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Abstract

To obtain the isotherms of Zr(MnixCrx)z2 - H system, the activation process
was studied. The Zr(MnosCros)2 sample prepared was heated at 873 K for 2 hrs in
vacuum as the activation process for isotherm measurements. The isotherm at
ambient temperature had a single plateau. However, the width of the plateau region
decreased in the course of repetitive isotherm measurements, and the plateau
disappeared by the 5th measurement. The disappearance of the plateau region
would be explained by the surface poisoning due to the chromium oxide yielded by

the activation process.
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FTERNE—7 ERIS Fig. 1. X-ray diffraction pattern of Zr(MnosCros)z

7. Table 11248 5 F17- ¥4 prepared by argon arc-melting. The pattern was
taken using Cu-Ka line.
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Table 1. Crystal structure of Zr(MnosCros)2

Crystal structure Lattice constant/m reference
Zr(Mno5Cro.5)2 hexagonal a=5.032x1010 This work
=8.260x10°10
ZrMns hexagonal a=5.041x1010 8
=8.249x10°10
ZrMns hexagonal a=5.026x1010 9
=8.258x10°10
ZrCrMn hexagonal a=5.07x1010 7
=8.323x10°10
ZrCr2 hexagonal a=5.102x10-10 10
=8.294x10°10
ZxrCre hexagonal a=5.096x1010 11

=8.26x10°10
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Fig. 3. Change in X-ray diffraction patterns of
Zr(Mno 5Cro.5)2.

Cu-ka line. The pattern of the as-prepared sample in

These patterns were taken using

Fig. 3(a) was assigned as shown in Fig. 1 The sample
heated for 20 hrs at 873 K in vacuum gave Fig. 3(b).
3(c) the

dehydrogenation by vacuum heating after isotherm

Fig. was obtained from sample

measurements (see Fig. 2).
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Table 2. Surface composition of Zr(MnosCro.s)2 before and after heat treatment

Oxygen Manganese Chromium Zirconium
Before heat treatment 0.13 1.08 1.13 1.00
After heat treatment 0.86 0.98 1.14 1.00




Zr(MnosCros) . DiEHAL & IKE I B

MR ED. ZOBR LY BROTEOBEMIC OV THRET LZ. Zr-OOFK([12] L v,
Zri3473 KIRE T8 at. NIREDMRE AR A FF O Z L NMOLNTND. 2072, JNEk
LKV REOMBBELZERSELZLNTE S, MnbRIERIZ2  at %REOFRFREER
ZFEO[18]. Z D72, ZrMnald873 KC2RER DB ZEMET L 0 IEMAL AT H 2 &M T
EHLEZOLND. LML, CridMRERLrERET, Cr0sx /T 514 £72, Cr:0;
XE DO TEERBEIY ThH D 2600 KEZEDOMEATH 43 L 72w, Z D7), Cr:03
MRENIIMEE & HITAERKRL, KFERNZHEL TWDHEBZ 6D, O =JTTREE
T HZr(Mni<Cox)2 &4 TlE, 873 KT2RFHIDMNEA 0 i L CHESITIEMIL TX,
BHMEOH 2 HEREZHE TE26]. Co-ODFKI[15]1L Y, Col0.01 at%fRE DOEESE
EOTNCEBTDZEDRENTND. L, TOEMBETOT NI THSH. —7,
AT DAL Cr205I e MRV RS 2 6 5, 298.15K T D Gibbs H H— R /LF —28
L% Co0% 7= V) T-214.22 kJ/mol TH Y [16], Crz203i%-1058.1kd/mol T 5[16]. CoO
I XCr20sFHIZ LR L ERB(E TH D, DF D, BV IEUEHED TE =54 T,
T DRIV T N OMRLERT HR Th D), BEREER LRV TR O
DEEEDENZ E BT,

bz & X0, Zr(MnosCros)e B4 %0 R LIS 212200, KBRS RS
N IR DB, 7 a AR EHPIINENC X0 BWICHEKRT HEEZXHZ LI X Vi
TELZENHALMERST. DF Y, Zr(MnosCros)e A4 %20 R LIEHE(LSE 57

DIZIE, BZEFTOMBIC X HiEHITED] TR,

4. K&
Zr(Mno 5Cros)e &4 % BEZEMEUZ L 0 IEMAL L7-1% O KEWRINZEE) & iEME(L O v i

LIC K D KEBRARAE LT, £ ORER, RO OIEIE(LtR ORFRINFRRORE T,

29



30

J5UIERE < AREPECE « PR« RRLEOR

A2 77 b —mEg B Sz, Lo, iEEEE&RVIRLEIET DIz 77 b—
RIS 72 0, IEME (L & FRAOREZ 5 Bl KT & 7T M —fEBI B S e <
ot LonL, XBREH S — A TIEMHEL A 4 0 IR L% O BH)0A 4Tl
BVRRONRNoT2. 20T, KBEWRINEDRA TG @K E TKEOMRENLE S
NTWpZ eickseBEx bz, REOTIESMNEToT2L ZA, HHELEHRYIRT
ZEICkY, BEEREOBRBENEMLTND Z LBy o7. Zr(MnosCros): OHERK
TETHHLHINA=T L, o AR a LA bBEOHR LY, Vva=yh, v
T TEHBBELERT D0, 7o MIBEH 2 AR LR ZBER L RN LR 0o T,
FoT, {EMHELZ#R YIRS Z LIV AKRBRINA R SN2 RD01%, R v LFE
bR L, KB DOMRBEZIRE T 27O KBRINN RGN 25 2 ENH LN E 7R

S77.

2% W

[1] N. Nishimiya, Mat. Res. Bull., 21(1986)1025-1037.

[2] W. Luo, J. D. Clewley, T. D. Flanagan, W. A. Oates, dJ. Alloys Compd.,
185(1992)321-338.

[3] T. Kodama, H. Kaminaka, J. Alloys Compd., 234(1996)93-100.

[4] E. Y. Anikina, V. N. Verbetsky, J. Alloys Compd., 446-447(2007)443-446.

[5] B. A. Kolachev, A. A. Ilyin, Int. J. Hydrogen Energy, 21(1996)97-980.

[6] M. Hara, K. Yudou, E. Kinoshita, K. Okazaki, K. Ichinose, K. Watanabe, M.
Matsuyama, Int. J. Hydrogen Energy, 36(2011)12333-12337.

[7] V. K. Sinha, G. Y. Yu, W. E. Wallace, J. Less-Common Met., 106(1985)67-77.

[8] Z. Blazina, R. Trojko, J. Less-Common Met., 133(1987)277-286.



Zr(MnosCros) . DiEHAL & IKE I B

[9] L. Y. Zhang, A. T. Pedziwiatr, F. Pourarian, W. E. Wallace, J. Magn. Magn. Mater.,
68(1987)309-313.

[10] A. Drasner, Z. Blasina, J. Less-Common Met., 175(1991)103-108.

[11] F. Pourarian, W. E. Wallace, J. Solid State Chem., 55(1984)181-192.

[12] H. Okamoto, J. Phase Equilibira Diffusion, 28(2007)498.

[13] G. Trémel, K. Koch, F. Schaberg, Erzmetall, 29(1976)234-237.

[14] J. R. Taylor, A. T. Dinsdale, Z. Metallkd., 81(1990)354-366.

[15] J. P. Hajra, Z. Metallkd., 76(1985)709-713.

[16] BARILFSMR, THET 5 LFEE AR, 2004, HLE

31



