5539 %55 2 1 g I8 % &R P Vol.39 No.2
2025 4F 4 H Energy Environmental Protection Apr., 2025

FEF, KRR, E0, S5 AL KA R bR TS e W (A7 S L. R IR IR I AR
2025, 39(2): 137-150.

BAI Yudan, ZHANG Yuchen, WANG Feng, et al. Occurrence and Reduction of Emerging Pollutants in the
Process of Organic Solid Waste Recycling[J]. Energy Environmental Protection, 2025, 39(2): 137-150.

MhihsbiE

AT BLIE i 0 P R 5 e A7 1505
931’2’3, 3&?@)&"2’3, F ﬂ,%l,Z.S, i%]L PG

(1. FRWERF ASEREAFFR LIEAIEE AN IR TS, LiF200241;
2. Eipm T ASEIEEASKE EEEERE, ik 200241;
3. LB EEA AR R AR, £iF 200092)

FE: 55k, AMEE RN EZEFHTES, BT LED TR REFE AR RE
SHFAE, A BIRBEAAMAE MR T = E B A AUE B A (AT SR IE A R R AL) T R
ILE S+ T RACH) A Fadt T L H R E Rk, R, BRI X TH#HFEMEA MBI PN
WK A 45 AE A 0 AL B 2 R Gk, EARIE Ak hah b, B T HAWAIGT £, Aok
Tty A F IR F AT W R AUE R RACE AR P AR IR, AT T R E A ALE
B (B3R, W BUF RAE & £77) 3775 40 R G HAE, 33T T 3F 83 Ie e R 208 ALt 375 4
Wy KR ACR A IRAL KR Rk . BAR L, AAUE B b W o ik T A ¥R E (23 158 pglkg) >k
Z (12 418 ug/kg)>#F A A LT 44 (1 268 ng/kg), MBA-F35F B A 34703 Avkg, H P, HXA
WAHIFTEY, Aot TR PR BAREETR TR REEZES, MR EZREEEHEEGT P
BF B 5., AHE B Y ARG A B A B LB R AT e, — AR R PLIF BOR RE st
T LG LR LB G TREBK. "G, s AE E TR P 375 £ H R @i
TR, A AR RS
KEW: T RN APEE; FEER; RAFK; BRE; HR
hE S ES: X705 XERARIRED: A XEHS: 2097-4183(2025)02-0137-14

Occurrence and Reduction of Emerging Pollutants in the Process of

Organic Solid Waste Recycling

BAI Yudan"*’, ZHANG Yuchen">?, WANG Feng"*’, XIE Bing"*>™"

(1. Shanghai Engineering Research Center of Biotransformation of Organic Solid Waste, School of Ecological
and Environmental Sciences, East China Normal University, Shanghai 200241, China; 2. Shanghai Key Lab
for Urban Ecological Processes and Eco-Restoration, Shanghai 200241, China; 3. Shanghai Institute of
Pollution Control and Ecological Security, Shanghai 200092, China)

Abstract: Various emerging pollutants have been detected in organic solid waste in recent years,
posing a significant threat to the environment and human health due to biotoxicity, environmental
persistence, and bioaccumulation. Organic solid waste bioconversion (aerobic composting and
anaerobic digestion) is a crucial method for resource utilization and mitigating emerging pollutants.

However, there is a lack of systematic summarization and understanding of the characteristics of
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different emerging pollutants in the bioconversion of organic solid waste and their degradation
pathways. Based on a literature review, this paper summarizes the current research status of typical
emerging pollutants in the process of organic solid waste resource utilization, including persistent
organic pollutants, endocrine disruptors, antibiotics, and microplastics. It analyzes the characteristics of
emerging pollutants in different types of organic solid wastes (food waste, municipal sludge, and
livestock manure). It also explores the effects of aerobic composting and anaerobic digestion on
removing these pollutants and the strategies for improving removal efficiency. Overall, the average
concentration of endocrine disruptors in organic solid waste (23 158 pg/kg) is higher than that of
antibiotics (12 418 pg/kg) and persistent organic pollutants (1268 pg/kg), with the average
concentration of microplastics being 34 703 particles/kg. Antibiotics, used as antimicrobial agents and
growth promoters, are currently the most studied emerging contaminants, primarily concentrated in
livestock manure, where their concentrations are also higher. Research on persistent organic pollutants,
endocrine disruptors, and microplastics, which are produced by industrial activities and daily human
life, is mainly focused on municipal sludge, where their concentrations are also higher. Municipal
sludge and livestock manure carrying emerging pollutants may migrate into crops after land application,
thereby contaminating food and derived food waste. Currently, there is relatively little research on
emerging pollutants in food waste and its treatment. A review of the literature reveals that research on
emerging pollutants in the resource utilization process of organic solid waste spans 33 countries. China
is the country with the most research on emerging contaminants (accounting for 72%, which may be
related to the number of universities), followed by the United States, Poland, Spain, Canada, and
Australia. Research on emerging pollutants is predominantly focused on anaerobic digestion, though
there are regional differences. For example, regions such as Shanghai, Hunan, and Jiangsu in China, as
well as some foreign countries, primarily focus on anaerobic digestion, while regions like Heilongjiang,
Henan, and Guangdong in China mainly focus on aerobic composting. The bioconversion of organic
solid waste can effectively control and reduce emerging pollutants in organic solid waste, with aerobic
composting generally showing higher capabilities for removing emerging pollutants compared to
anaerobic digestion. Finally, further research directions regarding emerging pollutants in organic solid
waste resource utilization are discussed to guide subsequent work.
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Fig. 1 Statistical analysis of literature on emerging pollutants in aerobic composting and anaerobic digestion for

(a) different year, (b) category , (c) organic solid waste, and (d) countries and regions
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Fig. 5 Abundance of MPs in different organic solid wastes and municipal sludge in different countries
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