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Improving the reactivity of Fe(Ill) is the bottleneck in the catalytic activity of persulfate-based Fenton-
like chemistry. In this study, the Fe(Ill)-PA catalyst was prepared for the activation of persulfate (PMS)
by co-precipitation of phytate with iron ions. In particular, the Fe(Ill)-PA/PMS system achieved efficient
degradation of the target pollutant TCH under a wide range of pH conditions from 3.0 to 9.0. In the Fe(III)
PA/PMS/TCH system, the oxidative degradation of TCH was mainly via the direct electron transfer path-
way. Density functional theory (DFT) calculations revealed the mechanism of PMS activation potentiation,
that is, phytate reduced the adsorption energy of the catalyst for PMS from -0.43eV to -2.72eV by co-
ordination with the ferrihydrite. Moreover, Fe(lll)-PA functions as an electron shuttle and accelerates the
electron transfer process between TCH and PMS. The removal of TCH under the electron transfer process
(ETP) mediated by Fe(IlI)-PA was selective, thereby demonstrating less sensitivity to the presence of co-
existing ions and natural organic matter (NOMs). This work provides a viable case for ligand-enhanced

Fe(Ill) activation of PMS and reveals the critical role of direct electron transfer in pollutant elimination.
© 2026 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

Advanced oxidation processes (AOPs) have garnered significant
attention in water purification research due to their strong oxi-
dizing capacity and rapid reaction rates [1-4]. Specifically, perox-
ymonosulfate (PMS)-based AOPs present several advantages, such
as ease of storage, readily activated oxidation potentials, and a
broader pH application range, making them a promising alterna-
tive to traditional Fenton processes [5-8]. PMS can be activated
by transition metal ions, metal oxides, carbon materials, and en-
ergy, generating various reactive oxygen species (ROS), including
hydroxyl radicals, sulfate radicals, and singlet oxygen [9-12]. Fol-
lowing reports of organic pollutant degradation through the addi-
tion of Fe(Il) to PMS [13], there has been increased interest in both
homogeneous and heterogeneous activation using Fe ions and Fe
oxides in PMS-based AOPs [14,15]. However, similar to the Fen-
ton process, the low rate of Fe(Il) production during the reac-
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tion leads to a greater tendency for generated Fe(Ill) to undergo
hydrolytic precipitation [16,17]. This results in the cessation of
the Fe(Il)/Fe(Ill) cycle, depleting Fe(Il) and generating significant
amounts of iron sludge [18]. Therefore, enhancing the reactivity
of Fe(Ill) is crucial for maintaining catalytic activity in Fenton-like
chemistry [19].

To address this, researchers have focused on promoting the con-
version of Fe(Ill) to Fe(Il) by applying additional reducing agents.
For instance, hydroxylamine, ascorbic acid, sodium sulfite, and L-
cysteine have been employed to reduce Fe(lll), thereby enhancing
the removal of target pollutants in Fenton-like systems [20-25].
Notably, the reductants inevitably consume ROS during the reac-
tion, and this self-quenching effect interferes with the electron se-
lectivity of ROS for the target pollutants [26,27]. Consequently, this
leads to the overuse of the oxidizing agent in practice. Additionally,
ligands such as oxalic acid, citric acid, ethylenediaminetetraacetic
acid (EDTA), and N,N’-ethylenedi-L-aspartic acid (EDDS) have been
utilized to enhance the solubility of Fe(Ill) and further slow down
its deactivation [28-30]. However, challenges persist in employing
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ligand strategies to enhance the oxidation rate of Fenton-like sys-
tems. Yang et al. demonstrated that using pyridine carboxylic acid
as a ligand could enhance the reaction rate of Fe(Ill)-catalyzed PMS
and revealed the crucial role of metal-PMS complexes in promot-
ing ROS generation in the system [31]. Nevertheless, the oxidation
pathways mediated by various organic ligands in Fenton-like sys-
tems remain significantly different. Thus, it is essential to rationally
introduce new organic ligands to optimize key parameters, such as
enhancing electron selectivity and the apparent activity of Fenton-
like catalysis.

