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Figure S1. SEM images of the graphene nanoplates
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Figure S2. SEM (A,B) and TEM (C,D) images of the graphene@Fe-Mg-Cu 

ternary oxide composite.
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Figure S3. Electron dispersive spectroscopy spectrum of the graphene@Fe-Mg-Cu 

ternary oxides composite. 
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Figure S4. XRD pattern of the graphene@Fe-Mg-Cu ternary oxide 

composite.
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Figure S5. N2 adsorption/desorption isotherms for  the graphene@Fe-Mg-

Cu ternary oxides composite.
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Figure S6. Zeta potential of the graphene@Fe-Mg-Cu ternary oxides composite in 

various pH.
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Figure S7. Effects of (A) adsorption media and (B) amount of adsorbent on P(II) 

adsorption by  the graphene@Fe-Mg-Cu ternary oxide composite.
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Figure S8. Equilibrium Pb(II) adsorption capacity with various initial Pb(II) 

concentration
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Figure S9. Weber–Morris model.
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Figure S10. Effect of (A) NaOH volume and (B) Desorption time on the 

extraction efficiency of adsorbed Pb(II) on the graphene@Fe-Mg-Cu ternary oxide 

composite.
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Figure S11. Selectivity of GNPs/Fe-Cu-Mg ternary oxide absorbent toward Pb(II) in the 

presence of Na+, K+, Ca2+ and Mg2+. Adsorption condition: Stock solution with concentration of 

Pb(II) = 3 mg/L, concentration of  Na+, K+, Ca2+ and Mg2+ = 3 mg/L, pH = 7, adsorbent = 200 

mg/L.


