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Figure S1. The calibration curves of total ionic Fe (mg) after acid digestion versus nZVI 

(mg) (a) and Si concentration (µg) versus aminoclay (mg) (b) by measurement of inductively 
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coupled plasma atomic emission spectrometer (ICP-AES). Note that in (a), nZVI recovery 

(%) after acid digestion indicates approximately 56.5%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. The suggested approximate unit structure of aminoclay, reproduced with 

permission of reference 10. 
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Figure S3. TEM images of elemental mapping in aminoclay-nZVI nanocomposite (ratio1.0): 

(a) overlay image from (b) to (f), (b) Fe, (c) O, (d) Mg, (e) Si, and (f) Cl. 
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Figure S4. Transmission electron microscopic (TEM) images of aminoclay-nZVI composites 

(ratio 5.0) (a,b), and (ratio 7.5) (c,d). 
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Figure S5. Transmission electron microscopic (TEM) images of aminoclay-nZVI composite 

(ratio 1.0) after 1 week aging. 
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Figure S6. Transmission electron microscopic (TEM) images of Fe3O4 synthesis without 

aminoclay (a-c) and in the presence of aminoclay (0.5 mg/mL) (d-f) by co-precipitation 

method of FeCl2 and FeCl3.  
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Figure S7. Powder X-ray diffraction (XRD) patterns of aminoclay-nZVI composite (ratio 

1.0) before/after 1 week’s aging in aqueous solution. Note that the symbol of black filled 

circles marked standard cubic Fe(0) phase.  
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Figure S8. Room temperature hysteresis loops of aminoclay, bare nZVI, and aminoclay-

nZVI composite (ratio 1:0). Inset displays the hysteresis of zoom region between -400 and 

400 Oe. 
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Figure S9. Microalgae harvesting for 1-4 after 5 min (a) and 10 min (b) under magnetic field 

on bottom. 1: fresh Chlorella sp. KR-1, 2: Fe-based aminoclay as a control which has no 

magnetic property, 3: bare nZVI, and 4: aminoclay-nZVI composite (ratio 1.0).   
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Figure S10. Harvesting kinetics according to aminoclay-nZVI loading (ratio 1.0). 
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Figure S11. Optical microscopic (a) and its fluorescence (b) images of flocculated Chlorella 

sp. biomass, scanning electron microscopic (SEM) images (c,d) by aminoclay-nZVI 

composite (ratio 1.0). Scalar bars in (a) and (b) = 20 µm. 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S12. The pH variation in media according to loading of aminoclay-nZVI composite 

(ratio 1:0). 
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Figure S13. Schematic reactor for 24L microalgae harvesting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14. Dica photograph of air bubbled 24L microalgal solution in the plastic container 
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before injection of aminoclay-nZVI composite.  
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