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Fabrication of porous nickel membrane for high precision gas filter
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Abstract Porous nickel membrane for high precision gas filter was prepared by in-situ reduced/sintered process of NiO
with an addition of polymer (PMMA; polymethyl methacrylate). It showed that the porosity of Ni membrane was
approximately 52 %. It is similar to metal membrane which prepared using metal fiber as raw materials. The average pore
diameter and porosity of Ni membrane increased as content of added polymer and decreased as elevating reduced/sintered
temperature from 800°C to 1000°C. Increase of porosity at 800°C was associated with surface diffusion mechanism that
leads to initial sintering, while decrease of porosity at 1000°C was associated with lattice diffusion and grain boundary
diffusion.
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Fig. 1. FE-SEM images of a) NiO powder and b) PMMA
powder.
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Fig. 2. The thermal decomposition behavior of NiO/PMMA
powder analyzed by the thermo gravimeter in N, atmosphere.
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Fig. 3. XRD profiles of the samples; (a) NIO/PMMA mixture,
(b) after in-situ reduced/sintered at 800°C and (c) at 1000°C.
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(c) 30 vol.% PMMA (d) 70 vol.% PMMA

Fig. 4. FE-SEM images of Ni membranes prepared at 1000°C; (a), (b) surface and (c), (d) cross section.

(c) 30 vol.% PMMA (d) 70 vol.% PMMA

Fig. 5. FE-SEM images of Ni membranes prepared at 800°C; (a), (b) surface and (c), (d) cross section.
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Fig. 6. Pore diameter distributions of prepared at different temperature; (a), (b) 800°C and (c), (d) 1000°C.

Table 1
The shrinkage rate and average pore diameter of Ni membrane
after reduced/sintered at different temperature

Tem .~ Shrinkage rate  Average pore diameter
(oc)p PMMA :NiO 5 & () gep
800 30:70 478 1.92
50:50 57.6 234
60 : 40 62.3 2.56
70 :30 66.7 4.14
1000 30:70 62.6 1.69
50:50 70.3 2.12
60 : 40 72.5 2.30
70:30 78.4 2.55
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Fig. 7. Dependence of porosity for amount of PMMA and
reduced/sintered temperature; Pa (apparent porosity) and Pm
(measured porosity by mercury porosimetry).

/e HAEY 0l 30 vol%
PMMA7} H7HEE 739 41 %] 71¥=5 7™ 70
vol%2] 745 52 %2 713 =E YERNITE 1000°CellA]
3 /AadE HHEFY S 30 vol%e] PMMAZF FH7FE
S S 20%2] 71FEE 7Y 70 vol%2] A 33 %
o] 71¥=E YERAUTE ©]ef 7] solid pore forming
agent?] PMMAZ2] o] Z713tel| we} 7137}t F71st
ek 27 &9 Nio/

A3}, 800°CellM

.

= AL Fig. 82 AWyd 4



Fabrication of porous nickel membrane for high precision gas filter 215
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(b) Particle rearrangement
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Fig. 8. Effect of added PMMA contents on particle rearrangement, porosity and densification.
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