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-4Cr-4Ti alloys exhibit important advantages as a

candidate structural material for fusion reactor first-wall
and blanket applications. V-4Cr-4Ti alloys were prepared
by direct electrochemical reduction of the solid mixture
of V,0,, Cr,0, and TiO, in molten CaCl,-NaCl melt at
1073K. The influence of cell voltage and electrolysis time on
the electrolysis process was reported. The microstructure
and phase compositions of the products were analyzed by
scanning electron microscopy (SEM) and X-ray diffraction
(XRD) during the electrolysis process. The results showed
that V-4Cr-4Ti alloys can be obtained at the voltage of 3.1V
and the time of 0.5h. The reduction process involved Cr,O,
was reduced to Cr metal firstly, thereafter VO, and TiO, was
reduced to low-valence oxide of vanadium and titanium.
The reduction rate increases with increasing cell voltage, lots
of perovskite oxide formed during the electrolysis process.
With the increase of the voltage, electrochemical reduction
rate increased on the surface of electrode, the current rapidly
decreased, and finally reached a stable value at a short time,
which is beneficial to accelerate the transferring of oxygen
ions. With the increase of time, the particles size of new
generated product is less than1um after 120min of electrolysis
it becomes smaller and uniform.

.I"'“—hh_. X i | ey

1

Nl .|1 e

] —

tn._ s
— gl e s .o
S WL

_m.

Figure 1: XRD patterns of the products at different electrolysis
time.
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Figure 2: Current-time plots of electro-deoxidation oxide
mixture at different electrolytic voltage.
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