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Figure S1. Preparation methods of compounds 1–4. 

 

 



Table S1. Details on the preparation of 1–4. 

1 2 3 4 

2 mmol 1 mmol 8 mmol 8 mmol 

(NH4)2Fe(SO4)2·6H2

O 

(NH4)2Fe(SO4)2·6H2

O 

(NH4)2Fe(SO4)2·6H2

O 

(NH4)2Fe(SO4)2·6H2

O 

4 mmol 2 mmol 16 mmol 16 mmol 

FeCl3⋅6H2O FeCl3⋅6H2O FeCl3 FeCl3 

DIW BM BM BM 

50 ˚C 
500 rpm, 10 sph, 10 

min, RT 

500 rpm, 10 sph, 30 

min, RT 

500 rpm, 10 sph, 30 

min, RT 

NaOH [1 M] NaOH [1 M] Without NaOH NaOH [6 mmol] 

Wet Mixed Dried Dried 

 

 

Figure S2. FTIR spectra of 1–4 in the range 4000–400 cm−1.  

 

40080012001600200024002800320036004000

%
 T

ra
n

sm
it

ta
n

ce

Wavenumber cm-1

Fe_D Fe_DW Fe_D1 Fe_D23 4441 2 



 

Figure S3. FTIR spectra of 3 and 4 in the range 1800–400 cm−1.  

 

 

Figure S4.  Thermogravimetric analysis of 3 and 4 
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Figure S5. Diffuse reflectance absorbance spectra of 3 (a,b) and 4 (c,d). 

 

 

 

Figure S6. X-ray diffraction patterns of 1 and 2. Red for magnetite (PDF Card#04- 015-3100); 

blue for maghemite (PDF Card#00-039-1346)  
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Figure S7. X-ray diffraction patterns of 3 and 4. Red for magnetite (PDF Card#04- 015-3100); 

purple for akaganeite (PDF Card# 00-39-1346) and yellow for goethite (PDF Card# 00-34-

1266)  

 

Table S2. Magnetic susceptibility of the studied materials. 

Material 
Mass susceptibility Xg 

(c.g.s) 
Molar Susceptibilitya, Xm 

 

1 0.179 × 10−3 0.0283 Paramagnetic 

2 0.314 × 10-3 0.0506 Paramagnetic 

4 −1.449 × 10−5 −0.00345 Diamagnetic 

a The molar susceptibility, χm, is calculated by multiplying Xg by the molecular mass of the substance. The molar 

susceptibility is positive if the substance is paramagnetic and negative if the substance is diamagnetic. 

Note:  For the catalyst 3, it was impossible to measure the magnetic susceptibility since it is highly hydroscopic 

upon exposure to air.   



 

Table S3. Recycling of 3 and 4 in MW-assisted solvent-free oxidation of 1-phenylethanol to acetophenone. 

 

 

 

 

 

 

 

 

 

 

Reaction conditions: 2.5 mmol of substrate, 2.5 mmol of t-BuOOH (aq. 70%), TEMPO additive (2.5 mol %), 80 ºC, 

3 h, microwave irradiation (5 W). 

 

Cycle   Yield (%)b 

3 

1st   83 

2nd   69 

3rd   70 

4 

1st   84 

2nd   86 

3rd   58 


