
 

1 

Polyethylene glycol-assisted hydro-solvothermal growth of anisotropic 
magnetic iron oxides: the role of mixed environment conditions 
 

Gabriele Bona,a Giulia Bragaggia,b Matteo Cantoni,c Barbara Di Credico,a Silvia Mostoni,a Giancarlo 
Capitani,e Roberto Scotti,a,d Silvia Gross,*,b,f and Roberto Nisticò *,a 
 
a) Department of Materials Science, INSTM, University of Milano-Bicocca, Via R. Cozzi 55, 20125 Milano, 
Italy. 
b) Department of Chemical Sciences, University of Padova, Via Marzolo 1, 35131 Padova, Italy. 
c) Department of Physics, Politecnico di Milano, Via G. Colombo 81, 20133 Milano, Italy. 
d) Institute for Photonics and Nanotechnologies-CNR, Via alla Cascata 56/C, 38123 Povo (TN), Italy. 
e) Department of Earth and Environmental Sciences, University of Milano-Bicocca, Piazza Della Scienza 1, 
20126 Milano, Italy. 
f) Karlsruher Institut für Technologie (KIT), Institut für Technische Chemie und Polymerchemie (ITCP), 
Engesserstr. 20, 76131 Karlsruhe, Germany. 
* Corresponding authors. E-mail: silvia.gross@unipd.it (S.G.), roberto.nistico@unimib.it (R.N.). 
 
 

 

SUPPLEMENTARY INFORMATION 
 

mailto:silvia.gross@unipd.it
mailto:roberto.nistico@unimib.it


 

2 

S1. SEM Morphological characterizations 
 

Fig. S1. SEM micrograph of sample S-01 (reaction medium: water/PEG400 100/0) at high 
magnifications. 
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Fig. S2. SEM micrograph of sample S-02 (reaction medium: water/PEG400 75/25) at high 
magnifications. 
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Fig. S3. SEM micrograph of sample S-03 (reaction medium: water/PEG400 50/50) at high 
magnifications. 
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Fig. S4. SEM micrograph of sample S-04 (reaction medium: water/PEG400 25/75) at high 
magnifications. 
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Fig. S5. SEM micrograph of sample S-05 (reaction medium: 2-propanol/PEG400 100/0) at high 
magnifications. 
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Fig. S6. SEM micrograph of sample S-06 (reaction medium: 2-propanol/PEG400 75/25) at high 
magnifications. 
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Fig. S7. SEM micrograph of sample S-07 (reaction medium: 2-propanol/PEG400 50/50) at high 
magnifications. 
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Fig. S8. SEM micrograph of sample S-08 (reaction medium: 2-propanol/PEG400 25/75) at high 
magnifications. 
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Fig. S9. SEM micrograph of S-09 sample (reaction medium: water/2-propanol/PEG400 
37.5/12.5/50) at high magnifications. 
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Fig. S10. SEM micrograph of S-10 sample (reaction medium: water/2-propanol/PEG400 25/25/50) 
at high magnifications. 
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Fig. S11. SEM micrograph of S-11 sample (reaction medium: water/2-propanol/PEG400 
12.5/37.5/50) at high magnifications. 
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Fig. S12. SEM micrograph of S-12 sample (reaction medium: water/PEG400 50/50, with double 
amount of Na2S2O3·5H2O, namely 4 mmol) at high magnifications. 
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Fig. S13. SEM micrograph of S-13 sample (reaction medium: 2-propanol/PEG400 50/50, with 
double amount of Na2S2O3·5H2O, namely 4 mmol) at high magnifications. 
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Fig. S14. SEM micrograph of S-14 sample (reaction medium: water/2-propanol/PEG400 25/25/50, 
with double amount of Na2S2O3·5H2O, namely 4 mmol) at high magnifications. 
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Fig. S15. SEM micrograph of S-15 sample (reaction medium: water/PEG400 50/50, with double 
amount of FeSO4·7H2O from, namely 8 mmol) at high magnifications. 
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Fig. S16. SEM micrograph of S-16 sample (reaction medium: 2-propanol/PEG400 50/50, with 
double amount of FeSO4·7H2O from, namely 8 mmol) at high magnifications. 
 



 

18 

Fig. S17. SEM micrograph of S-17 sample (reaction medium: water/2-propanol/PEG400 25/25/50, 
with double amount of FeSO4·7H2O from, namely 8 mmol) at high magnifications. 
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S2. TEM-SAED Morphological characterizations 
 

 
Fig. S18. TEM micrographs of S-02 sample (reaction medium: water/PEG400 75/25) at low (A), and 
high (B) magnifications, together with SAED pattern (C). 
 

 
Fig. S19. TEM micrographs of S-06 sample (reaction medium: 2-propanol/PEG400 75/25) at low 
(A), and high (B) magnifications, together with SAED pattern (C). 
 
In the case of sample S-02 (Fig. S18), TEM analysis confirmed the morphology detected with the 
SEM analysis, with rods nanoparticles with ca. 500 nm – 1 μm length, and ca. 50-100 nm thickness. 
The selected-area electron diffraction (SAED) pattern in Fig. S18C confirmed the crystalline nature 
of the nanorods being associated with the magnetite phase, with presence of the main relevant 
reflections at dhkl ca. 2.5 Å (311), ca. 1.8 Å (420), and ca. 1.5 Å (440). In the case of sample S-06 
(Fig. S19), TEM analysis revealed the presence of polyhedral plate nanoparticles, whose size can 
be estimated being ca. 200 nm. The SAED pattern in Fig. S19C confirmed the crystalline nature of 
the sample with formation of diffraction spots. Even in this case, the SAED analysis confirmed the 
presence of the magnetite phase, with main relevant reflections at dhkl ca. 2.5 Å (311), ca. 1.8 Å 
(420), and ca. 1.5 Å (440). 
 


