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ABSTRACT

Metal-doping graphitic carbon nitride (g-C,N,) is a potential catalyst for the Fenton-like reaction.
Selecting an appropriate supporter for this material is essential to improve its catalytic ability and
lower the costs. Three common supporters, graphite, activated carbon, and SBA-15, were employed to
investigate their effects on the catalyst structure and performances. Results show that graphite could
increase the active Fe-N centers due to geometric effects and promote the electron transfer by m—mt
stacking, and therefore, the Fe-doping g-C,N,/graphite (FegN/G) composite displayed excellent cata-
lytic ability for the bisphenol A (BPA) removal. In addition, magnetic catalyst was further fabricated
through a simple coprecipitation method using Fe,O, and chitosan-Fe hydrogel. The magnetic catalyst
kept in dozens of micrometer size range as well as high activity for the Fenton reaction. Hydroxyl
radicals were generated during the reaction process, and 99.9% of the original BPA was therefore
degraded and mineralized in 1 h. More importantly, it also exhibits a good reusability and stability,
as well as a quick separation performance from the solution when using a magnet, indicating that this

magnetic FegN/G composite would be a promising Fenton-like catalyst in practical applications.
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1. Introduction

Recently, graphitic carbon nitride (g-C,N,) has gained
tremendous attention in the field of photocatalysts due to its
unique electronic structure, good physicochemical stability,
as well as facile and low-cost preparation [1-3]. Many modi-
fication studies have been carried out to enhance its catalytic
ability and consequently broaden the application domain of
these g-C )N ,-based materials. There into, transition metal
doping is an effective strategy to introduce the metal-N
moieties, which play crucial roles in some reactions such as
selective oxidation of benzene [4], N, photofixation [5], and
oxygen reduction reaction [6]. It is reported that the doped
Fe can be embedded and stabilized at the interstitial position
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of the g-C N, sheets through Fe-N coordination [7], forming
structures much similar to that in metalloporphyrins, and
thus can participate in the H,0, activation [8]. Therefore, such
materials could be used as potential Fenton-like catalysts for
the organic contaminant control, in which powerful hydroxyl
radicals (HO-) are produced alongside the Fe(II)/Fe(III) cycle.

Based on this, our group has prepared the Fe-doping
g-C,N,/graphitized mesoporous carbon (GMC) composite
and used as an efficient Fenton-like catalyst at a wide pH
range [9]. Its vigorous catalytic ability originates from the
complexation of iron by g-C,N, and the cooperation with
GMC through m—mt stacking and thereby accelerates the
redox cycle of Fe(II)/Fe(IIl). Though effective, two problems
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of this catalyst still remain as a stumbling block to its prac-
tical use. First, the price of the GMC precursor is still high
at the present stage and a low-cost replacement is thereby
needed. Second, the catalyst has small particle sizes ranging
from several to dozens of micrometers, making it difficult to
separate from the liquid. Magnetic separation is viewed as
a selective and efficient method to deal with small particles
in the solution [10]. By this means, catalysts can be easily
separated from water with the help of magnetic field while
keep high catalytic ability [11,12]. Therefore, a magnetic
Fe-doping g-C N, -based Fenton-like catalyst with lower
cost is aimed to fabricate.

The study starts with selecting of the appropriate sup-
porter for Fe-doping g-C,N,. The use of a supporter will
not only cut down the catalyst loading due to the disper-
sion effect but also influence the catalyst activity through
the geometric effect and electron interactions and thereby
modify the number and activity of active sites on the cat-
alyst surface [13,14]. Herein, we studied the effect of three
supporters, graphite, activated carbon (AC), and SBA-15,
on the performance and structure of the prepared catalysts.
Graphite is a commonly available carbon material and can
act as a heterogeneous catalyst for the activation of H,0, in
the organic oxidation process [15]. It is believed that charge
transfer can happen between metal and graphite, as plenty
of delocalized m-electrons exist on the graphite surface
[16,17]. And it proved to be an excellent supporter for the
preparation of Fe-doping g-C,N, graphite (FegN/G) com-
posite. Next, a facile coprecipitation method modified from
our previous work [18], using chitosan-Fe hydrogel to com-
bine Fe,O, and FegN/G at the same time, was applied. The
obtained magnetic catalyst also showed excellent perfor-
mances in the bisphenol A (BPA) degradation, a well-known
endocrine disruptor detected in many industrial effluents
[19]. What's more, it can be easily separated from the solu-
tion when using a magnet, indicating this magnetic FegN/G
composite would be a promising Fenton-like catalyst in
practical applications.

