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Figure S1. A typical foaming process of (A) chitosan-silicate mixture and (B) frozen cryostructured

composite.
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Figure S2. Calibration curves for (a) Ciprofloxacin and (b) Carbamazepine.



Table S1. FTIR spectral assignment of bands for each cryostructured composite series.

Sample

Series Wavenumbers (cm-1) Spectral Assignments
3697-3619 O-H from hydroxyl group (moisture)
3433 O-H and N-H stretching vibration (chitosan structure)
1650 C=0 stretching of amide I from chitosan structure
C1-K 1568 N-H bending of amide II
C2-K 1411 CH: bending
1030 5i-O-Si stretching from K-MAPTES structure
912 Si-O-Al (Kaolin)
695-535 Si-O-Si
3447 O-H from hydroxyl group (moisture)
3141 N-H stretching vibration (chitosan structure)
C1-0S 1654 C=0 stretching of amide I from chitosan structure
C2-0S 1567 N-H bending of amide II
1400 CH: bending
1078 5i-O-Si stretching band from OS structure
787-654 Si-O-5i from OS structure
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Figure S3. Compression tests results for cryostructured composites based on C1 (C1-K, C1-OS) and
on C2 (C2-K, C2-08).



Table S2. Swelling degrees of the two cryostructured composites series performed at different val-
ues of pH (4, 7 and 9).

SD (g H20/ g adsorbent) SD (g H20/ g adsorbent) SD (g H20/ g adsorbent)
pH=4 pH=7 pH=9

Time

) 2 9 & & o g 2 B o g5 82 B

= = S S = = 3 S = = 3 3
5 6.51 6.93 5.60 5.18 4.34 271 5.37 3.95 5.09 5.39 7.17 5.60
15 6.25 12.86 6.64 12.66 4.12 3.55 5.10 5.79 5.51 6.01 7.50 7.67
30 6.32 18.93 8.35 13.87 4.11 4.35 4.62 6.14 6.40 6.25 7.62 8.01
60 6.39 19.81 9.45 14.61 4.32 4.75 4.75 6.48 6.97 6.33 8.10 8.48
120 7.24 20.47 11.70 14.72 4.95 5.05 4.63 6.56 7.00 6.73 8.15 8.56
180 7.38 21.35 12.55 15.18 5.46 5.35 4.79 6.93 7.30 7.15 8.36 9.36
240 - - - - - - - - 7.73 7.68 8.40 10.24
Table S3. Adsorption capacities, g (mg/g cyostructures), and removal yield, Y (%), of cryostructures for
CBZ 15 mg/L solution, and for CIP 6 mg/L solution, in batch mode.
CBZ CIP

Time q (mg/g adsorbent) Y (%) q (mg/gadsorbent) Y (%)

(min) C2-K C2-0S C2-K C2-0S C2-K C2-0S C2-K C2-0S
5 1.30 1.62 8.66 10.79 4.14 1.16 69.40 19.36
15 1.73 1.94 11.56 12.93 4.39 1.31 73.13 22.85
30 2.18 4.30 14.52 28.67 4.52 1.41 75.29 23.55
60 5.48 5.35 36.51 35.65 4.61 1.55 76.82 25.82

120 8.42 6.55 56.17 43.66 471 1.61 78.58 26.89
240 11.01 7.12 73.43 47.49 4.85 1.67 80.80 27.84
1440 12.95 9.77 86.36 65.11 5.16 3.69 85.94 61.43
16 16
= C2-K = C2-08
Pseudo-first-order model Pseudo-first-order model
12 4 12 -
& 5 )
£ 8 £ 81
& & s "
4+ 4-
k = 0.0085 min™? k=0.018 min™?
R?=0.992 R?=0.927
(:) O 200 400 600 800 1000 1200 1400 1600 (bo) O 200 400 600 800 1000 1200 1400 1600
t (min) t (min)

Figure S4. Non-linear regression for the pseudo-first-order kinetic model towards CBZ.
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Figure S5. Non-linear regression for the pseudo-first-order kinetic model towards CIP.
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Figure S6. Linear regression for the pseudo-second order kinetic model towards CBZ.
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Figure S7. Linear regression for the pseudo-second-order kinetic model towards CIP.
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Figure S8. Linear regression for the intraparticle diffusion kinetic model towards CBZ.
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Figure S9. Linear regression for the intraparticle diffusion kinetic model towards CIP.
4.0
= C2-K = C2-0S
Elovich-linear kinetic model ——©Elovich linear-kinetic model -
6 3.5+
3.0 -
) 5
D4 5254
£ E
T T
2.0 -
|}
o . = - -
24 a=6.16mg g™ min™* L a=272mgg"! min™
B=3.96 gmg" . B =0.28g mg"
R?=0.980 1.04 R?=0.703
T T T T T T T T T L) L) L]
(a)1 2 3 4 5 6 7 8 (b)4 2 3 4 5 6 7

Int

Int

Figure S10. Linear regression of Elovich kinetic model for CIP data adsorption.
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Figure S11. Linear regression of Elovich kinetic model for CBZ data adsorption.




