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Abstract  Getter property of nano-sized metallic powders was evaluated as a possible candidate for the future

getter material. For the purpose, Ti powders of about 50 nm were prepared by electrical wire explosion. Com-
mercial Ti powders of about 22 micrometer were tested as well for comparison. The room-temperature hydrogen-
sorption speed of nano-sized Ti powders was 1.34 L/sec*cm? which was more than 4 times higher than that of
micron-sized ones. The value is comparable to or even higher than those of commercial products. Its sorption
speed increases with activation temperature up to 500°C above which it deteriorates due to low-temperature sin-

tering effect of nano-sized particles.
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Fig. 1. Basic wiring of electrical wire explosion.
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Fig. 2. Schematic of non-evaporable getter (NEG) sorption speed measurement set up.
Table 1. Basic characteristics of micron-sized and nano-sized Ti powders.
. Average oxygen Nitrogen Apparent Density
Specimen particle size (wt.%) (wt.%) BET (g/em®)
Micron-sized 22 um 0.71 0.028 0.4296 3.435
Nano-sized 100 pm 4.50 0.710 8.1960 3.170
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Fig. 3. X-ray diffraction patterns of nano-sized and micron-sized Ti powders. (a) micron-sized (b) nano-sized.
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Fig. 4. Scanning electron micrograph of micron-sized Ti powders.
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Fig. 6. Geometric particle size distribution of Ti powders prepared by electrical wire explosion.

Table 2. H, sorption speed of nano-sized and micron-sized
Ti measured at room temperature.

Activation H, sorption Speed (L/seccm?)
Temperature (°C)  Nano-sized Ti Micron-sized Ti

200 0.05565 0.11115
250 0.17937 0.24658
300 0.18599 0.31065
350 0.35373 0.18229
400 0.71724 0.16229
450 1.33546 0.18113
500 0.88228 0.18604
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Fig. 7. The effect of activation temperature on the initial
sorption speed of nano-sized and micron-sized Ti pow-
ders.
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