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Hydrogen Absorption Properties of Nanocrystalline
ZrV,Fe, Getter alloy
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Abstract The hydrogen sorption speed of Zr,,V,Fe, nanocrystalline and amorphous alloys was evaluated at
room temperature. Nanocrystalline alloys of Zr,,V,Fe, were prepared by planetary ball milling. The hydrogen
sorption speed of nanocrystalline alloys was higher than that of the amorphous alloy. The enhanced sorption speed
of nanocrystalline alloys was explained in terms of surface oxygen stability which has been known to retard the
activation of amorphous alloys. The retardation can be reduced by formation of nanocrystals, which results in the
observed increase in sorption properties.
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Fig. 1. A flow sheet for experimental process of this work.
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Fig. 2 XRD patterns of Zr,,V,Fe, alloy according to mill-
ing time.
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Fig. 3. SEM images of Zr;,V,Fe, alloy and milled powders.

Journal of Korean Powder Metallurgy Institute



YAy 7r v FABRGE] FagTEA 437

Alloy

Thr.

3hrs.

Shrs.

Thrs.
Amo.{40hrs.)

H O 9B nom

Sorption Speed (L/s cm?)

01 L i
10° 10* 10° 10° 10"
Sorbed Quentity (L mbar)

Fig. 4. Hydrogen sorption speeds of Zr,V,Fe, alloy
according to milling time.
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Fig. 5. Variation of hydrogen sorption speed according to
structure conditions of Zr,V, Fe, alloy.

9 VARl FAEE K|zhlA FLExr)
W S S Vebied, oy 31 33
o A Rz PSR S Sl =
d, & dAEHA Z7), vRANAE o] F4

Z37} o] FolF 7] wE-o2 AET oA
s R, SAFTES kel v
Aol Fpsmr)l P olok 3Rt Fwe] A
7} o37] el 238 2HAE Ao AyztE
et

I¥ 62 40~ 7¢ & 3le] v|AA 3 5} Hute) o
4o Sf3t BRHAAE el Aolek. e,V Fe,
HgAge) AR she kb o o) foiXn] o1
H 72 a3 el A AA S A MEateln,

1400 T T T T

) L 1 L
N v N o P
8 g 3 8 g

Temperature (K}
.
g

() onussyloxg

1
o
=)

L
o

200 1 il I L i ' 1 .
[ 200 400 600 800 1000 1200 1400 1800

Time (sec)

Fig. 6. Differential thermal analysis(DTA) result of amor-
phous ZrV,Fe, alloy.
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Fig. 7. XRD patterns of milled for 1hour and partially
crystallized alloy from amorphous phase.

Az "EJgt Al XRDAAE Vel Qo). 4
B Ao} A= Amo~> hep-Zr(Supersaturated
solid solutiion}+Amo.(or Nano-cry.)°]™, B%tA =
Amo.—cubic-Zr(V, Fe),*hep-Zr(Supersaturated solid
solutiion)—hcp-Zr+cubic-compound®| 27] H}-$-o]
FAl o=, Zr-v 294E ] FA 2=
1050KH T} =2 &%l 1073KellA] BulZo] =8
37wl ol hcp—Zr—>bcc-Zr—>hcp-Zr+cubic-compound
o e AXG®, s 1Az Wt H%o

A A s w|gle] ST} whon]
30°~45°4}e]oll Hallow patternd} A 34 peak7}

AAA <)
% gl
T8 8 1412 WY A

o] R WA} ARHNSE
29} A @ A

Vol. 12. No. 6. 2005



438 wha)Al - A3kl - A4

i g

Partial Crystallized alloy of milled for 40hrs.(Amo.)

Fig. 8. SEM images of as-milled and crystallized powders of Zr_V,[Fe alloy
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Fig, 9. Hydrogen sorption speeds of milled for-1hour and
partially crystallized alloy from amorphous phase
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