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Preparation and Properties of Porous Ceramic Head

for Copper Sulfate Reference Electrode
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(School of Petroleum Engineering, Changzhou University, Changzhou 213164, China)

Abstract ; Selecting talcum powder as the main raw material, porous ceramic heads for copper sulfate
reference electrode (CSE) were prepared by adjusting the parameters of raw material size, sintering
temperature, binder content, molding pressure and sintering mode. The porosity, pore size, morphol-
ogy, structure, shrinkage and other performance parameters of the porous ceramic heads were tested
and analyzed. Three kinds of porous ceramic heads were selected to make a portable copper sulfate ref-
erence electrode, and the long-term stability and life of the electrode potential were tested. The results
show that the size of raw material, sintering temperature and forming pressure have a significant in-
fluence on the pore size and porosity of porous ceramic head. With the decrease of the size of raw ma-
terial, the increase of sintering temperature and forming pressure, the pore size and porosity decrease.

The electrode potential of the portable reference electrode made of porous ceramic head with pore size
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of 522 nm and porosity of 17.4% has a long-term stability and the estimated life can reach 4.2 years.

Key words: reference electrode; porous ceramic; pore size; porosity
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Fig.2 Effect of particle size and sintering temperature on porosity and shrinkage
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Fig.3 Effect of binder content on porosity and shrinkage
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Fig.6 Effect of sintering method on porosity and shrinkage
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Table 1 Sintering process parameters of prepared porous ceramic heads
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1% 522 17.4 9.5 5 25 1300 30
2% 670 29.5 9.7 5 10 1300 15
3% 49 20.4 2.2 12.5 25 1280 15
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Fig.7 SEM photos of fracture surfaces of different porous ceramic heads
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