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The dimensions and properties of = o
nanoparticles enable their wide 3 =
application. Today, various syntheses Synthesis: 9 o
are being developed to obtain ZrO(NQO,), - xH,0 and %H E
nanoparticles. Sonochemical synthesis ethylenediamine
resulting from ultrasonic cavitation [1, 2] were used In

IS one of the effective methods. agueous media (e-1-%)
The aim of this work Is to determine the
Influence of the duration of synthesis,
amplitude, and pulse duration of
ultrasound-assisted synthesis on the
final phase ratio and crystallite size of
ZrO, nanoparticles.
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Fig. 1. Scheme of the preparation of
zirconium dioxide nanoparticles
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FT-IR analysis of precursors doesn't show the presence 8 100- 3 1wl ' \\/\4
of hydroxide OH group and refers to the synthesis of £ g0 % ol Ty \d\\d
hydrated oxides. P 50 2 o o

After calcination peak at 504 cm™ is present (Zr — O
stretching). FT-IR analysis shows the same qualitative
composition of precursors (and calcinated samples) so
It doesn't depend on synthesis parameters.
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Fig. 2. IR spectra before calcination

Fig. 3. IR spectra after calcination
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Quantitative PXRD analysis show
presence of monoclinic and tetragonal
ZrO, phases In samples after
calcination. Increased share of
monoclinic phase was detected In
samples sonicated up to 15 min and
samples sonicated with ultrasound
pulse of 1 — 2 s. Pure tetragonal phase
IS present only in a sample sonicated
for 30 min.
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Fig. 5. PXRD patterns of the
samples before and after
calcination

2 Theta (°)
Fig. 4. PXRD patterns of the
samples synthesized with
different synthesis times

CONCLUSIONS

The composition of the samples after calcination is mainly influenced by synthesis and pulse duration. Samples sonicated for longer than
15 min contain more than 90% of the tetragonal phase. Applying an ultrasonic pulse of 1 and 2 s produces 37.9% and 21.7% of the
monoclinic phase, while a longer pulse, again, gives more than 90% of the tetragonal phase.
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