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Calculation of formation enthalpiesfor rare earth basedter nary hydrogen storage
alloys

LUO Yongchun, KANG Long, ZHANG Chang qing, CHEN Jian hong

(Department of Materials Engineering, Gansu University of Technology, Lanzhou 730050, P.R.China)

Abstract: Miedema theory and geometrical model were usedto calculate the formation enthalpies of binary aloysLa M,
Ni M and ternary hydrogen storage alloysLaNig_, M, (M=Co, Mn, Cr, Fe, Cu, Al).Forbinary aloys

sysemLa MandNi M(M=Co, Mn, Al, Cr, Fe, Cu, Ga), thecaculated resultsare consistent well
with the available experimental datain the range of x ,>70%. Forthe ternary alloys,  the calculated results indicate that the

substitution of elementsMn,  Co, Fe, Crand Cu for Ni can increase the formation enthapies of LaNiz _, M, in

different degree, and Cr, Fe, Mn have more significant effects, while the addition of Al remarkably lowers the
enthalpies. The effect of the formation enthalpy on disproportionnation reaction of the alloys in the process of hydriding at
high temperatures is discussed, and it is found that the greater the enthalpies of alloysare, the more favorable it isfor the
disproportionation reaction.
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