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Abstract

Hydrogen induced disproportionation and reproportionation of the metallic
compounds, Zr:Fe, Zr:Co, Zr.Ni and Zr:Cu, were studied at 25 to 900°C by
X-ray diffraction. ZrzFe, Zr:Co and Zr:Cu formed Zr-deficient compounds and
ZrHx through disproportionation reactions at room temperatures as follows

Zr:Fe : 9Zr:Fe + 18.5H; — 5ZrsFeH; + 2ZrFe:+7ZrH,
ZriCo: ZriCo + 2.5H; — ZrColls + ZrH.
Zr:Cu : Zr:Cu + H; — ZrCu + ZrH;
Zr,Cu + 2.5H; — Cul + 2ZrH:
Zr:Ni formed only its hydride through
ZrNi @ ZrNi + 2.5H; — ZroNiHs
and did not disproportionate under the experimental conditions.

The disproportionated Zr:Cu reproportionated in hydrogen atmosphere at
550 °C . The disproportionated Zr:Fe and Zr:Co did not reproportionate in
hydrogen atmosphere: but only reproportionated in vacuum above 800°C.
Differences in disproportionation and reproportionation are considered due

to relative stability of hydride and Zr-deficient intermetallic phases of

the respective Zr-M systems.
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Fig.2 XRD patterns of Zr;M's
after the hydrogen absorption

Table 1 Product phases after hydrogen absorption and the absorption content [H}/[Zr,M]

Product phases Absorption content [H}/[Zr,M]
Zr.Fe Zr,FeH, | ZrFe, . ZrH, 472
Zr,Co ZrCoH; . ZrH; 4.1
Zr:Ni Zr:NiH; 4
2r,Cu ZrCu |, ZrH,, CuH 4.5

3-2 BRAKFELIZELSFHIEDOER

AKBEHIPIZBIT IBAFICBRTORE L EHORREEL A Fig 3IZRT.
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oo LBL, #530CKBVWTREROEANTREII—E L RIEERE LN
Tro TOEMBEUIBEIX, ZrFeTIX530°C, Zr:CoTIL550°C, ZrNiTit540°C T

Hot,
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Table 2 Product phases after hydrogen desorption
in the hydrogen atmosphere

Product phases
ZrFe ZrsFe, ZrFe;. ZrH,
Zr,Co Zr;,Co. ZrCo, ZrH,
Zr:Ni Zr,Ni
Zr,.Cu Zr,Cu
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Fig.3 Hydrogen desorption curves for Zr,M's
in hydrogen atmosphere with a linear temperature
rise up to 800°C
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Fig.4 XRD patterns of disproportionated Zr,M's
after hydrogen desorption at 800°C
in the hydrogen atmosphere

7o, EZERICRIT BRI ORI OXRER ¥ — L EFig 5IRT. 2 OXERE
FAE— D — B, BERCBITARARLETH & Tlrfe, Zrlold
FHITKBICRTORRBIZE Y REEBEET B Z B aho T,

Fig. 3THOLNIENOTENBELDBEICBNT, EOLHRBEMLBELTH
Lk, EHEAPELBEEICR LN InFell DWW THH-N -, EBRIZIZFig LIZR

99



B osw - JEOIEE - RIEMERK - 9 ER

TEEY AV, FTEOEMLAEDK, X
FICRE L EROFNRZ L - TREHIAFER
BAL., BES®7=, BAFEMHLE LT600C
ETMBALKREKIHE T, 6000CTESN
B—BIZRsT%, BBEE TRLIZAHL,
HZEHR 2T, £LT, BARLEZOS
SHEERERDIDIXBREF S — 2 RE
L. HORIEEITo7, BARLBREIZE
FDRE L EHOREBELE{L & Fig. 6127/ T,
600°C & Fig. 31278 L 72800°C D Bk ALz &
DEDNBEE BT DL, H£ITHE0CTE
HBOBELTWBZ ENGND, #oT.
FEROCHEE TN D EEZ NS, T — e
Fig. 6%, 600°CAHHEIBE AR L7, & S S
BB BEKTOKE ZRIR LSRR D ENIT Fig.5 XRD patterns of disproportionated Zr;M's
BT DM, BIKSFRALRIO L~ULE T FAs  after vacuum heating at §00°C

| / arb.uits

Intensity,

. ~ 1 " Desomed in 800°C after]
[ rFe; the hydrogen nbsorptior_r_
A Zrhix to Zr;Fo
w
-~
c
z : 4 :
300 & T r Desorped in 800°C after]
@ [ X ZrsFe the hydrogen absormptiori]
100 > t O ZrFe; 1 to ZryFe 7
- x

1 Il
¥ v ¥

+ 4 } +
:o ZrsFeH; After the hydrogen ]

Pressure / Torr

Temperature
Intensity

0 20 40 60 80

0 20 40 680 80 100

. . 20/ deg
Time / min . . )
Fig.7 XRD pattemns of disproportionated Zr,Fe
Fig.6 Hydrogen desorption curves for Zr,;M's after hydrogen desorption at 600°C in hydrogen
in hydrogen atmosphere with a linear temperature atmosphere
rise up to 600°C and 800°C It is compared with other samples

LRNWZ EZRUTV D, ZORRIT, HEABARKIZE Y KEEKHT 585

(CRNT, AELZEZ LTWAEEZRLTVD, RB600CIEEIT DBAR{EZD

XBREHTRE — U % Fig TITRT, XREIFT/$F — L i3atE 0 & & 13 ZrFe, & IrHTh

DILETFLTRY, ENBED LB, ZEBEAHLEZEZ LTV Laib

Mmole, ZDT & BIrFel IBEARIZE Y AR R KH L% BORES T O
100



Zr,M B EBBLE DX EFER YL

KBERNT D & TlrFey L ZrHdI R LTZ L EZ BN 5, 600CIZI T A BiAE
LA TOELEDE #Table 3IZFE & DT,

Table 3 Product phases before and after hydrogen desorption in 600°C

Product phases

Befote desorption ZriFeH,. ZrFe,, ZrHx

After desorption ZrFe,, ZrHx
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Zr¥e : 9ZrFe + 18.5H,— 5Zr;FeH, + 2ZrFe, +ZrH, )]
Zr,Co : Zr,Co + 2.5H; — ZrCoH; + ZrH, 2)
Zr:Ni : ZrNi + 2.5H; — Zr;NiH; 3)
Zr,Cu : Zr,Cu + H, — ZrCu + ZrH; 4)

Zr;,Cu + 2.5H;, — CuH + 2ZrH, (5)

EEXBND, RICHEDENELH BRD T H]/[ZrM] OE & XREIF/<Z — iR
ONOEEHNLEEHINRISRIZ L BLERRLI 1/ [ZeM 1OE L 8T
% &Table 4ITREND X DITR D,

Table 4 Absorption content [H}/[Zr,;M] compared with the stoichiometric ratio [H'}/[Zr,M']

ZrFe Zr,Co ZrNi Zr,Cu
Absorption content 42 41 4 45
[HV{Zr:M]}
Stoichiometric ratio 41 5 5 20" or 5.0%
[H'Y/[ZrM]

*1 : Calculate from reaction equation (4)

*2 : Calculate from reaction equation (5)

KBEREEDHRB-(H]/ [ZeM b & i?ﬁtt%:ht&a‘é &L IrColR T ZrNi TILETHE
PEL ., InFeTIIEV, B TIRILOARPERELTHIN, Z0KELSIT
FEHALEH T, EBRICIIZIHXS2) DM TH D, O EET A L. RKiEs
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2ZrsFe+ 5H, — ZrFe, + 5ZrH; (6)
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