Phytate (PA), derived from plant tissue, is a natural, non-toxic,
saturated cyclic acid containing six phosphate groups, which confer
strong chelating properties [32]. Our previous study demonstrated
that modifying the zero-valent iron (ZVI) surface with phytates ac-
celerates electron migration from the iron core to the surface layer.
Additionally, the ZVI surface enhances its coordination ability to
target molecules by adsorbing phytate molecules [33]. The proper-
ties of phytic acid make it an ideal candidate for ligand-enhanced
Fenton-like systems. To the best of our knowledge, the enhance-
ment of Fe(Ill) reactivity by phytate ligands has not been reported,
and the mechanism of its mediated Fenton-like oxidation requires
further elucidation. Furthermore, it is believed that ROS are more
likely to interact with the ligand or Fe(Ill) during homogeneous
processes, resulting in self-quenching phenomena. Therefore, de-
signing the reaction as a non-homogeneous process would be ben-
eficial for further improving electron utilization efficiency [34,35].

In this study, we prepared a catalyst called Fe(Ill)-PA by co-
precipitating phytate with iron ions to explore how the phytate
ligand modulates the Fenton-like reaction pathway. Tetracycline
hydrochloride (TCH) was chosen as a model contaminant to in-
vestigate the enhancement of Fe(lIll) activation of PMS by phytate
ligands. Batch experiments and electron paramagnetic resonance
(EPR) revealed the mechanism of active substance generation
during the reaction. The mechanism of phytate ligand-enhanced
Fenton-like reactivity was elucidated through density functional
theory (DFT) calculations. Additionally, the TCH removal efficacy of
the Fe(Ill)-PA/PMS system under complex aqueous environmental
conditions was examined. Finally, the transformation pathways of
the target pollutants were analyzed using ultra-performance liquid
chromatography-mass spectrometry (UPLC-MS), and the ecotoxic-
ity of the intermediates was further evaluated.

The morphology of Fe(Ill)-PA was characterized by scanning
electron microscopy (SEM). As shown in Fig. 1a, Fe(Ill)-PA exhib-
ited a dispersed spherical particle structure. The particle size of
Fe(Il)-PA decreased with increasing initial concentration of the PA
solution, with average particle sizes of 40 nm, 60nm and 0.8 um
for Fe(IlI)-PA(5:1), Fe(IlI)-PA(10:1) and Fe(III)-PA(20:1) respectively
(Fig. S1 in Supporting inforamtion). The results of energy disper-
sive X-ray spectroscopy (EDS) analysis of Fe(IlI)-PA showed a uni-
form distribution of Fe and P elements on its surface (Fig. 1b). This
indicated that PA was adsorbed on the surface of Fe(Ill)-PA during
the co-precipitation of Fe(II) with PA. In addition, the Fourier trans-
form infrared spectroscopy (FTIR) results showed that the peak of
Fe(Il)-PA at 1180cm™! could be attributed to the stretching vibra-
tion of P-O (Fig. 1¢) [36,37]. The chemical compositions of the el-
ements on the surface of Fe(Ill)-PA were further detected using X-
ray photoelectron spectroscopy (XPS). The P 2p signal at peak near
133.5eV was detected in the XPS survey of Fe(Ill)-PA (Fig. S2a in
Supporting information) [38], which corresponded to the EDS re-
sults and confirmed the successful adsorption of PA on the Fe(III)-
PA surface. The high-resolution profile of Fe 2p was subjected to
further analysis, resulting in the identification of peaks at 713 cm™!
and 709 cm! (Fig. 1d), which correspond to Fe(Il) and Fe(lll) [39],
respectively. Through the calculation of peak areas, it was deter-
mined that Fe(III) constituted up to 95.7 % of the total content. Fur-
thermore, no significantly change were observed in the character-
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Fig. 1. (a) SEM images of Fe(III)-PA. (b) EDS mapping. (c) FT-IR spectra of Fe(III)-PA.
(d) XPS of Fe 2p spectrum for Fe(III)-PA.

istic peak areas corresponding to Fe(Il) and Fe(lll) of the reacted
Fe(IIl)-PA, which demonstrated that the primary participant in the
reaction is Fe(III).

