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Peraceti cacid disinfection characteristics and application progress
in wastewater treatment plants
CHEN Jiabin®, YAO Guanglei, JI Ruicheng, ZHANG Longlong, ZHANG Yalei, ZHOU Xuefei
(State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental
Science and Engineering , Tongji University, Shanghai 200092, China)
Abstract; Disinfection is an essential process in wastewater treatment. Chlorine disinfection is a com-
monly used chemical disinfectant, but it produces harmful by —products that pose threats to human
health and the ecological environment. Peracetic acid (PAA) is an oxidizing organic peracid and an
emerging green disinfectant that can replace chlorine. This review systematically introduces the
structural characteristics, disinfection properties, by—product formation characteristics, and biotoxicity
of PAA disinfectants. The disinfection effect of PAA in wastewater treatment processes is also
discussed, including the synergistic effect of PAA and UV coupling technology in wastewater disinfec-
tion, as well as the comprehensive influencing factors in the PAA disinfection process. Furthermore,

specific applications of PAA in wastewater disinfection are summarized, including typical engineering
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application cases in North America and European countries, along with research progress in pilot—scale

studies conducted in sewage treatment plants in China. Finally, an outlook is provided on the future de-

velopment direction of PAA in the field of wastewater treatment and disinfection. Strategies and direc-

tions for improving and optimizing PAA disinfection technology are proposed to promote the widespread

application of PAA green disinfection technology in sewage treatment plants in China.

Keywords: Peracetic acid; Disinfection; Pathogenic microorganisms; Wastewater treatment
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Table 1 Effectiveness of PAA on pathogenic microorganisms

LT ES PAA W/ (mg - L") A FH At i) Jb AR EZ PN
KIAF 0.5~2.0 10~20 min 100% K i [10]
EryN7]:) 2.0~6.0 24.9 min 4.3-log K i [11]
1 & 0.6~0.9 48 h 39%—82% K i [12]
KT 9.0 3 min 7-log Kifi [13]
SN iR 8.0 120 min 3.52-log Kif [14]
7B} 9.0 3.5 min 6-log K [15]
5 T B 80.0 10 min 3.66-log Kif [16]
Bl s 85.0 1 min 3-log K [17]
B TR I B 1 800.0 7.5 min 6.33-log K ik [18]
il 55 955 2 2 000.0 5 min >4-log Kifk [19]
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Fig. 2 Cooccurrence network diagram of keywords related to PAA in wastewater disinfection process
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Table 2 Effect of PAA disinfection in different foreign wastewater treatment plants
X vk fﬁﬁﬂ; (Pj:f’%/) R e REEAAC 5% ik
I Montreal 387 V5 7K 4b 38 ) 2.46x10° 0.6~1.6 120 10 000 CFU/100 mL [33]
BS Miami 57K AL FH T 9.36x10* 6.0 15 4.5-log K i [34]
H Langley 757K 43~ 2.58%103 2.5 45 2.7-log K% [35]
Peschiera Borromeo 75 /K AbHHT 1.26x10° 5.0 49 3.5-log Kif [7]
West Bari T7ELi5KALBET 2.40x10° 10.0 30 1 000 CFU/100 mL [36]
Kk Kuopio T B{5 7K b3~ 2.06x10* 2.0~7.0 27 3-log Kif [37]
bl Oulu V57K b BT 1.78x10* 12.0 60 30 PFU/100 mL [38]
HRAACEF 5K A3 2.98x10° 30.0 1.61 38 CFU/100 mL [39]
Bologna 75 7K Zb ¥~ 1.10x10° 1.2/1.5 20 0.52-log Kiifi [40]
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