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Fig. S1 Photographs show the magnetic separation of (A) MPRA1-4-800 (B) MPRA1-2-800 and

(C) MPRA1-1-800 from aqueous solution (D) XRD pattern of MPRA1-2-800, MPRA1-2-700,

MPRA1-2-600, and PRA samples.
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Fig. S2 Photographs of samples
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Fig. S3 FESEM-EDX analysis. (Al and 2) FESEM images at 3000% of PRA, (A3-A6) Elemental mapping for Ca, O, Si and Fe from
(A2), (B1 and 2) FESEM images at 3000x of MPRA1-1-800, (B3-B6) Elemental mapping for Ca, O, Si and Fe from (B2), (C1 and 2)
FESEM images at 3000x of MPRA1-2-800, (C3-C6) Elemental mapping for Ca, O, Si and Fe from (C2), (D1 and 2) FESEM images

at 3000x MPRA1-4-800, and (D3-D6) Elemental mapping for Ca, O, Si and Fe from (D2)
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Fig. S4 FTIR spectra of all samples
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Fig. S5 Data fitted with the BMG model for the catalytic degradation of TC on MPRA1-2-800 at pH 3.7



—— TC after catalytic degradation
— Standard 80 ppm TC

I IJ Llidaal il

Intensity

1. P Lot l

J T y T T T T T T | T T T T T
0O 200 400 600 800 1000 1200 1400 1600
m/z (Da)

Fig. S6 MS spectra of TC solution before and after catalytic degradation by MPRA1-2-800
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Fig. S7 Possible mechanism for the Fenton-like degradation of TC on MPRA1-2-800
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Fig. S8 (A) The wide-scan XPS and (B-E) high-resolution C 1s, O 1s, Si 2p, and Fe 2p spectra of MPRA1-2-800 after 4 cycles of use



Table S1 Optimization of the preparation conditions and their physical and chemical properties

Sample Ratio of iron scrap/PRA Overall Yield (%) Ms(emu/g)
PRA - - -
Scrap-800 - 45.5+£3.22 8.19
MPRA1-1-800 1:1 49.02+2.86 11.08
MPRA1-2-800 1:2 69.47+£5.13 5.01
MPRA1-4-800 1:4 68.57+2.81 0.31
MPRA1-2-600 1:2 74.17+3.01 0.043
MPRA1-2-700 1:2 70.36+2.77 0.11




Table S2 Elemental compositions obtained from EDX spectra

Samples %C SD %0 SD %Ca SD %Fe SD %Si SD %K SD %Cl SD Other

PRA 11.10 0.70 44.50 0.40 16.20 0.10 1.50 0.00 12.30 0.10 5.20 0.10 2.20 0.00 7.00
MPRA1-1-800 13.40 030 27.50 0.20 4.20 0.00 43.30 0.20 6.30 0.10 1.10 0.00 2.70 0.00 1.50
MPRA1-2-800 1570 0.40 3290 0.20 6.10 0.10 14.70 0.10 &8.10 0.10 6.00 0.10 14.50 0.10 2.00
MPRA1-4-800 1490 0.40 39.70 0.20 840 0.10 6.60 0.10 15.10 0.10 2.20 0.00 1030 0.10 2.80
Used-MPRA1-2-800 790 0.30 40.50 0.20 7.30 0.10 13.50 0.10 23.10 0.10 1.40 0.00 2.50 0.00 3.80




Table S3 Assignment of the peaks in FTIR spectra of all samples

Wave number (cm™) Assignment Structures
3600-3000 Stretching O-H Adsorbed water and silanol group
Stretching C-O in carbonate groups Calcium carbonate (CaCOs)
1700-1400
Stretching C=C Carbon materials
1109-1064 Stretching Si-O-Si Silicon oxide

650-550 Stretching Fe-O Iron Oxide



Table S4 Assignment of the peaks in XPS analysis (C 1s, O 1s, and Fe 2p) of MPRA1-2-800

MPRAI1-2- Used MPRA1-2-
Peak 800 %Area Peak 800 %Area Peak
BE (eV) BE (eV)

285.06 63.8 sp* C 284.9 52.4 sp’ C
286.38 17.5 C-0 286.17 272 C-0

Cls 287.4 7.9 C=0 287.28 10.6 C=0
288.94 8 0-C=0 288.55 6.6 0-C=0
289.92 2.9 CaCOs 289.57 3.1 CaCOs
530.41 12.7 Fe-O 530.96 9.1 Fe-O
532.04 63.7 C-OH/C-O-C 531.99 37.9 C-OH/C-O-C

Ols 533.37 19.6 SiO; 533.05 39.7 Si0»
534.69 21.5 adsorbed H,0 534.18 13.4 C-0

i 2p 102.49 38.5 silicates 102.95 60.1 Si-O-Si
103.32 61.5 SiO, 103.85 39.9 Si0;
709.19 5.5 Fe?* 710.81 27.1 Fe?" in Fe304
710.66 17.4 Fe?" in Fe304 712.22 34.4 Fe’*
711.86 233 Fe¥* 723.88 16.6 Fe?* in FesO4
713.39 16.5 Fe** 725.26 21.9 Fe’*

