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Research progress on microbial immobilization technology and

its enhanced biological nitrogen removal
MU Hao',HU Kaiyao',ZHU Hongjuan' ,PENG Yuzhuo', WANG Qian', WANG Yae', LI Jie"?
(1. School of Environmental and Municipal Engineering , Lanzhou Jiaotong University , Lanzhou 730070, China ;
2. Gansu Membrane Science and Technology Research Institute Co., Lid., Lanzhou 730020, China )

Abstract: Many studies have been devoted to remove nitrogen from polluted water bodies by biological nitrogen re-
moval techniques. Immobilization is a technique that uses a physical or chemical method to trap microorganisms in
a specific area. The technique ensures rapid proliferation of microorganisms under suitable conditions, giving them
the advantage against external adverse environmental factors, while improving the competitiveness of functional mi-
croorganisms with local microorganisms. The combination of biological nitrogen removal technology and microbial
immobilization technology has great potential for application. The classification, principles, advantages and disad-
vantages, application and prospects of several traditional and new microbial immobilization methods were reviewed.
On the basis, the mechanism of enhanced biological nitrogen removal by by gel embedding method in microbial im-
mobilization technology were introduced, such as providing protection for microorganisms, accelerating the growth
and enrichment rate of microorganisms, forming different concentrations of dissolved oxygen inside and outside the
bulb, and providing additional functional microorganisms and nutrients. The gel embedding method was used as an
example to illustrate the accelerated growth and enrichment of Anammox bacteria, and partial nitrification-
anammox by using the difference in dissolved oxygen between the inside and outside of the bulb. Finally, the cur-
rent problems of microbial immobilization technology to enhance biological nitrogen removal were summarized and
the prospect was proposed. It is important to develop low-cost and stable immobilization materials.
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Fig. 1  Classification and illustration of traditional

immobilization methods
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Table 1  Application case of microbial immobilization in denitrification
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Fig. 2 The principle of layer-by-layer self-assembly technology

FSA S Ok SR FHZ AL A AE 948 K 21 4 3 1 58 Br LA
Tifh TR £ 4 3% I IV A 9 BT (1 5 1 I 1) Tl 58 25
A B R 32

(CE&X7P0F LN TP S TR EE I8 L i S ol
i A BE 2 % Gl AR W T PR AL N R W . R i T
PR AR B I T O R G /N T AR AR
T EOH IR A BE 5 24 A AL Bk e X T & A
R B0 AR A W ) 3 S R B A SR T BOR ]
PR REBE 22 ORI o SR AZ AR T 2R W) 3t S 4
Ak TR A Y B SR T, LR RE B A R E S RE TR T
AW, B XA [ B 1 5 30 58 T 38 A ot A W 4 AR A



Tl K AL F8 2023-04,43(4)

R, F B B R G OR B BE G A R R R

LAY PRI e, HAT AR B 0 S
22 FEGLE

L2 22 R A v SR R O RS YV M
FEAAR I T R LT AErHoR o HRHH 5 Wi i
I 3 VR S AR, Sk AR A OB L WSk S A e
I B g s P T VR 8 Ry AR A, 2 L R R A
R, BB W 20 U I, 28— B )iz 3l )5
T AE AR 18 O oK 5 450 i i 97 22 BR
SE AR TR B TR (7 30 A8 DL e 307
ERE mr

- WS S
nd b

%%%%% o)« DKL

D/%

rERAE T
3 BRESLEENBESERE

Fig. 3 Process of immobilizing yeast by electrostatic spinning
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Table 2 Principles and advantages and disadvantages of several methods for immobilization of microorganisms
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