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Introduction of microbial flocculants and its exploration

application in industrial water treatment
ZHAO Shiqi, LI Kanghui, CHEN Youpeng
(College of Environment and Ecology , Chongqing University , Chongqing 400045 , China)

Abstract: Microbial flocculant is a new type of biological agent. Compared with traditional flocculants, it has signifi-
cant advantages such as high efficiency, non-toxicity and wider source of raw material. Therefore, the studies and ap-
plications of microbial flocculant have received great attention. In this paper, the sources, preparation methods, char-
acterizations and flocculation mechanism of microbial flocculant were discussed by referring to the literatures and
other relevant data at home and abroad in recent years. At the same time, in order to solve the problems of high
preparation cost and unstable performance of microbial flocculant, a series of methods to optimize the production
and use of flocculants were proposed, such as parameter optimization, genetic engineering, chemical modification,
composite flocculants and quorum sensing. Finally, considering the applications of microbial flocculant in industrial
water treatment, it was found that extraction technology with high cost, strong loss and low recovery was the main rea-
son to limit the industrial application. Thus, the opinions were put forward and the development prospect of micro-
bial flocculant was prospected.
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Table 1 Sources of microbial flocculants
B OR 5 B ZBER I PRy FERIES 2% ik
Brevundimonas , Moraxclla , Psudomonus e NEZ N FEZ M EIREY) (9]
Aliiglaciecola lipolytica T B R (R (10)
Citrobacter W4 LN T (11)
Bacillus sp. EZ2 EEREET (12)
P Klebsiella variicola B16 Z Wl B W BT (13)]
i Klebsiella pneumoniae strain NJ7 EZ NSV COD B (14)
Bacillus cereus strain MSI021 2 R (15)
Bacillus megaterium strain PL8 L R ) Ph* (16)
Raoultella ornithinolytica 160-1 Z Wl COD i BE A (17]
Diaphorobacter nitroreducens R9 ZHE R COD JHEE R (18]
PO Phanerochaete chrysosporium BKMF-1767 %gﬁﬁg\%ﬁg% coD (19)
Aspergillus oryzae(No. CGMCC 3.16041) ESIn UigES (20]
Aspergillus fumigatus , Synechocystis sp. PCC6803 IR N (= Cd e (21]
REN R Enterococcus faecalis(MG996001) , Proteus mirabilis(MG996004) , P2 iﬁ‘:ﬁ B (22)
Lysini bacillus sp.(MG996000) " I s 4
Streptomyces sp. EZ i T (23]
& Nocardiopsis dassonvillei( MH900216) EZ2 N5 R [24)
Nocardiopsis sp. GRG 3(KT235642) Zh B EHEET (25)

H 2 1A G 2R R 2 A A A T 2R
BN L EL TR B BE ) A T R SRR L O R R
5 S S IR OG . A BRI Y
PR R 22 B B R BT AR o, W T B DL
VE Tk 5 K v i E 4 8 B T R TR (SS) .COoD 4§
lEE 7/

T 22 R R %) TR R R TR — R TS e B b
Xiang XIA &&= 58 F1 36 4 35 8 £F & b i T 43
BOF S E T A e 2B MBF-B16 1Y 5 0 K
B16,P. SITVASANKAR 4% ][ 11 21 #4 AR 3T L4 o
B ) 43 B8 0T S0 1 AT T ke [nl i 2R R A R Y
LR B Streptomyces sp., BRI T M5 Y37 1y 25 H
bR B AP 0 R AL . LR TR R Bk A T IR 5
S S TR A ZRBERE )1 . S. MALIK 267 [ id T ¥

727

K PR i 1 FH T 7 R R R A 7 R ok A A e 2R
BB o 2 B i ACHH AR B AT BETE . E. DIAZ-SANTOS
AU G Y R B, AR AL R AR LG DL R B € A
AR i (Saccharomyces bayanus var. uvarum) XiF ¥R IK {3
BEIR A Y SR BERCR AR B T 2~3 4 UESE T LS
PR TR TR A DA R 5 R0 A 7 o R TR B R

T 0 2R B R0 1 o A e e — PR A T 328 20
Bige BRI alidl . TS G 3 M AR A 15 Ui 8 TR R
w7 R T bR B R TR E R BE SR O b 3R AT 0 I
Jingqiu HUA %" 7E 3815 Bacillus sp. H k5 , % H &
T MO B IR AL P R IR 1 bR B 9R =B ODH S,
P T 0 R P AR B 5 o 2R R 5T S TR R )
B, f 2 0E d B L  SE AR UL BGE AT RV VR TR
B a0 I 1 A ) 2R BE S



Tl K AL F 2023-02,43(2)

RBH,E HMAEMEREANRLET W ALE TN EARE

1.2 RIE

ToCAE 22 05 3R 1 IF 3 R e TR P R L Y
BT R . DAL SERE ok 28R B RAF ik
R Ao 228, — S T O ) 3 4 b W B 2
RE J1 0026 VA, I Bl s 7 W AUBR (SEM) 3 % 1 1
T B BE (FE-SEM) | P8 5% 1 4 i 7 2 B 8%
(ESEM) &5 ; 5y — 2 U8 B A7 90 22 86 0 i A e vk L
oYLk a5 2B BE 7, WA b (TG) R 228
i & 3L (DSC) | Zeta HL (v | f# B 0p A5 e 21 A)
(FT-IR) Y63 S 38 - 5T 3% BE ] (GC-MS) (BE i
oL X B 26Ok 1% (EDX) X B2k B 7 fig 3% (XPS) |
=YD (3D-EEM) 45 . WL R AF Oy ik K HAE
LK 1,

e MU SRR 3

= Zety
; et Rty
: Y . SIEHE
2 i ey
& L % K
&,
<% )
EREE AL ) W
AR A e FT-UV
&
g e
L gy, sy mi <
D\EEM FEZA GC,N\
EDX XPS
ESEM

Bl BERRIEFAEREER

Fig. 1 Common characterization methods and their functions
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Fig. 2 Flocculation mechanism of microbial flocculants
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Fig. 3 Genetic engineering technology to increase

flocculant production
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Table 2 Application of microbial flocculants in industrial wastewater treatment
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