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Wongsakorn Muthusith 2013: Novel Fabrication of Porous Copper Layers Using
Electrochemical Deposition from Poly Ethylene Glycol (PEG)-Colloidal Suspension and
Combustion. Master of Engineering (Materials Engineering), Major Field: Materials
Engineering, Department of Materials Engineering. Thesis Advisor:

Mr. Aphichart Rodchanarowan, Ph.D. 107 pages.

The electrochemical deposition was conveniently processed and a low cost. This research
focused on a novel fabrication of porous copper layers using a two-step process: the
electrochemical codeposition technique and combustion. In the first step, the electrodeposition of
copper was simultaneously embedded with polyethylene glycol (PEG) using copper sulfate base
solution (35 g/l) containing PEG under the ultrasonication. In the second step, the obtained
deposit was subject to the heat at 500 °C for 30 minutes to remove the embedded PEG in the
copper deposits. The average particle size of PEG using in experiments is 100 um in diameter.
The parameters used in this study include the quantity of PEG (0.05, 0.1 and 0.2 g/ml), level of
current density (1, 1.5 and 3 mA/cmz), plating duration time (15, 30 and 60 min) and
concentration of gelatin (250 g/l) The embedded PEG copper deposits and copper porous layers
were characterized by x-ray diffractometer (XRD), Optical microscope (OM), x-ray fluorescence
(XRF) and scanning electron microscope (SEM). The experimental results showed the effect of
PEG quantity resulted in the formation of porous copper layers; yet the effects of current density

plating duration time and concentration of gelatin are not significantly pronounced.

Student’s signature Thesis Advisor’s signature
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(a) (b)

Object to be plated Particles in solution

(d)

Magnetic bar Surface to be plated

Surface to be plated Particles
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extrusion of

* electrochemical
deposition
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* reaction sintering
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Fou
Sample Current Amount of
Time % Cu (Mass) Other
NO. density PEG
1 30 min 1 mA/cm’ 0.05 94.94 <5.06
2 30 min 1 mA/cm’ 0.1 92.49 <751
3 30 min 1 mA/cm’ 0.2 90.3 <9.70
4 30 min 1.5 mA/em’ 0.05 92.97 <7.03
5 30 min 1.5 mA/em’ 0.1 94.05 <5.95
6 30 min 1.5 mA/em’ 0.2 91.94 <8.06
7 30 min 3 mA/cm’ 0.05 94.2 <5.80
8 30 min 3 mA/em’ 0.1 93.96 <6.04
9 30 min 3 mA/em’ 0.2 84.96 <15.04
Time
10 15 min 1.5 mA/em’ 0.2 90.19 <9.81
11 60 min 1.5 mA/cm’ 0.2 90.01 <9.99
Additive

12 15 min 1.5 mA/em’ 0.2 79.88 <20.12
13 30 min 1.5 mA/em’ 0.2 78.3 <21.70
14 60 min 1.5 mA/cm’ 0.2 79.85 <20.15
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Q

Area fraction of embedded

Current density Amount of PEG
(%)

1 mA/cm’ 0.05 g/ml 32.253
0.1 g/ml 30.036

0.2 g/ml 34.331

1.5 mA/em’ 0.05 g/ml 47.42
0.1 g/ml 41.833

0.2 g/ml 47.806

3 mA/cm2 0.05 g/ml 30.456
0.1 g/ml 27.045

0.2 g/ml 34.332

v E4 H
M3HUINT 92 $0802UDINTUNFUA VOIT UIUNAIHIUNTZUIUNINNANLS oUT

sguare T uadinuudesamluanz uanaieiu

Current density Amount of PEG Area fraction of porosity (%)
1 mA/cm’ 0.05 g/ml 44.166
0.1 g/ml 45.13
0.2 g/ml 52.191
1.5 mA/cm’ 0.05 g/ml 57.285
0.1 g/ml 59.2
0.2 g/ml 73.365
3 mA/cm2 0.05 g/ml 50.405
0.1 g/ml 56.302

0.2 g/ml 61.564
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Q

Area fraction of

Time Current density Amount of PEG
embedded (%)
15 1.5 mA/em’ 0.2 g/ml 36.33
30 1.5 mA/cm’ 0.2 g/ml 47.803
60 1.5 mA/em’ 0.2 g/ml 21.503
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Area fraction of

Time Current density Amount of PEG
porosity (%)
15 1.5 mA/em’ 0.2 g/ml 36.192
30 1.5 mA/em’ 0.2 g/ml 73.365
60 1.5 mA/cm’ 0.2 g/ml 34.484
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Area fraction of

Time Current density Amount of PEG
embedded (%)
15 1.5 mA/em’ 0.2 g/ml -
30 1.5 mA/em’ 0.2 g/ml -

60 1.5 mA/em’ 0.2 g/ml -
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Area fraction of

Time Current density Amount of PEG
porosity (%)
15 1.5 mA/em’ 0.2 g/ml -
30 1.5 mA/cm’ 0.2 g/ml -
60 1.5 mA/cm’ 0.2 g/ml -
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