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ABSTRACT

The structure, thermodynamic, hydrogen storage capacity, plateau pressure of

LaNis_, M, (M=Al, Mn) hydrides have been investigated. A relationship among «, the plateau pres-
sure and the temperature is derived from the experimental data. The influences of the lattice parameter
and cell volume, the stability of alloys on the hydrogen storage properties are discussed. As a result,
LaNi;_,Mn, alloys with larger cell volumes compared with LaNis_;Al, alloys have lower plateau pres-
sure. The anisotropic degree of the crystal volumes expansion in directions of the @ and ¢ axis and the
change of stability of LaNis_,M, alloys as a function of the Mn content are smaller than that as a
function of the Al content. It is in agreement with the unconspicuous attenuation of hydrogen storage
capacity in LaNis_,Mn,,.
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La-Ni-Al #1 La-Ni-Mn =044/ & FHIEA
FEZHIF, RERTRSEGHN 30 ¢ Z48440
2. €& La, Ni, Al, Mn f4E 45125 99.5%, 99.9%,
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3.5x10* Pa ¥t 3 K. WA 3 K, FEMELIREAHE
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Fig.1 P—-C-T curves of the fixed compositions at different
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HHMT LaNis_Mn, §&REARERN AL

2.3 SEREMNRE BRI

BT Al 2 Mn #in B S R AREABER,
M EEY Hy MR, FHEHAR REFELX
AG = AH —-TAS 7JLIHEE, WELER Gibbs HH
BEREAR. W& &+ o AR TRELZRHTT, T4
HERR, XERESE&HTREHL AT, B
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AH(Ay, By, Hs) = AH(Ay, Hopo)+
AH(By, Hyy3) — AH(4,, By,) (4)

HF, y,, yp 1z DFIEETE A, B H H BEERR
FH ORE AR, W oo 8, SHEEAER, &
SR TFARE B X530 (28] +# LaNis_Mn,
MIEILERAM—2. Mn &4 z ) 0 ¥MF 1, &8
FERUE N —158.9 1 hnE] ~133.9 kJ/mol, & &R tERE
5. 7 LaNisAl FIERUE A —246.8 kJ/mol, RHEE
MR ETERE Al BUIIATIRE N, FBREREEXANT
LaNis_o Al & RFUPRANERL. T EHEFR AL
BEIX (5—8), Bl AH® i z(0 < = < 1) AL A
%F LaNis_,Al,-H Z%:

L& BuKE

AH® = —24.81 — 2118z £ 2.6 (kJ/molH;)  (5)
MELLTE

AH® = 28.52 + 20.88z & 1.6 (kJ/molH;)  (6)

& 1 LaNis_;Mz(M=Al, Mn)-H §&RHRIIESH
Table 1 The thermodynamic parameters for LaNis_o Mz (M=Al, Mn)-H systems

Alloy AH®, kJ/molH,

AS°, J/(K-molH2)

Absorption Desorption Absorption Desorption
LaNig 73Alg.25 —28.87+0.9 33.73+1.3 -94.86+2.7 106.18+3.7
LaNig.53Al0.51 -36.37+0.7 38.401+0.6 -106.09+2.2 109.68+1.7
LaNig 27Alg, 72 ~42.2040.4 45.0940.4 -111.00£1.0 117.35+1.1
LaNig.03Al1.01 —44.76+1.0 49.0710.5 -103.70+2.7 114.18+1.4
LaNig,73Mng.26 -31.51+1.0 31.431+0.6 —-100.34+3.0 97.53+1.7
LaNig4 48Mng 52 -37.60£1.5 37.26+1.9 -106.18+4.0 102.52+5.0
LaNig.22Mnq.78 —41.051+0.4 43.384+0.9 -107.68+1.0 107.65+2.0
LaNi3z 9gMni. 03 —48.39+1.4 45.361+2.2 -121.22+3.6 109.38+5.5
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Table 2 Lattice parameters and cell volumes of the alloys LaNis_;Al; and LaNig_Mng

Alloy a, nm ¢, nm a/c Vv, 1073 nm? AV/VanNig
LaNis 0.50198 0.39771 1.262 86.79 0%
LaNig 73Alg.25 0.50215 0.39808 1.261 86.93 0.16%
LaNig 53Alg.51 0.50378 0.40070 1.257 88.07 1.47%
LaNig.27Alg.72 0.50448 0.40497 1.246 89.26 2.85%
LaNi4.03Al1.01 0.50552 0.40635 1.244 89.93 3.62%
LaNig.73Mno,26 0.50316 0.39907 1.261 87.49 0.81%
LaNig 4gMno.52 0.50432 0.40004 1.260 88.11 1.52%
LaNis 22Mno.7g 0.50562 0.40384 1.252 89.41 3.02%
LaNi3 ggMni .03 0.50695 0.40509 1.251 90.16 3.88%
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