Supplementary material
1. Table S1. Parameters for Adsorbent Preparation and Adsorption Experiments 
	Item
	Parameter
	Description

	LaRC Synthesis
	RC mass
	50 g

	
	Lanthanum source & dosage
	LaCl₃·6H₂O, 6.2 g

	
	Reaction volume
	175 mL deionized water

	
	Reaction conditions
	25 °C, 150 rpm, 24 h

	
	Post-treatment
	Centrifugation (4000 rpm, 5 min), washed 5 times, dried at 60 °C, sieved through 100-mesh

	Adsorption Experiments
	Adsorbent dosage
	0.1 g

	
	Solution volume
	40 mL

	
	W concentration range
	10 - 500 mg L-1

	
	Background solution
	[bookmark: _GoBack]Deionized water

	
	Adsorption conditions
	25 °C, 180 rpm, 24 h

	
	Solid-liquid separation
	Centrifugation (3500 rpm, 10 min), supernatant filtered through 0.45 μm filter

	
	Replicates
	Triplicate for each concentration



2.Table S2. Design of Sediment Incubation Experiment
	Item
	Parameter
	Description

	Sampling Information
	Sampling site
	Yangcheng Lake

	
	Sampling date
	April 2024

	Sediment Pretreatment
	Sieving mesh size
	0.6 mm

	Experimental Setup
	Core tube material
	Plexiglass

	
	Core tube inner diameter
	9 cm

	
	Core tube height
	30 cm

	
	Sediment thickness
	~ 18 cm

	
	Overlying water
	Undisturbed, maintained with source lake water

	Experimental Procedure
	Pre-incubation period
	14 days

	
	Experimental groups
	Control (no capping), RC-capped, LaRC-capped

	
	Capping material dosage
	3 g per core

	
	Replicates
	3 cores per group

	
	Incubation temperature
	25 °C



Table S3. Sampling and Analytical Methods
	Item
	Parameter/Instrument
	Description

	Microelectrode Measurements
	Measured parameters
	DO, pH

	
	Measurement time points
	Weeks 2, 5, and 8

	Porewater Sampling
	Sampler type
	HP-Peeper equilibrium porewater samplers

	
	Equilibration time
	48 h

	Porewater Analysis
	Dissolved Fe(II)
	1,10-phenanthroline spectrophotometric method

	
	Dissolved W, Mn
	ICP-MS (NEXION 350 X, PerkinElmer); samples diluted with 3% HNO₃ prior to analysis

	Sediment Analysis
	Sampling time
	Week 8

	
	Sampling depth
	Surface layer (0-5 cm)

	
	Pretreatment
	Freeze-drying

	
	W fractionation analysis
	Sequential extraction procedure

	Material Characterization
	Analyzed materials
	LaRC before and after W adsorption

	
	Characterization method
	XPS (ESCALAB 250 Xi, Thermo Fisher Scientific)




