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1. Experimental procedure

The standard curve of the TC solution is depicted in Figure S1. The linear
expression that relates absorbance and concentration is given by the following equation:

(eq. S1)
A =0.03705 X Cp

where A is the absorbance and Crc is the TC concentration in mg.L!.
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Figure S1 - Standard curve of tetracycline (TC). Inset: Absorbance spectra of different concentrations (5, 10, 15, 20
and 30 ppm) of TC.

2. Structural characterization of the TiO, nanopowders

Figure S2 shows Ti0O, anatase nanocrystals synthesized with ethanol as solvent. It
is clear the presence of faceted nanocrystals. An individual TiO, faceted nanocrystal was
observed using atomic-resolution STEM imaging, and a lattice spacing of 0.19 nm can be
observed, which perfectly matches the (200) and (020) atomic planes of anatase '.
Observed along the [00_1] zone axis, it is evident from the FFT pattern that the angle
between (200) and (020) is 90°, in accordance with the theoretical value reported for pure
crystalline TiO, anatase (ICSD file no. 9852). In this material, low-index faceted
nanocrystals and defective high-index nanocrystals were observed.
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Figure S2 - (a) SE-STEM image of the TiO, anatase nanocrystals synthesized with ethanol, (b) FFT image obtained
from the white square in (d), (c) and (d) SE-STEM and HAADF-STEM images of a low-index TiO, anatase faceted
nanocrystal.

Figure S3 shows the survey spectra of all synthesized TiO, nanopowders.
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Figure S3 - Survey spectra of all synthesized TiO, nanopowders (TiO,_ EtOH, TiO,_ IPA, TiO, H,0).



Figure S4 shows the normalized intensity of all XPS O s emissions. The TiO,
nanocrystals synthesized with water clearly show a smaller intensity in the binding energy
range of the surface oxygen component.
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Figure S4 - Normalized intensity of all XPS O 1s emissions. The O 1s emissions in red, orange, and blue colors
represent the TiO, EtOH, TiO, IPA and TiO,_ H,O nanopowders, respectively.

3. Adsorption studies and adsorption Kinetic models

The amount of adsorbed tetracycline per gram of adsorbent, and adsorption capacity
(uptake, q (mg.g 1)) was calculated according to eq. S2.

V.(Cy-C,)

q X 100 (eq. S2)

C C

In equation S2, 0 and e are the initial and equilibrium concentrations of tetracycline
(mg. L), respectively, V is the volume of the solution (L), and W is the mass of the
adsorbent (g) 2. The percentage of pollutant uptake by the sorbent (sorption efficiency)
was calculated using the following equation, eq. S3 2:
. . Co=C
Sorption ef ficiency (%) =

x 100 (eq. S3)
0

where Cy and Cy are the initial and equilibrium concentrations of pollutant (mg.L™"),
respectively, after 180 min (4 h).

The pseudo-first order model given by Lagergren is described by the following
equation 2:
(eq. S4)
log (q, - q) =logq, - kt/2.303



in which e and q represent the amounts of pollutant adsorbed (mg.g™!) at the equilibrium
. . . . . ) -1
time and time t (min) respectively, ky is the rate constant of sorption ("1 ). The rate

constant and the corresponding linear regression correlation coefficient values can be

determined from the straight-line plots of log (. - q) as a function of t 2.

The pseudo-second order model given by McKay and Ho is expressed by eq. S5

1 t (eq. S5)

t—
q kyq: 9e

where Ze and q represent the amounts of pollutant adsorbed (mg.g™!) at the equilibrium
1

time and time t (min) respectively, ky is the pseudo-second order rate constant (g.M9g .
t
.o-1 . . . -
min ) The values of Qe and ey can be determined from the straight-line plots of ¢ as a
function of't 2.

The linear form of the Elovich equation is represented by eq. S6 2:

ni©i(a,b,) 1 (eq. S6)

. . . . . -1 . -1 .

in which % is the initial sorption rate constant (mg. g . Min ) be is related to the
.. . . -1

extent of surface coverage and the activation energy for chemisorption (g.9 ). The

The intraparticle diffusion (Weber-Morris) model is expressed as 2:

(eq. S7)
q=knt+C

where kig is the intraparticle diffusion rate constant (mg. 9 1. min - 0'5). If intraparticle
diffusion occurs, then the plot of q against Vt is linear. The value of the intercept (C) is
related to the thickness of the boundary layer i.e., the larger the intercept the higher the
boundary layer effect 2.

Bangham’s model equation can be expressed by eq. S8 :

logl =1 + alogli(t
o9 Og(CO—qM) o8 (2.303v) alogiit)

. o . . . -1 .
where Co is the initial concentration of the adsorbate in solution (mg-L "), V is the

volume of solution (mL), M is the weight of adsorbent used per litre of solution (g-L 1),



-1, . .
q (mg. 9 ) is the amount of adsorbate retained at time t, and & and ki, are constants 2.

Cy
loglo
g g(Co ZgM| e

Through the straight-line plot of

@ and kbcan be determined from the slope and intercept, respectively. If the double
logarithmic plots show a linear plot, then the diffusion of adsorbate into the pores of
adsorbents is not the only rate-controlling step 3.