The catalytic performance of Fe(Ill)-PA in the Fenton-like sys-
tem was investigated using TCH as a model contaminant. As shown
in Fig. 2a, the TCH degradation rate was only 9.9% when only
Fe(IIl)-PA was present, indicating that the TCH removal was not de-
pendent on adsorption of Fe(Ill)-PA. Comparative experiments were
conducted to evaluate the degradation efficiency of TCH by PMS
activated with different catalysts. Among them, Fe(Ill)-PA demon-
strated the highest catalytic activity. The TCH removal rate was
42.8 % within 60 min in the presence of PMS only, suggesting that
PMS itself is incapable of complete degradation of TCH. The effi-
ciency of Fe(Ill)/PMS system in removing TCH was not significantly
improved compared with PMS alone, indicating that Fe(Ill) could
not activate PMS effectively. In addition, the removal of TCH by
the PA/PMS system was negligible. Conversely, the Fe(Ill)-PA/PMS
system exhibited remarkable catalytic efficacy, achieving a TCH re-
moval of 93.3% within 60 min. It is noteworthy that the rate con-
stant (k) for TCH removal in the Fe(Ill)-PA/PMS system reached
0.064min!. The catalytic reaction removed TCH at a faster rate
in the first 20 min, with 21% degradation of TCH by PMS alone in
20min, while the degradation rate of TCH by Fe(III)-PA/PMS was
enhanced to 79.5%. Comparison with PMS system, the reaction ki-
netics of Fe(Ill)-PA/PMS system was increased by 6.4-fold within
60 min, which demonstrated that Fe(IlI)-PA could effectively pro-
mote the activation of PMS to effectively degrade TCH.

In order to optimize the catalyst dosage and explore the re-
moval rate of TCH with different concentrations of Fe(IIl)-PA. As
shown in Fig. S3 (Supporting information), the degradation rate of
TCH in the system increased with the increase of Fe(Ill)-PA dosage
from 0.1g/L to 0.4g/L, which was attributed to the addition of
catalyst to provide more active sites for the reaction. The degra-
dation effect was not significantly enhanced when the Fe(IIl)-PA
dosage was greater than 0.3 g/L. Furthermore, the optimal dosage
of PMS has been investigated. As the PMS concentration increased
from 0.05mmol/L to 0.5mmol/L, the corresponding ks value in-
creased from 0.013min! to 0.039min™! (Fig. 2b). When the ini-
tial concentration of PMS exceeded 0.1 mmol/L, the enhancement
of the degradation efficiency of TCH was no longer significant.
Therefore, the Fe(Ill)-PA dosage of 0.3g/L and PMS concentration
of 0.1 mmol/L were selected for the subsequent experiments.
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Fig. 2. (a) TCH degradation in different systems. (b) kops values obtained via pseudo-first-order kinetic model fitting. (c) TCH removal by Fe(Ill)-PA/PMS system under
different solution pH conditions. (d) TCH Degradation performance in the presence of different quenchers. (e, f) EPR spectra. Experiment conditions: [TCH]o =10 mg/L,
[PMS], = 0.1 mmol/L, [catalyst] =0.3 g/L, [MeOH] = [TBA] = 100 mmol/L, [p-BQ] =[L-his] = 5 mmol/L, [DMPO] =[TEMP] = 100 mg/L.

The pH is a critical factor in reactions, particularly in iron-based
material-mediated advanced oxidation processes (AOPs). As shown
in Fig. 2¢c, the degradation efficiency of the system for TCH con-
sistently remained above 78.2% within the initial pH range of 3.0
to 9.0. As the initial pH of the solution increased from 3.0 to 9.0,
the removal rate of TCH decreased from 95.1% to 78.2%. The rate
constants were 0.065, 0.045, 0.035, and 0.031min"! for pH val-
ues of 3.0, 5.0, 7.0, and 9.0, respectively. To investigate whether
the leaching of metal ions affected the reaction results, we exam-
ined the leaching of iron ions at pH 3.0, and the results indicated
that almost no iron ions were leached. Overall, Fe(IlI)-PA [PMS sys-
tem demonstrated satisfactory degradation efficacy over a wide pH
range (Fig. S4 in Supporting information).