2. Experimental
2.1. Chemicals and Reagents

Dicyandiamide (DCD, Chemical pure (CP), 98%),
hydrogen peroxide (guaranteed reagent, 30% w/w), BPA
(CP), FeCl,.6H,O (analytical reagent (AR), 99%), and
Na,SO, (AR, 99%) were obtained from National Medicines
Corporation Ltd. of China. Chitosan with a deacetylation
degree of 91.2% was supplied by Zhejiang Golden-Shell
Biochemical (Zhejiang, China). Graphite (4,000 mesh, 99.95%)
was purchased from Aladdin Industrial Corporation, China.
Mesoporous silica SBA-15 (SiO,/AL,O, > 500) and AC (200
mesh) were purchased from Nanjing XFNano Material Tech
Co., Ltd., and Qingdao Guanbaolin Huoxingtan Co., Ltd,
China, respectively. Other chemicals were of laboratory
reagent grade and used without further purification. The
deionized water used in this study was produced using a
UPK/UPT ultrapure water system.

2.2. Preparation of magnetic FegN/G

The first step was to prepare FegN/G composite.
Specifically, 1 g of DCD was dissolved in 20 mL deionized

water, followed by the addition of 0.2027 g FeClL-6H,O at
80°C and stirring for 1 h. Then, 0.2 g graphite was added to
this solution. The mixture was continually stirred at 120°C
until water was completely evaporated. The dried mixture
was grinded and heated to 600°C in a nitrogen atmosphere
with a rate of 10°C/min and kept for 3 h, and the obtained
powder was named as FegN/G. SBA-15 and AC were also
used instead of graphite for reference, which were denoted
as FegN/SBA-15 and FegN/AC, respectively.

Next, FegN/G was combined with magnetic Fe,O, using
chitosan-Fe hydrogel via a coprecipitation method. A 0.25 g
chitosan was first dissolved in 50 mL of 0.025M FeCl, aque-
ous solution. Then, 1 g FegN/G and 0.025 g Fe,O, synthesized
through a solvothermal method [20] were added to the mix-
ture which was further stirred for 2 h. After this, an adequate
amount of Na,SO, solution (0.1 mol/L) was dropped, and all
the components were precipitated. The solid was collected by
a magnet and washed with water for several times. Finally, it
was dried at 60°C and denoted as M-FegN/G.

2.3. Characterization methods

The specific surface area was calculated by Brunauer-
Emmet-Teller equation according to the N, adsorption
isotherms at 77°K on a NOVA2000e surface area and pore
size analyzer (Quantachrome, USA). The surface structure
and morphology were observed with a SIRION 200 scan-
ning electron microscope (SEM, FEI, Netherlands) and
a Jem1200 transmission electron microscope (TEM, JEOL,
Japan), while energy-dispersive X-ray spectroscopy (EDS)
gave the element analysis of the samples. Fourier transform
infrared spectroscopy (FTIR) of the KBr pelleted samples
were recorded on AVATAR 370 FTIR spectrometer (Thermo
Nicolet, USA) over the wavenumber range 400—4,000 cm™.
X-ray diffraction (XRD) spectra were collected on a XRD-
6000 X-ray diffractometer (Shimadzu, Japan) with a Cu Ka
radiation (A = 1.5406 A) over a 20 range of 10°-60°. X-ray
photoelectron spectroscopy (XPS) was collected on an
ESCALAB 250Xi spectrometer (Thermo Scientific, UK) with
a monochromatic Al Ka source (1,486.6 eV), and all binding
energies were referenced to the C 1s peak at 284.2 eV. X-ray
adsorption near-edge structure (XANES) of Fe K-edge was
measured using a transmission mode at the 14W1 beam-
line of the Shanghai Synchrotron Radiation Facility (SSRF).
The magnetization curve was measured by a J3426 Vibrating
sample magnetometer (Cryogenic, UK).

