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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.



LaNi; P BAIRE SR T R RNEMSHANBME, NTRETHREMRE, 45k
S AR A fE S R R R A RIBM R He RIBE 1, BUF AMIRI T 5 — 52 i 4] 4 La-
Ni-AURATE R He HABEMA B TR IR, MAMEMEE T &SI 4,
EXTHOCR MBS & TENMHER L EAEREENE L.

RESRLEL EFF B T La-Ni-ALRM R4S 1. 080K . F A A4 1T oY,
CR %M B A T RTF(Replacement Tritium Facility)® (fF -7, 4k,
TEARMF)RLFERD Y, RATSITT EHR. KETHHRD, Bxi%E4E
S E LRI ST AR 7T R ARE .

T Zn &R R SRR E S ERRE BEXH LTS (XRD)E 14 87 3 4
HERES, ZETAERESE, FREBFEE—ENRLIZE, TMSIA Wt EsKk
15 fjPowder Indexing#2 & W] B X ST L T4 B3, B vH B RAIE R LL . XE S Bk
W AR E R R TALE, & THEET RN T EHAL 35K 1 Cerius 2.01
CastepTH B M HURH E LaNi Al & & FAURTALE . MBEEBRAFE, R TAS L
KER, LE—PWREHEENH . FZHH .
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1 La-Ni-AIRMRINZRRMESNS LY LER

BEER BIILER AR /mi - g !
LaNi,Al LaNi,AlH,, 9738
LaNi, ,;Al, s LaNi, ,,Al, , H,, 115.1
LaNi, ,,Al, 5, LaNi, , Al . H, 126.4
LaNi, ,,Al, 5, LaNi, ,,Al, ,.H,, 1372

1.3 HAFSRNE

K ANR I A La-Ni-ALR S ERFRE TIER, FEERBER, WELa-Ni-AlR
SALETR FE R SEERXR. A100~250 CHRBEIGEMN, LaNi, Al S0P E
TR (Inpy ) SR EISCRA RIFMEHRR (LE2) , MEMEAISESN, B
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B2 LaNi, , AL ZA 0B RTRK(Inp, )51 0K R ik
BRVER K. SREULY R R SR
Inpy,, =AM/~ A8/ ()
S, pyy ——IRBET B RO P
AH®, AS®——53 B KA (E RO AE
B4 STU M FTH 2 La-Ni-A LR DB U A 22 B0 AH®, AS®, GRIMFE2FIR.
SR, BOE A BEINLaNEAIR IR R MR, LA 0 5 IR T TR B
F 2 La-Ni-Al 218 A0FORIS (B AH ° Fndi 1§18 AS°

HEAFER AH® 7 « mot! AS® /7« molt s k!
LaNi, Al -28.7 -78.3
LaNi, ,,Al, ;s -23.4 ~-73.9
LaNi, ,Aly 5, -20.5 -69.6
LaNi, ;,Al, s -16.7 -68.5




2 MmESENER SRR

2.1 BRSHNITE ,

K La-Ni-AlG € B XRDIEFEAL 4 3cam FE A 8 ACerius 2.0 1, FAHANALATICAL 1
BerfiffjPowder Indexing FEFXTH K UEIEFRIL, 45 RAR T RI(LLaNi, ALEB). 1 T-FLe 5
MM ATHEA AT, EXRDIETEBREM— T, BATENECSX S, REHIEL
R KL HBRSHNES.

3 LaNi AIRIXRDIEHRILER

ho ok 1D 26, /° 26, /° sin’6,,_sin®6, 10%45%/m AR SR
1 0 0 20.164 20.169 -0.000015 4.4002 8
10 1 20.224

0 1 0 21.752 21.813 -0.000197 4.0825 21
1 1 0 29.867 29.879 -0.000053 2.9892 56
1011 29.917

0 1 1 29.940

2 0 1 35.323

1 0 1 35.382 35.383 -0.000006 2.5349 34
2.0 0 40.989 40.999 -0.000059 2.2001 26
2 0 2 41.110 41.116 ~0.000033 2.1939 42
1 11 41.920 41.900 0.000115 2.1534 100
0 2 0 44.440 4447 ~0.000188 2.0369 34
2 1 0 46.928 46912 0.000101 1.9346 4
2 2 1 58.027

1 2 1 58.060 58.068 ~0.000062 1.5874 13
301 1 60.069 60.051 0.000136 1.5390 7
31 2 60.177

2 1 1 60.118

2 1 3 60.310 60.294 0.000120 1.5334 8
11 3 60.334

2 2 0 62.047 62.074 ~0.000211 1.4946 11
0 2 2 62.230 62.213 0.000129 1.4906 13
3 0 3 63.595 63.570 0.000199 1.4619 4
0 1 3 68.200 68.180 ~0.000161 1.3740 16
-1 31 72.904

0 3 1 72.937 72.917 0.000170 1.2960 4
2°0 2 74.856 74.859 -0.000025 1.2674 10
2 0 4 75.067 75.096 ~0.000248 1.2644 6
103 2 80.230 80.217 0.000113 1.1955 10

) h, k, DAETE K ENTE 4.



