
Passive treatment of acid mine drainage using South African coal fly ash, 

column leaching study 

Authors:, Etienne Beya Nkongolo1, Vinny Ndjate Katambwe1, Methode Rosicky 

Kalombe1, John Kevern3, Tunde Victor Ojumu1, Leslie Felicia Petrik2.  

Affiliation: 1. Cape Peninsula University of Technology; 2. University of the Western 

Cape; 3.University of Missouri-Kansas City; 4. ESKOM Research and Innovation 

Centre  

 

Abstract  

Coal fly ash and acid mine drainage are two waste materials from combustion of pulverized 

coal for energy purposes and mining activity respectively. These waste products have a 

serious impact on the environment. Acid mine drainage contains high toxic metal content in 

addition to already dominant Sulphate concentrations.  

Several studies have investigated the treatment of AMD using coal fly ash and successfully 

removed significant amounts of Sulphate, as well as minor and trace elements. Hence AMD 

can be treated using coal fly ash in an active or passive system without addition of any other 

chemicals. The objectives of this study were to evaluate the neutralization capacity of Kendal 

fly ash in the presence of Eyethu AMD during this passive treatment.  

 

This method of treatment was conducted using column leaching. Kendal coal fly ash was used 

in this study and the AMD was from Eyethu coal mining in Mpumalanga province. The 

treatment started with a mixture of AMD and fly ash at a ratio of 3:1 in 600 mL beaker mixed 

for a certain period of time. After mixing, the slurry was packed in columns and left for a 

duration of 24 hours for a good settling time before the hydraulic treatment. A total of 2 

columns were packed. The process was repeated to fill each column (9 beakers were enough 

to fill one column). Thereafter the Eyethu AMD was continuously flowed through the 2 columns 

using hydraulic flow. Samples of effluent were collected at set time intervals during the 

hydraulic treatment. These samples were used to determine the flow rate and sent for analysis 

by ICP-OES and IC to determine the composition of the effluent water recovered.  

 

 

The flow rate reading showed that the Kendal column had a high flow rate this is due to the 

physical nature of this fly ash, Kendal fly ash is coarse. This flow rate was decreasing with 

time; the first flow rate reading was 5.75 mL/minutes and the last reading 5.14 mL/minutes. 

The pH increased to12.28 during the first minutes of AMD fly ash contact and tended to 



decrease as fly ash was losing neutralization capacity over time. A high percentage removal of 

sulphate was observed after 4320 minutes of treatment, and various major elements including 

Fe, Al, Mn and Mg as well as trace elements were removed at nearly 90% to below the DWAF 

limit for irrigation purpose.   

 


