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Fig.3 Effects of carbonization temperature on pore size distribution, mean pore size and N, permeation rate of carbon membrane
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Preparation of Microfiltration Carbon Membrane by Pyrolysis of Phenol-Formaldehyde Resin

WEI Wei', HU Hao-quan?, QIN Guo-tong®, YOU Long-bo?

(1. Department of Environmental Science, College of Arts and Science of Beijing Union University, Beijing 100083, China;
2. Institute of Coal Chemical Engineering, Dalian Univ. Technol., Dalian, Liaoning 116012, China;
3. Department of Environmental Engineering, Beihang University, Beijing 100083, China)

Abstract: The microfiltration carbon membrane was prepared by pyrolysis of novolac phenol-formaldehyde resin. The effects of
carbonization conditions, including carbonization temperature, heating rate, holding time and protective gas flow rate, and activation
conditions on the carbon membrane properties were systematically investigated. The mass loss during carbonization was characterized by
thermogravimetric analysis. The gas bubble pressure method was used to determine the pore size distribution of the carbon membrane.
The results indicate that the gas permeation rate and the mean pore size of carbon membrane decrease with the increase of carbonization
temperature. The gas permeation rate decreases from 1.84x107° mol/(m?s-Pa) to 1.14x10™° mol/(m®s-Pa) and the mean pore size
decreases from 0.61 um to 0.54 um with the carbonization temperature from 650 ‘C to 950 °C. The carbon membrane carbonized at
350 'C shows the lowest strength. Above 350 °C, high carbonization temperature results in high strength carbon membrane. The heating
rate, holding time and protective gas flow rate have little effect on the carbon membrane properties. Activation of carbon membrane with
CO, increases the pore size of membrane. With CO, content increasing from 12.5% to 50%, the gas permeation rate increases from
7.0x107° mol/(m*s-Pa) to 1.68x10™* mol/(m?-s-Pa) and the mean pore size increases from 1.54 pm to 1.96 um.

Key words: microfiltration carbon membrane; carbonization; activation; property