The quenching experiments and electron paramagnetic reso-
nance (EPR) were conducted to identify the reactive oxygen species
(ROS) in Fe(Ill)-PA/PMS/TCH system. In this study, methanol
(MeOH:  Kk[SO4]=11x107L molls!, Kk['OH]=9.7x 108L
mol's 1) [40] and tert-butanol (TBA: k[SO,]=7.6x10°L
molls1, k['OH]=6.0x108L mol!s1) [40] were used to con-
firm the contribution of SO4"~ and *OH. The degradation efficiency
of TCH was reduced to 41.0% and 60.5% by the addition of
100 mmol/L MeOH and TBA (1000-fold higher concentration than
that of PMS) to the reaction system. The quenching experiments
results indicate that the main ROS were SO4~ and °OH in the
Fe(Il1)-PA/PMS/TCH system. EPR spectra revealed that the char-
acteristic signal peaks of SO, and ‘OH were not observed in
the presence of PMS alone, suggesting that PMS itself cannot
be degraded to produce free radicals (SO4~and ‘OH). Notably,
the characteristic signal of DMPO-"OH was observed in Fe(IIl)-
PA/PMS/TCH system (Fig. 2e). However, when benzoic acid was
used as the probe of "OH, no significant degradation of benzoic
acid was observed in the Fe(Ill)-PA/PMS system (Fig. S5 in Support-
ing information). Therefore, the inhibitory effect of MeOH and BA
on TCH removal efficiency may be attributed to the direct reaction
of MeOH and TBA with PMS, which in turn limits the oxidation
of TCH by PMS. In brief, SO4"~ and *OH are not major ROS in
the Fe(IlI)-PA/PMS system. p-Benzoquinone (p-BQ: k[0, ]=(0.9-
1.0) x 10° L mol' s'1) [41] act as a scavenger of O,, resulting in a
TCH degradation rate of 81.0% upon the incorporation of 5 mmol/L
p-BQ (500 times the concentration of PMS), exhibiting a minimal
inhibition effect. Furthermore, the EPR spectra did not show any

signal of DMPO- O,", thus confirming that O,*~ was not generated
in the Fe(IIl)-PA system.

The unique advantages of the non-radical pathway make it play
a key role in non-homogeneous persulfate activations. To further
explore the non-radical pathway in the Fe(Ill)-PA/PMS system, L-
histidine (k['0,]=3.2 x 107 L mol"!s'1) [42] was used as 10, scav-
enger into the Fe(Ill)-PA/PMS/TCH system. As shown in Fig. 2d, the
addition of L-histidine at a ratio of 1:50 exhibited 12% inhibition
of TCH removal. The TEMP-10, signal was detected within the re-
action system in the presence of only PMS, which was attributable
to the 10, signal generated by the oxidation of TEMP by PMS it-
self [43]. Although the identical signal was also detected within
the Fe(Ill)-PA/PMS system, it was not significantly enhanced com-
pared to the PMS system alone. The observed changes in the weak
TEMP-10, EPR signal and the burst results indicate that 10, is not
the primary agent responsible for TCH degradation in the Fe(IIl)-
PA/PMS system (Fig. 2f).

It has been demonstrated by previous studies that high-valent
metal-oxo species (HVMO) also contribute to the oxidation of or-
ganic matter [44]. To determine the role of HVMO in the system,
DMSO and were used as scavenger for HVMO. Furthermore, methyl
benzylidene phenol (PMSO) can be selectively oxidized to methyl-
benzene sulfone (PMSO,) by HVMO [44,45]. Consequently, PMSO
was selected as a chemical probe for HVYMO to further ascertain
the contribution of Fe(IV)=0 in the Fe(Ill)-PA/PMS system. The ad-
dition of DMPO significantly inhibited the degradation of TCH, and
the TCH degradation rate decreased to 38.6 % within 60 min (Fig. S7
in Supporting information). However, in the Fe(IIl)-PA/PMS/PMSO
system, no significant change in the concentration of PMSO was
observed, while the amount of PMSO, generated were not signifi-
cantly different from that of PMS alone. (Fig. S8 in Supporting in-
formation). Therefore, the inhibitory effect of DMSO could be at-
tributed to the direct depletion of PMS in the system. The above
results indicate that HVYMO is not the main ROS of TCH degrada-
tion in the Fe(IlI)-PA/PMS/TCH system.

