HoKFAR 2026,45(9) :1-9 Water Purification Technology

= o {
} SR ARBNG S AR |
S —~— —~— i

IR, RADEE, ERE, S BRI D Z IR R Y SR I R RO E B XU [ T]. kR, 2026, 45(9) ¢ 1-9.
Zhu Q M, Xu Y H, Wang X T, et al. Overlooked oligomers in laundry wastewater; Sources, characteristics and potential environmental risks[ J]. Water

Purification Technology, 2026, 45(9) : 1-9.

N y y 4= 3 3 == /a8
AR EKPHZUIRED . RE 5K B ERINEXE
SRR TR IR R ) WP BRSS!

(1M T RSB RS 5 TR - PHAERR  541000;2. i 24 A0 AR Fe B3 Tk 2 oK TR S ERBL 32 22 5, fif 22 40K 6
¢ 2628CN;3. 1 ERLE B A SIS PO KRR 4 & 2 H IS, K B F I =, JLa 100085 ;4. H[E
Bl2EBe K2 RIS B, b st 100049)

 ZE (B8] VERBKRIRTT RIS S K A A Sy X TR ARG R AU AR R X — 2R Ts ey
IEE R R IR AR TV AE XU M ik 2= RGEATSE . A SCHZ G A PR TER R . [ FE] ARG T3 KR
RYIERCHLH | FEERIE FREEAT R B AR A R AR, E A T RO 3 - B ( LC-MS) 5 A M A% - B (GC-MS) 45
BRITITIRMN AR, [SER]  RRWAEBEA R K T EZE R R ARV A& iR 4 B — 2K YA 5% 88 .
TRk tE AR 7 B SR, AT AR AL B AR X DA 5B T 25 B i A BRBE AN IR R Y B fom Ak 4 B
P FE A IR P Y B SR R0 NS REA R T R, [ i8] SRR b Z AL TS e, FLEREE AT 0 S E BALH M
TRAWIFY . KRN E ST =5 LA (1) ZJREhm L m p R 5 AR AR TR 52 SR8 75 (2) i gh gkt (IR5R &
RUPE T 5 1T B A 2T A A4k %) B LA D VR S HE R s (3) PRAL K AR IR T2 il ad o B8 Ak 5 s B AL S 4 A H R 5
IR R B, Rl T ¥ K R B ek i g XU 2 il £ b AR S 4

KRR UERY; VEREK; LWRPRL RTITEMER ; FREEX ; RAE T

FESES. X703 XEFER: A XEHS: 1009-0177(2026)09-0001-09

DOI: 10. 15890/j. cnki. jsjs. 2026. 09. 001

Overlooked Oligomers in Laundry Wastewater: Sources, Characteristics and Potential
Environmental Risks

Zhu Qiming', Xu Yanghui’, Wang Xintu®, Li Xiaoming>* * , Liu Gang’*, Chen Wenwen'

(1. School of Environmental Science and Engineering, Guilin University of Technology, Guilin 541000, China;

2. Faculty of Civil Engineering and Geosciences, Technische Universiteit Delft, Delft 2628CN, Netherlands

3. Key Laboratory of Environmental Aquatic Chemisiry, State Key Laboratory of Regional Environment and Sustainability, Research
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Betjing 100085, China;

4. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract [ Objective] Laundry wastewater is an important component of urban domestic wastewater. For emerging pollutants such
as oligomers from detergents and synthetic textiles, there is a lack of systematic research on their environmental exposure pathways and
potential risks. This paper presents a systematic review and synthesis of existing research findings in this field. [ Methods] This
paper systematically summarizes the formation mechanisms, primary sources, environmental behaviors, and ecotoxicological profiles of

oligomers in laundry wastewater. Special emphasis is placed on the application progress of major analytical techniques, including liquid
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chromatography-mass spectrometry ( LC-MS) and gas chromatography-mass spectrometry ( GC-MS). [ Results] Oligomers in laundry
wastewater primarily derive from detergent residues, synthetic fibers in garments, and certain clothing additives. Owing to their high
water solubility and low relative molecular mass, these compounds are recalcitrant to removal during conventional wastewater treatment
processes, facilitating their release into the environment. Furthermore, oligomers exhibit strong bioaccumulative potential, and their
bioaccumulation in organisms poses significant risks to human health. [ Conclusion |  As an overlooked category of emerging
pollutants, oligomers have complex environmental fate and toxicological mechanisms that warrant further in-depth investigation. Future
research should prioritize three key directions; (1) Developing high-throughput, non-targeted detection technologies to enhance the
identification and quantification of oligomers; (2) Promoting the application of green, low-residue detergents and biodegradable fiber
materials to mitigate emissions at the source; (3) Optimizing wastewater treatment processes through integrated technologies such as

membrane separation, bioaugmentation, and advanced oxidation to achieve efficient removal, thereby providing technical support for

advanced purification of urban sewage and control of associated health risks.
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Fig. 1 Path of Oligomers Release during Washing
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Tab. 1

Comparison of Content and Characteristics of Main Pollutants in Laundry Wastewater with

Different Detergent Types and Washing Methods
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