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1. Experimental method
1.1 Determination of in vitro cytotoxicity

In vitro cytotoxicity assay was performed using CCK-8 assay. Sterilized AG, AGY¢-(OH)2 and
AGUs-OH2@PMSQ (20 mg) were soaked in 1 mL of Dulbecco's Modified Eagle's Medium
(DMEM) and incubated for 24 h at 37 °C to obtain extract for sample determination. GES-1 and
intestinal mucosal epithelial cells were inoculated in 96-well plates at a density of 5000 cells per
well and incubated for 48 h (37 °C, 5% CO,). The culture medium (DMEM) was replaced by 200
uL of basal medium with AG, AGU6-(ON2 and AGUS-OCH2@PMSQ. The extract-free basal medium
was used as the blank control.

CCKS8 assay: The medium was replaced with 180 uL of DMEM and 20 pL of CCK-8 (HY-
K0301, MCE, USA) and incubated for another 2 h. The absorbance was assayed at a wavelength of
450 nm. Cell viability was reflected as the percentage of absorbance relative to that of the untreated

control. Three individual experiments were performed and analyzed in each group.



Fig. S1. TEM images of CNFs.
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Fig. S2. Ten compressive stress-strain cycle curves for (a) AG and (b) aerogels with single CNFs

network in the wet state (70 % compressive strain).



Fig. S3. SEM images of AG at different scales.
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Fig. S4. (a) EDS maps and (b) spectrum of the detected elements in the analyzed region of the

SEM image for AG.



Fig. S5. SEM images of AGU6-(OM): at different scales.



Fig. S6. TEM images of AGU6-(OH),
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Fig. S7. (a) EDS maps and (b) spectrum of the detected elements in the analyzed region of the

SEM image for AGYS-(Ot),
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Fig. S8. (a) EDS maps and (b) spectrum of the detected elements in the analyzed region of the

SEM image for AGUS-OM:@PMSQ
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Fig. S9. The FT-IR spectra (450-2000 cm™") of AG, AGUé-(OH): and AGU-OHx@PMSQ
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Fig. S10. The DTG curves of AG, UiO-66-(OH),, AGY6-OM: and AGUS-OH:@PMSQ
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Fig. S11. DFT pore size distributions of AG, AGU6-(OH: and AGUS-OR:@PMSQ
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Fig. S12. (a) Mercury intrusion curves and (b) pore size distribution of AG, AGU¢(OH): and AGYS
OH2@PMSQ



Fig. S13. SEM and EDS spectra of PSM adsorbed by AGU¢-OR:@PMSQ
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Fig. S14. FT-IR spectra before and after PSM adsorption by AGU¢-OM:@PMSQ
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Fig. S15. Adsorption capacity of AGU-OM:@PMSQ on PP, PET and HDPE
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Fig. S16. The fitting of D-R of AG, AGY6-OH:, and AGUS-OCH:@PMSQ for PSM
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Fig. S17. (a) Removal efficiency of AGY¢-OMx@PMSQ for PSM in different interference

environments. (d) The recyclability of AGYS-(OM:@PMSQ for the adsorption of PSM
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Fig. S18. Removal efficiency of AGU-OM:@PMSQ for PSM at different temperatures and ionic

strengths
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Fig. S19. Cell viability of GES-1 and intestinal mucosal epithelial cells in AG, AGY¢-(OR:, and

AGUSOM@PMSQ



Table S1. Elementary composition analysis of AG, AGU¢-(OM: and AGU-OH@PMSQ

AG AGU6-OH): AGUS-

AGH ©OH@PMSQ with

wt% wt% 2 wit
Element (wi%) (wte) (OHR@PMSQ @PMSQ
PSM

(Wt%)

(Wt%)
C 49.16 49.90 46.50 53.36
0 50.84 41.65 27.32 30.58
Zr 8.45 3.35 2.06
Si 22.84 14.00
Total 100 100 100 100




Table S2. Specific surface areas and cumulative surface area of AG, AGU*-O: and AGUYS-OM:@PMSQ

cumulative surface area (m?/g) Vi (%)? Vite (%o)P Vita (%)°
Samples Sger (M?/g)
Micropores (<2nm)  Mesopores (2 nm-50 nm) Macropores (> 50 nm)
AG 4.02 0.00 0.0017 0.0061 0.00% 29.07% 70.93%
AGU6-(OH), 194.24 29.46 8.37 8.76 63.23% 17.97% 18.80%
AGUs-©OH@PMSQ 449.19 58.38 188.27 221 23.46% 75.65% 0.89%

a: V)i 1s the percentage of micropores in the total pore volume
b Vs is the percentage of mesopores in the total pore volume

¢: Va is the percentage of macropores in the total pore volume



Table S3. Comparisons of adsorption capacity of AGU¢-OHx@PMSQ with previously reported

cellulose-based adsorbents.

