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Introduction

Lately interest grew to the use of
borohydrides of transitional metals or their
derivates as precursors for the preparation of
nanocrystalline hydrides, borides, nitrides or their
mixtures. So, for example, the volatile
borohydrides of zirconium and hafnium at heating
decompose on the following scheme [1-3]:
M(BH4)s — MB, + BoHg + SHy (M — Zr, Hf)
In this connection the study of processes of
metals borohydrides thermolysis is an actual
task. As a model object Zr(BH4)s was used.
Unlike works [3,4] in which heating was
carried out by the laser irradiation and another
terms of synthesis of initial matters were
realized, in present work the ordinary
methods of heating were used in isothermal
and polythermal modes.

Results and discussions

Thermolysis of Zr(BHy4)s steams was
produced in the interval of temperatures 523 —
623 K in a vacuum during 5 hours in the
laboratory setting supplied by special devices
for the selection of gasous probes for the
spectral and chromotografic  analyses.
Completion of thermolysis was determined on
disappearance of Zr(BH4)4 in a source and on
absence of volatile products of reaction in a
gas phase. The product of thermolysis —
amorphous powder of zirconium diboride—
settled in the extended part of reactor, and
directly in the area of heating brilliant dense
film of ZrB, was appeared.

In a table 1 presented the results of
thermolysis of Zr(BH4)4 steams in the interval
of temperatures 523-623 K. In accordance
with the resulted information, thermolysis of
Zr(BH4)4 at 523 K does not take place. Based
on electron microscopy data powders of ZrB,
which were produced at 573 + 623 K consist
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of the rounded particles measuring about 40 um.
This value are in agreement with the results of
measuring of specific surface of powders, which
for the theoretical density of ZrB, (6.1 g/enr)
give the wvalue of particles diameter
approximately 37 nm. The contents of oxygen
in such powders was about 1.0+1.5 mass %.

According the results of XPS analysis
the basic component of powders is ZrB, Energy
of electrons link on 3ds, —level of Zr was equal
179.0 eV and on 1s- level — 187.7 eV that
corresponds to energy of electrons link in
metals borides. Except the typical lines for
ZrB, in XPS spectrums were detected the
lines of boron oxides, zirconium oxides and
the elementary boron.

During the heating from 293 to 1273 K
in the atmosphere of argon the amorphous
powder of ZrB; are crystallized in hexagonal
phase with the lattice periods a=0.3157 nm
and 5=0.3525 nm without noticeable
calorification or absorption of heat and loss of
mass. For more detailed research of
crystallizations process the powder of
amorphous ZrB, were annealed during 1 hour
in vacuum 1.33-10" Pa in the isothermal
mode at temperatures 623, 773 and 1273 K.
The beginning of crystallization of amorphous
zirconium diboride was observed already at
623 K and at 1273 K the crystallization
process was completed. Periods of crystalline
lattice of ZrB, after annealing (a=0.3160 nm
and »=0.3521 nm) are in close agreement with
previous results [5] and literature data [6];
crystallite size was about 14 nm.

Conclusions

Thus, at thermolysis of steams of Zr(BHa)4
the nanocrystalline ZrB; can be got both as a
powders and as a films.
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Table 1. Products of thermolysis of Zr(BH4)4 steams (523-623 K, weight - 0.5 g, 5 hours)

T, K Type of ZrB, a, nm ¢, nm S, m2/g
523 - - - -
573 Powder Amorphous 27.7
Film 0.3167 0.3528 -
63 Powder Amorphous 26.2
Film 0.3165 0.3524 -
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