2007B1764 BL0O2B2

YAl KB DR S ERENT
Crystal structure analysis of Y;Al, hydride
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Hydrides with aluminum have attracted considerable attention as hydrogen storage materials, because of
light weight and large variety of bonding. Recently, we synthesized new hydride including aluminum, Y;AL-H
and examined the partial dehydriding/rehydriding reactions. In this study, we investigated the crystal structure
of Y3Al,H,; by the precise x-ray diffraction measurement to clarify the dehydriding/rehydriding reactions and
develop the hydrogen storage materials including aluminum.

X—U—R:TAI=UAh, v ) TA KFE, KELD

RR B A BT E D YsAl [310AFALAFYE 2 <1,
BEMESLSERMEICEND T VI =T AAD) ZORER. ZrsAbHy e (H/M=0.45)1 0 & &

%, AlH;, NaAlH, 72 E DA A U fEAEE 721X
LA EZ KRB ERKT D2 &N
MOENTERY ., KRBIFEMELE LTHIRFI L
TWo, £, KEMEFHITRATS Al
FRAKFAEH & LTI ZnAlLHy o6 [112351 55
THEY, K. TORBMBEERH NS
oo ZnAly RUIY T F ) A — D AlB, il
2=v k& W (BCC) Hla=v MM DHIERKS
AU, Fig. 112 X 512, ZrsAlhHy 6 HOKFE
FWRa=y hOKTRIYTA b2 EAT D,
TNOKFBEAEY A FEIOEBESELZL TV
L7, YA FOEFERIT1IIZRLT, KHK
TR BIT Zr L0 B R
EEPMRKREVWYICER L, ZnAL L0 LK1
EKHENPKENZ ENDLAKRFEOEHRD EFHMN

BND IR0,

KEZEEZAT D Y;ALHgs (HM=1.30)D A 1%
W L7, & BIZ, FRE D UG AUTHE - T
B 72 K AL« K FEALBOS 23 F T IS
EITTHZ &R LT,
YsAl, +3.25H, — Y3;AlLHgs
Y3ALHgs © Y3;ALH,, + 2.15H,
ZDORIZEB W T, Y3ALH,» 38 LT Y3ALHg s
DG ARAEIE D R CThH D720, Zr;AlL-H &
Y3AL-H & OFEMZR 42175 2 L2k,
H ROk FE &I IOV S O 5
BUIBH T 2 KA 600 T 25 2 & & A
ORI E L,

Y;AL-H

(32807 1k]

Y GHLEE 99%., L% Imm (ZHIH) & Al



t} OAl

@z
@®H
Fig. 1. Crystal structure of ZrsAloHs.26 [2]. ZrsAls is
composed of AlBz- and W (BCC)-type subunits, and
hydrogen occupies the interstitial sites of the
W-type subunit.
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Fig. 2. Synchrotron X-ray diffraction profile of
Ys3AlzHz2 and the result obtained by Rietveld
analysis.

Table 1. Summary of crystallographic parameters
of tetragonal ZrsAls [2], ZrsAloHass [1], YsAls [3]
and YsAloHz 2. AV/Vyuey is a unit cell volume expansion
upon hydriding reaction and M-M-M is an angle along a-
or c-axis, respectively.

M=7Zr M=Y
ZrAl,  ZnALH,,  YsAb Y3ALH,,
a(d) 76300 7.5970(3)  8.2393)  8.2850(3)
c(A) 6.9980  7.2613(3)  7.648(4)  7.5832(3)
V(A 40740  419.08(5)  519.1(6)  520.52(6)
AVIVaioy (%) - 29 - 0.3
M-M-M,(°) 14854  146.47 148.54 148.85
M-M-M, (") 16594 16536 166.10 158.31
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