The Boyd kinetic model can be expressed by the egs. S9, S10 and S11 24;

. 61 , (eq. S9)

F=—=1-— Z —expii( - n“B,)

e e’
2 (eq. S10)
n°F
= G- ()
for F <0.85

(eq. S11)

B,=-04977-In(1-F) ¢, v~ 085

where F is the fraction of contaminant adsorbed at any time compared with the
equilibrium. The Boyd kinetic equation is applied to identify the rate-limiting step of the

adsorption process. The limiting step is represented by plotting B s a function of t. If
the plot is linear and passes through the origin, the adsorption process is controlled by
intraparticle diffusion 4. Otherwise, the adsorption process is controlled by film diffusion
or by both film and intraparticle diffusions >*3.

The adsorption kinetic parameters of tetracycline (TC), during the first adsorption
cycle onto TiO, EtOH adsorbent are summarized in Table S1 for the pseudo-first-order,
pseudo-second-order and Elovich models, as well as in Table S2 for the the intraparticle
diffusion, Bangham and Boyd models.



Table S1 — Adsorption kinetic parameters of TC onto TiO,_ EtOH adsorbent for the pseudo-first-order, pseudo-
second-order and Elovich models*.

Model Parameters
be
g et k, k, a,
R? mg~ !
-1 -1 .1 -1, . -1 o1 @M
(mg-g~") (mg-g~") (min” "y (9mg " min”7)  (mgg min"")
Pseudo-
342 27.78 0.017 0.97 - - -
first-order
Pseudo-
second- 342 35.88 - 0.98 0.0015 - -
order
Elovich 342 - - 0.95 - 3.99 0.14

. . o - -1 .
* 9. and g, represent the experimental and calculated quantities of TC adsorbed at the equilibrium time (M9-9 ), respectively;

. i1 . . . .
k; stands for the pseudo-first-order rate constant of TC sorption (MU "); R? is the correlation coefficient; k; is the pseudo—second-
1

. -1, . -1 . . . -1, . -1 .
order adsorption rate (9-M9g -MIN ) a_is the initial sorption rate constant (mg.g —-min and b, is related to the extent of
p p g

L . . -1
surface coverage and the activation energy for chemisorption (g™mg ).

Table S2 — Adsorption kinetic parameters of TC onto TiO, EtOH adsorbent for the intraparticle diffusion, Bangham

and Boyd models*.

Model Parameters

Kl C' Ry Ky c R, Ky c R% R% a ky
Intraparticle - -
o 3.70 0 1 2.20 7.65 0.86 0.84 21.31 1 -
diffusion
Bangham - - - - - - - - - 095 037 12.09
Boyd - - - - - - - - - 098 - -

. . . o . -1_ . -05
* k123, is the intraparticle diffusion rate constant of the 1%, 21 and 3% stages, respectively (mg-g -min~ ") C!, C2 and C? are
. . - . -1
the values of the intercept of the 1%, 2" and 3 stages, respectively (mg.g"); a and k, (mg:d ~-™MUN ") are the constants from

Bangham’s model equation, and Ry is the correlation coefficient for the Bangham or Boyd model 2.

Figure S5 shows the plot of the intraparticle diffusion model for the adsorption of
tetracycline (first cycle) onto TiO, EtOH nanopowder.
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Figure S5 - Plot of the intraparticle diffusion model for the adsorption of tetracycline (first cycle) onto TiO, EtOH
nanopowder. The solid red line represents the linear fit, while the black squares are the experimental data.

Figure S6 shows the plot of the Bangham’s model for the adsorption of
tetracycline (first cycle) onto TiO, EtOH nanopowder.
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Figure S6 - Plot of Bangham model for the adsorption of tetracycline (first cycle) onto TiO, EtOH nanopowder. The

solid red line represents the linear fit, while the black squares are the experimental data.

Figure S7 shows the plot of Boyd's model for the adsorption of tetracycline (first
cycle) onto TiO, EtOH nanopowder.
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Figure S7 — Plot of Boyd model for the adsorption of tetracycline (first cycle) onto TiO, EtOH nanopowder. The
solid red line represents the linear fit, while the black squares are the experimental data.

4. Photocatalytic activity of TiO, nanopowders for the degradation of
tetracycline under solar simulated light

Figure S8 shows the UV-VIS absorption spectra obtained during the photocatalytic
degradation of tetracycline (first cycle) under solar simulated light and in the presence of
TiO, nanopowders synthesized with three different solvents: ethanol, IPA, and water.
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Figure S8 — UV-VIS absorption spectra obtained during the photocatalytic degradation of tetracycline (first cycle)

under solar simulating light and in the presence of (a) TiO, EtOH, (b) TiO,_IPA and (c) TiO,_ H,0O nanopowders.

The photocatalytic degradation of tetracycline was estimated by using the pseudo-
first-order-kinetics equation based on the Langmuir—Hinshelwood model 67

c
ln(—) = — kgt (eq. S12)
CO

where kaP is the photodegradation apparent rate constant, t is the time, Co is the initial

C

In[—

concentration and C is the concentration at a certain time. Through the plot of Co
versus t, the apparent rate constants can be obtained from the slope of the linear

regressions ©.

The contribution of different ROS scavengers to the degradation percentage of
tetracycline with the TiO, EtOH nanopowder under solar simulated light is shown in
Figure S9.
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Figure S9 - Degradation percentages (%) of tetracycline with the TiO,_EtOH nanopowder under solar simulated

light, after 240 min of dark, in the presence of different scavengers (p-benzoquinone (BQ), sodium azide (SA),

hydrogen peroxide (HP), isopropanol (IPA) and ethylene diamine tetra acetic acid (EDTA) and with no scavenger
(NS).

5. Structural characterization of the PU foams

Figure S10 shows the cellular structure of the PU foams. The foam was cut for the

observation of its structure.

Figure S10 - SEM image of the pristine PU foam.
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