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Abstract

Structural and hydriding/dehydriding properties of ZrMn, -based Laves phase compounds (Zr;_,R,)Mn, (R =

Nd, Er) have been studied by the measurements of powder X-ray diffraction and hydrogen pressure-composition

isotherm (PCT). The host compounds with single phase C14-type structure were prepared for the R=Nd system with x=0,

0.1, 1.0 and for the R=Er system with x =0, 0.1, while mixtures of ZrMn, and RMn, were obtained for the except

compositions in (Zr;_,R,)Mn, compounds. With increasing the Nd composition, dehydriding equilibrium pressure (P4)

of the Nd-system increases, whereas hydrogen content absorbed in the compound decreases. In the Er-system, on the

other hand, the Py is not dependent on the Er composition. The effect of substitution of Zr in ZrMn, by Nd or Er on the

hydriding/dehydriding properties is discussed.
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Fig.1 X-ray diffraction (XRD) patterns of (Zr;_,Nd,)Mn,
with x=0, 0.1 and 1.0 before and after hydrogenation.
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Fig.2 PCT isotherms of ZrMn, at 27, 100, 200 and
300°C.
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Fig.3 PCT isotherms of NdMn, at 100°C for the 1st and
2nd measurement, where the 2nd was examined
after heating the sample measured in the 1st at
300°C for 1 hour in vacuum for dehydrogenation.
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Fig.4 PCT isotherms of (Zryy Ndy ;) Mn, at 100, 200
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Fig.5 PCT isotherms of (Zryg Ndy>) Mn, at 100, 200
and 300°C.
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Fig.6 Vant-Hoff plots for the (Zr;., Nd,) Mn, hydrides.
The inset shows the hydride formation enthalpy of
the hydrides estimated from the Vant-Hoff plots.
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Fig.7 XRD patterns of (Zry, Er,) Mn, with x=0.1, 0.5
and 1.0 before and after hydrogenation.
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Fig.8 PCT isotherms of ErMn, at 27, 100, 200 and
300°C.
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Fig.9 PCT isotherms of (Zry9 Erg ;) Mn, at 27, 100, 200
and 300°C.
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Fig.10 PCT isotherms of (Zrys Ergs) Mn, at 27, 100,
200 and 300°C.



Bt 3 - Ml FIE - WA FER

4 i = &) Suppl. A. 5—6.
: 8) Li Guanping, N. Nishimiya, H. Satoh, N. Kamegashira : J.
ZrMn, D Zr %A % Nd 35 L OVEr CE# L7238 6 Alloys Compd. 393 (2005) 231—238.

&4 (Zr,_Nd)Mn, (“Nd %”) # % O(Zr,_ Er,)Mn, 9) P. Knappe, H. Muller, H. W. Mayer : J. Less-Common Met. 95

(1983) 323—333.
10) K. Aoki, T. Masumoto : J. Alloys Compd. 194 (1993) 251 —
261.

(“Br 3R7) ZIRMEECIERL L C, T OREERE & kR
{EFEIC DWW THIAR T, FAeRELE LT, Nd RB X
OVEr R & HIT, x=0, 0.1, 1.0 TILIZIZHEMFEA,
fth OHE% TlEZrMn, & RMn, (R=Nd. Er) Oz
DL,

Nd 52 T, Nd OEHEEHSEMNT S & |AH| 23D L
CTREBEED EF3 5 & & blo, KBEWERERILRED LT
7T N ORI b K& Aoz, £72, NdMn, T
VIR BRI L 0 #2350 #% L. NdyHs (£ 721%NdH,)
EMn BAERT D Enghoic,

—7J5 Er RIZBWTIL, Er OEMREIENT D EkFE
OB LR L. 77 b 2MERN 543, fREETE I
WEEAETL L7572, ErMn, Ti& 102 MPa LA F D
RIETLEOKEZE L, 100°CC 0.2MPa T2 pHH
O afd~OREET T N —WFEET H Z &R LI
poiz, E£72. x=0.1 TiZ 200°CH LT 300CT3 ED
fEBE~ 7 R —EH s,

PED X ST, Cl4 T —~_ 2 (Zr;_,R,)Mn, ED
RFEFEL. R CROFBEIC IV BT 22 &0 8
LMoz, £72. AENXZrMn, D Zr A &7+
ST CEME L2 BIA WK TO BT — X2 2 {F
L2 LI TERDoT2, TR, Zr & R OBtk
NEE L ZrMn, & RMn, O FEBNRKE S B H 2 &
WWERT 2D EEX D, 0K D 2RNEE % iRk
T DD, A= - TuaA v 7iErfANVCHER
E 72 (Zry_ xR )Mn, O B 4 W8 A A RIS CE
L, TOKRFCHEZF ST D 2 ENSHOF
MThH D,

SEXH

1) http://toyota.jp/mirai/

2) KFEAF BAHMERK Vold, 2014 4 4 H, ISBN
978-4-86469-082-9, FKIENLS fih, NTS

3) HEFBZ, WEME, R B EX(LZE, 45 (1977) 52
—54.

4) K. Ishikawa, N. Ogasawara, K. Aoki : J. Alloys Compd.
404-406 (2005) 599 —603.

5) H. Figiel, J. Przewoznik, V. Paul-Boncour, A. Lindbaum, E.
Gratz, M. Latroche, M. Escorne, A. Percheron-Guégan, P.
Mietniowski : J. Alloys Compd. 274 (1998) 29—37.

6) H. Figiel, A. Budziak, P. Zachariasz, J. Zukrowski, G. Fisher, E.
Dormann : J. Alloys Compd. 368 (2004) 260 —268.

7)R. S. Liu, S. M. Filipek, V. Paul-Boncour, S. F. Hu, G. Andre, F.
Bouree, H. D. Yang, R. Wierzbicki : J. Phys. Soc. Jpn. 76 (2007)

_6_





