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Bacterial-algal symbiosis biofilm for wastewater treatment: A review
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(Institute of Environmental and Ecological Engineering, Guangdong University of Technology, Guangzhou 510006,
P. R. China; Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou) ,
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Abstract: Conventional activated sludge process and its derivative process have been regarded as a
representative and valuable process for biological water treatment because of their simple operation and
mature technology. Nevertheless, several drawbacks hinder their wider applicability, in which the high
operating energy costs and poor microbial tolerance for toxic substances. Bacterial-algal symbiosis biofilm
technology has been given increasing attentions since their high nutrients removal under the condition of
less aeration and the excellent suffertibility of load and toxicity. The motivation of this study, therefore, to
discuss the formation process of bacterial-algal biofilm and the mechanism of pollutants removal, to
introduce the influence factors for the biofilm formation and advantage of the engineering application. We
also summarize the insufficient and analysis the further prospects of the bacteria-algal biofilm to provide
technical support for the popularization of bacterial-algal symbiotic biofilm.
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Fig. 1 Schematic diagram of the bacterial-algal symbiotic

biofilm formation process
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Fig. 2 Schematic of the pollutant removal mechanism

by bacterial-algal biofilm
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I, T8 1A — B 3k A AR W RO A s AR Y



%4 B E R

W3k A A WL F KA R 147

Hodoki " WFFEIE S » 75 15 77 35 58 A W B 2o 72 o
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R AL AR, H RIS A TP A A 35 P
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I3 F MR 5 B U 4 (PVDE) L R & 2
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HRAELFURH ] 7 AN [ 2 K 520 & 53 T8 A-SBBR
FT AL A-SBBR, I3 FH TR A 16 V5 K A B, iFF 5%
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HXF TNLTP B2 BR2E45050 8 80. 56 %6.62. 54 %,
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CAURT LU 38 2B 22 s K b 1) Ul 45 78 3R 0t
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Table 1 Algal species used in the heavy metal removal

HAJEME B EBRE/ %
Maugeotia genu flexa 96. 0
I (As) Ulothrix cylindricum 98. 0
Chlorophyta #1 Cyanobacteria 70.0
B [# &1k Chlorella sp. 92.5
A (Cd
Scenedesmus-24 60. 5
Methylated Spirulina platensis =>80. 0
B (Cr(VD) 54k Chlorella 99.7
Spirulina platensis 69.9
Chlorella vulgaris 72.9
K (Hg)
Spirogyra sp. 76.0
Chaetoceros sp. 60. 0
77 (Pb) Chlorella sp. 70. 0
Phormidium sp. 92.2

4.3 FREEK

Bl 25 4 20 Ak 55 M 1) T B TR, SR B A K HE T
I, FEIE R K 2t S HE Y DL 3R
Y b oK gL BT ik B w A A EY
JR P 22 S T A% G A W i Kb B R A R K B
i 52 171 £ it B8 00 25 B AR R AR AR, BLRUZEY 5
R AR RIS, 10— A W RS A B 5747 e 0 S
TR A4 A ol EL R A B IR R K O T LA — /8
FIEH . Gonzdlez %78 Godos 5 78 £} 41 8 20
M3 T B /NER B (Chlorella sorokiniana ) I
PEVS VY B T — e AR AR W R, I 5% FEX 35 39 2
KRR B e S5 I M % TN TP i 2%
BRECR BT ik 94 % LA & 70%~90% ., BKIEZL
SO F —Fp o 9 PRV YR G A0 B AT /N ER i 2 AR
) PRI — i e A i XA R g 4 (SBBRO b B HL A
T R BE TS eI S A TR W 2% K v COD MR B2 Ry
(1.82840. 2)g/L. A H (705 80) mg/L. W 5%
KL HRT K 2 d, JEHRERE R 5 000 1x M40
T,COD.NH{ —N.TN fl TP {9 &R 5 5 vl ik
92.16% 4 0. 82%.97. 98% £ 0. 53%.87. 95% =+
0. 55 % Fll 84. 25% 0. 45 %  ZRRR R i

5 Zit5REE

B AR BB T2 A7 T AR A v A ] 4
SRR T o AT LA i N T A T B e D' AR W RO
e PRI B FEH PREE R A W T A DL R 3K
PRI 52 W) TR — 38 A ) S A it 7% ) o 2%

TG T5 K AL B T2 - A AU —
FERE D AERE g vk B AR W o 9/ o TR, [R] I 795
Yer) A 1 Rl A RE LA SO BRI 3 1 1 T 22 M 55 O
LIRSS N U P SIS T T o5 P L bl B2
A HE RS K AR BB B T 3B A T 35 KL Tl
BRIK VA B IRFEIE K BB ST TT AR . BRI -2k
WIS K Ak BRAA 28 B AT FOp AR A A 3 (HAE S PR T
PP A R A AR B . oA - A AR
PRI BB e BT RE ) 95 G W0 e A ML o 2 )
R RE PR K ALk B 14 £ I 1) i B 8 SR A5 DT ) A
FRE— LR HAR AT -

1) BB A W P DR A ol e A v RO S8 TS
KA BRI RO A L 72 A PR B A BT
BEISTRI 514 3t R ) A A SN 2 R i 2 ) IR
JCHS 20 e A W R i 4 1 B DR R T A SR A ]
A48 T3 ) AR SR NE 1 AT 5 A T 5 53— T T
H1 T 7K T3 8550 T 38 G RO | A% it B g 45 e 5 20
R38R W IR AR o T 200 0 A 52 R 45 ) AT
EN {27 U SN A BB VA IR 2 MY R 2 S
PR3 5 B A B2 BE 7 AR e 252 A ) e v
S 5 [ SF o 465 22 LRI -15 FRO0L ) 48 BT B Bl [ £
TGRS ST R A A PR T B
LAsE B

2) 2RI 5% R AR W IR R R S5 A 1 32 L
o] )RR 1 5 B A2 LR T 75 B R DR 4
AR~ 2T B o DA THOUL A 132 6 A7 T — 8 A= 0 JEE
TERG SR IE N AR 52 ML A 25 BRALEE

3) HA A1 Rt A A Ak P03 A 36 7
IKEIFTEARE L 2 HFAT — i 0 AR R 1 R — 35
A REAE R R R K PP T G 2 R 7 L R B
EORW I AHZ A TS s ORI, Al ik
BRI S AL | Bl Ay e R 1 R 2 7 2 B R
BUINAR B B 56280 B v T — e L ) I A e o B K Ak
H5 1T BT I BETT 5 AR A W) SR K RHAIE & B
TR AT I B4 S 0T e A 2 DA T — 2D 4 - 3
A AR M IRAE A R B K R B AR RN T, Ak BEX T
I 7K ok B T i JARC 114 9 26 A B BE AR P 3 AR 45 ) At
]38 3 455 ) Al S AL 3T B R AR K i B
S5 5 DU G2 /K A HE AR o
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