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Studies on Simulation and Experiment of
Composition, Structures and Storing Hydrogen

Properties of La-Ni-Al Alloys
(In Chinese)

ST

PENG Shuming ZHAO Pengji YAO Shyiu YANG Maonian
LUO Shunzhong XU Zhilei
(China Academy of Engineering and Physics, Chengdu, 610003)

ABSTRACT

Based on XRD analysis of La-Ni-Al alloys, their cell parameters and volumes
were worked out, space group was determined to be P6/mmm by using powder
indexing program in Cerius 2.0 code. Absorbing and desorbing hydrogen properties
of La-Ni-Al alloys were investigated, their absorbing capacities, basic
theromodynamics AH® and AS? were tested, the ralationship between properties

and structure was obtained.
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LaNi; P BAIRERE T RERMGHMSEARME, AMATENREEss, Sug
LRI B AN R h R RSB SE He RIRE 7, BUE AR I T B/ — sE i [ 1 La-
NEFAUR U E RO He H A HM MR TR R, MERSHEE TE&0E&kH0 9,
XA BOER RS T2 e T EATREENE L.

KESRLER ZFRE T La-Ni-ALRME S5 E . WH808N . S ftER oo,
CHi% M B R FRTF(Replacement Tritium Facility) (/A ¥ . 4k,
SBAFRNEINLEERO Y, BRIGETTEANR. RETANRS, AizseE
R ZEIH TR NRE.

X F IO E SR ARG B E F R, MHE XS EATH (XRD)IE MR ik B
IR L, Rk TR, FEEFE—ERNRLIRE, TMSIARMITELS K
fEd ) Powder Indexing 2 P X BTEERT ST EEIE, T HERBIGFILLE R, XL K
ST A e e RPN IRFAE, F UVEE I R AL F 3 Cerius 2.009
Castepit BB ELaNLAIG AR A E . AREKEBANT, R THS SN
XE, - SEEHEEN4. LS.
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P STER SHMER B HE & /ml - g
LaNi Al LaNi,AlH, 978
LaNi, Al 5 LaNi, ,,Al, . H,, 1151
LaNi, ,,Al, 5 LaNi, ,Al, . H, 126 4
LaNi, Al 5 LaNi, Al . H, 137.2
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Inp,, = AH /0 887 O
HF, po, — T HEY PRI
AH®, AS"——53 BN ST HER (E AR«

UG LI M £ FT HE La-Ni-ALR MR B EE I OE B AR, AS°, SRIMF2FIT.
B8, BEBSEEMLa-N-AIREMYREEES M. SAMH TR TERRAE.
F 2 La-Ni-Al RHRAOIRAESE AH ° FEREM(E AS®

e AH® a1« mol! AS® /1o mort e k!
LaNi,Ai 28.7 -78.3
LaNi, ,, Al ;5 23.4 -73.9
LaNi, yAl, 5 -20.5 -69.6
LaNi, Al -16.7 -68.5




2 BESEN R LBRNTE

2.1 RESHHTH .

HLa-Ni-AlE £ FIXRDIER AL A 3cam I #E ACerius 2.0 F, FIBANALATICAL 1 4
thrh FJPowder Indexing FE/FX H &L, $FRRTLI(LILaNIALGRE). & FRES
M FIATS WA E AR, AXRDIEFESF kW, Bai FEOK s, REEkL
SRR KE MRBHED.

F3 LaNi AIUXRDIBFR LR

h ok 1Y 20, /° 20, 1° Sin’é, —sin®6y  101%d/m HAX RN
10 0 20.164 20.169 ~0.000015 4.4002 8
101 20.224

0 1 o 21.752 21.813 -0.000197 4.0825 21
110 29.867 29.879 -0.000053 2.9892 56
SR 29.917

0 1 1 29.940

2 0 1 35.323

10 1 35.382 35.383 ~0.000006 2.5349 34
2.0 0 40.989 40.999 ~0.000059 22001 26
2 0 2 41110 41.116 ~0.000033 2.1939 42
L1 41.920 41.900 0.000115 2.1534 100
0 2 0 44.440 44.471 ~0.000188 2.0369 34
201 0 46.928 46.912 0.000101 1.9346 4
2 2 1 58.027

