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S1. Photocatalytic degradation of sulfamethazine (SMT) in water using UiO-66
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Figure S1. a) X-ray powder diffraction (XRPD) patterns, and b) Fourier transform infrared (FTIR) spectra
of the UiO-66 before (grey), and after being suspended in a SMT tap aqueous solution for 24 h under
UV-vis irradiation or darkness (blue and orange, respectively; denoted as SMT@UiO-66_light and
SMT@UiO-66). XRPD pattern and FTIR spectrum of SMT were added for comparison.
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Figure S2. XRPD patterns of the UiO-66 before (grey) and after 4 cycles of SMT photodegradation
(green).
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S2. NanoUi0-66-X characterization
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Figure S3. a) XRPD patterns, and b) N, sorption isotherms of the nanoUiO-X series (X = H, NH,, and
OH) and UiO-66. Solid and empty symbols indicate adsorption and desorption branches, respectively.

Table S1. Textural properties of MOFs. External surface area was calculated by t-plot method (p/po
from 0.3 to 0.6).

Sger Pore volume External Surface Area
(m2-g) (cm*-gY) (m?-g?)
UiO-66 1230 0.31 190
nanoUi0-66 1010 0.31 290
nanoUiO-66-NH, 1130 0.34 290
nanoUiO-66-OH 600 0.16 210

Table S2. Particle size (nm) and {-potential (mV) estimated using scanning and transmission electron
microscopy (SEM/TEM) images, and DLS measurements (including the PDI) of UiO-66 and nanoUiO-X
series (X=H, NH,, and OH) in 1 minute-aged suspension in water. The pH value of all these suspensions
were found to be ca. 6.

Size DLS (nm)

Size SEM/TEM (nm) {-potential (mV)

(PDI)
UiO-66 672 £ 181 ND +30+1-
nanoUiO-66-H 81+27 46(%sz -17+1
nanoUi0-66-NH, 38+17 1((55 :)4 +21+3
nanoUi0-66-OH 118 + 68 67?01'8;42 2251

ND: Not determined
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Figure S4. SEM and TEM images and particle size distribution for UiO-66, and nanoUi0-66-X (X = H,

NH,, and OH).
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S3. Adsorption and/or photodegradation of SMT in water using nanoUiO0-66-X
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Figure S5. Effect of time on the adsorption and photodegradation of SMT (black squares and triangles
respectively, left y axis) using nanoUiO-66-X (X = H, NH,, and OH). MOFs degradation over time is also
represented (in red using squares and triangles respectively, right y axis).
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Figure S6. XRPD patterns of nanoUiO-66-H (H = H, NH,, and OH) before and after being suspended in
a SMT tap aqueous solution under dark and Vis irradiation for 24 h (denoted as SMT@nanoUiO-66-X
and SMT@nanoUiO-66-X_light, respectively).
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Figure S7. FTIR spectra of the nanoUi0-66-X (X = H, NH,, and OH), and their corresponding SMT
(SMT@nanoUiO-66-X) loaded materials. The spectrum of the free SMT has been included for

comparison.
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Computational section

Figure S8. Partial charges of the SMT molecule obtained by DFT calculations and implemented in
Monte Carlo simulations.
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Figure S9. Main interactions observed on snapshots extracted from Monte Carlo simulations (loading
fixed at 1 molecule of SMT/u.c.) for UiO-66-X (X=H (a), NH, (b), and OH (c)).
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Figure S10. Main interactions observed on snapshots extracted from DFT calculations for UiO-66-X in
tetrahedral and octahedral cages, respectively (X=H (a) and (b); NH, (c) and (d); and OH (e) and (f)).
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Figure S11. Band gap estimated from the Tauc plot,* and diffuse reflectance analysis of UiO-66-X (X =
H, NH,, OH).
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Figure S12. Fitting of SMT degradation data using nanoUiO-66-X (X = H, NH,, and OH) and UiO-66 to a
first order kinetics.

Table S3. Comparison of degraded SMT values (% and mg:-L*-mint) using nanoUiO-66-X, UiO-66 and
other MOF-based catalysts, as well as ZnO and TiO,.

Time

MOF based material SMT c:;g)raded (min) I;i:;zt;f K Refs
Uio-66 35 240 1st 0.0905 + 0.039 h'! This work
nanoUiO-66 100 240 1st 1.7835 £ 0.0587 h'! This work
nanoUiO-66-NH, 91 240 1 0.6547 £ 0.0953 h This work
nanoUiO-66-OH 95 240 1 0.91 + 0.098 h'! This work
CUS@MIL-100(Fe) 100 180 ND ND 2
PW,@MFM-300(In) 98 120 ND ND 3
MIL-53(Fe)@percarbonate 90 60 ND ND 4
ZnO/glass plate 96 300 pse;u:;:lo- 0.002 L'mg?* min? 5
TiO, 95 120 ND ND 6

ND: no data reported
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Figure S13. MS spectra of the intermediates detected in the photocatalytic degradation of a) SMT, and
b) and c) SMT in the presence of UiO-66 under UV-vis light irradiation.
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