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Table S1. Comparison of several advanced oxidation processes in the ciprofloxacin removal.

CO Ciprofloxacin

Process Reference Year Degradation (%) t (min) Conditions
(mg/L)

Light intensity = 100 mW/cm? , power of 300 W,
Photocatalysis [1] 2022 10 93.5 60 )

Co0304/SiNWs-30/PMS, Cpms = 0.52 mM, pH =7

AP = 0.5,1, 1.5, and 2 bar, CIP: HO,= 1:100,
Cavitation [2] 2022 10-100 79-95 180 1:300, 1:500, 1:700, 1:1000, and 1:1500, pH =

6.6-7.8

) Cu-doped Bi,S3, Xe lamp, light intensity =

Photocatalysis [3] 2022 20-40 96.1 30

50 mW/cm?, 5.0 <pH <9.0

[sludge biochar catalyst] = 0.2 g-L!, pH =4,
Heterogeneous Fenton [4] 2019 10 80-90 20-4h

[HzOz] =10mM

[H,0,]:[Fe**] = 10, stoichiometric
Fenton’s oxidation [5] 2018 100 70 60

[H,O:] = 14.2 mM and initial wastewater pH = 3
Fenton [6] 2013 50 90 30 pH =2, [H,0,]:[Fe*"] =2.7
This work 2022 50 99 180 T =140°C, P = 20 bar, m. = 0.7 g/L, pHo=7
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Table S2. Cartesian coordinates for optimized structure of ciprofloxacin.

-

ATOM TYPE X vy 4

C 1.16925600 -2.03831100 -0.26296700
C 1.75749000 -0.76374200 -0.47890100
c 0.87998700 0.31577300 -0.51864800
c -0.49212900 0.15086700 -0.31653400
C -1.03204200 -1.12043400 -0.07685900
C -0.16029100 -2.22005900 -0.06067400
N -1.34375100 1.25777000 -0.33905500
c -2.65729100 1.09457900 -0.18713000
c -3.25161800 -0.12269300 0.03177100
c -2.45308500 -1.30839200 0.11247600
F 1.95403100 -3.12726200 -0.33012100
c -0.79725400 2.58229400 -0.57850700
c 0.03892900 3.21753500 0.48298700
c -1.33521100 3.74142800 0.18790700
0 -2.95126500 -2.44343900 0.32749200
c -4.71699500 -0.17185700 0.19026300
0 -5.22297900 -1.37802100 0.41269800
0 -5.43846600 0.80595300 0.12587300
N 3.11448300 -0.65341600 -0.72171600
C 4.04515700 -1.28070100 0.23641900
c 4.32906400 -0.34967600 1.40247400
N 4.90591400 0.90404800 0.91601500
c 3.95024300 1.56535400 0.02455700
c 3.64441200 0.64523800 -1.14729400
H 1.26456800 1.30477900 -0.69267400
H -0.54831100 -3.21933300 0.07844000
H -3.25844300 1.99067100 -0.24377100
H -0.50883200 2.73477400 -1.60879300
H 0.90045200 3.78059200 0.15683600
H 0.16300100 2.66027500 1.40063000
H -2.10061500 3.54878400 0.92511900
H -1.43473600 4.67144200 -0.34983500
H -4.45300900 -2.03276400 0.42691900
H 3.64037700 -2.21481200 0.60500500
H 4.97108600 -1.49576300 -0.29842100
H 3.39091100 -0.17993800 1.94947200
H 5.03065200 -0.83263600 2.08067700
H 5.07192900 1.50957800 1.71114500
H 4.38359600 2.48992900 -0.35314200
H 3.02215000 1.81907400 0.55234400
H 4.57353300 0.44161100 -1.68183000
H 2.95883800 1.11110400 -1.85028500

S3



Table S3. Cartesian coordinates for optimized structure of intermediate 1.

om0 H
boas
|
(\N N
A

HN\)

ATOM TYPE X vy z

0.73348600 -1.90742900 -0.26252700
1.31937500 -0.64034400 -0.49130300
0.46978700 0.46070800 -0.51492800
-0.90435000 0.31943100 -0.28524800
-1.46502400 -0.94949800 -0.03562800
-0.60411900 -2.07535100 -0.03390600
-1.73930900 1.41675000 -0.28393400
-3.07720200 1.26986300 -0.10162400
-3.65611400 0.06430100 0.12113400
-2.86990000 -1.12269900 0.17443000
1.48581200 -3.02112700 -0.34820500
-1.20012400 2.73643400 -0.54396600
-0.31645400 3.37102900 0.48012400
-1.70201900 3.89564600 0.24825000
-3.41567900 -2.24547400 0.38964600
2.68018000 -0.55943300 -0.75585000

