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Fig. S1 (a) TG curves and (b) FTIR spectra of sludge (S), pristine magnetite nanoparticles (M), and magnetic 

sludge (MS).  

  

Fig. S2 (a–c) SEM images of (a) Lyophilized activated sludge (S), (b) Pristine magnetite nanoparticles (M), and (c) 

Magnetic sludge (MS). (d) TEM images of magnetic sludge (MS). 

 

 

Fig. S3 (a) Raman spectrum of sludge (S), pristine magnetite NPs (M), and calcined magnetic sludge(cMS). (b) 
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SEM image of cMS, with the inset and arrows highlighting the Fe3O4 nanoparticles. (c) TEM image of cMS with 

an inset showing a HRTEM image of the confined nanoparticles. 

 

Fig. S4 (a) N2 adsorption–desorption isotherm and pore size distribution curve (inset) for the magnetic sludge. (b) 

Zero-field-cooled and field-cooled magnetization curves of the magnetic sludge under an applied magnetic field 

intensity (H) of 300 Oe.  

 

Fig. S5 Images of pristine magnetite nanoparticles (M) and magnetic sludge (MS) in the presence of a magnet for 

different time periods. 

 

Fig. S6 Images of sludge in the absence (left) and presence (right) of a magnet. 

 

Fig. S7 Images of sludge (S), pristine magnetite nanoparticles (M), and magnetic sludge (MS) in the absence of a 

magnet. 
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Fig. S8 Zero point of charge for the magnetic sludge. 

 

 


