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Abstract

A study was presented on the pulverizing behaviors of nonstoichiometric iron-
titanium alloy, in which hydrogen was repeatedly absorbed and desorbed. The charac-
terization was made as a function of absorption-desorption cycle by measuring various
physical and chemical properties: the hydrogen absorption rate and isotherm, the BET
area, the particle size distribution, the X-ray diffraction and the Mossbauer spectrum.
From the results of these measurements, it was concluded that major changes occurred
in micro-structures of alloy within fifty cycles of the initial absorption and desorption
of hydrogen. Scanning electron-microscopic observation revealed, however, a delayed
fragmentation due to the bond remaining on the tips of cleavages in alloy particles.
Zinc coating was not quite inhibitive for the destruction of microstructure, but it effec-
tively prevented the fragmentation. The effect was explained by assuming a capsula-
tion of pulverized alloy with an envelope of zinc film.
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Fig. 1 Experimental apparatus: A,
D and E, gas cylinder ; B,
reactor vessel; C, sintered
stainless steel filter; F and
H, pressure transducer; G,
hydrogen gas bomb ; I,
pressure gauge; J, 4-way
valve.
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Fig. 2 Scanning electron microphotograph of Fig. 3 Back-scattered electron image of
cleaved surface of Fe Ti,, specimen. polished surface.
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Fig. 4 Photographic presentation of pulverizing specimen by repeated absorption-desorption of
hydrogen : al, uncoated before hydrogen absorption; a2, uncoated after 50 cycles; a3
uncoated after 1,000 cycles; bl, Zn-coated before hydrogen absorption; b2, Zn-coated
after 50 cycles; b3, Zn—coated after 1,000 cycles.
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Fig. 5 Hydrogen absorption and
desorption isotherms as a
function of adsorption-desor-
ption cycle.
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Fig. 6 Hydrogen storage capacity and initial absorption rate as
a function of absorption~desorption cycle. O absorption,
@ desorption in uncoated specimen, ® absorption in Zn-
coated specimen.
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Fig. 7 Hydrogen absorption curves: tempera-

ture 323K, hydrogen pressure 1MPa.
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Table 1 Results of sieve analysis E
(unit;weight fraction) 3,
No.ofcycle w
Meash 1 10 100 1000 1:'5)
o 60r
<60 0 1} 0 0 : 50
60 100 0.08 0.02 0 0 g‘ 40F
100 ~ 200 | 0.20 | 0.12 | 0.01 0 g 30r -
200 ~ 300 | 0.25 | 0.20 | 0.07 | 0.02 <2
300 ~ 400 | 0.26 | 0.32 | 029 | 0.17 L
400 ~ 500 | 0.14 | 0.30 | 0.36 | 0.50 0 80 ’OOC 20? 400 600 800 1000
500< 0.08 | 0.04 | 0.28 | 0.3 ee
Fig. 8 Average radius of pulverized
total 1.00 1.00 1.00 1.00 specimen as a function of absor-
ption-desorption cycle.
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Fig. 9 BET surface area: O uncontaminated, @ contaminated
with air; ® Zn-coated.
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Fig. 10 Scherrer grain size as a function of absorp-
tion-desorption cycle.
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Fig. 11 Mossbauer spectroscopic parame-
ters. O uncoated, ® Zn-coated.
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