BTN IR 2021, 37 (2) . 217-223

Journal of Ecology and Rural Environment

DOI: 10.19741/j.issn.1673-4831.2020.0297
LG, BT, E R A AR I L = R A S AR A L A TU IR TR MR- 1 1 TSR I Pk BB [0 ) AR A5 9 RN BR BT 2441, 2021,37(2)

217-223.

HUANG Hong-yang , HUANG Jin-jin, WANG Guo-xiang, et al.Enhanced Decolorization Capacity About Alginate Encapsulation System of Shewanella onei-
densis MR—1 Mingled With Nano-Fe;0,[ J].Journal of Ecology and Rural Environment,2021,37(2) :217-223.

MANEN =KW i EERNEE
# FLIRE MR-1 A P &4 i 2 1 B

#Fag'?, FaE, TER, Ram'Y, b P, B W (L TR SRS TR, T BT
212013; 2. FRUIMIE K AR A B/ VLB /K L3R A BB B TARSLI S, VLI Al 210023, 3. Jo8 i i X K F &)
TT75 B8 214071)

FEE . A FLICTH MR- 1 A S50 A i PR S0 P B8 (MO ) 55 BRI 19k S 00 v A0 IR 1 e e DU 9 LA R
FIRT L, ) I SRR A ( SA) ALHE 7S B LG TR MR- 1 FGK U Ak = 4% (Fe, 0, ) % MO JBi (02031 #0351 4 1 ik
SA SA/Fe 0, SA/F FLIKE MR-1 LS SA/7 FLER T MR- 1/Fe,0, MR 2% A8 VR LA S LA 35 JBE 25 4405 i
BT, R R BB INGIK Fe, O, AL T 16 3R 94 (031 4 BLIC TR MR- 1 %) MO RN (53 i LA T iR 19 AL
R A T SA/ A BLICTE MR-1/Fe, O, IR ELE R, FIETHIFR A T EEHEK SA [SA/Fe,0, SA/AH
[CP MR-1 DA K SA/Fi FUIGEH MR-1/Fe,0, X MO i o5 2 iy MO (9 [ 205, IF 4301 T 4 PR3 FI A S s vh
MO BB (3503 45 W BT A TR ER I A2 A 1 (R SA/ A5 TLIG I MR-1/Fe 0, % MO 4 (030 R 0 | T A L4
BR SA SA/Fe,0, X MO Ay 3502 TR VR R Sy . 58 4 IMEF T FE S SA/ 75 LR MR- 1/Fe, 0, fHERTE
1.75 h BB G R N 77. 83% ,lii SA/ 7 FLEC T MR- 1 SERAY B (G RR N 53.19% , 5 SA/ 75 LT MR—-1 fERAH
L BN T 40K Fe, O, IUTAERXT MO I CCACR T & IESE T 40K Fe, O, MIRINEER T B FEIER0E,

KT YK Fe 0, WFBEMREAMIE; A PLICEH MR-1; B GURH P HR

FESES: X127 XEEEE: A XEHS: 1673-4831(2021)02-0217-07

Enhanced Decolorization Capacity About Alginate Encapsulation System of Shewanella oneidensis MR—-1 Mingled
With Nano-Fe,O,. HUANG Hong-yang'>, HUANG Jin-jin® , WANG Guo-xiang®, WU Xiang—yangl@‘ , SHEN Nan®, SUN
Li® (1. School of the Environmental and Safety Engineering, Jiangsu University, Zhenjiang 212013, China; 2. School of
Environment/ Jiangsu Engineering Laboratory of Water and Soil Eco-Remediation, Nanjing Normal University, Nanjing
210023, China; 3. Water Resources Bureau of Binhu District, Wuxi 214071, China)

