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Based on reaction milling in a planetary mill under an excess pressure of hydrogen the nanostructured hydride
products Mg

y
Ti

(100-y)
H

x
 were synthesized starting from powder mixtures of Mg and Ti, (y = 50 ÷ 90).

Using theoretical estimates, both X-ray diffraction and high resolution scanning electron microscopy measurements
have  revealed that during the synthesis was almost the maximum degree of refinement of the product (crystallite
size was 8-9 nm), which provided the yield of the hydrogenation process at a temperature of about 45 °C.
The introduction of Ti in the reaction volume leads to an improvement of sorption properties of the synthesized
product owing to the formation of a multiphase structure consisting of three phases: ã and â MgH

2 
and cubic phase

based on TiH
2
, as well as increased cell volume of â-MgH

2
 hydride. Products of the reaction milling of Mg60Ti40

mixture have a minimum temperature of the beginning of decomposition equal to 230 °C, as well as demonstrate
high efficiency of the cycle, ~ 85%, which are associated with a maximum capacity of the unit cell of â-MgH

2
,

synthesized in this case. Reaction product Mg
70
Ti

30
H

x 
with high stability of the cycle (without loss of capacity of

hydrogen) showed accelerated kinetics in cycling compared with magnesium hydride.(p. 20–42; fig. 12).
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