Notable that in non-homogeneous persulfate systems, the
catalyst-mediated electron transfer process (ETP) may be the pri-
mary cause of contaminant degradation [46,47]. In this process, the
catalyst act as an electron shuttle, thereby facilitating the transfer
of electrons from the pollutant to the oxidant. Moreover, the cat-
alyst has the potential to first form an intermediate state complex
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with PMS, which can directly oxidize the degraded pollutant [48].
In order to elucidate the electron transfer process in the Fe(IIl)-
PA/PMS/TCH system, open-circuit potential (OCP) analysis was per-
formed to determine the interaction between Fe(Ill)-PA, PMS and
TCH. As shown in Fig. 3a, the potential increased rapidly from
0.458V to 0.69V when PMS was added to the solution containing
Fe(Ill)-PA. Subsequently, TCH was added to the Fe(Ill)-PA/PMS sys-
tem, and it was clearly observed that the potential of the Fe(IIl)-
PA/PMS system decreased from 0.69V to 0.61V in the following
600s, which suggests that TCH acts as an electron donor, offset-
ting part of the oxidation potential [48]. This result provided direct
evidence that an electron transfer process existed within Fe(III)-
PA/PMS/TCH system and mediated TCH degradation. In situ Raman
spectroscopy was employed to further characterize the changes in
chemical bonding during the reaction. As displayed in Fig. 3b, with
the peak at 1059 cm™! corresponding to the HSOs5™ of the PMS and
the peak at 980cm™! corresponding to the SO42° [49], which can
be observed in the PMS system alone. The addition of PMS to the
Fe(IlI)-PA surface resulted in the observation of a distinct signal of
HSOs5~, while the signal at SO42- was weak. This finding suggested
that the adsorption of Fe(Ill)-PA on HSOs~ was selective, thereby
favoring the activation of PMS, which is consistent with the exper-
imental results of OCP. Subsequent to the addition of TCH, the peak
of HSO5™ disappeared and the peak of SO42" increased, that is, the
PMS adsorbed on the surface of Fe(Ill)-PA was directly involved in
the degradation of TCH.

Next, the PMS consumption of the three systems was investi-
gated. In the PMS/TCH system, a PMS consumption of 46.2% was
observed over a 60-min period, suggesting that TCH would directly
consume PMS as an electron donor (Fig. 3¢). This finding is consis-
tent with the observation that TCH degrades when PMS is used
alone. In the radical activation process, PMS is consumed by de-
composition in the presence of a catalyst, regardless of the pres-
ence or absence of contaminants [48]. Moreover, the presence of
contaminants could even decelerate the decomposition process of
PMS [50]. However, in the Fe(IlI)-PA/PMS system, there was no sig-
nificant decomposition of PMS when TCH was not added, which is
typical of PMS consumption kinetics during ETP process. Further-
more, in the Fe(Ill)-PA/PMS/TCH system, the consumption of PMS
did not increase significantly in comparison with the PMS/TCH sys-
tem, while the degradation efficiency of TCH increased by 42.8%
from 93.3%. These phenomena demonstrated that a greater quan-

tity of TCH could be degraded by consuming an equivalent chem-
ical dose of PMS in the presence of Fe(lll)-PA. That is, the Fe(Ill)-
PA-mediated ETP process enhanced the electron selectivity in the
degradation of TCH by PMS, thereby increasing the utilization of
PMS.

To further elucidate the process by which the phytate ligand
regulates the activation of PMS, the coordination mode of PMS
on Fe(Il)-PA was simulated using DFT calculations. Two reaction
models were constructed: hydro ferrite (Model I: a typical hydrol-
ysis product of iron ions) and hydro ferrite after the adsorption
of phytic acid (Model II). Based on the optimized structure, it was
determined that the phytic acid molecules are coordinately bonded
to two Fe atoms on the surface of hydrotalcite. Similarly, PMS un-
dergoes monodentate coordination with Fe atoms on the surface of
hydrotalcite. Subsequently, the adsorption energy of PMS on both
models was calculated. The adsorption energy of PMS on Model II
(=2.72eV) was significantly lower than that of Model I (-0.43 eV),
suggesting that the adsorption of phytate onto hydrotalcite is more
favorable for PMS adsorption. Additionally, the O-O bond length of
PMS in Model II (1.464A) is longer than that in Model I (1.462 A),
indicating that the adsorption of phytate to hydrotalcite is more
conducive to the activation of PMS (Figs. 3d and e). The results of
the differential charge analysis show that electrons are transferred
from the catalyst to PMS (Fig. 3f). However, PMS decomposition
experiments have demonstrated that the decomposition of PMS is
not significant when the catalyst is present alone with PMS. There-
fore, in the Fe(IlI)-PA/PMS/TCH system, Fe(Il)-PA acted more as an
electron shuttle to accelerate the electron transfer process between
TCH and PMS. In conclusion, the Fe(Ill)-PA/PMS system optimized
the two-step activation process of PMS, namely the adsorption of
PMS on Fe(Ill)-PA and the direct electron transfer process between
TCH and PMS.