2.4. Performance tests of the catalysts

The degradation of BPA was performed with an initial
concentration of 20 mg/L (pH = 6.8) and a volume of 50 mL.
For each experiment, 200 uL H,O, and a certain amount of
the catalyst were added into the flask, which were then agi-
tated at 150 rpm in a thermostatic shaker and maintained
at 25°C. At desired intervals, proper solution was taken out
and filtered through a 0.22 um syringe filter. Then, 1.0 mL
of the supernatant was immediately mixed with 10 pL
of tert-butanol and subjected to a Waters® 2695 reverse-
phase high performance liquid chromatography (HPLC)
coupled with a Waters® 2998 photodiode array detector
(Milford, MA, USA). The BPA concentration was deter-
mined at 224 nm. The organics were separated by a Waters®
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XBridge™ Phenyl column (250 mm x 4.6 mm, 5 mm), and
the temperature was kept at 25°C. The mobile phase was the
mixture of 70% methanol and 30% water, with a flow rate of
0.8 mL/min. The concentration of formic acid produced at
the degradation process was also measured by HPLC using
a Waters®Atlantis™ T3 column (250 mm x 4.6 mm, 5 mm) at
210 nm and 30°C. The mobile phase was 10 mmol/L NaH, PO,
aqueous solution (adjusting pH to 3.0 with H,PO,) with a
flow rate of 0.5 mL/min.

At the end of the degradation process, M-FegN/G was
separated with a magnet and then put into another cycle of
use. The concentrations of leaching iron were measured by an
AAB800 atomic absorption spectrophotometer (PerkinElmer,
USA). Total organic carbon (TOC) was determined by a
Multi N/C 3100 TOC analyzer (JENA, Germany). The H,0,
consumption tests by different catalysts were carried out in a
50 mL of 40 mM H, O, solution. The concentration of H,0O, was
measured by spectrophotometric determination using tita-
nium sulfate method [21] on a UV-2410 UV-Vis spectrometer
(Shimadzu, Japan) at 400 nm.

Electron spin resonance (ESR) signals of the radicals
trapped by 5,5-Dimethyl-1-pyrroline N-oxide (DMPO) were
obtained on a BRUKER A300 electron paramagnetic reso-
nance spectrometer. The settings were center field 3,514.3 G,
microwave frequency 9.85 GHz, and power 20.27 mW.

3. Results and discussion
3.1. The effect of supporters on catalytic performances

Graphite with 4,000 mesh was first chosen as the low-
cost carbon precursor, and the optimized dosage was 0.2:1
(graphite:DCD) according to Fig. S1. Clearly, the composi-
tion with graphite can greatly improve the catalytic ability
of FegN, as the BPA removal efficiency increased from 19.0%
to 99.0% (Fig. 1(a)), while the adsorption was only slightly
increased from 9.0% to 15.5% (Fig. 1(b)) in 1 h. It is noticed
that at 40 min, BPA removal by FegN/G has already reached
to 95.4%, which was comparable with the performance of
Fe-g-CN,/GMC under the same conditions in our earlier
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report [9], manifesting that graphite with 4,000 mesh was a
successful precursor for this Fenton-like catalyst.

To evaluate the effect of different supporters exerted
on the Fe-doping g-C,N,, two common supporters for cat-
alyst preparation, AC and SBA-15, were also employed in
this study. The BPA removal in 1 h by FegN/AC and FegN/
SBA-15 was 86.8% and 93.8%, respectively, which were much
higher than FegN but still lower than FegN/G, confirming
that graphite was the best choice for the FegN composite.
In addition, Fig. 2 revealed that FegN/AC and FegN/SBA-
15 caused a higher H,0, consumption rate than FegN/G.
Especially, for FegN/AC, H,0, was almost depleted in 5 min,
consequently leading to the small decrease of BPA concen-
tration in the later process. Specific surface areas of FegN/G,
FegN/AC, and FegN/SBA-15 are 27.8, 226.2, and 52.9 m?%/g,
respectively. It seems that the catalytic ability of the cata-
lyst is more sensitive to its chemical structure rather than
the specific surface area. However, the specific surface area
has a positive correlation with H,O, consumption rate. In a
Fenton-like reaction, H,0O, takes part in both the steps with
the HO- as reduction products (reactive oxygen species for
organic removal) and with O, or O, as oxidation products
[22]. Besides, direct decomposition of H,O, to H)O and O,
could also happen [23]. It was reported that the decom-
position of H,0, to O, is highly related to the surface area
[24,25], which implies that FegN/AC and FegN/SBA-15 can
cause more O, production. Combining the results, it can be
concluded that the increase of the specific surface area by
AC or SBA-15 could enhance the total decomposition mostly
by increasing the ineffective consumption of H,0, while
the reactive oxygen species production relies heavily on
the chemical structure modified with the supporter during
the synthesis process and the electron interactions with the
supporter.

