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Research status and prospects on bioremediation

technologies of chromium-containing wastewater
AN Qiuying, GUO Lulu, HUANG Zebo,CHEN Zigui,ZHAO Ran
(State Key Laboratory of Molecular Vaccinology and Molecular Diagnotics ,
School of Public Health , Xiamen University , Xiamen 361102, China)

Abstract: Hexavalent chromium is commonly used in industrial manufacturing. The outflow of chromium-containing
wastewater into the environment not only pollutes the surrounding water source and soil but also endangers human
health through bioaccumulation and biomagnification. Therefore, the efficient treatment of chromium-containing
wastewater has emerged as a critical issue in environmental science around the world. Traditional chromium reme-
diation technology is physical and chemical treatment method, but it has drawbacks such as a complex treatment
procedure, high cost, limited efficiency, and the potential for secondary contamination. Bioremediation technology
uses plants, animals and microorganisms to reduce chromium in sewage through absorption, degradation and trans-
formation. Because of the benefits of economy, no secondary pollution, high restoration efficiency, and process
safety, it is regarded as a resource-saving and environmentally sustainable technology for dealing with chromium-
contained wastewater. In present work, the mechanism, reaction theory, advantages and drawbacks of current biore-
mediation technology for hexavalent chromium pollution, such as microbial reduction, microbial adsorption, phyto-
microbial remediation, and nano-microbial remediation were summarized. Its implementation potential and future
development pattern was prospected.
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Table 1 Some microorganisms with potential to repair Cr( VI ) pollution
) SH i Z
ﬁ DGRBS &5 Bl BE T ‘Eaé‘:’ pH HoAt l§
KIGFF & (Escherichia) i i W B 18 J5 /N F 400 mmol/L Y Cr( V) 35 5 EEIE CheR Ml YieF b5 Cr(VI) (7]
St g Lfi =
BB B 7 100% 5 100~300 mg/L £ Cr( VI) 37 R RS (8)
( Providencia)
gy A S RE (Brucella) i I 50 94.1% 100 me/L 1 Cr( VI) 377 AT 2R B R Y RS (9)
B B (Arthrobacter) 75 24 h Al R 88.6% 100 mg/L Y Cr( VI) 28 4 AR R R S o/L (10)
ZEAUAT B (Bacillus) i 48 h ] 1 J5 90% 200 mg/L {1 Cr( VI) 37 15 nlii 7 R R AR (1)
B | N ' N A 1 5% 0~2% Y NaCl; 41 B if ™
(Cellulosimicrobium funke?) 5 W B 120 h 4 100% i J5{ 200 pg/L # Cr( V) 350 7 W BE T 6 1 25 e 1 1 e /1 (12]
H A (Penicillium) R R 2 d A EFR89.1% 164.6 mg/L i Cr( V) 30 3.6 pHAETm B 42 HREILE 2.9 (13)
piiEe . ' 72 h 4 100% if 5 100 mg/L 1) Cr( VI ) 15 55 AT T 32 500 mg/L Cr( VD) 5 % 250
% (Aspergillus flavus) I PH 72 h X250 mg/L A4 Cr( VD)W BfH3K 7.51 mg/g 3051 meg/L Cr( VD) AL 3K 6.17 mg/g (14)
LT 55 . ' ) L L4 b
A ) I J5 W B 7 d Al £ FR 96% 50 mg/L 1y Cr(VI) 28 4 I AEHE & 38 mg/L (15)
rthrobacter viscosus)
) W ) R R pHETH R 5 5.3 PR 2 2.5; 14
% (Crypﬁococcus laurentii) e 71 100% 2B 10 e/l 9 Cr(VI) 22 > Y R R R SR AL R 4R (16)
& 22 e £ ( Candida) 5 Bt 2 h AT 100% 25 Bk 20 mg/L ) Cr( VT) 30 2 T AR AR 3.60 g/L (17)
b /NER#HE(Chlorella) W B 48 hll 228 50.24% 27.48 mg/L K Cr(V[) 28 3 AR R Ix10°40 /bR (18)
K 317 (Chlorophyta) g i 90 min ] W [} 96.81% 150 mg/L 4 Cr(VI) 30 1 S AR R R 6.0 /L (19)
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3 EREWMEE

3.1 EW-HEMER

B S T FHAR ) AR 2R A= P05 o Ce( VD), BEL
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GUER S TN IUE 2 IR TR 2 WO SR 3= IE s % N
HI R BT & BRI MRS B2 il IR T
PriF & 35 R B IOOR R VRISERR Tl S B
JEIT M E R A O AL = R R
SRBCAN TR A5 HAB B AE W =, R 8 52 FT LA 3 AR &
M Ce( VD) FEAE R L 925 E AR 100~1 000 %
W RE Y Cr( VD) B TH TG 125 sl A 2R A o] 3904 0 FR
I AW KR (Plant-growth promoting bac-
teria , PGPB) W] L it it Bl 22 A8 ) A MR 28 235 4y 41 E A )
M AR B SRR IR Co(VD) AW ISCRE 7, B AR Cr( VD)
XA R EEE TR AR AL 25 o I K AL 5 1) = TR
B 2k A ) S5 R I B PGP fif HL 76 R 42 5 10~100
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e O R 2 HAE TR 2058 C O A B
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