


 
Figure 1. Dumping fly as in ponds 
 

 
Figure 2. Environment and Nano Sciences Students at UWC 
 
 In order to obtain the fly ash and acid mine drainage needed for the research, I flew to 

Johannesburg with one of the graduate students, rented a truck, and drove the necessary materials 
back to Cape Town. I enjoy a good road trip and driving across South Africa was a fantastic 
experience (Figure 3). The student that accompanied me on the trip was Rosicky Kalombe (Figure 
4). He is quite possibly the only student anywhere with specific experience of designing, 
construction, and overseeing a full-scale water treatment facility for a coal-fired power plant. I 



have a current project doing just that for Kansas City Power and Light. His unique experience was 
so special that he started on his PhD at UMKC in January 2019.   

 

 
Figure 3. Taking the N1 from Johannesburg to Cape Town 
 

 



 
Figure 5. Acid mine drainage neutralization testing  
 

The aim of this study was to investigate the neutralization capacity of columns of Kendal and 
Lethabo fly ash for the treatment of Eyethu AMD.  The experiment was successful as it was proven 
that Eyethu AMD can be treated by passively flow through coal fly ash. The pH was raised from 
2 to over 12 by the dissolution of oxide component in the ash and hydrolysis of the major and trace 
elements in AMD once in touch with coal fly ash. There was a substantial removal of metals 
including Fe, Al, Mn and Mg and removal of some other elements during this study as the pH was 
increasing over contact time. This study highlights three major parameters to take in consideration 
if passively treating AMD in columns with FA (AMD: FA ratio, the contact time, and the chemistry 
of the acid mine drainage). The bedvolumes of acid mine drainage used before the fly ash was 
exhausted was approximately 44 and show that the Kendal fly ash has a significant durability to 
act as a passive barrier. 



 
3.! Products from Linkage Activities 

- KCUR 89.3’s Central Standard Radio Program, July 30, 2018 segment on Summer 
Vacation. https://www.kcur.org/post/summer-vacation#stream/0 

- Clean water solutions-UMKC Today https://info.umkc.edu/news/clean-water-
solutions/ 
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– Kevern 

 

 When fly ash is inserted into the mine and mixes with acid water it creates a hard, non-porous material. That 
helps prevent any additional oxygen and water from getting into the mine and causing further pollution. Kevern 
spent much of the summer working at coal mines on the east side of the country, but UWC is on the west side 
so he and graduate student Rosicky Kalombe embarked on a cross-country road trip to collect coal to create fly 
ash. 

  

Traveling across South Africa was a new experience for both Kevern and Kalombe, who migrated to South Africa as a 

Congolese refugee. They got to see the wealth of the country and made a pit stop along the way to see one of the world’s 

largest hand-dug excavations – The Big Hole in Kimberley, South Africa. 

 Since Kevern has been back in the states, he has been working remotely with Western Cape students who are 
continuing to conduct full-scale filter testing in the lab. The neutralization process, Kevern said, is fairly mature. 
The team’s next steps are to figure out what to do with the excess waste. Their idea is to use the waste to 
make a cost-effective geopolymer to fill the mine and prevent drainage from reoccurring. 

  



 

 The team will pilot the project this winter. If the project goes as planned, they hope to implement this solution 
across the continent. That means two things for Africa: more jobs for students and increased access to clean 
water. 

Hear more about Kevern’s summer in South Africa on KCUR’s Central Standard. 
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4. Summary 




