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One of the main advantages of metal hydride storage technology 

is the ability to quickly charge and discharge due to the high rate 

of interaction of intermetallic compounds with hydrogen. During 

this reaction, a large amount of heat is released, which is difficult 

to remove from the fine-dispersed powder bed of metal hydrides 

due to their low thermal conductivity [1], especially in large-

scale reactors. This problem can be solved by forming metal 

hydride compacts by pressing fine intermetallic powders in a 

heat-conducting matrix. 

 
This work is devoted to an experimental study and comparison of 

the kinetics of hydrogen absorption by an intermetallic 

compound (IMC) of the composition LaNi4.4Al0.3Fe0.3 in form of 

free powder bed and a compact based on it obtained by cold 

pressing with using a spiral matrix of nickel-foam [2]. To 

calculate the kinetic parameters of the hydrogen absorption 

reaction, the initial rates method was used [3]. Two samples were 

studied: one of which was a sample of pure intermetallic 

compound powder weighing 50 g, and the second one was a 

metal-hydride compact prepared by cold pressing from 50 g of 

the initial intermetallic compound with a spiral matrix of nickel-

foam weighing 3 g. Experimental studies in this work were 

carried out on a Sievert's-type test bench US-150. It allows 

studying the interaction with hydrogen of samples of metals and 

intermetallic compounds weighing from 10 to 800 g at a 

temperature of 243 to 673 K and a pressure of up to 15 MPa. The 

PCT absorption isotherms were measured at temperatures of 313, 

333, and 353 K. For accurate calculations of the kinetics of the 

hydrogen absorption reaction, it is extremely important to 

observe the isothermal conditions of the system. Figure 1 shows 

example of the initial section of the kinetic curves with a length 

of 10 seconds. The curves were used to determine the duration of 

the initial part of the absorption process, where the conditions 

can be considered isothermal (temperature fluctuation less than 

0.2 K). This area in Figure 1 is separated by a vertical control 

line. For each point in the plateau region of all the PCT 

isotherms, the value of this area was determined separately by 

analyzing the corresponding temperature curves. 

 
The rate of hydrogen absorption increases with increasing 

pressure drop and temperature. It is shown that the rate of 

hydrogen absorption by the sample of pure IMC is significantly 

less dependent on temperature compared to the compact sample.  

 
 
In addition, the reaction rate at temperatures of 313 and 333 

K is higher for the free powder bed sample, and at 353 K it is 

higher for the metal hydride compact. The values of the 

absorption constant and the activation energy of the hydrogen 

absorption reaction were determined for both samples. 
Despite the lower rate of the hydrogen absorption reaction at 

temperatures of 313 and 333 K, the complete relaxation of 

temperature and pressure occurs faster in the sample of the 

metal hydride compact due to the greater thermal 

conductivity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Initial section of the hydrogen absorption kinetic 

curves. 
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