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Cr ( V[ ) Reduction from Groundwater by
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Tongji University, Shanghai 200092, China)

Abstract: The hydrogen-based membrane biofilm reactor
(MBfR) was used for biodegradation of Cr ( V[ )

groundwater. The autohydrogentrophic bacteria on the surface

in

of membrane used hydrogen as electron donor to reduce
Ce(VI) to Cr (). Then Cr CII>
sedimentation and filtration. The acclimatization was achieved

was removed by

by culturing the biofilm, altering the Cr( V) concentration in
influent and the supplied hydrogen pressure. After 120 days ,
the Cr(V[) and NOs; — N removal rate was 83% and 99%,
respectively. Series experiments of 3 influence factors, such as

H., pressure, NO; —N loading and pH value were conducted.
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The results show that lowering the NO; - N loading and
increasing the H, pressure can increase the extent of Cr(V])
reduction. The Cr(V[) reduction is also sensitive to pH value,
with the optimum pH value of 7. 0 (removal rate near 78.
2%) . If the pH value is above 8.0 or below 7.0, the removal
rate will significantly decline. The research reveals that the
MBIR can be effective for removing Cr( V) or co-existing of
NO; -N and Cr(V]) in groundwater, and critical operational
parameters including the H, pressure,NO; —N loading and pH

value.

Key words: Cr ( V[ ); hydrogen-based membrane biofilm

reactor; influence factors; groundwater
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Tab.1 Medium composition
N . R B/ o Ja S/
A YA A
ey RO ey TR
NaN03 60 ZnSOq . 7H2 0 0.010
KH; PO, 128 Hs;BOs 0.030
MgSO4 . 7H20 200 CuClz . ZHzo 0.001
FeSO4 « 7H20 1 NazMoOy + 2H0 0.003
NaHCO3 80 MnCl; « 4H,0 0.003
Nay, HPO, 434 CoClz « 6H,0 0.020
CaClz ° 2H20 1 NiClz . 6Hzo 0.001
Naz Se()3 0.003

1.3 MBIR B3hYI

SO G PR Tl BTG K AR R IR
S U8 SR E BN A% 5 T LR R . R IR A AR
VIR 208 i 2 5 1E A 9146 B B 9w 914X
EHKPMmA 10 mg« L7 NO; -N 150 mg « L?
SOF™ MRS 4R 0.03 MPa, & 2 mL » min™', £%
FAEPIE 55 30 d B, K NO; - N BT vk B oA %,
BEIEIAC 1 500 pg « L-2Cr (VD , Bl 4k ik )5 & B
BBl KK CrCVD BT BEFEMRA 1 000 pg -
Lt 4k 2y B Ja - 4 A0 =i 1) 0. 04 MPa,
PRALT Sy 7 2 L A
1.4 3 FgsNERAIXEAR

FIIH MBER Ab 2 40 Ak 28575 Y4 ) it i) 1 22 3C
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Tab.2 Experiments of 3 influence factors

PR PR/ (ng « L7

AU

T s : H
i AR NP, (VD) NOj N soi- P
0.02 1.0 10 50 7.0
) . 0.03 1.0 10 5 7.0
2511 H 4r)E
0.04 1.0 10 50 7.0
0.05 1.0 10 50 7.0
0.04 1.0 0 50 7.0
2512 NOos_N  0-04 1.0 5 50 7.0
0.04 1.0 10 50 7.0
0.04 1.0 20 50 7.0
0.04 1.0 10 50 6.0
0.04 1.0 10 50 7.0
#51 3 pH
0.04 1.0 10 50 8.0
0.04 1.0 10 50 9.0
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Fig.3 Influence of H, pressure
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