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Fig.5  FTIR spectrum of samples 
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Fig.6  Macrographs of samples: (a) magnetic solution, (b) under external magnetic field, (c) stillness after 1 h, and (d) stillness after 2 h 
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Fig.7  Magnetic curves of samples 
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Abstract: Fe

3

O

4

 particles were prepared by a chemical co-precipitation method. Sodium ligands were added when Fe

3

O

4

 nucleus grew. 

Then, TEOS was added to prepare Fe

3

O

4

@SiO

2

 composite nanoparticles and magnetic microspheres. The properties of the Fe

3

O

4

, 

Fe

3

O

4

@SiO

2

 composite nanoparticles and Fe

3

O

4

@SiO

2

 composite microspheres were tested by X-ray diffraction (XRD), transmission 

electron microscopy (TEM), energy dispersive spectroscopy (EDS) and Fourier transform infrared spectroscopy (FTIR). The magnetic 

properties were studied by vibrating sample magnetometer (VSM). The result shows that the maximum saturation magnetization of 

Fe

3

O

4

@SiO

2

 microspheres (61.51 A·m

2

/kg) is lower than that of the Fe

3

O

4

 powder (79.95 A·m

2

/kg), but obviously higher than that of 

Fe

3

O

4

@SiO

2

 nanoparticles (34.85 A·m

2

/kg). The residual magnetism of Fe

3

O

4

, Fe

3

O

4

@SiO

2

 composite nanoparticles and Fe

3

O

4

@SiO

2

 

composite microspheres are 1.73, 1.05 and 3.07 A·m

2

/kg, respectively and the coercivity force are 1083, 755 and 2002 A/m, respectively, 

indicating the residual magnetism and coercivity force of Fe

3

O

4

@SiO

2

 microspheres are significantly enhanced.  
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