R4 La-Ni-AlS &SRS K RAMRER

SeER S 10% Vim0
10%a/m 10°b /m 10°¢c/m o’ B’
LaNi " 5.016 3.987 5.016 90 120° 90 86.87
LaNi, ;;Aly 55 5.023 4.003 5.027 90 119.98 90 87.53
LaNi, ;Aly 5.054 4.026 5.033 90 119.98 90 88.50
LaNi, ysAly 75 5.043 4.049 5.047 90 119.97 90 89.25
LaNi,Al 5078 - 4.071 5.056 .90 119.97 90  90.55

e 1) 5 HISCERE .

Eb#¢La-Ni-AIfILaNi, FIfT8E, B4R, LaNi, P oNiAIBRRE, REHF
KA, MRENTEH, TMEMAAUE, SBEARBA. HTFSRMTERR
%, SmRSEEEANTHEMAM/NER, HREHEEREREEN, B AT
PR HANEHTEL BERZEARTTEE(sin? 6;-sin? 6,]<0.0005)Z K -

2.2 HH R SHEE(SPE)
2.2.1 EI7 KR

FIFH Cerius2. 0% #IBUILDERS 1182 37 22 i LaNi; (P6/mmm)ft)£5#1"), LIt k3R
[Ba, b, c&JTAY RE, LIEMAFMEMER, HSuperlatiice2 /5 /B B8 f#%, A Disorder
FLF 8 LaNi 5 M B B RNIR 8855 0 (173, 2/3, 0), (0, 1/2, 1/2)$& 15 F AIHUR FE AR La-
Ni-AlS & FIH8 AR RERL
2.2.2 HEFE

J&) 1K 3 BF 2 88 (LDA) 4% @, Metal, Band and Band %t & , % # Subspace Rotating
Wavefunction, IELKE20, WETFER0.2 X 10 %eV.,

2.3 BEEEMITHARSHE

La-Ni-Al&4( ULaNi ALY R M. SCRF\ MR R 8 gt B4 R T&S.

o WAAALS, LaNi A%k RAGSPEATMCSL, H k points BT ERERER BN
LaNi AllE A AR ZAIEEMAR. REBEARMAER T, SEAER, SHIHALR
fRLaNigH AE M ENIRF RIS T EAME, SN . Rk RREA amy N—
ZHESPE, {ARSPEHMEL, FAISEMR. RTRRARMER T, SHMME, 7
X5 B ALY LaNig B A R A7 BENIR T I EACZBEHLE),  MithLa-Ni-AlS 4 1) 2 [8] #f 45 LaNi,
FF, AP6/mmm. WIRGHEMAE a, b, c=HAEY K—E T HESPE, %446 RSPEEMSL.
P LaNi Al B, XA \BEf S 6E, RUISPEE —EMWSUEFH T, P WS
SPELFT B R KNI R, ARMAERBK, k points MEEBK, HENERK, i+
ek Rk 5L ARIE, EHR T ENERMEEARS, A ERERATT R TR
K, BT EsFEEauEe, RENETHMERN k points BUBEREEN, FIRlss
RHEATEE, Rk, STLa-Ni-AIREE & &M Castepit B, EEUWME J ot B34 5 27T LU



RS LaNiAIGEREME. WEE/\BEENRLETHESR

HE AlR FAR$R SPE/eV WEE T 10°%Et ot /J * mol”
B 1/3,2/3,0 -2776.22026 e ¢ ~2.68
H 0,172,112 -2777 29568 Hrée -2.68
o 1/3,2/3,0 -5569.81112 WK -2.68
i9) 0,1/2,172 -5560.69181 Wk 268
A 1/4,1/4,0 -22264.52071 e ~268
>IN
3 4 w

R B F B :Cerius 2.0% ffJPowder Indexing F2FFi# ! T La-Ni-AlR & &1 &M
SHA G HAETN, Castep A kE#IE T H B AP6/mmm. WIE T e A1 H B M 22 B R
KM FH BB AH®, AS H, BiE T BEEx (= 025, 0.50, 0.75, DK, SBHETRM
87.83 X 1044 115190.55 X 107 m®, SR A EM137.208{KE97.8 ml/g, FRHE
I8 AH® H1-16.776 /0 3-28.7 kJ/mol, FrR#EMR AS® {H B1-68.57 /0> 21|-78.3 J/mol » KAIAF1L
W, WA — SRR TT RN N ARG T KR,
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