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The highest magnetic phase transition temperature (T = 525 K)
among all transition metal monoxides:

aNiO — BNiO
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Use in semiconductors, electronics, rechargeable batteries,
sensors and detectors, catalysis and pharmacy. Potential
application for ensuring the magnetic stability of data carriers at
temperatures well above room temperature.
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STUDIED SAMPLES

Intensity

Intensity

—— 369-2 300C

—369-1300C |
369-1 350C 369-2 350C
369-1 400C [ 369-2400C
—— 369-1 450C —— 369-2 450C
P ——Ni 3 ——Nio
‘@
c
(O]
-
! < L
\hJL l JULv = L J L‘;_
TS B, TR I S e I T O el e e,
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 920
Diffraction angle, °20 Diffraction angle, °20
*369‘-3 300C L ‘ ‘ —3‘70300(: ' ‘ ' '
369-3 350C
369-3 400C e
s A0 o, | ——304s0c
F—nio ) ——NiO
) 'G
c
(O]
)
] JA>
DU UV NP S U l ‘‘‘‘‘‘ |

Diffraction angle, °20

20 30 40 50 60 70 80 90

Diffraction angle, °20

Diffraction patterns of different aerogel series

Nanoctrystalline NiO

Several aerogel
samples

6,1+0,1 nm
7,3+0,1 nm

Studied at room
temperature

https://doi.org/

10.1515/zna-1991-0606



LATTICE DYNAMICS

NiO structure with studied atomic pairs

MSRD(NiO) = MSD (Ni) + MSD (0) - DCF(NiO) (1)

DCF - displacement correlation function




XAS EXPERIMENT
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XAS EXPERIMENT RESULTS
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RMC PRINCIPLE
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EXPERIMENT-MODEL FIT
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Comparison of the experimental (blue line) and RMC simulated (red line) Ni K-edge EXAFS spectra x(k)k2 (a) and
their Fourier transforms (b) at 300 K
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RMC RESULT - RDF
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MSRD VALUES FOR Ni-Ni
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MSRD VALUES FOR Ni-O PAIRS
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For Ni-O3 atomic pairs a reduced correlation of atomic motion was observed in a wide temperature range from 10 K to 900 K
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MSRD VALUES FOR Ni-Ni PAIRS
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EXAFS spectroscopy



MSRD VALUES FOR Ni-O PAIRS
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Approximation of Ni-O (3.62 A) atomic pair MSRD values with Einstein Model

In stoichiometric NiO, it is possible to observe changes in the amplitudes of thermal oscillations of Ni-Ni and Ni-O atom pairs during the magnetic phase transition with

EXAFS spectroscopy
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MSRD VALUES FOR NANOCRYSTALLINE NiO
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Ni-Ni and Ni-O atomic pair absolute MSRD values for nanocrystalline NiO samples are higher than in crystal %



CONCLUSIONS

In stoichiometric NiO, it is possible to observe changes in the
amplitudes of thermal vibrations of Ni-Ni and Ni-O atomic pairs during
the magnetic phase transition with EXAFS spectroscopy.

Reduced correlation of atomic motion was observed for Ni-O3 atomic
pairs in a wide temperature range from 10 K to 900 K. This can be
explained by the strong anisotropy of the thermal atomic motion of O3

atoms.
The absolute MSRD values of Ni-Ni and Ni-O atomic pairs in

nanocrystalline NiO are higher than in the crystal due to static disorder
caused by atomic relaxation near the nanoparticle surface.
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