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Text S1. Catalyst Characterization
[bookmark: _Hlk117541316]Text S1.1. Analysis of catalyst morphology by scanning electron microscopy（SEM）
A portion of the sample was dispersed into an ethanol solution for sonication, and the sample morphology was photographed using a ZEISS Sigma 300 scanning electron microscope. 
Text S1.2. Transmission electron microscopy (TEM)
Images of the catalysts were recorded on a JEOLJEM-1230 instrument, some samples were dispersed into ethanol solution for sonication, and then a few drops of the dispersed liquid were added drop by drop onto a copper grid, and then the morphology was photographed by using a model of JEOLJEM-F200 with an accelerating voltage of 200 kV and an energy spectroscopy model of JED-2300T, after drying.
Text S1.2. X-ray diffraction analysis (XRD)
The crystal structure of the catalysts and the crystallinity of cellulose and bagasse were characterized using X-ray diffraction, which was tested at room temperature using a Bruker D8 radiometer (40 kV, 40 mA, CuK radiation of = 1.54 Å), with the scanning speed of the instrument selected to be 2 °/min, the scanning step of 0.02°, and the 2θ angle range of 5-90°. The final characterization data were analyzed using Jade 6 software.
Text S1.3. Catalyst alkalinity was determined by CO2-TPD. 
Micromeritics AutochemII 2920 was used, and the catalyst was dried in argon atmosphere to remove the surface gas components and moisture, and saturated CO2 was adsorbed at room temperature, and then programmed to increase the temperature at 10℃/min under argon flow rate of 30 cm3/min, and the amount of CO2 desorbed was recorded from 45℃ to 800℃ with a TCD detector.
Text S1.4. Catalyst acidity was determined by NH3-TPD. 
Micromeritics AutochemII 2920 was used, and the catalyst was placed in a reaction tube at 10℃/min from the H2 program to 300℃ for dry pretreatment, purged by He airflow for 1 h, cooled to 50℃ and then saturated with 10% NH3/He mixture for 1 h. The catalyst was then purged by He airflow for 1 h, cooled to 50℃ and then saturated by 10% NH3/He mixture. After cooling down to 50℃, the mixture of 10% NH3/He was introduced for 1 h to saturation. After switching to He gas flow for 1 h to remove the weakly adsorbed NH3 on the surface, the final desorption was carried out under He atmosphere at a heating rate of 10℃/min up to 800℃, and the amount of NH3 desorbed was recorded from 45℃ to 800℃ using a TCD detector.

Text S2. Catalytic reaction and product identification
[bookmark: _Hlk117350793]TextS2.1. catalytic reaction
A certain amount of reaction substrate cellulose and catalyst were added to a high temperature and high pressure reactor and a rotating magnetic stirrer was added to the system. React at a certain temperature for a certain time and then cool. The liquid phase product and solid phase catalyst were collected separately. The liquid-phase products were tested using gas chromatography (Agilent 7820A) with a FID detector and a DB-WAXetr column (30.0 m × 530 µm × 1 µm). Quantitative analysis was performed and the solid catalysts were either characterized or cleaned and stored for further use.
TextS2.2. Catalytic product identification methods
(1) Gas chromatography (GC) determination: 
Alcohol products such as 1,2-propanediol, ethylene glycol and n-propanol were analyzed by gas chromatography (Agilent 7820A). The injection volume was 0.4 μL, the injection temperature was 240 °C, the detector temperature was 250 °C, the carrier gas flow rate was 20 mL/min, the column was DB-WAXetr, the column temperature was firstly increased from 60 °C to 85 °C at 5 °C/min, then to 210 °C at 15 °C/min, and then to 230 °C at 8 °C/min, and finally the temperature was constant for 3 min. The detector was FID.
(2) Liquid chromatography (LC)
Glucose, fructose, sucrose, sorbitol, mannitol and other sugars, sugar alcohols and polyols were analyzed on a Shodex SUGAR SH1011 column in an Agilent 1200 high performance liquid chromatograph, and the testing process was carried out with the use of an oscillometric detector and an ultraviolet detector, with an injection volume of 10 μL The mobile phase was used with 0.005 M sulfuric acid solution, and the flow rate was set at 0.5 mL/min. The flow rate was set at 0.5 mL/min and the column temperature was 55 °C.

Figure S1. SEM characterization pattern of Ru/SiO2@Mg(OH)2 catalysts
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