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Abstract: 
Ultrathin oxide films grown on metallic sub-
strates have been intensively investigated in 
modern surface science [1,2]. A convenient way 
to tailor the physical and chemical properties of 
oxide/metal interfaces is the use of a buffer layer, 
i.e. an ultrathin metallic or oxide film interposed 
between the substrate and the overlayer. In some 
of our recent investigations, we have shown that 
the morphology and electronic properties of ox-
ide films can be tuned by using a buffer layer of 
graphene stabilized on the Ni(111) surface [3].  
High quality graphene layers can, in fact, be suc-
cessfully grown on the close-packed surfaces of 
many transition metals [4].  
A common strategy to perform a well-controlled 
growth of thin transition metal oxides, is the re-
active deposition of transition metals in an oxy-
gen atmosphere. We have investigated, in this re-
spect, the templating effects of graphene/metal 
surfaces in stabilizing such low-dimensional 
compounds. In particular, we have been growing 
Chromium and Fe oxides on the graphene-cov-
ered and graphene-free Ni(111) surfaces and 
Chromium oxide on the graphene-covered and 
graphene-free Pt(111) surface. 
Considering first the Ni(111) substrate, dramati-
cally different results are obtained for the growth 
of Cr and Fe oxides. In the former case, an or-
dered Cr2O3 ultrathin overlayer can be obtained, 
showing that graphene can act as an ideal buffer 
layer for the growth of high-quality oxide layers 
[3]. In the latter case, the presence of graphene 
induces the switching from a 2D to a 3D growth 
of FeOx [5], suggesting an effective strategy to 
maximize the possible catalytic effects of an ul-
trathin oxide. 
Coming to Pt(111), here a multidomain graphene 
layer could be obtained. Despite this, we were 
able to show that Cr2O3 ultrathin films grown on 
graphene/Pt(111) maintain their stoichiometric 
and electronic properties mostly unaltered, com-
pared to Cr2O3 on bare Pt(111). On the other 
hand, a 3D growth scenario is observed for Cr2O3 
on graphene/Pt(111), and a 2D layer-by-layer 
growth is observed on bare Pt(111), oppositely 
with respect to the Cr2O3/Ni(111) case and more 
similarly to the FeOx/Ni(111) case [6]. 

I will finally be discussing potential applications 
of these ultrathin oxides for spintronics applica-
tions, making reference also to other classes of 
hybrid interfaces involving magnetic transition 
metal oxides and molecular materials [7]. 

Keywords: transition metal oxides,.graphene, 
surfaces and interfaces, ultrathin films, metal-ox-
ide interfaces, spintronics. 

 
1. Netzer, F. P.; Surnev, S. Oxide Materials at 

the Two-Dimensional Limit; Springer, 
(2016). 

2. Picone, A.; Riva, M.; Brambilla, A.; Calloni, 
A.; Bussetti, G.; Finazzi, M.; Ciccacci, F.; 
Duò, L. (2016) Reactive metal–oxide inter-
faces: A microscopic view. Surf. Sci. Rep. 
71, 32–76. 

3. Lodesani, A. ; Picone, A.; Brambilla, A.; 
Giannotti, D.; Jagadeesh, M.S.; Calloni, A.; 
Bussetti, G.; Berti, G.; Zani, M.; Finazzi, M.; 
Duò, L.; Ciccacci, F. (2019) Graphene as an 
Ideal Buffer Layer for the Growth of High-
Quality Ultrathin Cr2O3 Layers on Ni(111). 
ACS Nano 13, 4361-4367. 

4. E. Voloshina and Y. Dedkov (2012) Phys. 
Chem. Chem. Phys. 14, 13502. 

5. Lodesani, A.; Picone, A.; Brambilla, A.; 
Finazzi, M.; Duò, L.; Ciccacci F.; 3-dimen-
sional nucleation of Fe oxide induced by a 
graphene buffer layer (2020) J. Chem. Phys. 
152, 054706. 

6. Fiori S.; Dagur, D.; Capra, M.; Picone, A.; 
Brambilla, A.; Torelli, P.; Panaccione, G.; 
Vinai, G. (2023) Electronically ordered ul-
trathin Cr2O3 on Pt(111) in presence of a 
multidomain graphene intralayer. Appl Surf 
Sci, 613, 155918. 

7. SINFONIA FET project, grant n. 964396 - 
www.sinfonia-fet.eu 

 