12 58.060 58.068 ~0.000062 1.5874 13
3010 60.069 60.051 0.000136 1.5390 7
30t 2 60.177
2 1 1 60.118
20103 60.310 60.294 0.000120 1.5334 8
113 60.334
2 20 62.047 62.074 ~0.00021 1 1.4946 1"
0 2 2 62.230 62213 0.000129 1.4906 13
3003 63.595 63.570 0.000199 1.4619 a
0 1 3 £8.200 68.180 ~0.000161 13740 16
13 72.904
0 3 1 72.937 72917 0.000170 1.2960 4
20 2 74.856 74.859 -0.000025 1.2674 10
2 0 4 75.067 75.096 ~0.000248 1.2644 6
13 2 80.230 80.217 0.000113 1.1955 10
U h k. CAHTH KEHTEEL.
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F4 La-Ni-AlS & B S 8 Sk

afgER e 10° V/m?
102/ m 10°b/m  10°¢/m ol g
LaNi," 5.016 3.987 5.016 90 120 90 86.87
LaNi, ; Al 5 5.023 4.003 5.027 9 11998 90 87.53
LaNi, ;AL 5.054 4.026 5.033 90  119.98 90 88.50
LaNi, ,,Al, 5, 5.043 4.049 5.047 %  119.97 90 89.25
LaNi,Al 5.078 4,071 5.056 90 119.97 90 90.55
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O La-Ni-ALFILaNi 75 8, B8R, LaNi, PEANI#BAIRAE, REHF
KT, MREANFEAT, MHMAAJS, RRABEA, dFSROFEHE
=, BEBHEEATERERAERN, LIRHESHEREEN, WAL RSN
FEOREH M/ NERB. A REALFER(sIn? 6,-sin? 6,]<0.0005).2 .

2.2 W SEESPE)
2.2.1 BYASER

FiH Cerius2 0%} RIBUILDERS 1#EHLE 725 JiLaNi, (P6/mmm)igsitgU] Uiy A
Fla, b, cB TR, LIBHRAFREAR; HSuperlatticefs 5 A8 %85, [ Disorder
F£I7-H5 LaNi; fa S BB FPNICR F AR (173, 2/3, 0), (0, 1/2, 1/2))$ LB FE AL TR La-
Ni-Al& & R R,

2.2.2 itEHE

S B2 B (LDAY 7 %, Metal, Band and Band iR &, ##F Subspace Rotating
Wavefunction, &L E20, WEHTEHERD.2 X 10 4eV.
2.3 BRI NERS (T

La-Ni-AlG € LALaNi AUA B A B, TURA\ BoE R a0 8 S as it B4 B8R T8RS

WWIMAALYG,  LaNi AIBLH KR KSPEAK A, H k points MEH C A ERA
LaNi, Al AR B R TFAISEBMAE. RFREFETEAER N, SRR, $5AIE
LaNi, A FHIENIR-F AU TR AN, MECRMNN. RSB o mir A —
it ESPE, FRSPEMEL, TEAIS BHRE. RALHEARMNBET, LeHE, | -
IKBLRH AL LaNisH AN R A2 BN BRI BUR R BE LR, B hLa-Ni-Al € 10 %5 7] 8% L) LaNi,
AL AP6/mmm. MEAGERA a, b, cZHABT K —EiHESPE, {1k ASPEAIM .
AHgLaNi Al R, SR /\RKBRE, RUESPEE —EMRAIER T, FBRsmn
SPEL BTt A RR A/DER, RMEFRMA, k points HIBEFHEA, HHERABE, i+
4R TEFBAEE, PaTHEARREE RS, T8 R&EAS T TR
K, BT elE AU EE, RENES KRN k points BUE ARG LEY, Frakss
KETRE, Fib, SLa-Ni-AlRE S S Castepit &, SEUUURME B & LU L%
TR



#5 LaNiAIS &880, AR \ARERA A SR HER

%% AR TF 4T SPEfeV 1 iy 10%Et o /] mot!
¥ 1/3,2/3,0 -2776.22026 Wk 268
Al 0, 1/2.112 -2777 29568 e S -2 68
e} §03.23,0 - 5569 81112 lr&=id 268
i 0,102,172 556069181 W g 268

N 1/4, 14,0 22264 52071 e 268
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F HY B HLAL S 8% {ECerius 2.09 fIPowder Indexing F2/F## i [ La-Ni-Al R &P MmAE
SHAG AR, Castep A L EHE T H s B APO/mmm, M5E T T4 1% A B AL
ARSI EBE AR, ASCH, WE T BEEx (x= 025, 0.50, 0.75, DRIA, dEMREHRM
87.83 X 10 N EI90.55 X 107° m®, S LR ARH FEMNIT2MEES97.8 mlig, i
18 {8 AH® 116 7@ 2> #)-28.7 kJ/mol, 71 AS® {8 HH-68.50k-> $]-78.3 J/mol » KA LL
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