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Abstract: In this paper the main issues concerning the possibility of organization of Mniz-based
single-molecule magnets (SMMs) on the surface of silica nanostructures with preservation of its
structure and magnetic properties were summarized. Also, the aging effects on structural and
magnetic properties in Mniz-stearate SMMs deposited on the surface of spherical silica nanoparticles
were discussed.
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1. Introduction

Single-molecule magnets are the new class of nanoscale materials with unique magnetic
properties of purely molecular origin [1]. Such structures possess high spin of the ground state and
large magnetic anisotropy, which opens up a great potential in terms of their applications in
nanoelectronics [2]. The realization of highly-performance nanoelectronic devices based on the
manipulation of SMMs requires surface deposition of such entities. The organization of individual
bistable magnetic molecules on the surface, however, demands the precise chemical method and
searching of proper supporting material, since any changes at structure may influence on the
magnetic properties [3].

Since for practical application it is important to follow the changes of SMMs magnetic
performance over long period of time, here we aimed to discuss the structure modifications and their
influence on the magnetic properties of such surface deposited entities. Such discussion bases on the
series of articles, dedicated to the synthesis, structural and magnetic properties investigation of Mnu-
based SMMs deposited on the surface of silica nanostructures [4-7].

2. Discussion

The synthesis procedure of investigated material was based on anchoring the individual SMMs
onto the silica support using propyl carbonic acid groups [4]. As the substrate the spherical silica
nanoparticles (of diameter about 300 nm) were chosen. It possesses large specific surface area and
functional units that are placed at the external surface of this material, what is important for large
molecules separation. The Mniz-stearate SMMs were used for surface deposition, as they have total
spin S = 10 of the ground state and also possess high structural stability due to the outside bulky
ligands, are soluble in most organic solvents and stable against water catalyzed reduction [8].
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At first, to confirm successful deposition of molecules on the surface the transmission electron
microscopy (TEM) measurements were done. On the TEM images at high magnification an
individual molecules of Mniz-stearate SMMs were unambiguously observed in the form of islands
[4,5]. Then, the performed Raman spectroscopy analysis was applied to confirm correct anchoring of
molecules on the surface. The presence of all typical bands, corresponding for the vibrations of
stearate groups were observed, which confirms the preservation of structure of SMMs after
deposition [6]. What is the most important, the retaining of magnetic properties were confirmed with
the use of SQUID magnetometry. Magnetic measurements show retaining of magnetic hysteresis in
M(H) dependence and presence of slow relaxation process in molecules after surface deposition [6].

In order to analyze how the characteristics of such material change over long time period the
aging effect was investigated [7]. The aging studies (about seven month period) revealed significant
decrease in basic magnetic parameters (exponential decrease of coercive field and remnant
magnetization) and change in magnetic relaxation behavior. The Raman spectroscopy measurements
revealed gradual degradation of the compound and formation of hydroxyl stearate system over time,
which explain the observed magnetic changes. Also, the aged samples were compared with the as-
synthesized material after thermal decomposition. For both samples similar bands at the MnO region
of Raman spectra as well as partial covering of hysteresis loops were observed, which confirms that
the structural modifications caused by the temperature, affect the similar way as aging process.
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