Abstract: Shewanella oneidensis MR—1 has been proved to be a potential bacterium to decolorize methyl orange (MO).
Nevertheless, longer reaction time was needed to achieve higher decolorization efficiency. Thus, it’s necessary to further
improve the decolorization efficiency of azo dyes using S. oneidensis MR- 1. The embedding of S. oneidensis MR—1 and
nano-Fe; 0, with sodium alginate (SA) is an ideal mode for efficient decolorization of MO. Morphology, rheology and me-
chanical strength were studied to better understand the decolorization capacity and recycle of the beads. The MO decolori-
zation efficiency with SA, SA/Fe,0,, SA/S. oneidensis MR—1 and SA/S. oneidensis MR—1/Fe;0, beads was studied.
Compared with the beads of SA/S. oneidensis MR—1, the decolorization efficiency with SA/S. oneidensis MR-1/Fe; 0, was
improved. After three cycles, 77. 83% of decolorization capability could be recovered with beads of SA/S. oneidensis MR-
1/Fe;0, while only 53. 19% recovered with SA/S. oneidensis MR—1 at 1. 75 h in cycle 4 under transverse condition, re-
spectively. The addition of Fe,0, not only improved the decolorization capacity of beads of SA/S. oneidensis MR—1/Fe,0,

but also increased the mechanical strength. This research would provide the feasibility for recycling of immobilized microbi-
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al with higher efficiency and longer lifetime during wastewater treatment.

Key words: nano-Fe,0,; embedding with sodium alginate; Shewanella oneidensis MR—1; azo dyes methyl orange
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(3) MEAFIHH 5 Sad A b o 30 0 O 50K T [
[ F it — 20 R &, DASRE = il 2k W B 3 ek 1)
HEFIHRCE,

T TR ), AR AT LA B 1 49 K b e i s )



42

BOSAA A AR ISR AL = R A B AR B EL LA U IR MR- 1 14 H RS i (1

- 223 -

FARPAEE AR BRI T T 5 7K Ak B g BHLAE 2

4
%,

I ELYR K 5 b bk T L e 3 40 . 1 95

VIR TAERSBOR  JETTH 5 15 He A AR {1
R SC R S P P, 9 20— B 7
A LML BOROPERE

SE
[1] YANG B,XU H, YANG S, et al.Treatment of Industrial Dyeing

[10]

[11]

[12]

Wastewater With a Pilot-Scale Strengthened Circulation Anaerobic
Reactor[ J | .Bioresource Technology,2018,264:154-162.

XU H,YANG B,LIU Y B, et al.Recent Advances in Anaerobic Bi-
ological Processes for Textile Printing and Dyeing Wastewater
Treatment ; A Mini-Review[ J |. World Journal of Microbiology and
Biotechnology ,2018,34(11) :1-9.
LIU Y N, ZHANG F, LI J, et al. Exclusive Extracellular
Bioreduction of Methyl Orange by Azo Reductase-Free Geobacter
Sulfurreducens[ J].Environmental Science & Technology,2017,51
(15) :8616-8623.

SHEN N,HUO Y,CHEN ], et al.Decolorization by Caldicellulosir-
uptor Saccharolyticus With Dissolved Hydrogen Under Extreme
Thermophilic Conditions[ J].Chemical Engineering Journal 2015,
262.847-853.

WS, ST, 2R RN , 2. Pd/Fe, 0, RETEE A M BHY A 90 5 1
BeFC A A REAFFE [ 1] AL T, 2020,40(5) : 77-81. [ XIE
W,QI YS, QIAN HL, et al. Biosynthesis of Pd/Fe;0, Magnetic
Composite and Study on its Catalytic Performance [ J]. Modern
Chemical Industry,2020,40(5) ;77-81.]

LIU G F,ZHOU J T,WANG J,et al.Decolorization of Azo Dyes by
Shewanella oneidensis MR—1 in the Presence of Humic Acids[ J].
Applied Microbiology and Biotechnology,2011,91(2) :417-424.
CAO D M,XIAO X,WU Y M, et al.Role of Electricity Production
in the Anaerobic Decolorization of Dye Mixture by Exoelectrogenic
Bacterium Shewanella oneidensis MR - 1 [ ] ]. Bioresource
Technology,2013,136:176-181.

LE LAZ S,KPEBE A,LORQUIN J,et al.H,-Dependent Azoreduc-
tion by Shewanella oneidensis MR—1 ;Involvement of Secreted Fla-
vins and Both [ Ni-Fe]and [ Fe-Fe ] Hydrogenases[ J | . Applied Mi-
crobiology and Biotechnology,2014,98(6) :2699-2707.