.60236900 -1.19230600 0.20649500

ToO@DnoOnIIrIDnoDoDIDIIDIIDIDDoDDoD DD D IoDOOQOQz200002000080002000000

3

3.90754100 -0.25838700 1.36456200
4.50870400 0.97920500 0.86573900
3.56218800 1.65204700 -0.02730600
3.22932700 0.72838800 -1.18935700
0.87135400 1.44149200 -0.69138800
-3.66864500 2.17226800 -0.14234200
-0.95609300 2.89838000 -1.58498500
0.52900400 3.93656200 0.11783500
-0.14996200 2.81142300 1.38955800
-2.43477700 3.69914700 1.01698200
-1.82470900 4.82838900 -0.28009100
3.18283900 -2.11670900 0.58350300
4.52380300 -1.42857300 -0.32766900
2.97448100 -0.06443000 1.91240900
4.60072500 -0.74941300 2.04571000
4.68970200 1.58784400 1.65520500
4.01360500 2.56330900 -0.41639100
2.64355400 1.93107800 0.50357800
4.15069600 0.50687900 -1.73065200
2.54604600 1.20313100 -1.88863700
-5.00671700 -0.03736700 0.30524600
-5.19929000 -0.97540800 0.45307200
-1.09193400 -3.31864600 0.15415200
-2.06962400 -3.20998900 0.28890300
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Table S4. Cartesian coordinates for optimized structure of intermediate 2.

H
o O
F
| (0]
H,N N
:l'_
ATOM TYPE X vy z
-2.70244000 -1.41001800 0.05153800

-3.01505200 -0.04384100 -0.11678400
-1.95805200 0.85040000 -0.21631000
-0.64030400 0.39823100 -0.14318900
-0.35825400 -0.97024800 0.01808700
-1.43102300 -1.87379500 0.11656300
0.42106700 1.30015000 -0.24170000
1.67953300 0.86198600 -0.22561600
2.02268300 -0.45735500 -0.07655900
1.00213200 -1.45262600 0.06703300

-3.74207900 -2.25817300 0.14064300
0.14493600 2.71484200 -0.42018100
-0.40365800 3.49064200 0.73096400

1.00574000 3.71621100 0.26947400
1.27185100 -2.67324600 0.21872000
3.45315300 -0.81597000 -0.06208000
3.71244900 -2.10684700 0.10057300
4
4

I DD IoDIoDIDIDIDDoDITDTD=z200000000mO000z2000000

.35584400 -0.00897700 -0.18623900
-4.31671100 0.35184000 -0.13073700
-2.18207900 1.89705600 -0.35302100
-1.24325000 -2.93106600 0.23898800

2.44560200 1.61518100 -0.33888600
-0.22441400 2.94605900 -1.40916100
-1.15664800 4.23143300 0.50899900
-0.53300200 2.95358200 1.65961500

1.79424700 3.34854800 0.90937400

1.23798600 4.61478000 -0.28069700

2.82622400 -2.58739200 0.18097700
-4.51415200 1.27807900 -0.47622600
-5.01980200 -0.34481800 -0.32075300
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Table SS. Energetic data of organic compounds involved in the reaction and caffeine as reference.

Sum of
Electronic | electronic and Electronic | Energies | Energies
Entropy
Compound energies thermal free energies HOMO LUMO
(cal/(mol-K))
(kcal/mol) energies (Hartrees) (eV) (eV)
(kcal/mol)

Ciprofloxacin  -720626.16 -720458.36 168.55 -1148.39 -7.22 -0.98
Intermediate 1  -696697.04 -696532.03 164.74 -1110.26 -6.88 -0.75
Intermediate 2 -587998.39 -587895.96 142.78 -937.03 -7.56 -0.94
Formaldehyde  -71848.12 -71848.53 50.54 -114.50 -9.48 -0.10
Formic acid -119082.05 -119080.54 57.32 -189.77 -10.35 0.39
Acetic acid -143755.36 -143739.38 68.55 -229.09 -10.06 0.14
Oxalic acid -237418.40 -237412.27 75.94 -378.35 -10.17 -1.02
Caffeine -426934.64 -426851.11 123.26 -680.36 -7.61 -0.15
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SEI 200KV X200 100pm WD 150mm SEl 200KV X500  10um WD 14.9mm

Figure S1. SEM micrographs of the FeSAC catalyst with different magnification.
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Figure S2. EDX analysis of FeSAC catalyst.
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Figure S3. Fe2p, Cls and Ols deconvoluted XPS spectrum of fresh catalyst as prepared (a, c, €) and
after used in experiment (b, d, f), respectively.
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Figure S3. (cont.) Fe2p, Cls and Ols deconvoluted XPS spectrum of fresh catalyst as prepared (a,
c, e) and after used in experiment (b, d, f), respectively.
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Figure S4. LC-MS chromatogram for the liquid sample at zero time from CWAO reaction.
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Figure S5. LC-MS chromatogram for the initial ciprofloxacin solution at 50 mg/L.
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Figure S6. LC-MS chromatogram for the liquid sample after a reaction time of 180 min.
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Figure S7. Mass spectrum of ciprofloxacin solution at tr=9.4 min.
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Figure S8. Enomo (eV) comparative diagram of ciprofloxacin, intermediates, and final products
(caffeine as reference).
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Figure S9. Mass spectrum of ciprofloxacin solution at tg=0.9 min.
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Figure S10. Mass spectrum of ciprofloxacin solution at tr=10.5 min.
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