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Supporting information Texts
Text S1. Characterization of the catalysts

The synthesized Cu/C-SiO2 was characterized by transmission electron microscopy
(TEM, JEOL 2100F) with an energy-dispersive X-ray spectrometer (EDS, Bruker
XFlash 6T|60) elemental mapping. The mesoporous structure and phase components of
the material were determined using an X-ray diffractometer (XRD, Bruker D§ Advance,
Cu Ko radiation, Germany). The N2 adsorption-desorption isotherms were measured by
a Micromeritics TriStar II 3020 system. The specific surface area and the pore size
distribution of the material were calculated by the (BET) and Barrett-Joyner-Halenda
(BJH) methods. Thermogravimetric (TG) analysis was conducted using a Perkin-Elmer
instrument (SDT Q-600) with a heating rate of 20 °C min ™! up to 800 °C under airflow.
Surface groups and chemical states of the elements for the materials were examined by
Fourier transform infrared (FTIR) spectra (Thermo Nicolet IS 10), and X-ray
photoelectron spectroscopy (XPS, Thermo Fisher Scientific ESCALAB 250)
measurements. Zeta potentials of the Cu/C-SiO:2 at different initial pH values were
measured by Zeta-sizer Nano-ZS (Malvern ZEN3690). The TC concentration was
determined by using a TU-1901 spectrophotometer at a maximum wavelength of

around 357 nm.
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Text S2. Analytical methods for adsorption and catalysis
The samples were taken by disposable syringe at different times and then filtrate
was immediately collected through 0.45 pm filter membrane to measure the absorbance.
The catalytic degradation curve was fitted by the first-order model (Eq. (1)):
—1In(Cy/Cy) = kt (1)
Among them, Co and C: are the initial concentration of TC and the concentration

at time t, mg-L"!; k is the reaction rate coefficient, min'; ¢ is the reaction time, h.
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Supporting information Table

Table S1. N, adsorption/desorption results of the C-SiO2 and Cu/C-SiOz.

Sample SBET 143 Dpmn

(m? g1 (em?-g') (nm)

C/SiO2 756 1.01 10.78
Cu-C/Si102(0.2) 509 0.65 9.94

Dgjn: pore diameters were calculated from the adsorption branches.
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Table S2. Reaction rate constants of TC degradation by CuO, Cu, C-SiOz2, and Cu/C-

Si10sa.
Sample reaction rate constant (k, min')
Cu-C/Si02 0.05576
Cu 0.00957
CuO 0.00383
C/S102 0.00296
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Table S3. The catalytic capacity of different catalyst towards TC.

time Co dose C/Co
catalyst - (mg- LY (g LY o Reference
CuFeO2/BC 300 20 0.6 89.1 [1]
CuFeO2-NO/PBC 180 20 0.8 96.1 [2]
Cu/CuFe204 1120 50 0.3 75.4 [3]
SAS-Cu 30 20 0.1 82.5 (4]
Feo.25Cu0.7s(BDC)@DE 120 20 0.5 93.0 [5]
Cu/C-S102 240 500 1.0 99.9  This work
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Supporting information Figures
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Figure S1. TG and DSC curves of the template-containing mesoporous SiO2 sample.

S9



H-O-H Si-0-Si

H-O-H Si-OH /|
—_ X s 62
= Cu/C-SiO, E A EBBG
E’ 51445 i
8 . E !
c CUI’C-SIOZ-AS E !
] : !
g CRL “‘1 387 F 802
c ’_\\ 1632
o / Fssn
= 3476 \|

1076

4000 3000 2000 1000
Wavenumbers (cm™)

Figure S2. FTIR spectra of C-Si02, Cu/C-Si02-AS, and Cu/C-Si0Osx.
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Figure S3. Effect of initial TC concentration on the removal of TC (catalyst dosage =
1 gL, Co=350-600 mg-L!, H2O2 = 15 mL, T = 20+2 °C): (a) adsorption and total

removal efficiencies, (b) fitted rate constant k.
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Figure S4. Effect of catalyst dosage on the removal of TC: (a) adsorption and total

removal efficiencies, (b) fitted rate constant k& (Co = 500 mg-L!, H2O2 = 15 mL).
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Figure S5. Effect of H202 dosage on the removal of TC: (a) adsorption and total
removal efficiencies, (b) fitted rate constant & (catalyst dosage = 1 g-L"!, Co = 500

mg-L™Y)
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Figure S6. Effect of pH on the removal of TC: (a) adsorption and total removal

efficiencies, (b) fitted rate constant £, (c) Zeta potentials of Cu/C-SiO: at different pH

values and (d) the molecular formula for TC.
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Figure S7. Effect of HA on the removal of TC: (a) adsorption and total removal
efficiencies, (b) fitted rate constant k (catalyst dosage = 1 g-L"!, Co = 500 mg-L"!, pH

=3.65+0.05, H2O2 =15 mL).
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Figure S8. Different quenching scavengers in the Cu/C-Si02 + TC system: (a)

adsorption and total removal efficiencies, (b) fitted rate constant k (catalyst dosage = 1

gL, Co=500 mg-L", pH = 3.65 + 0.05, H202 = 15 mL).
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Figure S9. Different concentrations of IPA in the Cu/C-SiO2 + TC system: (a)
adsorption and total removal efficiencies, (b) fitted rate constant k (catalyst dosage = 1

gL, Co=500 mg-L", pH = 3.65 + 0.05, H202 = 15 mL).
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Figure S10. Cycling performance of Cu/C-SiO2 (Adsorption for 2 hours, and catalytic

reaction for 2 hours. Catalyst dosage =1 g-L™!, Co= 500 mg-L"!, pH = 3.65 + 0.05,

H202 =15 mL).
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