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Abstract  Al-Ni alloy nano powders have been produced by the electrical explosion of Ni-plated Al wire. The
porous nano particles were prepared by leaching for Al-Nj alloy nano powders in 20wt% NaOH aqueous solution.
The structural properties of leached porous nano powder were investigated by nitrogen physisorption, X-ray dif-
fraction (XRD) and transmission Microscope (TEM). The surface areas of the leached powders were increased
with amounts of Al in alloys. The pore size distributions of these powders were exhibited maxima at range of pore
diameters 3.0 to 3.5 nm from the desorption isotherm. The maximum values of those were decreased with

amounts of Al in alloys.
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Table 1. Diameter of Ni-plated Al wire and corresponding
alloy composition

Thickness of Estimated alloy Estimated alloy
coated Al-Ni wire composition (wt%) composition (at%)

(a) 0.314 mm Al-29.3%Ni Al-16.0%Ni
(b) 0.335 mm Al-48.1%Ni Al-29.9%Ni
Al-69.3%Ni Al-50.0%Ni

(c) 0.384 mm
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Fig. 1. Schematic of Ni plating device.
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Fig. 2. X-ray diffraction patterns of Al-Ni alloy nano pow-
ders prepared by electrical wire explosion of Ni coated Al
wires.
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Fig. 3. X-ray diffraction patterns of porous nane powders
leached by alkali aqueous solution.
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Fig. 4. Specific surface areas of porous nano pewders with
leaching time.
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Fig. 5. The increasing ratios of specific surface areas with
leaching time.
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Fig. 7. Nitrogen isotherms at 77K for leached nano pow-
ders.
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Fig. 6. TEM micrographs of Al-29.3wt%Ni alloy nano powder (a) and leached powders for 9 hours.
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Fig. 8. Pore-size distributions of leached nano powders cal-
culated by thr BJH equation in desorption branch.

Table 2. Specific surface areas, pore volumes and pore
diameters of porous nano particles prepared by leaching
for 9 hours

Composition SgET Veore oore

(wt%) (m’g™) (em’g™) (nm)
Al-29.3%Ni 21.7 0.132 14.9
Al-48.1%Ni 10.7 0.095 18.9
Al-69.3%Ni 10.0 0.111 26.7
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