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Abstract : Metal hydrides, LaNis and LaNissAlys, were prepared using chemical synthetic method, and their physical properties were examined using
various analytic techniques such as TGA, XRD, SEM, and EDX. The activation of the chemically prepared LaNis and LaNissAlos was achieved by twc
hydriding/dehydriding cycles only. The measurements of P-C-T curves revealed that 6 and 55 hydrogen atoms were stored in LaNis and LaNizsAlgs,
respectively. The hydriding reaction rates for LaNissAlys were measured by the method of initial rates. It was found that the shrinking unreacted core
model could be applied for the analysis of hydriding kinetics of LaNissAlys. The rate controlling step of this reaction was the dissociative chemisorption
of hydrogen molecules on the surface of LaNissAlys. The activation energy was 9.506 kcal/mol-Ha. The rates measured in the temperature range from
273 to 343K and in the pressure difference (P, - Peg) range from 0.25 to 0.66 atm could be expressed as the following equation ;
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(1 :5) aqueous solution
aqueous_solution

Mixing,

LLaNis(OH), - yCOT'

Calcined at 600°C,15h

LaNisOx

LLaNisox + CaH;

Calcination at 950°C in M, flow

LaNis + -§
CalOH);

washing by 0.1M HC! solution

LaNis

Fig. 1. Synthetic procedure of metal hydrides.
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Fig. 2. A typical initial pressure sweep for LaNissAlos hydriding
reaction.
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Fig. 3. Thermogravimetric analysis of LaNis(OH)x - yCOs.
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Fig. 4. XRD spectra of (a) LaNis prepared by arc-melting method,

(b) LaNi;, and (c) LaNissAls prepared by chemically
synthesized method.
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Fig. 5. SEM photograph of chemically synthesized LaNis.

Table 1. Chemical Composition and Surface Area of Chemically
Synthesized Hydrogen Storage Alloys

Theoretical weight |Experimental weight Surface

MH percent (%) percent(%) area
la | Ni | Al | La | Ni | A | m7e)
LaNis 3214 {6783 | 0.00 | 31.96 | 68.04 0.0 72

LaNissAlps | 32.30 | 6143 | 627 | 329 | 60.79 | 631 54
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Fig. 6. Pressure-concentration-temperature curves of metal hydrides
at 208K (a) LaNis; (b) LaNigsAlys,
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Fig. 7. Graphical derivation of kinetics from initial pressure sweep
data for LaNissAlps at 323K and Po-Pey = 0.32 atm.
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Fig. 9. The reacted fraction vs. time at 208 K.
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