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Abstract: In this paper, a novel iron-based nanocomposite lignin hydrogel (FeS@LH) was synthesized and applied to the activation
of perdisulfate (PDS). Through the characterization of the material, it is found that the unique three-dimensional (3D) structure of the
lignin hydrogel is helpful to the dispersion of sulfide nano-zero-valent iron particles (FeS particles) and increase the leakage site of
FeS. This three-dimensional structure not only provides more attachment sites for FeS, PDS and pollutants, but also accelerates the
electron transfer between FeS and PDS, thus promoting the degradation of pollutants. The experimental results show that FeS@LH
has excellent performance in PDS activation. Under the condition of 0.1g/L catalyst and Immol/L PDS, 10mg/L IMI (100mL) can be
completely degraded in 120minutes. Quenching experiments and electron spin resonance (ESR) spectra show that SO, and OH- are
the main active species for IMI degradation in FeS@LH/PDS system. In addition, FeS@LH can effectively activate PDS to degrade
IMI in the presence of inorganic anions and natural organic matter (HA).The degradation products of IMI were identified by liquid
chromatography-mass spectrometry (UPLC-MS-MS) system, and two possible degradation pathways were proposed. The toxicity
prediction results show that IMI can eventually be converted into a non-toxic product. FeS@LH was able to maintain a certain
degradation efficiency after three cycles of testing, while exhibiting low metal leaching characteristics. Study results provide new
ideas for the development of efficient degradation of pesticide pollutants.
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In the FeS@LH/PDS system, the effects of concentrations CI', NO;, HCO; and HA on IMI removal, as well as the

corresponding reaction rate constant
Z14:[PDS]0=1mmol/L,[FeS@LH]0=0.1g/L,pH=7 +0.1,7=(25+0.1) C,[IMI]0=10mg/L

fift IMI s an & S(b)Fras. M T ] LA H NO;
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Fig.6 The leaching concentration of iron ions during the third use of FeS and FeS@LH, as well as the degradation rate of IMI
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Fig.7 XPS spectra of Fe2p, Cls, Ols andS2p before and after FeS@LH use
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Fig.8 Effects of different concentrations of MeOH/TBA on FeS@LH/PDS/IMI system and reaction rate constants of the
corresponding system
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Fig.9 ESR spectra ofSO4 /OH:in the FeS@LH/PDS system
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Fig.10 ACYV degradation rate after quenching O, and 'O, in FeS@LH/PDS system with a ratio of 1:100, as well asESR spectra of
0,  and '0, in FeS@LH/PDS system
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Fig.11 PDS-mediated IMI degradation pathway in FeS@LH system
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