
S-1 
 

Supporting Information 
 

Zn2+ Ion Surface Enrichment in Doped Iron Oxide 

Nanoparticles Leads to Charge Carrier Density 

Enhancement 

Stanley Bram1, Matthew N. Gordon1, Michael A. Carbonell1, Maren Pink1, Barry D. Stein2, 

David Gene Morgan,1 David Aguilà3, Guillem Aromí3,  Sara E. Skrabalak1, Yaroslav  Losovyj1*, 

Lyudmila M. Bronstein1, 4, 5* 

1Indiana University, Department of Chemistry, Bloomington, IN 47405, USA 

2Indiana University, Department of Biology, Bloomington, IN 47405, USA 

3Departament de Química Inorgànica i Orgànica and IN2UB, Universitat de Barcelona, Diagonal 645, 

08028 Barcelona, Spain 

4A.N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences, 28 

Vavilov St., Moscow, 119991 Russia 

5King Abdulaziz University, Faculty of Science, Department of Physics, Jeddah, Saudi Arabia 

  

                                                 
* lybronst@indiana.edu; ylozovyy@indiana.edu 

mailto:lybronst@indiana.edu
mailto:ylozovyy@indiana.edu


S-2 
 

 

Figure S1. TEM image of the IONPs analogous to Zn0.19Fe2.81O4 but prepared in docosane. 
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Figure S2. XRD patterns of the samples in the area of the (311) spinel peak. 
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Figure S3. HRTEM image of Zn0.35Fe2.65O4. 
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Figure S4. Isothermal magnetization curves of IONPs (a, b) and Zn0.05Fe2.95O4 (c, d) at 5K (a, c) 
and 300K (b, d). 
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Figure S5. Survey XPS spectrum of Zn0.35Fe2.65O4. Different colors represent three different 
spots probed. 
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Figure S6. TEM image of the product of the Zn oleate decomposition under the reaction 
conditions that formed Zn-doped IONPs. 
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Figure S7. XPS Fe 2p spectra (a) and VB and Fe 3p (b) of ZnxFe3−xO4 NPs at x=0.0 and x=0.05. 
The spectra are normalized to the Fe3+ signal. A similar increase of the Fe2+/Fe3+ ratio was 
observed in the XPS Fe 3p spectrum (inset), indicating a replacement of Fe3+ ions with Zn2+.  
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Figure S8. Valence band XPS spectra of ZnxFe3−xO4 NPs at x=0.0, 0.05, 0.35 at hν = 1486.6 eV. 
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Figure S9. Valence band XPS spectra of FeO, Fe3O4 and Fe2O3 (standards) for comparison with 
undoped IONPs. 

In order to evaluate upper and lower limits for expected DOS values near the Fermi level, we 
have performed measurements of several commercially available materials as standards which 
show that studied IONP samples exhibit DOS at the vicinity of the Fermi level within the range 
measured for standards with the highest DOS for FeO and the lowest one for Fe2O3. 
 