Water contact angle Absorption capacity of

Materials Ref.
®) chloroform (g/g)
Silylated nanocellulose
136 102 !
sponge
Modified cellulose
nanofibrils (CNF) 149 46.6 2
aerogel
Silylated wood sponge 151 41 3
EVOH/Al,0; aerogel 160.8 64.9 4

AGUs-Om:@PMSQ 157.1 104 This work




Table S4. Comparison of AGU*-OMx@PMSQ with other adsorbents for PSM

Materials Equilibrium time (h) Ref
Starch-gelatin sponge 22 3
M-CNTs 2 °
ChGO 10 7
ChGO-CT 12 8
NPs/MPs 10 o

AGUs-On:@PMSQ 1.67 This work




Table S5. Pseudo-first-order kinetic parameters for PSM on AG, AGY¢-(O": and AGU6-(OH@PMSQ

AG AGUS-OH): AGUSOM:@PMSQ
Samples qe ky qe ky 9e ki
R2 R2 R?
(mg/g) (min™") (mg/g) (min™) (mg/g) (min™")
PSM 357.852 0.031 0.8962 390.140 0.032 0.9242 525.322 0.038 0.9711




Table S6. Pseudo-second-order kinetic parameters for PSM on AG, AGY%-(OH: and AGUS-(OH@PMSQ

AG AGU6-(OH), AGUﬁ‘(OH)Z@PMSQ
Samples qe k> e k> qge )
R2 R2 R2
(mg/g) (min-') (mg/g) (min) (mg/g) (min")

PSM 384.615 1.351e7 0.9968 434.783 3.375¢7 0.9980 555.556 3.961¢” 0.9976




Table S7. Comparison of maximum adsorption capacity of adsorbents for PSM removal

Materials q. (mg/g) Ref
PEI-CNFs 150.75 10
M2A500 215.58 1
CPEA 146.38 12
G@LDO700 212.77 13
LS-B (2) 381.68 14

AGU-O@PMSQ 555.56 This work




Table S8. Pseudo-first-order kinetic parameters for PP, PET, and HDPE on AGY¢-OHx@PMSQ

Qe kl
R2
(mg/g) (min")
PP 463.26 0.021 0.9818
PET 501.10 0.030 0.9885

HDPE 432.89 0.048 0.9786




Table S9. Intraparticle diffusion kinetic parameters for PSM on AG, AGY%-(OR): agnd AGU6-OHx@PMSQ

AG AGU6-OH), AGUS-OM:@PMSQ
R? R2 R2
(mg/g-min'?) (mg/g) (mg/g-min'?) (mg/g) (mg/g-min'?) (mg/g)
The first phase 26.010 63.376  0.9075 54.637 -45.441 0.9173 56.760 9.611 0.9965
The second phase 9.782 183.310  0.7984 9.988 208.050 0.9980 / / /
The third phase 4.465 261.110  0.9821 4118 307.960 0.9934 3.945 446.660 0.8634




Table S10. Parameters of Langmuir adsorption isotherm models for PSM on AG, AGY*(OH: and AGUS-OH2@PMSQ

AG AGU6-(OH) AGUs-OH:@PMSQ
Samples Gmax ky Gmax kg Grmax ky
R2 R2 R2
(mg/g) (L/mg) (mg/g) (L/mg) (mg/g) (L/mg)

PSM 1428.571 0.003 0.1343 -833.333 -0.005 0.2791 1428.571 0.001 0.7728




Table S11. Parameters of Freundlich adsorption isotherm models for PSM on AG, AGY%-(O": and AGU6-(OH@PMSQ

AG AGU6-(OH): AGU-OHx@PMSQ
Samples kr kr kr
1/n R2 1/n R2 1/n R2
(mgl»l/nLl/n/g) (mgl—l/nLl/n/g) (mgl—l/nLl/n/g)
PSM 43.410 0.214 0.9098 30.753 0.290 0.8235 1.969 0.773 0.9613




Table S12. Parameters of D-R adsorption isotherm models for PSM on AG, AGUY-©OM2 and AGUS

(OH)2@PMSQ
Samples AG AGU6-(0H)2 AGUS-O2@PMSQ
KDR
(mol2 kI?) 0.0013 0.0014 0.0007
Omax(mg/g) 350.16 402.09 536.70
E (kJ mol) 19.61 18.90 26.73

R? 0.9451 0.9687 0.9583




Table S13. Calibration curves and LOD, LOQ of PSM

Liner range LOD LOQ
Samples Calibration R?
(mg/mL) (ng/mL)  (ug/mL)

Deionized water 1-10 Y=15369x + 4633.7 0.9999 0.13 0.43
Bottle water 1-10 Y=15388x+4592.4 0.9997 0.12 0.4
Gatorade 1-10 Y =15844x +4296.0 0.9993 0.22 0.73
Soda drink 1-10 Y=15039x + 4835.7 0.9996 0.16 0.53
Sprite 1-10 Y=15128x+4373.1 0.9990 0.21 0.70
Coffee 1-10 Y=15663x +4941.6 0.9976 0.29 0.97

Tea 1-10 Y=15534x +4132.0 0.9989 0.18 0.60




Table S14. Simulation results of PSM molecules on PMSQ surface

Esu;fface E adsorbate Eads

Components’ E,; (kcal/mol)
(kcal/mol) (kcal/mol) (kcal/mol)

PSM -390.59 -260.90 -125.63 -4.06
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