The degradation of target pollutants via the ETP pathway is
typically selective. Hence, the effect of inorganic ions (Cl-, NO3-,
S0427, HCO5", H,P0,4-, Cat and Mg2t) on the removal of TCH by
Fe(Il)-PA/PMS system was investigated. As shown in Fig. 4a, all of
them, with the exception of HCO3~, exhibited varying degrees of
inhibition on the degradation effect of TCH. It is noteworthy that
the addition of HCO3~ enhanced the degradation performance. The
similar situation was found in other studies, which could be at-
tributed to the fact that the asymmetric structure of PMS is sus-
ceptible to decomposition by HCO5~ attack [51]. Natural organic
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Fig. 4. (a) The kinetic curves of TCH removal by Fe(IIl)-PA/PMS system affected by
different ions and humic. (b-d) Toxicity of TCH and its degradation products includ-
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matter (NOMs) in water frequently competed for ROS, thereby af-
fecting the oxidative degradation of the target pollutants. In this
study, humic acid (HA) was chosen as NOMs to investigate the ef-
fect of Fe(Ill)-PA/PMS system on TCH removal. Satisfactorily, the
removal of TCH was still 72.3% in 60 min in the presence of HA.
As shown in Fig. S9 (Supporting information), the application of
Fe(Ill)-PA in natural water matrix, including tap water and lake
water were further evaluated (The lake water used in the exper-
iment was obtained from Tangxun Lake located in Wuhan, Hubei,
China). The basic properties of water were displayed in Table S1 in
Supporting information). Interestingly, the removal rate of Fe(III)-
PA/PMS for TCH reached 91.8% and 95.1% in tap water and lake
water, respectively. In addition, the reaction rate was slightly faster
than that of ultrapure water within 30 min. To recapitulate, coex-
isting ions and NOMs interfere less with the Fe(Ill)-PA/PMS/TCH
system, showing selective removal of target contaminants by the
ETP pathway.

Finally, the transformation products (TPs) of TCH in the Fe(III)-
PA/PMS/TCH system were detected using ultra-high performance
liquid chromatography-mass spectrometry (UPLC-MS), and their
three possible transformation pathways were analyzed (Figs. S10
and S11 in Supporting information). In Pathway I, TCH was first
hydroxylated to form the intermediate P2 (m/z 476.14). Subse-
quently, P2 underwent dehydration and deamination to yield P3
(m/z 443.12). In Pathway II, P6 (m/z 425.11) was produced through
the deamination and hydroxylation of P1, followed by the for-
mation of P9 (m/z 272.06) via a ring-opening reaction. Moreover,
in Pathway III, the intermediate P10 (m/z 400.12) was generated
through demethylation, followed by the formation of P11 (m/z
401.11) via deamidation. Ultimately, these intermediates were fur-
ther oxidized to yield small molecule products such as P13 (m/z
246.05), P14 (m/z 168.11), P15 (m/z 102.06), and P16 (m/z 58.04).
The toxicity of TCH and its TPs, including developmental toxicity,
mutagenicity, and blackhead minnow LCsy (96 h), was evaluated by
TE.S.T. As shown in Fig. 4b, the developmental toxicity of TCH un-
derwent a gradual transformation, with an initial value of 0.86 de-
creasing to non-toxic or low-toxicity products, such as P15 or P16.
Regarding mutagenicity, TCH was considered mutagenic; however,
the final small molecule products (P14 and P16) exhibited detox-
ified mutagenicity (Fig. 4c). The LCsq (96h) value for blackhead
minnow from TCH was 0.9 mg/L, with some intermediate products
having even lower values (Fig. 4d). Fortunately, with further deep
oxidation, the final small-molecule product achieved an LCsq value
of 2109.0 mg/L, indicating a significant reduction in biotoxicity.
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In this study, we propose a phytate ligand strategy to enhance
the Fe(Ill) activation of PMS, focusing on the rate-limiting step in
the Fenton-like system. It is demonstrated that the coordination
ability of the catalyst with PMS can be enhanced by adsorbing phy-
tate on the surface of ferrihydrite, thus favoring the activation pro-
cess of PMS on Fe(Ill)-PA surface. In addition, the PMS-Fe(III)-PA
mediated electron transfer pathway played a key role in the degra-
dation of the target pollutant TCH. ETP as a typical non-radical
pathway, is selective for the removal of target pollutants, which
was also verified in the Fe(Ill)-PA/PMS/TCH system. Finally, the ap-
plication in natural water matrix and the toxicity of TCH and its
TPs from Fe(Ill)-PA/PMS/TCH system were investigated. This work
provides a feasible strategy for ligand-enhanced catalytic activity
of Fe(lIll) in Fenton-like chemistry.
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