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The as-prepared MFe2O4 (M=Fe, Zn, Ni) nanoparticles were dialyzed in aqueous 

solutions for 5 times, and then were frozen out for powders using a freeze drier. Finally, 

they were redispersed in aqueous solutions, and the concentration of MFe2O4 (M=Fe, 

Zn, Ni) nanoparticles was about 5 mg/mL. 

 

1. Dynamic Light Scattering (DLS) characterization of MFe2O4 (M=Fe, Zn, Ni) 

nanoparticles in water phase 

DLS characterization showed that the average sizes of MFe2O4 (M=Fe, Zn, Ni) 

nanoparticles were about 45 nm, 50 nm, and 75 nm, respectively. Compared with the 

results of TEM, the increase of nanoparticle sizes could be attributed to the 

agglomeration of nanoparticles in the process of dialysis and dryness. It is also normal 

because the nanoparticles in aqueous solutions with a large hydration dynamic diameter 

compared with the dried nanoparticles in TEM. 
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The Zeta potential results showed that the surface charges of nanoparticles were 

negative, and the Zeta potentials were -10.8, -6.96, and -4.93 mV for Fe3O4, ZnFe2O4, 

and NiFe2O4, respectively. The negative surface charges could be attributed to the citrate 

ions coated on the surface MFe2O4 (M=Fe, Zn, Ni) nanoparticles. 

 

Fig. S1 DLS of Fe3O4 nanoparticle colloids 

 

Fig. S2 DLS of ZnFe2O4 nanoparticle colloids 
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Fig. S3 DLS of NiFe2O4 nanoparticle colloids 

2. Zeta potential characterization of MFe2O4 (M=Fe, Zn, Ni) nanoparticle colliods in 

water phase 

 

Fig. S4 Zeta potential of Fe3O4 nanoparticle colliods. 
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Fig. S5 Zeta potential of ZnFe2O4 nanoparticle colliods. 

 

Fig. S6 Zeta potential of NiFe2O4 nanoparticle colliods. 
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