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Material Characterization
Powder X-ray diffraction (PXRD) patterns were recorded using a 9 kW Rigaku SmartLab diffractometer with Cu Kα radiation (λ=1.5418 Å). The morphology and energy dispersive X-ray spectroscopy (EDS) study were performed on a Zeiss Merlin SEM operated at 3 kV acceleration voltages. The concentration tests of cerium ions and urea were measured by UV-vis spectrophotometers. Mott-Schottky is tested on an electrochemical workstation (CH760). UV-vis diffuse reflection spectroscopy is conducted on a UV-vis spectrometer (PerkinElmer, Lambda 750S), using BaSO4 as the reference. Electron paramagnetic resonance spectroscopy is used to detect the productivity of hydroxyl radicals (EMXPlus-10/12).
Urea degradation tests
The quantification of urea concentration is carried out according to the diacetyl monoxime method. The acid-ferric and DAMO-TSC solution is prepared as follows. Acid-ferric solution (denoted as A solution): 10 mL of concentrated phosphoric acid is mixed with 30 mL of concentrated sulfuric acid and 60 mL of distilled water, and 10 mg of ferric chloride is dissolved in the above solution. DAMO-TSC solution (Denoted as B solution): 1 g of DAMO and 20 mg TSC were dissolved in distilled water and diluted to 200 mL. 
To measure the urea concentration, a series of standard urea solutions (0 ppm, 0.2 ppm, 0.4 ppm, 0.6 ppm, 0.8 ppm and 1 ppm) were prepared to obtain the standard curve. For each sample, 2 mL A, 1 mL B, and 1 mL of urea-containing solution are mixed vigorously. The mixture solution is subsequently heated to 100°C and held for 15 min. After cooling to 25 °C, the absorbance at 525 nm is obtained to determine urea concentration. 
Based on the above principles and methods, we conducted a study on the degradation of urea under practical conditions. The experiment is conducted in the male's bathroom on the east side of the 6th floor near our laboratory. In the central area of the bathroom, 60 ml of gas is injected into a prepared device (60 mm × 60 mm × 60 mm) using a 5 ml syringe. Subsequently, a 5 ml gas sample is collected every 15 min under a Xenon lamp and injected into a glass bottle containing 1 ml of pure water, which is then shaken thoroughly. 5 sample solutions obtained within 1 hour were heated to 100 °C and maintained at this temperature for 15 min. After cooling to 25 °C, urea concentration is measured using a UV spectrophotometer at an absorbance of 525 nm.
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Fig. S1. SEM images of (a) delignified wood, (b) natural wood, and (c) RF resin. (d) XRD patterns of RF resin.
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Fig. S2. Electrochemical Mott-Schottky plots of RF. The measurements were performed in 0.1 M Na2SO4 solution (pH=7.0).
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Fig. S3. FTIR spectra.
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[bookmark: _Hlk127979154]Fig. S4. Contact angle measurement.
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Fig. S5. (a) Urea concentration at different locations. (b) Location of the toilets in field study.
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