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Table S1 Preparation of modified biochar for adsorption of NH4+ and PO43-
	Serial Number

	Name

	m
（g）
	Chemical reagents

	Water
（mL）
	Pyrolysis temperature
（℃）
	Pyrolysis time
（h）

	1
	BC1-500
	20
	20 g CaCl2·2H2O
	150
	500
	2

	2
	BC1-600
	20
	20 g CaCl2·2H2O
	150
	600
	2

	3
	BC2-500
	10
	10 g C2H4N4、30 g FeCl3·6H2O
	120
	500
	2

	4
	BC2-600
	10
	10 g C2H4N4、30 g FeCl3·6H2O
	120
	600
	2

	5
	BC3-500
	10
	0.02 mol FeCl3·6H2O、0.04 mol Mg(OH)2
	100
	500
	2

	6
	BC4-500
	10
	0.1 mol MgO
	100
	500
	2

	7
	BC4-600
	10
	0.1 mol MgO
	100
	600
	2

	8
	BC5-500
	10
	20 g Ca(OH)2
	100
	500
	2

	9
	BC5-600
	10
	20 g Ca(OH)2
	100
	600
	2


Note: m represents the mass of the powdered Camellia oleifera shells. 
Experimental Details
All batch adsorption experiments were performed in a constant-temperature shaker at 150 rpm, unless otherwise indicated. The detailed experimental design is outlined below:
Adsorption kinetics: A 0.05 g portion of BC5-500 was added to 30 mL of NH4+ solution (100 mgL-1, pH 10.0) or PO43- solution (600 mgL-1, pH 6.0). The mixture was shaken at 25°C, and samples were collected at predetermined time intervals between 10 and 420 min to determine the variation of adsorption capacity over time.
Adsorption isotherms: NH4+ solutions (20-200 mgL-1) and PO43- solutions (200-1200 mgL-1) were prepared and adjusted to pH 10.0 and pH 6.0, respectively. For each concentration, 30 mL of solution was mixed with 0.05 g of BC5-500 and shaken at 25°C until adsorption equilibrium was reached.
Effect of solution pH: The pH of NH4+ (100 mgL-1) and PO43- (600 mgL-1) solutions was adjusted across the range of 2.0-12.0. Then, 30 mL of each solution was combined with 0.05 g of BC5-500 and shaken at 25°C until equilibrium was attained.
Effect of temperature: Experiments were conducted at temperatures ranging from 20 to 45°C. In each test, 0.05 g of BC5-500 was added to 30 mL of NH4+ solution (100 mgL-1, pH 10.0) or PO43- solution (600 mgL-1, pH 6.0). After shaking for 120 min (for NH4+) or 360 min (for NH4+), samples were collected for analysis.
Characterization Instruments Used in the Experiments
The characterization analyses of the samples were performed using a suite of analytical instruments, including a scanning electron microscope (Apreo 2, Thermo Fisher Scientific, USA), a specific surface area analyzer (TriStar II Plus, Micromeritics, USA), a Fourier-transform infrared spectrometer (Nicolet iS10, Thermo Scientific, USA), an X-ray photoelectron spectrometer (Escalab 250Xi, Thermo Fisher Scientific, USA), and an X-ray diffractometer (SmartLab 9 kW, Rigaku, Japan).