3.2. The effect of supporters on active sites

Further characterization methods were used to reveal the
structure difference induced by these supporters. According
to FTIR spectra in Fig. 3(a), FegN/G and FegN/SBA-15 keep
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Fig. 1. Time profiles of BPA removal by (a) degradation using 40 mM H,O, and (b) adsorption (BPA 20 mg/L, pH = 6.8, catalyst

dosage 0.8 g/L, 25°C).
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Fig. 2. Time profiles of H,O, consumption by different catalysts
(H,0, 40 mM, catalyst 0.8 g/L, 25°C).

the basic breathing mode of g-C,N, at 806.5 cm™ and stretch-
ing mode at 1,240-1,640 cm™of the tris-s-triazine, suggesting
that graphite and SBA-15 act as scaffolds for the FegN sheet
growth and thus improved its activity to a certain extent.
After the inclusion of AC, however, the original C-N network
was partially destroyed. For FegN/AC, the bands at 1,644
and 1,418 cm™, which correspond to the stretching vibration
modes of heptazine-derived repeating units, disappeared.
A dramatic decrease of the intensity is also observed at the
g-C,N, (002) peak (27.5°) from the XRD patterns in Fig. 3(b)
and Fig. S2, indicating the disorder or the destruction of the
FegN layers after combining with this carbon precursor. Fig.
4 illustrates the SEM images of these catalysts. Considering
the two-dimensional property of the g-C,N, layers, the geo-
metric effect of the supporter may exist. During the synthesis
process, the DCD was easily polymerized on the structured
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Fig. 3. (a) FTIR spectra and (b) XRD spectra of different samples.
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surfaces of the graphite and SBA-15. While for AC, due to
the amorphous nature and irregular porous structure, the
precursor could only form fragmentary layers on its surfaces.

For all these catalysts, Fe is still present in an amorphous
form, as no crystalline species peak can be found. But con-
firmed by XPS results in Table 1, their surface chemical struc-
tureis clearly changed. The Fe/N atomic ratio of FegN/AC and
FegN/G is much higher than FegN, suggesting a more stable
Fe-N substructure originating from the chemical coordina-
tion or electron coupling between the carbon materials and
FegN layers [6]. It seems that these carbon materials not only
provide a framework for the growth of active sites during the
pyrolysis process but also influence the chemical structure of
the supported materials and consequently accelerate the elec-
tron transfer in the reaction process. Considering the similar-
ity of the structure, this effect is inferred as the m—m stacking
as reported in graphene [6,26,27] and GMC [9]. The high-res-
olution N 1s spectra in Fig. 5 are divided into two species:
N in triazine rings (C-N-C)/N-Fe at 398.3 eV (two species
lie close and cannot be exactly distinguished) and tertiary N
(N—(C),) at 400.1 eV. C-N-C/N-Fe is the dominated species
for all samples. The spectra of Fe 2p are divided into three
species: Fe-N at 709.2 eV, FeO/Fe,O, at 710.4 eV, and Fe O,
at 711.5 eV. According to the deconvolution results listed in
Table 1, FegN/G has the maximum Fe-N species (43.3%) com-
pared with FegN and other samples. It has been proved that
Fe-N centers of the FegN-based materials are the main active
sites for the Fenton-like reaction [9], and this also explained
the reason for FegN/G having the most active catalytic ability.

On the other hand, Fe K-edge XANES spectra show the
difference in oxidation and bonding geometry of the doped
Fe in a more direct way [28]. Iron phthalocyanine (FePc) and
hematin are chosen as the reference compounds of Fe (II) and
Fe (III). According to the adsorption edge position in Fig. 6,
the oxidation state of Fe in FegN is close to +3. However, the
local geometry is different from the hematin, as the much
lower intensity of the pre-edge at about 7,113 eV (peak A)
can be observed, which is relating the local symmetry of
the central iron [29]. Clearly, it has no square-planar Fe-N,

+ Graphite

Inteisity (a.u.)

10 15 20 25 30 35 40 45 50 55 60
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Fig. 4. SEM images of (a) graphite, (b) SBA-15, (c) AC, (d) FegN/G, (e) FegN/SBA-15, and (f) FegN/AC.

