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Abstract: Activated sludge (AS) process is the most widely process in wastewater treatment because of its
simple operation and good treatment effect. Sludge bulking and sludge foaming, known as the “cancer” of
wastewater treatment plants (WWTPs), affect the solid-liquid separation process of the secondary
sedimentation tank and the stability of the microbial biomass in the biological reaction tank, which have
long troubled the operation of WWTPs. The definition, classification, characterization methods,
filamentous bacteria, and control methods of sludge bulking and sludge foaming were compared and
analyzed as comprehensively as possible in this review. In addition, the future research direction and
control strategy of sludge bulking and sludge foaming were discussed. It is expected to provide helpful
information for future research on sludge bulking and sludge foaming.
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Tablel Theclassification and characteristics of sudge bulking and sludge foaming
25 vies ZH A5 1 BT TS TR
Project Classification Type Occurrence reason Frequency  Thedifficulty level of control
Bk 2RIk 22 IR B Rk 22 IR AW B Y R i B =0 bi:
Sludge Filamentous Filamentous bacteria  The proliferation of High Difficult
bulking bulking bulking filamentous bacteria
22 IR E R A 22 IR B Y R i ik A
Filamentous fungi The proliferation of fungi Low Difficult
bulking bacteria
AZRBEIAKR R KRBBARTAMRREER . K B85
Non-filamentous Viscous bulking Wbz SHE R R R R Low Less easy
bulking SRR R
The accumulation of
high-viscosity substancesin
zoogloea
Bl AWk 22 AR TR I 22 IR AN B )3 e BRI 5 =0 AR
Sludge Bio-foaming Filamentous bacteria ~ The proliferation of High More difficult
foaming foaming filamentous bacteria
AR A= 4 N LA BRI M 5 S #2335 PR xg koK ik L)
Non-biofoaming 337k IREERAE R ; Tk ik Low L ess easy
Synthetic surfactant [o4 fitt % T ¥ 1 591
foam Driving foaming;
Nondegradable surfactant in
industrial wastewater
JAH AR SR A e i 5 U {iS 5
Denitrifying foam e Low Easy

Nitrogen bind sludge during
denitrification
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Table2 Thecharacterization methods of sludge bulking and sludge foaming

FAE ik FAEM IR PRVEMEZ) RS TMERCR IS

Characterization method Phenomenon Ease of operation Evaluation effect
SVI A 22 IR TR AR IR LR B K T 5 Vi e
SVI value Bulking Easy Good
LU S RFS A R IHE A RIS L %
Simulated aeration Foaming Less easy Bad
i K SE AW AR A RIS 5 %
Hydrophobic test Foaming Less easy Bad
RIK Ik A=W AR A RIS B —
Surface tension method Foaming L ess easy Average
ERUIFS AW IR A RIS Vi — &
Visual observation Foaming Easy Average
22 BRI A AW RIS i i
Filamentous bacterial assay Bio-foaming Less difficult Good
TR R RO AL AW R A RIS b3 e
Foam and scum index Foaming Difficult Good
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Table3 The control methods of sludge bulking and sludge foaming

) s ViES ROR fE B R AT
Control method Classification Effect Energy consumption Environmental friendliness
E |2 SR YIRS BLIIRES N =0 ARG
Nonspecific method Physical method Bad High Unfriendly
(=2 R7S N =0 ARG
Chemical method Bad High Unfriendly
RS s oY (Rt Ey/as g BT
Specific method Operation process control Less good Less high Lessfriendly
plRES T i Ly BT
Selector Good Less high Lessfriendly
AR 38 ik uss
Ecological control Good Low Friendly

Te T PRBEACHPRRIE (VA 32 BN REFE AR 755 AT IR 75 Y M 0 A £ 3 1

Note: “: The evaluation of friendliness is mainly from the two aspects of energy consumption and whether to introduce new pollutants.
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T e AT o 2 i ) L R TR R, 2t SR kA 7 R TR
B, 2582 022N RO BB R K o N T Y
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