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Abstract :In this study,the synergistic effect and its corresponding mechanism of gram-posi-

tive facultative anaerobic bacteria( Cellulomonas sp) and zero-valent iron (ZVI) has on the
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treatment of U( VI) in aqueous solution was studied in the presence of an electronic interme-

diate sodium arsenide-2-sulfonate ( AQS) .Experiments show that under anaerobic conditions

there is a significant synergistic effect of ZVI and Cellulomonas sp in the reduction of U
(VI).Using AQS as an electron shuttle vector, Cellulomonas sp utilizes electron donors to ef-
ficiently reduce U( VI).Within 24 hours ,when the pH was 7 and temperature was 30 °C ,ZVI

and Cellulomonas sp come into synergistic reaction,and the U( VI) removal rate was up to

97.6% ,while in the ZVI control group,the U( VI) removal rate was only 11.7%.No U( VI)
reduction was observed in the cell-free control group.The coexistence of Cu™ and Ca® ions

has obvious inhibitory effect on U( VI) reduction.Compared with other ions,the inhibition
effect of Mn** and Cr® is much smaller.Scanning electron icroscopy (SEM) and energy dis-
persive pectrometer ( EDS) results showed that , after the Cellulomonas sp reduced the
U(VI) ,the surface of Cellulomonas sp has changed ,namely, there were many irregular pro-

trusions formed on the surface of the bacteria and covered with uranium deposits.And the u-
lution is stable UO,.

ranium element was deposited in the cells of the Cellulomonas sp.XPS results showed that
XPS analysis

after the interaction of uranium and Cellulomonas SP ,they exist as a mixture of U( VI) and

J N
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U(IV).Through the calculation of the peak area of XPS,the contents of U(IV) and U(VI)
were 61.9% and 38.1% respectively after the interaction. And most of the uranium in the so-
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Fig.2 The effect of different systems on the

removal rate of U( VI)
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on U( VI) removal rate

2.3 ZVIHImEsT U( V) X0
ZNT HA ROV R BEP, S8 AR S F AL 7, s
RER R S A5 250 5/ 4 Wik T ZVI 7 &8 3%

TKZR U(VD) ZBRBYS2mE.H ZVI 74 0,0.2,0.5,
1.0F1 2.0 /LA T AR ZVI FlHE 8 UV #9255
FNE 4 iR % F 0 o/L ZVI IR &R, 24 h )5
UV B EBR RN 44.1%, 10 24 h 58 T
ZVIPIRZR U (VD) 1 5 BR B H A5 T 88.5% LA
LIRS, ORTE G ZVE I R B T X ik R
U( VD) EBRBASTR B 42 SE4E F. 25 ZVE 50 4o
2.0 g/L B, % U (V) (42 2R I ABLT- 25 30 4% FR.
R 5 NAEWFFE N 5 IR A W D )3 D
SRR A T ALY B Xl B A
24 ZVI 5 F A /N 3 ) 38 4 1 m T Iz Ak
RIS, RIB G T ZVI 28 s R T
2 HVE M FBHA B Cellulomonas sp F .
2 ZVI FIE N 2.0 g/ L I %A 2 B9 T PR S A7
XF H, HL A HEAR B R SR AR 3K B R0 s g R
AT B8 32 HoA PR R 5.

100 | * * *
. PO
80 o
©
5 60 F ¥
& /
/‘Hi | - |
N
=1 | s Og/lL
/ o o 02gL
20 - / 0.5 g/L
| v— 1.0g/L
. - 20¢L
ol «* g/
1 L 1 1 1 1
0 10 20 30 40 50
i ) /h

B4 ZVIEMEX U(V)EBRENZIN
Fig.4 Effect of ZVI addition on U( VI) removal rate

2.4 BEEBZMEX U(V) XBREIRNE

PRRE ST U (V) 25 B 09 52 e 52 36 v A%
e R B 2, A 3 5 A% 1 N AR o P BT
OD gy, = 1.2, WA E4350°4 0.5,1.0,2.0,5.0 mL.
MR H U (VD) 2R A5 M, 45 5% i
5 iR,

AT 1,24 h 5 U( VD) 255 E50 1 88.9%
DL EIf TR E AR A KT 2 mL B,
TAZE RN T 20 mg/L 9 U( VL) , AR XS 2 4
RS B (A1 3 7, PRI I B A AR AN K FE
ZJ5  TEARXT UV B2 BB S T i 76 TR R A
NS ml B 35 3R A X T G R R R



532 B 4 1)

JEEASUAE: - 2 2 2 R 5 2K I () £ A B 5 il R K 5

SEMAR /N, 12 b J5 U (V) 2 BR 3R R0 K 31 06
90.2% ; e J il 25 BR R AN FETH i, A] BB RO A
OIS 2 IR 1 X8 SR B 3T e
IYRB N E IR A AR T, DA T AR R
R, A UV BB R TR,

100
g ——9
o
80 v -
X
= 60
o
o
g 40 .
- / —&— (0.5mL
- / o 1.0mL
20 // 2.0 mL
Y v 5.0mL
: |
0k »
1 1 1 1 1 1
0 10 20 30 40 50
i ik]/h
5 BHEmMERT U(VI) EXBRENZM
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Fig.6 Effect of coexisting ions on U( VI) removal rate
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