LI Q,FENG X L,LU X R, et al. Combined Intra- and Extra-
Cellular Reduction Involved in the Anaerobic Biodecolorization of
Cationic Azo Dye by Shewanella oneidensis MR = 1[ ] ]. Chemo-
sphere,2018,211:701-708.

JMh . BN A A B D T o 21 3R 30 ) R0 g L mte A 5 TR R B
WS DT TR, 2017.

LIU W J,LIU L,LIU C,et al.Methylene Blue Enhances the Anae-
robic Decolorization and Detoxication of Azo Dye by Shewanella
onediensis MR—1[ J].Biochemical Engineering Journal ,2016,110;
115-124.

MICHELSON K,ALCALDE R E,SANFORD R A,et al.Diffusion-
Based Recycling of Flavins Allows Shewanella oneidensis MR—1 to

Yield Energy From Metal Reduction Across Physical Separations

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

1E&
AP SR, E-mail ; 403532852@ qq.com

[ J]. Environmental Science & Technology, 2019, 53 (7):
3480-3487.

PENG L,YOU S J, WANG J Y. Carbon Nanotubes as Electrode
Modifier Promoting Direct Electron Transfer From Shewanella onei-
densis[ J].Biosensors & Bioelectronics,2010,25(5) ;1248-1251.
WANG J,WANG D,LIU G F,et al.Enhanced Nitrobenzene Bio-
transformation by Graphene-Anaerobic Sludge Composite [ J ].
Journal of Chemical Technology & Biotechnology,2014,89(5) :
750-755.

WANG T, ZHANG D, DAI L L, et al. Magnetite Triggering
Enhanced Direct Interspecies Electron Transfer: A Scavenger for
the Blockage of Electron Transfer in Anaerobic Digestion of High-
Solids Sewage Sludge [ J]. Environmental Science & Technology,
2018,52(12) :7160-7169.

YAN F F,HE Y R,WU C,et al.Carbon Nanotubes Alter the Elec-
tron Flow Route and Enhance Nitrobenzene Reduction by She-
wanella oneidensis MR—1[ J ] .Environmental Science and Technol-
ogy Letters,2014,1(1) :128-132.

CHHABRA M, MISHRA S, SREEKRISHNAN T R.Immobilized
Laccase Mediated Dye Decolorization and Transformation Pathway
of Azo Dye Acid Red 27[J].Journal of Environmental Health Sci-
ence and Engineering,2015,13(1) :1-9.

CAI P J, XIAO X, HE Y R, et al. Anaerobic Biodecolorization
Mechanism of Methyl Orange by Shewanella oneidensis MR=1[J].
Applied and Biotechnology, 2012, 93 ( 4 ).
1769-1776.

TALBOT D, ABRAMSON S, GRIFFETE N, et al. pH-Sensitive

Microbiology

Magnetic ~ Alginate/y-Fe,O;  Nanoparticles for  Adsorption/
Desorption of a Cationic Dye From Water [ J ]. Journal of Water
Process Engineering,2018,25:301-308.

MA'Y J,XIA C W,YANG H Y,et al. A Rheological Approach to
Analyze Aerobic Granular Sludge[ J]. Water Research,2014,50.
171-178.

WANG H F, HU H, YANG H Y, et al. Characterization of
Anaerobic Granular Sludge Using a Rheological Approach [ ] ].
Water Research,2016,106:116-125.

YAN F F,WU C,CHENG Y Y, et al.Carbon Nanotubes Promote
Cr(VI) Reduction by Alginate-Immobilized Shewanella onetdensis
MR-1[ J].Biochemical Engineering Journal ,2013,77.183-189.
kAR, RIBR , KA, 5508 5 B A B H K 5 Shewanella
oneidensis MR- 1 [ fift V. Tk i 2% [J]. P EREER =, 2019, 39
(6) :2437-2443.[ ZHANG Wei-hong, SONG Yuan-yuan,ZHANG
Yan, et al. The Regulated Characteristics and Mechanism of
Tellurite Bioreduction by Reduced Glutathione ( GSH) With She-

wanella oneidensis MR—1[ J].China Environmental Science,2019,

39(6) ;2437-2443. ]

&

M (1991—) B JTHmE A, EENFTGK

(HREHE: B )



