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Removal of phenol from ariver by adsorption onto activated carbon fiber (ACF)
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Abstract: Unexpected environmental pollution accidents pose significant impacts to human life, economic development and the ecological environment. The study
of emergency control of accidental pollutant discharge into rivers is extremely necessary. In the experiments, phenol was selected as a representative pollutant and
activated carbon fiber (ACF) was selected as the adsorbent because it has a strong adsorption capacity and a similar density to water. In the constructed river model,
the effects of ACFdosage, phenol concentration, ACF surface area, method of ACF addition, water flow rate and water quality on the adsorption were investigated. The
experimental results showed that ACFadsorbed phenol quickly and effectively. The ACFdosage was the most important factor that affected the adsorption ratio. When
the ACF dosage ratio was 1:2:4, the constants of adsorption rate was approximately 1:2:4. The effect of phenol concentrations on the adsorption rate was notable.
Faster adsorption rates were achieved at low phenol concentrations. The phenol concentration reached the Category V limit for volatile phenol in surface water (0.1
mg-L'l) after 86 minutes of adsorption from an initial phenol concentration of 7 mg-L'l. After 11 minutes of adsorption, certain amount of ACFwas added and the
adsorption rate improved significantly. River flow rate and water quality have little effect on the adsorption rate. The adsorption results obtained in actual river water
were comparable with those in simulated river water.
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