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Application of materials based on the single molecule magnets
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nanostructures

Deposition and separation of molecules on the surface of silica
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Nanocomposite materials based on silica

Substrate

Spherical silica nanoparticles

diameter
~30-2000 nm
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Single molecule magnets

Mn,-stearate

«dy
L

.y
s
i

b4

it

A

A
L
oy
.y

=%
=%
“*

“ §T00
Nttty

-

Mn,, core

e ] et
i S S “ <
1 R Bine
P & :‘.7:‘ "
1 LR Y B i I ¢ . ;
;s"‘."f ‘a"r"“c" “‘i;\‘ st 21
S GRS o pote R,
I e =
o X “ o
0, W9 -
s 5~ 1 2 ”
i o
5 "’44‘
>
A """
-
i ™ .
5 )

e Stearate
ligands




Synthesis route

Silylation Hydrolysis Functionalization
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For synthesis details see:
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Resulted material

M.; Laskowska, M. (2019) Nanomaterials. 9. 764.

Konieczny, P.; Pastukh, O.; Schabikowski,

/

\§/§\ ,

Spherical
silica

Qs

Mn,,
core structure

Stearate ligands

Fetetelelelelel.




Morphological and structural measurements

TEM microscopy
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Magnetic measurements

SQUID magnetometry
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Isothermal magnetization at 2.0 K. Inset: ZFC (light green) Time dependence of magnetization for sample at 2 —3 K.
and FC (dark green) magnetic susceptibilities of sample The solid lines are the best fits to the stretched exponential
measured at H = 100 Oe (lines are guide for the eye) function®. The fit of relaxation time to the Arrhenius law

*For details see:

reveales value of effective energy barrier of 33.6 K.

Laskowska, M., Pastukh, O., Konieczny, P., Dulski, M., Zalsinski, M., &

Laskowski, L. (2020). Materials. 13. 2624.



Aging effect on the structure

Raman spectroscopy
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Aging effect on the magnetic properties

SQUID magnetometry
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*For details see:

Oleksandr Pastukh, Piotr Konieczny, Dominik Czernia, Magdalena
Laskowska, Mateusz Dulski, tukasz Laskowski. (2020). Materials
Science & Engineering B. 261. 114670.
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Summary

* Thereis a possibility for deposition of Mn,,-stearate SMMs

on the surface of spherical silica nanoparticles
e Deposited molecules preserve its structure and magnetic properties
* Aging effect on the magnetic properties reveal significant decrease

in basic magnetic parameters and change in magnetic relaxation behavior

Thank you for your attention!
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