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Abstract [ Objective] The high toxicity persistence and bioaccumulation characteristics of phenolic compounds in the water
environment seriously threaten human health and the safety of ecosystems. Traditional technologies such as biological method,
adsorption, and membrane separation face bottlenecks like low efficiency, high costs and susceptibility to secondary pollutiong when
treating high-concentration phenolic wastewater. [ Methods ]  Hydrophobic deep eutectic solvents ( HDES) , with their designable
molecular structure, environmental friendliness, simple preparation, low cost, biodegradability and excellent hydrophobic properties,
offer a highly promising green solution for phenol-containing wastewater. [ Results |  This paper focuses on the latest research progress
in the extraction of phenolic compounds from water using HDES, systematically sorting out the molecular composition and design

strategies of HDES, and emphatically elaborating on the design of fatty acid-based HDES, quaternary ammonium salt-based HDES,

[WFSBEH] 2026-01-26

[(EE£mHE] EEARBEEES (52300089) ; AR5 FId £ @i TRHE TR H (2025RKX-LSDT054 )

[EEEN] DAIE(2000— ), 5 W-0F5E A #F58 7 o) B K MEAR L T SRR 28 G R | E-mail : 1519709185@ qq. com,,
[BEEE] HE(1994— ), & ,Tﬁiﬁﬁﬁ\fq: JIEFE 7 1) Ry ARG e 5] A il £ S , E-mail ; stu_qiuq@ ujn. edu. cn,



L, PhAST R A 4F

LK PEARS LA 0 ZE UK h B 2k 5 M T o ot

Vol. 45, No. 4,2026

and terpene-based HDES systems. Through theoretical approaches such as density functional theory ( DFT) and molecular dynamics

(MD) analysis, it deeply clarifies the extraction mechanisms involving hydrogen bonding, hydrophobic interactions, and -7 stacking

during the extraction of phenols by HDES. Meanwhile, it details the effects of HDES components, molar ratios, the molecular structure

of phenolic compounds, content of organic substances in water and pH on extraction efficiency, and summarizes the applications of

three different types of HDES (fatty acid-based, quaternary ammonium salt-based, and terpene-based) in treating phenolic wastewater.

[ Conclusion ]

Future research should focus on theoretical calculationg process, designing new HDES systems with high selectivity

and strong anti-interference capability using machine learning models and existing databases, developing low-energy consumption

coupling technologies and efficient regeneration and recycling strategies to reduce treatment costs and ultimatelypromote the large-scale

application of HDES in the field of phenolic wastewater treatment.
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