-
tivity and carbon source. Environmental Geology » 57
997—1003. doi; 10. 1007/s00254—008—1384—z

Gihring, T. M. , Druschel, G. K. , Mccleskey, R. B. , et al. ,
2001. Rapid arsenite oxidation by thermus aquaticus and
thermus thermophilus: field and laboratory investiga-
tions. Environmental Science and Technology »35: 3857
—3862.

Herbel, M. , Fendorf, S., 2006. Biogeochemical processes
controlling the speciation and transport of arsenic with-
in iron coated sands. Chemical Geology ,228(1—3): 16
—32.

Humayoun,S. B. , Bano, N. , Hollibaugh, J. T. , 2003. Depth
distribution of microbial diversity in Mono Lake, a
meromictic soda lake in California. Applied and Envi-
ronmental Microbiology, 69: 1030 — 1042. doi: 10.
1128/ AEM. 69. 2. 1030—1042. 2003

Islam,F. S. , Gault, A. G. , Boothman, C. , et al. , 2004. Role

of metal-reducing bacteria in arsenic release from Bengal
deltasediments. Nature,430; 68—71.

Kasan, H. C. , 1993. The role of waste activated sludge and
bacteria in metal—ion removal from solution. Environ-
mental Science and Technology.23(1). 79—117.

Katsoyiannis, I. , Zouboulis, A. , Althoff, H. , et al. , 2002, As
(III) removal from groundwaters using fixed-bed up-
flow bioreactors. Chemosphere,47: 325—332.

Le.X. C. , Yalcin, S. , Ma, M. , 2000. Speciation of submicro-
gram per liter levels of arsenic in water: on-site species
separation integrated with sample collection. Environ-
mental Science and Technology ,34:2342—1347.

Menna, P. , Hungria, M. , Barcellos, F. G. , et al. , 2006. Mo-
lecular phylogeny based on the 16S rRNA gene of elite
rhizobial strains used in Brazilian commercial inocu-
lants. Systematic and Applied Microbiology, 29 (4):
315—332. doi: 10. 1016/j. syapm. 2005. 12. 002

Ng. J. C., Wang, J. P. , Shraim, A. , 2003. A global health
problem caused by arsenic from natural sources. Chemo-
sphere,52: 1353—1359.

Oremland, R. S. , Stolz, J. F. , 2005. Arsenic, microbes and
contaminated aquifers. Trends in Microbiology ,13(2) :
45—49.

Stackebrandt, E. , Goebel, B. M. , 1994. Taxonomic note: a
place for DNA-DNA reassociation and 16S rRNA se-
quence analysis in the present species definition in bac-

teriology. International Journal Systematic Bacteriolo-

gy.44(4); 846—849.



