(x1)

A8 81 8 AC 1

la view of the high cheiaical affinity of
zirconium to oxygen, the reduction of zirconium
dioxide is usually dona by caleiua* Metallic caleiuat
Is comparatively costlierlamong other netallic
reducing agents (Ca, Mgf 41) and magnesium due to
its lower affinity to oxygen* than calcium,” ]is able
to reduce 2rQ2 only to a solid solution of 0 in 2r*
However» 1t is possible to suppose that in the ataos—
piisr© of the active gases IlIs® nitrogen and hydrogen
magnesium will be able to reduce £r02 further than
in an inert at&ospnar® due to the formation of nitride
and hydride of zirconium with tin additional libera-

tion of free energy*

The conditions of reduction of &r(02 with
magnesium in different gases argon, nitrogen and.
hydrogen resulting in the direct formation of sirco-—
nium nitride and alrconlum hydride froa ZrQ"f bave

been investigated and correlated*

It is shown froa thermodynamical considera-
tions that for det«rmlning tne conditions to obtain
products practically devoid of oxygen froa the

reduction of Zr02, the change of free energy of the
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reaction of 2r02 with Kggaetsi.ua sr02 2 Hg

— orM 2~ 2Mgi'p2 s irH f2MgO

can not ks taken as a base. *»* %mh u «a.leulation

the foraatioa of solid solution of oxygen in sirco—
niun during the last stage of reduction la not taken
into account. In this solid solution as the concentra-
tion of oxygen decreases the value of free energy

of the formation of the bond between 2r — 0 substan-

tially increases*

The change of standard free energy for tip

reaction

. &x<0) ~ir Hg s 2r V-MpP

(solid solution with

minimum concentration

of oxygen In equilibrium

with CaQ”Ca)
was calculated for temperature 8Q0°C and 1000% and
found to have a positive value t 9 £ cal which shows
that the reduction of 2r02 by Mg can not proceed
to the end but can continue till the small concentra-
tion of oxygen la zirconium but higher than that

obtained by reduction by Ca.

At the saw time, the reactions 2r(0) ir Mg—Y
* 2rH MgO and 2r(0) Mg—F—H* 3 £rHx

MgO having the change of standard f*ee energy values
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A F° at 1000°C equal to -"9.5 K cal and -2j X cal
respectivelyzmast proceed much further than the reaction

of &r02 with Mg la an inert atmosphere.

However, the following optima® conditions for
reduction of briquetted mixture of 2r02 witb magnesium
are established s—- Y

(@) In inert atmosphere of argon at 900°C witla
soaking time  hoursi magnesium excess 25 — 5 $ the
purity of the metallic sirconlua obtained is 97.2 $ -

(b) In nitrogen atmosphere at 1100% with soaking
time 2 - tours and excess magnesium 25  alrconium

nitride saturated with nitrogen having the composition

close to 4rH and a face centered cubic structure with

lattice constant a — *f575 &° *a obtained.

(c) In hydrogen atmosphere at TOO - 730°& witfc
soaking time 2 hours and excess Mg 25 — 50 P products
obtained contain! ig 1.9 « 2 jt S in solid solution with
2r compared to the theoretical amount 2.15 % of
hydrogen in ZrH”. (2r + H) content may reach a value
of 99 — 995 ia the atmosphere of hydrogen during a
period of 2 to h tours at 900"2. X-ray analysis for
best samples showed a body centered tetragonal phase
with lattice constants a 2 3.527 A°, and # & «
*F¥FO a° o
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In 4l® range of temperatures upto 1000% the
highest velocity of reduction of irOg viith magnesium
iIs observed in the atmosphere of hydrogen and the
lowest in nitrogen. At 1100°C ia the atmosphere of
nitrogen the velocity sharply rises and the reduction
with the formation of a compound close to the saturated

<5r$ is reached* '

The ssasurewsnts of particle sizes and their
size distribution as well as of specific surface of
powders reduced, showed that the coarseness of their

particles increases in the order 2r * SrHg —v 2rH.

2he proceduresoutlined and the results
obtained in the present exploratory investigation
show the possibility of direct obtaining froa SrOg
the products rick in hydrogen and nitrogen with
crystal structures and lattice constants corresponding

to those for pure and fully saturated Zr% and ZrH*
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