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Table S1 The water absorption of the carbon-based material in this paper is comparable to other paper
	Materials 
	Substrate
	Water absorbency (g g-1)
(In distilled water)
	Refs

	Starch-carbon-based material
	Starch, biochar
	155
	In this study

	Sodium alginate-carbon-based material
	Sodium alginate, biochar
	188
	In this study

	Chitosan-carbon-based material
	Chitosan, biochar
	172
	In this study

	Waxy starch
	Starch
	78
	(Duquette and Dumont 2018)

	Nano-ZnO coated cellulose/starch/activated
carbon hydrogel
	Starch, activated
carbon
	15
	(Zhang et al. 2022)

	Biochar (800 °C)
	Biochar
	8
	(Li and Tan 2021)

	The crosslinked gelatin/chitosan/poly (vinyl alcohol)/hydroxyapatite 
	Chitosan, hydroxyapatite
	44
	(Vo et al. 2021)

	Based on sodium methacrylate alginate and carboxymethyl chitosan, double network 
hydrogels
	Sodium methacrylate Alginate, carboxymethyl chitosan 
	38
	(Wu et al. 2023)

	Scaffold-chitosan hydrogel with activated carbon
	Chitosan, activated carbon
	112
	(Gonçalves et al. 2019)
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Fig. S1 Schematic of soil water infiltration test



Fig. S2 Effect of control (CK), biochar (BC), starch-carbon-based material (SB), sodium alginate-carbon-based material (SAB) and chitosan-carbon-based material (CB) on the particle size distribution of aggregates in different soil layers at 0.5% application rate. Error bars indicate standard deviation; different lowercase letters indicate significant differences between different carbon-based materials at the same particle size (p<0.05, LSD test)




Fig. S3 Effect of control (CK), biochar (BC), starch-carbon-based material (SB), sodium alginate-carbon-based material (SAB) and chitosan-carbon-based material (CB) on the particle size distribution of aggregates in different soil layers at 1.0% application rate. Error bars indicate standard deviation; different lowercase letters indicate significant differences between different carbon-based materials at the same particle size (p<0.05, LSD test) 
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