Fe 2p -
722.29 4.5 Fe
723.76 9.8 Fe?* in Fe;04
724.96 13.2 Fe3*
726.49 9.8 Fe3*




Table S5 BET surface area, pore volume and pore size for all samples

Sample Seer (m?/g) Pore volume (cm’/g) Pore size (nm)
PRA 1.95 0.005351 10.96
Scrap-800 0.778 0.000035 0.18
MPRAT1-1-800 1.08 0.011419 42.29
MPRAT1-2-800 2.386 0.018045 30.25
MPRA1-4-800 2.541 0.011071 17.43




Table S6 Curated data from the literature on catalysts for TC removal and results from the current study

Hz0: H:0: Catalyst Reaction TC o
Catalyst Preparation Method (l‘il];:/’;) (enl\:ﬁ/g) pH | conc. | amount | loading (orlé) (m(;/]L) (nYL) Reaction time %Removal | removal R/:lrll;(c))v(;l Ref.
(mM) | (mmol) (g/L) (min) (mg)
MnFe:04/bio-char Co-precipitation method | 12145 | 1175 | 5.5 | 100 10 0.5 20 40 joo | Photo-Fenton 120 95 3.80 375 (Lai et al., 2019)
composite Degradation
C—TiO: nanocomposites Calcination and acid 165.5 - - ; - 02 - 10 so | Photocatalytic 160 90.8 0.45 - (Ma et al., 2019)
etching Degradation
Fes04@MSC Co-precipitation and 12000 | 2871 | 7 | 10 25 0.5 23 50 250 | UV-Fenton 40 992 12.40 7.1 (Yuetal, 2019)
calcination Degradation
Sol-gel, calcination, and UV-Fenton-
Fe;04@void@TiOzsphere £e, ¢ ; 101 28.71 7 | 377 15.08 0.25 RT 40 40 like 10 94 1.50 26.9 (Ducetal., 2017)
etching method .
Degradation
Ultrasound-
Fe/N—C composite Pyrolysis at 900°C for 2 h - 62 7 60 L5 0.2 - 100 25 F:jf;fﬁ?ke 80 92.77 2.32 40 (Yang et al., 2018)
Degradation
Schorl - - - 3 9.9 0.99 10 40 100 100 Fenton-like 600 95.2 9.52 29.8 (Zhang et al., 2018)
Degradation
Fe304 nanospheres Solvothermal at 200°C for | 554 | g6 | 7 | 50 15 0.5 25 40 30 | Fenton-like 110 82 0.98 329 (Nic et al., 2020)
10 h Degradation
NZVI/g-C:N4@EGC Calcination and KBH, 48.41 2.5 5 ; - 05 30 30 0 | Photo-Fenton 120 99.5 1.79 . (Wang et al., 2019)
composite reduction method Degradation
Fe-MOFs Solvothermal at 110°C for | ¢ 4, . 4.1 98 9.8 0.1 14 50 10p | Photo-Fenton 20 82.52 4.13 48 (Wu et al., 2020)
20 h Degradation
_ . Fenton-like .
Pal@Fe304 Co-precipitation method 69.4 44.11 7 100 10 0.2 30 100 100 . 60 72.9 7.29 - (Lian et al., 2019)
Degradation
Fes04-Cs solvothermal at 200°C for |, 5, - 3 10 2 0.5 40 48 200 | [Fenton-like 120 96 9.22 68.3 (Li et al., 2020)
24h Degradation
Oxidati ipitati Photo-
SCH/GO nanocomposites xica lonl;f;igg“'" ation 1 508.6 . 35 1 0.2 0.25 25 15 200 Fenton-like 60 98.3 2.95 273 (Ma et al., 2020)
Degradation
Photo-
yolk-shell ZnFeOs Hydrothermal method 83.1 - 2 20 2 0.3 25 60 100 | Fenton-like 40 94.2 5.65 . (Xiang et al., 2020)
180°C for 6 h )
Degradation
Sol-gel and carbonization Fenton
Fe/S-doped aerogel method 222 - 6 15 0.3 1 25 10 20 Degradation 180 99.56 0.20 45 (Wang et al., 2020)
FeNi:@Si0: Co-precipitation method | 481.58 | 69.69 7 44 0.88 0.5 20 20 200 Ei’gi‘éﬁaﬁﬁi 180 87 3.48 - (Khodadadi et al., 2019)
Pyrite Natural resource 11.61 - 4 5 0.25 1 25 50 50 Fenton-like 30 85 2.13 62 (Mashayekh-Salehi et al.,
Degradation 2021)
S Fenton-like
C@FONC Coprecipitation method - 23.1 3 5 2.5 0.5 40 150 500 . 120 97 72.75 52.7 (Zhou et al., 2020)
Degradation
Pyrolysis at 450°C for 2 h, Fenton-like
CuFe0,/BC hydrothermal method 373 0.084 5 50 5 0.5 25 20 100 ; 300 89 1.78 58.5 (Xin et al., 2021)
5 Degradation
180°C for 24 h
Fe-MPC Pyrolysis at 500°C for2h | 33.49 - 43 1 0.05 0.02 25 40 50 Fenton-like 10 83 1.66 - (Wang et al., 2021)
Degradation
Fe;04@SC Ball milled followed b Photo-
esth@ot at mued lotowed by 386.2 522 5.0 5 0.15 0.8 25 20 30 Fenton-like 35 98.2 0.59 79.5 (Wu et al., 2024)
nanocomposites pyrolysis at 800°C for 2 h .
Degradation
. Fenton-like .
MPRAI-2-800 Pyrolysis at 800°C for 1.5h | 2.39 501 | 37 5 1 1 28 80 200 240 95.61 15.30 90.81 This work

Degradation
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