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Abstract: This study was investigated 1o evaluate the taxonomy characterization, cesium-137 ('* Cs ) adsorption
characteristics and molecular identification of the '* Cs resistant bacteria BAT-221 which isolated from the soil around
the Daya Bay Nuclear Power Station. The 165 rDNA sequence analysis revealed that the strain belonged (o Baciilus ce-
reus (gene accession number JF301707), therefore named as Bacillus cereus BAT-221. The optimum condition was
pH 5,initial **Cs*" concentration of 80 mg/L,reaction time of 30 min and rotation of 120 r/min. Under such condi-
tions, the adsorption rate could reach 86.39%. The Fourier transform infrared spectroscopy (FTIR) analysis indicated
that the main functional groups responsible for adsorption of ¥’ Cs were imino group, hydroxyl, carboxyl, methenyl,al-
cohols and phenolics. With the preferable adsorption capacity, BAT-221 strain is considered to have good prospects in
biclogical adsorbent.which is feasible to adsorb ' Cs.and it has high adsorption efficiency and short adsorption time.
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(1) pH B 5

A 80 mg/1. Cs*" I pH 2519 = 3.4,
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r/min F &L 10 min, BUE BRI E Cs T ik E,
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Fig.1 The scanning electron microscopy (SEM) of strain BAT-221 before and after adsorption
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Fig.3 Effect of different pH on adsorption of Cs**
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Fig.4 Effect of initial Cs®* concentration on its adsorption
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Fig.5 Eflect ol reaction time on adsorption of Cs**
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Fig.6 Effect of rotation on adsorption of Cs®**
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3 % it

(1) @71 SEM #1168 1DNA FH o . 2% &
B AEIRFERITE, %48~ Bacillus cereus
BAT-221 (FEEFFIHFS JF01707),

(2) BEBBM C RELKRME K. pH=5,%]
YR LBV B 80 mg/L, X BB [A] 30 min, & /K % &
120 r/min, FEZEMGHT  EHEX C W 1] 5
7| 86.39%.

(3) FTIRZ & REXH, MARMME L&
=NH.—OH.—COOH .=CH ., BZ& fi i 259 Fi X
Cs™ BB P EEEIEMA .

8% 30K :

0] FEEMAENSHEMHETEARREARIEZRERASSE
ERp R A AT AR, 2003,26(12) ;949-955.
T2 yidfe ROAS 45 75 0.0 m 48 0% /1 gy Ak 3 B 9 0 e LI 0 8 41 40

EBRE REAEMVCHBHEERSTFEE

[s]

[63

L1o]

11}

L1zl

[13]

[14]

L1s]

(16]

JB . 2006.3.0(10) ;. 682-687,
B0 S A2 . S N G R AL e e B U0 H
A A e R B o B A A A B [T ] R SR A 4R 2010
32(1).213-223,
IR S PN Ay 97 - S X LR R T AT 2
A4k #,2012,32(1):10-14,
RER FERFEKTE . — T RERERG S E R
L1505 38 A 4 24, 2014, 20 (3) :426-430.
EBE REF, ERE.E Thermus sp. TibetanG7 X} 4 i
R BOREREEE SR PEYRTEA R A
A ,2007,52(9),2043-2048.
W HHIBIE R, E . — BT 0 B A 0 ROH R B A
HPSELT] TR 4244 4R , 2013, 33(8) . 2248-2255.
PU Yubing, YANG Xiaofang, ZHENG Hong,et al. Adsorption
and desorption of thalliven ( T ) on multiwalled carbon nano-
tubes[J].Chem. Eng. I.,2013,21(9):403-410.
OVES M S, KHAN M.ZAIDI A.Biosorption of heavy metals
by Bucillus thuringiensis strain OSM29 originating from in-
dustrial efluent contaminated north Indian soil[J].Saudi Jour-
nal of Biological Sciences.2013,2002),121-129,
BIRUNGI Z S, CHIRWA E M N. The adsorption potential
and recovery of thallium using green micro-algae from eu-
trophic water sources J].]. Hazard. Mater.,2015,299.67-77.
VINCENT T. TAULEMESSE ]. DAUVERGNE A, et al
Thallium ¢ [ ) sorption using PRUSSIAN blue immobilized
in alginate capsules[J]).Carbohydr. Polym.,2014,99(2).517-
526,
NJTKAM E, SCHIEWER $S. Optimization and kinetic model-
ing ol cadmivm desorption {rom citrus pecls: a process for
biosorbent regeneration[ ] ]. ], Hazard. Mater., 2012, 213/
214.242-248,
ARECO M M, HANELA S,DURAN J, et al.Biosorption of
Cu(l[):Zn([Iy,Cd(1),and Pb( I ) by dead biomasses of
green alga Ulva {actuca and the development of a sustainable
matrix for adsorption implemenrtation[J].]. Hazard. Mater.,
2012,213/214:123-132,
L.TU Wen, WANG Ting, BORTHWICK A G 1., et al. Adsorp-
tion of Pb?* ,Cd?** ,Cu?* and Cr®* onto Titanate nanotubes;
competition and effect of inorganic ions[J 7. Sci. Total Envi-
ron.,2013,456/457:171-180.
HA J,GELABERT A,SPORMANN A M, et al.Role of ex-
tracellular polymeric substances in metal ion complexation on
Shewanella oneidensis ; batch uptake, thermodynamic model-
ings ATR-FTIR,and EXAFS study[ J].Geochim, Cosmochim.
Acta,2010,74(1) ;1-15,
PHUENGPRASOP T,SITTIWONG J,UNOB F.Removal of
heavy metal ions by iron oxide coated sewage sludgel[ J].].
Hazard. Mater.,2011,186(1) .502-507.

%8 TREE GWEH . 2015-11-10)






