Chitosan modified diatomite cross-linked with sodium alginate and polyethyleneimine composite gel particles for efficient removal of copper and lead ions
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Materials and methods
Preparation of DE/CS-PEI@SA composite gel particles
The impact of varying proportions of SA and PEI on the gel particles morphology was investigated during the preparation of composite gels. Various combinations of SA and PEI were utilized to produce composite gel samples, with the specific components detailed in Table S1.
Table S1. Components of DE/CS-PEI@SA composite gel particles
	sample
	DE/CS mass (g)
	PEI mass (g)
	SA mass(g)

	[bookmark: OLE_LINK1]DE/CS-PEI@SA(2:1) composite gel
	0.5
	0.5
	0.25

	DE/CS-PEI@SA(1:1) composite gel
	0.5
	0.5
	0.5

	DE/CS-PEI@SA(1:1.5) composite gel
	0.5
	0.5
	0.75

	DE/CS-PEI@SA(1:3) composite gel
	0.5
	0.5
	1.5

	DE/CS-PEI@SA(1:2) composite gel
	0.5
	0.5
	1.0

	DE/CS-PEI@SA(1:2) composite gel
	0.5
	0.25
	1.0

	DE/CS-PEI@SA(1:2) composite gel
	0.5
	0.75
	1.0

	DE/CS-PEI@SA(1:2) composite gel
	0.5
	1.0
	1.0


Adsorption experiments
The standard curves for Cu(Ⅱ) and Pb(Ⅱ) absorbance are generated in Fig. S1.
[image: ] Fig. S1. The standard curves of copper Cu(II) and lead Pb(II) absorbance.
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Chemical structural performance
[image: ]Fig. S2. The (a) FT-IR, and (b) 1H NMR spectra of the composite gel DE/CS-PEI@SA and after the adsorption of Cu(II) and Pb(II).
Crystallization and thermal properties
[image: ]Fig. S3. The (a) XRD, and (b) DSC spectra of the composite gel DE/CS-PEI@SA and after the adsorption of Cu(II) and Pb(II).
Thermal stability
[image: ]
[bookmark: OLE_LINK2]Fig. S4. The (a) TG and (b) DTG curves of the composite gel DE/CS-PEI@SA and after the adsorption of Cu(II) and Pb(II).
Adsorption performance and kinetics
[image: ]Fig. S5. The Cu(II) and Pb(II) adsorption performances of raw materials DE, CS, SA, and composite gel DE/CS-PEI@SA.
[image: ]Fig. S6. The Cu(II) and Pb(II) adsorption performances of different composition of composite gel DE/CS-PEI@SA, (a) and (c) different PEI amount.
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