Table 1
Percentage contents of different N and Fe species in their total amounts calculated from the XPS results
Samples C-N-C/N-Fe Tertiary N Fe-N FeO/Fe,0O, Fe,O, Fe/N
FegN 0.842 0.158 0.157 0.421 0.422 0.065
FegN/G 0.900 0.100 0.433 0.390 0.177 0.116
FegN/AC 0.946 0.054 0.365 0.250 0.385 0.175
FegN/SBA-15 0.847 0.153 0.365 0.264 0.381 0.078
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Fig. 5. Deconvolution profiles of (a) N 1s and (b) Fe 2p spectra of the prepared samples.

structure as in FePc (peak B at 7,117 eV). Ghosh et al. [7]
used the density function theory and concluded that the
Fe is almost symmetrically embedded in the g-C\N, cavity
through chemical coordination with the six nitrogen. After

combining with graphite, the intensity of peak C (due to 1s
to 4p transitions) decreased, indicating a more reduced state
of iron compared with FegN caused by the interaction with
graphite as electron donor [30]. By contrast, the peak C of
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Fig. 6. Normalized Fe K-edge XANES spectra of the prepared
samples and reference samples.

FegN/SBA-15 shifted to a lower energy position, suggest-
ing a longer Fe-N bond length weakening the ligand effect
and therefore causing a catalytic ability decrease compared
with FegN/G [29,31]. This effect was probably caused by the
strong attraction of tetrahedral aluminium in the SBA-15
skeleton [32]. FegN/AC showed a less symmetric local struc-
ture similar to hematin and perhaps was the result of FegN
sheet destruction and coordination with oxygen-containing
groups of AC. Consequently, the Fe-N bonds reduced as well
as the catalytic ability decreased.

3.3. Characterization of the M-FegN/G

For the simplicity of practical operation, magnetic prop-
erty was next added to the FegN/G catalyst. In the preparation
process, both FegN/G and Fe,O, were adsorbed by the CS-Fe
hydrogel and finally encapsulated in the polymer matrix after
the cross-link by Na,SO, [18]. Compared with FegN/G, the
particle size of M-FegN/G has no obvious change and keeps at
dozens of micrometers (Figs. S3 and S4). However, the magni-
fying images show the successful combination with Fe,O,, as
small spheres which can be recognized as Fe,O, were adhered
to big particles. According to the EDS results in Table S1, the
N element content dropped from 26.76% to 15.20% after the
magnetic modification, thus the FegN/G composition in the
obtained M-FegN/G can be calculated as 56.8% (the N con-
tent in chitosan-Fe was not detected by EDS). In addition, new
peaks emerged at the FTIR spectra as shown in Fig. S5(a), such
as 581 and 1,094 cm™ which associate the vibration of Fe-O
bond in Fe,O, and the asymmetrical stretch of C-O-C groups
in chitosan. And XRD spectra also confirmed the successful
magnetic modification (Fig. S5(b)).

Magnetic properties of the M-FegN/G were characterized
by the hysteresis loop and shown in Fig. 7. The saturation
magnetization of the composite is 11.7 emu/g, indicating
a significant ferromagnetic property. The inset picture in
Fig. 7 clearly shows that the catalyst can be easily removed
from water by a magnet. Besides, due to the low remnant
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Fig. 7. Magnetization curve of M-FegN/G and its optical photo
(inset) in the water solution after separated by a magnet.

magnetization of 0.70 emu/g, it can also be easily re-dis-
persed to water for reuse after separating [33].

3.4. BPA degradation by M-FegN/G

When the dosage of M-FegN/G was 0.8 g/L, the removal
efficiency of BPA in 1 h was only 87.6% (Fig. 8(a)), which is
lower than FegN/G. And it proved that 99.9% removal can be
obtained when the dosage increased to 1.6 g/L. Considering
the efficiency, 1.6 g/L was chosen as the optimal dosage in
the following experiments. The decrease in catalytic abil-
ity compared with FegN/G is owing to the reducing active
constituent loading, as the combined CS-Fe and Fe,O, are
incompetent to remove BPA (Fig. 8(b)). However, these inac-
tive species helps the catalyst particles to be collected easily
by a magnet. After magnetic separation, the catalyst under-
went a 7-cycle reuse experiment. In this process, the removal
efficiency of BPA slightly decreased to 87.4% (Fig. 8(c)) and
the leaching Fe contents were all lower than the limitation of
2 ppm in EU and US [34], indicating a good reusability and
stability.

