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Present situation and prospect of anaerobic digestion to transform
organic wastes to bio-natural gas
WEN Hanquan, YU Hanging

(Department of Environmental Sciences and Engineering, University of Science and Technology of China, Hefei
230026, China)

Abstract: Anaerobic digestion, which could transform organic wastes to biological natural gas, emerged from the
discovery of biogas. It is drawing mounting attention due to its pollution treatment and energy recovery. The
realization and advancement of anaerobic digestion depends on the development of technology and basic theory.
Therefore, this paper will describe current mainstream anaerobic digestion technologies through configurations and
theories. Firstly, we summarize the current mainstream anaerobic digestion technologies, introduce their design and
configuration, and discuss the internal improvement and transformation. The sludge-water separation distinguishes
the first and second anaerobic digestion technologies while granular sludge develops the third anaerobic digestion
technology. Secondly, we describe the anaerobic digestion theory, and explain its role in anaerobic digestion
revolution and also provide some improvement strategies. The design and operation of anaerobic digestion
technology are greatly improved by the understanding of anaerobic digestion theory and discovery of interspecific
electron transfer. Then, we introduce some emerging technologies and theories which will strongly promote
anaerobic digestion. Machine learning will help unravel the complex black box of anaerobic digestion while
synthetic biology will redefine anaerobic digestion. Finally, we discuss the future anaerobic digestion technology.
The anaerobic digestion will be more efficient, intelligent and customized. In the future, it will become a green
platform to complete the social cycle of energy and substance.
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Table 1 Three development stages of anaerobic digestion technologies
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Fig.1 Sketch of the first generation of anaerobic digestion
technology
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Fig.2 Sketch of the second generation of anaerobic digestion
technology
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Table 2 The second generation of anaerobic digestion technology

AR ST E R A o s
PR KRB PR e P8 B P B S ] R 8 DR
w1ty g e
(ABR) Rl P IR RS TR, Rk A A
IR RS T I 2 T AR R, W )
) ) I, SR kA
PG (AFR)  F, BEEMBRERIIR SRR b, B0 R BOD % y
58 A Bk
PR A 2 ) kBB AR, T ,
FRBSL R AR SRR 53t LA 9
(ANMBR) i, B R R R
RPN S B R T NN PRI R, Wk R, RS S AR
ALY Y)
% (UASB) B ) W, ARERE B

112 % =KRRFHHER

5 = AR ST AL H R 2 T RO 5 Y A
UASB LZHut R ek, 7] 7 AN e
JK (Expanded Granular Sludge Blanket, EGSB) .
WIEIR RN 8 CInternal Circulation, IC) F1&
A RERACK SN 88 (Up-flow Blanket Filter,
UBF) . BIOPAQ®ICX Jxt ]V & FHH Al Js2 7 5 A5 Fof
(Wl 3 prs)

EGSB AHX T~ UASB I SGEEAE T 410 HH /K97
W, ISR, BUE ) B TR R A A R T
TeAE T IR, B I N2 N 2R 5 5 T A )
Z ARl R B, BT EA EGSB 453 DAA 3 B i
JE A LTS G AR BRI FE T AL BREARIR FE 1Y
AHUEAKRA . HR Dy H v A B S R B AR A
HMEFE, [N 5 AN G A e B A IS N T a8 47 Rede.

IC S b & % 20 B 2R LT P UASB e JBids B
NPHE, NIRRT UASB OB ZE R THEG
fi1ar UASB J M =

B3 F=RREHUEAREE
Fig.3 Sketch of the third generation of anaerobic digestion
technology
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Table 4 Four stages of anaerobic digestion
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