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Abstract

This project presents a detailed study on an integrated process for the recovery of fine
coal from coal tailings. The integrated process features three distinct mechanisms
hydrophobic extraction, coagulation and flocculation. In this process, fine coals in the
tailings stream are extracted into a mineral oil by hydrophobic extraction, while a
coagulant is used to aid effluent clarification by coagulation. With a single stage process,
a coal-in-oil mixture (COM) is produced as a potential fuel, while clarifying the water for
recycling. The hydrophobicity of coal is found to be a key parameter in coal extraction.
The addition of mineral oil prior to coagulant addition, especially in the presence of fine
clays, is beneficial for recovering weakly hydrophobic fine coals. In a further study it was
found that re-grinding of original tailings is necessary to expose fresh hydrophobic
surfaces and increase the degree of liberation. This helped in increasing the selectivity of
the extraction, which is illustrated, by the increase in combustible recovery and in the
decrease in the ash recovery in the mineral oil. Applying this single stage unit operation
to a tailings containing 41% ash, a combustible recovery greater than 80% in the form of
coal-in-oil mixture at product ash content less than 18 wt% was achieved.



