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Table S1. Physicochemical properties of 17a-ethinylestradiol (EE2)

Molecular formula

Molecular structure C,0H240,
Molecular weight (g/mol) 296.40
Water solubility (mg/L) at 20 °C 4.8

pKa 10.46 - 10.70
Log kow 4.15

Amax (nm) 198, 220, 280 nm

Table S2. Gradient used in LC-ToF-MS chromatographic analysis

mobile-phase Gradient
Time (min) B (%)
1.0 3
A : H,O + 0,1 % formic acid 160'00 gg
. 0 1 1 *
B: ACN + 0,1 % formic acid 11.0 95
11.1 3

15.0 3




Calibration of EE2 absorbances in the UV-Vis spectra
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Fig. S1. UV-vis spectra of EE2 at different concentration in distilled water at intrinsic pH 5.28 (a) and in
99.998-0.001 water- ethanol mixture at pH 4.02 (b). Quartz cell = 1 cm. T= 22°C.
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Fig. S2. Calibration curves for EE2 in distilled water. T =22 °C. pH = 5.28. Quartz cell = 1 cm.



Table S3. Molar extinction coefficients (€) for the three UV-Vis bands of EE2.

e (1) aqueous- ethanol solution aqueous solution
198 220 280 198 220 280
e M-L.emM) 88100 16800 4600 5960 1070 260
R? 0.999 0.997 0.988 0.993 0.989 0.972
[EE2] (umol.L") 0-11.06 0-11.06 0.5-5.5 0-10 0-10 0-10

LC-ToF-MS analysis of the evolution in time of the EE2 ozonation in aqueous solution

Base peak chromatogram (m/z 150-450) with retention times labeled
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Fig. S3. Effect of Fe(II)Mt addition on EE2 degradation as evaluated by LC-ToF-MS analysis of the
ozonation mixture in water. Initial EE2 concentration = 10> M, Fe(I[)Mt concentration: 2 g L-!, Ozone dose:
600 mg h! at 22 °C



Intermediate identification by LC-ToF-MS analysis of the ozonation mixture in water
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EE2 + 1 min O, base peak chromatogram (m/z 150-450) with retention times labeled
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tl mass spectra at 6.06, 6.53, 6.84, 7.27 min

x10 4 +ES| Scan (6.03-6.15 min, 8 scans) Frag=100.0V Azzouz_Nassim_EE2_100uM_t1_LC.d

2 345.1699

313.1798 367.1522

e et l e 7113152
u L 1 b

0 ) | "
x10 3 *ESI Scan (6.50-6.57 min, 5 scans) Frag=100.0V Azzouz_Nassim_EE2_100uM_t1_LC.d

3 2441904

2 171.0347 339.1419

" l u l 266.1724 385.1893 455.2255
0 udk I}L M‘ JLaald n.‘ hJJuHJ 11 Y L. il \llu bl ll‘ Wooane ol W gl il v i

x10 3 *ESI Scan (6.80-6.87 min, § scans) Frag=100.0V Azzouz_Nassim_EE2_100uM_t1_LC.d

327.1414
44
2+ 199.9884 385.1853
0J .Lh\ JUH al .Jl PERIT KRR il i bl Makiath ol wall oolnii il isntcd
x10 3 *ESI Scan (7.24-7.32 min, 6 scans) Frag=100.0V Azzouz_Nassim_EE2_100uM_t1_LC.d
3 288.2895
2 165.1130
1Jh “ \l 228.1952 ST
0 Ll u.uJ..l. m sicteabablo g el g il i

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720
Counts vs. Mass-to-Charge (m/z)

EE2 + 5 min O; base peak chromatogram (m/z 150-450) with retention times labeled
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EE2 + 1 min O; + FeMt base peak chromatogram (m/Zz 150-450) with retention times labeled
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Comparison of mass spectra at 6.05 min
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Comparison of mass spectra at 6.5 min
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Comparison of mass spectra at 6.8 min
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Comparison of mass spectra at 7.26 min
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Comparison of mass spectra at 5.02 min
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Fig. S4. LC-ToF-MS diagram of EE2 ozonation mixture after 1 and 5 min ozonation in the absence (a) and
presence of Fe(II)Mt (b) in aqueous solution. Initial EE2 concentration = 10> M, Fe(I[)Mt concentration: 2 g
L1, Ozone dose: 600 mg h'! at 22 °C.

Effect of the exchangeable cation during EE2 ozonation in water
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Fig. S5. UV-vis spectra of EE2 after catalytic ozonation in aqueous solutions. T = 22 °C. pH = intrinsic.

Quartz cell = 1 cm.O; throughput: 600 mg.h-!.Sample volume = 20 mL. Initial concentration

Catalyst amount = 40 mg.
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Fig. S6. HPLC diagrams of the ozonation mixture in the presence of NaMt (a) and Fe(I[)Mt (b) in distilled
water as detected by UV detector at wavelength of 280 nm. T = 22 °C. pH = intrinsic. Concentration: 10~ M.

Table S4. Retention time and area peak after 35 min of EE2 ozonation.

Catalyst None NaMt Fe(IHMt
HPLC-UV peak Retentign Peak Retentign Peak area Retentign Peak area
time (min) area time (min) time (min)

EE2 16.69 1571 16.42 1062 16.15 7934
Intermediate 1 3.86 77373 11.74 45997 2.93 18196
Intermediate 2 3.51 25660 11.47 17592 3.02 9402
Intermediate 3 341 12689 11.22 102030 3.87 64836
Intermediate 4 3.32 16292 4.07 100272 5.54 2074
Intermediate 5 2.81 12043 2.83 86027 - -
Intermediate 6 - - 2.71 33-92 - -
Intermediate 7 - - 2.43 4737 - -
Intermediate 8 - - 1.73 1284 - -
Intermediate 9 - - -.99 2856 - -

Intermediate 10 - - -.6- 1129 - -
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Catalytic activity of acid-activated bentonites
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Fig. S7. UV-vis spectra of the ozonation mixture in the presence of acid-activated bentonites in aqueous EE2
solution. T = 22 °C. Quartz cell = 1 c¢cm.O;z throughput: 6-- mg.h!.Sample volume = 2- mL. Initial
concentration: 1-- M. Catalyst amount = 4- mg and intrinsic initial pH.
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Fig. S8. HPLC-UV (28- nm) chromatograms of the initial solution of EE2 and of aliquots taken after
different times of ozonation in the presence of HMt catalyst.



