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Experimental
Chemicals
Glucose, lactic acid (LaA), nickel dinitrate hexahydrate, N,N-dimethylformamide (DMF), 2,5-dihydroxyterephthalic acid (DHTA), 5-hydroxymethyl-2-furaldehyde (HMF), methanol, ethanol, sucrose, starch, and cellulose were purchased form Aladdin company. Salicylic acid (SA) was purchased form MACKLIN company. Corn cobs and pine leaves were obtained from virgin corn cobs and pine leaves after breaking and sieving treatment.
Characterization
[bookmark: _Hlk227076721]X-ray diffraction (XRD) analysis was conducted on a PANalytical X’Pert Powder diffractometer. Nitrogen adsorption-desorption isotherms were measured using a MICROTRAC BEL BELSORP MAX analyzer, and pore size distribution was calculated using the non-local density functional theory (NLDFT) model. The sample morphology was characterized by transmission electron microscopy (TEM) and high-resolution TEM (HRTEM) using a Thermo Scientific Talos 200S microscope. Thermogravimetric (TG) analysis was performed on a NETZSCH STA 449 F3 thermobalance. X-ray photoelectron spectroscopy (XPS) measurements were carried out on a Thermo Scientific K-Alpha spectrometer. Electron paramagnetic resonance (EPR) spectra were recorded on a Bruker EPR200-Plus spectrometer to detect oxygen vacancy signals. Fourier-transform infrared (FTIR) spectra were obtained using a Thermo Scientific Nicolet iS50 spectrometer. Ultraviolet-visible (UV-Vis) spectroscopy was performed on a Shimadzu UV-3600 spectrophotometer. Inductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES) was conducted using an Agilent 5110 system.
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Fig. S1 (a-c) TEM images as well as the corresponding EDS elemental mappings of MOF-74(Ni), MOF-74(Ni)-25SA and MOF-74(Ni)-50SA
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Fig. S2 XRD patterns of MOF-74(Ni)-xSA and simulated MOF-74(Ni)
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Fig. S3 Pore size distributions of MOF-74(Ni), MOF-74(Ni)-25SA and MOF-74(Ni)-50SA


Table S1 Specific surface area, pore volume and Ni content of MOF-74(Ni), MOF-74(Ni)-25SA and MOF-74(Ni)-50SA
	Catalyst
	Specific surface area
(m2/g)
	Pore volume
(cm3/g)
	Ni content
(wt%)

	MOF-74-Ni
	766
	0.41
	25.7

	MOF-74-Ni-25SA
	756
	0.39
	25.7

	MOF-74-Ni-50SA
	431
	0.27
	26.9
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Fig. S4 FTIR spectra of MOF-74(Ni), MOF-74(Ni)-25SA and MOF-74(Ni)-50SA
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Fig. S5 UV–Vis DR spectra of MOF-74(Ni), MOF-74(Ni)-25SA and MOF-74(Ni)-50SA



[bookmark: _Hlk227075563]Table S2 O 1s XPS analytic results of MOF-74(Ni), MOF-74(Ni)-25SA, fresh and recycled MOF-74(Ni)-50SA
	Catalyst
	OL (%)
	OV (%)
	OS (%)

	MOF-74(Ni)
	49.5
	35.5
	15.0

	MOF-74(Ni)-25SA
	27.1
	43.3
	29.6

	Fresh MOF-74(Ni)-50SA
	22.5
	48.2
	29.3

	Recycled MOF-74(Ni)-50SA from Run5
	39.3
	42.3
	18.4
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[bookmark: _Hlk227069548]Fig. S6 Comparison of the activity of MOF-74(Ni)-50SA catalyst with that over YnbO4[1] (140 °C, 5 h, glucose/catalyst = 50/20 (mg/mg)), ZIF-8[2] (160 °C, 24 h, glucose/catalyst = 225/160 (mg/mg)), γ-AlO(OH)[3] (170 °C, 24 h, glucose/catalyst = 50/50 (mg/mg)), UiO-66[4] (190 °C, 1 h, glucose/catalyst = 54/20 (mg/mg)), Sn/Al@AC[5] (180 °C, 20 min, glucose/catalyst = 100/200 (mg/mg)), Mg-MOF-74[6] (200 °C, 3 h, glucose/catalyst = 60/20 (mg/mg)) for the conversion of glucose to LaA in the batch reactor. The information in parenthese was reaction condition


Table S3 Comparison of the catalytic performances of different catalysts in the catalytic conversion of glucose to LaA. 
	Catalyst
	Glucose dosage (mg)
	Catalyst dosage (mg)
	Reaction conditions
	Conv. (%)
	LaA yield (%)
	Reference

	MOF-74(Ni)-50SA
	100
	50
	170 °C, 4 h
	99.8
	51.7
	This work

	YnbO4
	50
	20
	140 °C, 5 h
	96.3
	19.6
	[1]

	ZIF-8
	225
	160
	160 °C, 24 h
	98.1
	19.8
	[2]

	γ-AlO(OH)
	50
	50
	170 °C, 24 h
	92.0
	23.9
	[3]

	UiO-66
	54
	20
	190 °C, 1 h
	97.2
	33.6
	[4]

	Mg-MOF-74
	60
	30
	200 °C, 3 h
	>99
	35.0
	[6]

	Sn/Al@AC
	100
	200
	180 °C, 20 min
	>99
	42.0
	[5]
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Fig. S7 Catalytic performances of MOF-74(Ni)-50SA with different amounts of glucose as the substrate at 170 ℃ for 4 h
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Fig. S8 Catalytic performance of MOF-74(Ni)-50SA with different dosages at 170 ℃ for 4 h
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[bookmark: _Hlk213697400]Fig. S9 Catalytic conversion of (a) dihydroxyacetone (DHA) and (b) pyruvaldehyde (PAL) over MOF-74(Ni)-xSA catalysts
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[bookmark: _Hlk213698948]Fig. S10 Proposed reaction route for the conversion of glucose to LaA over MOF-74(Ni)-50SA
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Fig. S11 (a) Ni 2p and (b) O 1s XPS spectra of fresh and recycled MOF-74(Ni)-50SA


[image: ]
Fig. S12 LaA yields using different primary biomass as the substrate over MOF-74(Ni)-50SA catalyst. Reaction conditions: 100 mg of substrate, 10 mL of water, 170 ℃, 4 h, 0.4Mpa of N2
Note: Reactions marked with an asterisk (*) were conducted at 190 °C for 8 h, with all other conditions remaining constant
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