From Fig. 8(b), we can see that only 6.93% of BPA can
be removed through the adsorption of M-FegN/G, which in
turn suggests that the whole removal process when using
H,O, was mainly dominated by oxidation. Further analysis
confirmed this oxidation was induced by the hydroxyl rad-
icals, as the ESR spectra in Fig. 9 displayed a typical 4-fold
peak of DMPO-OH with an intensity ratio of 1:2:2:1 in aque-
ous solution but nothing in methanol solution [35]. And ESR
spectra also proved that Fe,O, and CS-Fe can contribute a
small part to the ‘'OH production. Based on these results,
we can deduce that the reaction mechanism involves the
Fe(III)/Fe(Il) cycles happened mainly on the Fe-N centers
of the catalyst. Compared with common Fenton reactions,
this electron transfer is accelerated by the coordination
with g-C.N, and the interaction with graphite, leading to
the high catalytic activity of M-FegN/G. Once the ‘'OH was
produced, BPA in the solution could be attacked, yield-
ing various intermediates like aliphatic acids and finally
mineralized to CO, and H,O [36]. The TOC removal in 1 h
was only 15.1%; however, aromatic organics were greatly
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Fig. 8. (a) Time profiles of BPA removal by M-FegN/G under different catalyst dosages, (b) the comparison of BPA removal rate by
different samples through degradation (40 mM H,O,) and adsorption (no H,O, addition), and (c) BPA removal rates at 7 cycles of reuse
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Fig. 9. DMPO spin-trapping ESR spectra reacted (a)-(d) in
aqueous solution by different samples and (e) in methanol
solution by M-FegN (catalyst 0.8 g/L, H,0, 40 mM). The samples
were taken out at 5 min and immediately 0.18M DMPO was
added for analysis.

reduced according to HPLC spectra in Fig. S6. What’s more,
formic acid was much produced and finally accumulated to
0.52 mmol/L (original BPA concentration was 0.088 mmol/L,
which means 39.4% of original C atoms have turned to for-
mic acid), indicating that the organics after this Fenton-like
reaction catalyzed by the M-FegN/G were more biologically
degradable.

4. Conclusions

This study prepared a FegN/G composite which exhib-
ited excellent catalytic ability for the Fenton-like reaction.
Compared with AC and SBA-15, the addition of the graph-
ite not only increased the active Fe-N centers for the catalyst
but also promoted the electron transfer through the strong

electron coupling. And then magnetic FegN/G was fabri-
cated through a simple coprecipitation method using Fe,O,
and chitosan-Fe hydrogel. The obtained catalyst kept a high
efficiency for the BPA removal, as well as a good reusability
and stability. Hydroxyl radicals were the main active oxygen
species in the process, and BPA was thus oxidized and min-
eralized. More importantly, it can be separated from the solu-
tion using a magnet, offering a potential alternative for the
Fenton-like catalyst in practical applications.
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Fig. S1. Time profiles of BPA removal by FegN/G prepared
with different graphite dosage (the ratio = graphite:DCD, BPA
20 mg/L, pH = 6.8, FegN/G 0.8 g/L, H,0, 40 mM, 25°C).
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Fig. 52. XRD spectra of the reference samples.

Fig. S4. SEM images (upper) and TEM images (below) of (a),(b) CS-Fe, (c),(d) Fe,O,, (e),(f) FegN/G, and (g),(h) M-FegN/G.
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Table S1

Element contents of four samples by EDS results
Elements (wt.%) C N O Fe S Cl
CS-Fe 41.39 / 44.59 7.75 5.87 0.41
Fe,O, 5.19 / 24.67 70.14 / /
FegN/G 56.74 26.76 4.14 12.36 / /
M-FegN/G 51.87 15.20 13.81 17.67 1.45 /
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Fig. Sb. (a) FTIR spectra of M-FegN/G, CS-Fe, and Fe,O, and (b) XRD spectra of M-FegN/G.
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Fig. S6. HPLC-DAD spectra recorded at different time intervals at the BPA degradation process (BPA 20 mg/L, M-FegN/G 1.6 g/L,
H,0, 40 mM, 25°C).
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