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A Study on the Fabrication of Porous Structure Using

Composite Electrodeposition

Student : Jr-Shiuan Liu Advisor : Dr. Ren-Haw Chen

Institute of Mechanical Engineering
National Chiao Tung University

Abstract

With the progress of bio-technology, bio-chips for various
applications have been developed. The microfilter chip is developed to
filter the needed substances by various shape of filter channel. In this
thesis, the concentration of.graphite powder in the liquid nickel sulfamate
and current density are chosen as parameters for composite
electrodeposition of nickel-and graphite- powder. In addition, after
electrodepositing, the graphite powder is oxidized into carbon dioxide
through heating process for obtaining porous structure. Filter devices of
various specifications can be made by controlling the hole dimension of
the porous structure.

Experimental results revealed that the increasing current density
Impacted the structure of composite layer. The concentration of graphite
powder in the composite layer increased with that in the electroforming
solution, resulting in an incompact composite layer. However, the
graphite powder was easily covered by nickel which hindered the
graphite powder from oxidizing during the subsequent heating process,
causing failure in the fabrication of porous structure. Further studies

focus on this problem are necessary.
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( Scanning Electron Microscopy * SEM) ¢ B.%E & % MACEH - ~
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£ (NH,) mg/L 20 % 100
gt (so,”) g/L 0.3 =3 1.0
3+ (cl) mg/L 1 i &% 10
4 mg/L 0.7 =% 10
£ mg/L <0.1 B 2
& mg/L 1.6 =% 20
4F mg/L 1 B 2
) mg/L 1 2% 5
o mg/L 0.5 =3 1
2 mg/L 0.5 =8 2
FHR&R F Fo%mG AR
%32 A ETEN KB
= i kR
& AR AALIS R 3L
R L 45 g/L
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mv = 5.643
dv =0.0817 mn = 1.916 Particle Transparency Reflec
10% = 2.105 ma = 3.910 Scherical Particles n/a
50% = 4.818 ca=1.535 Particle Refractive Index n/a
90% = 10.13 sd = 3.011 Fluid Refractive Index n/a
FIE (%) #28i (%)
15 100
12 80
9 60
6 40
3 20
0 0
0.1 100 g 1000
€ (L m)
ch. #& KM % | ch. & SR B ch. o B R OHIR | ch. BE KA HIR
1 704.0 100.00 0.00f 14 74.00 100.00- 0:00{=—27 7.778 79.94 9.64| 40 0.618 0.00 0.00
2 592.0 100.00 0.00{ 15 62.23 100.00:*0.00128.5.541 70.30 11.29| 41 0.688 0.00 0.00
3 497.8 100.00 0.00| 16 52.33 100.00..0.00| 295500 59.01 11.79| 42 0.578 0.00 0.00
4 418.6 100.00 0.00f, 17 44.00 100.00'-0.00{1“30 4.625 47.22 11.20| 43 0.486 0.00 0.00
5 352.0 100.00 0.00| 18 37.00 100.00 0.00| 31 3.889 36.02 9.77| 44 0.409 0.00 0.00
6 296.0 100.00 0.00{ 19 31.11 100.00 0.00f 32 3.270 26.25 7.90| 45 0.344 0.00 0.00
7 248.9 100.00 0.00{ 20 26.16 100.00 0.43| 33 2.750 18.35 6.00| 46 0.289 0.00 0.00
8 209.3 100.00 0.00| 21 22.00 99.57 0.69| 34 2.313 12.35 4.34| 47 0.243 0.00 0.00
9 175.0 100.00 0.00| 22 18.50 98.88 1.18/ 35 1.945 8.01 3.10, 48 0.204 0.00 0.00
10 148.0 100.00 0.00{ 23 1556 97.70 1.88| 36 1.635 491 2.14| 49 0.172 0.00 0.00
11 124.5 100.00 0.00| 24 13.08 95.72 3.28| 37 1.375 2.77 1.42| 50 0.145 0.00 0.00
12 104.7 100.00 0.00{ 25 11.00 92.44 5.11| 38 1.155 1.35 0.86
13 88.00 100.00 0.00{ 26 9.250 87.33 7.39| 390972 0.49 0.49
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