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ABSTRACT 
 

The gasification of coal to produce a synthesis gas for the production of synthetic fuels 

and chemicals in the Sasol Synfuel complex in Secunda produces an off-gas stream that 

contains sulphur compounds.  The release of these compounds into the atmosphere is 

regulated, and significant efforts are required to meet the regulations.  With increasing 

gas production rates and the likelihood that coal quality will deteriorate over time, options 

need to be evaluated to reduce the sulphur emissions. 

 

This thesis investigates the origin of sulphur in the coal, the distribution of the species and 

the potential for removal of sulphur from the coal before the sulphur can reach the 

gasifiers.  The coal beneficiation option is compared to two chemical processes, which 

capture the sulphur compounds after they are produced in the gasifiers. Several sub-

systems are evaluated from a technical perspective to enable the design of suitable 

concepts as well as the economic evaluations of these concepts.  Most of these sub-

systems had not been properly evaluated before, including the evaluation of the 

gasification coal for beneficiation potential, for which a series of coal washability 

evaluations needed to be performed.  The comparison is done on a techno-economic 

basis, to be able to answer the question: is Prevention better than Cure? 

 

The conclusion is: it depends.  On pure economic grounds and using traditional 

accounting methods, neither the coal beneficiation option nor the off-gas clean-up option 

is viable.  Capital expenditure, operating costs and impact on the volume of saleable 

product lead to negative net present values for the all options considered.  However, the 

establishment of a coal beneficiation system enables the complex as a whole to accept a 

wider range of coal for the processes, potentially unlocking a larger volume of coal from 

the coal reserves.  

 

When the need to abate sulphur emissions is combined with long-term coal reserve 

utilization aspects, the coal beneficiation options are most definitely worth considering, as 

the potential additional income and extended complex life is valued at billions of Rand. 

 

Discussions in Sasol about this research has contributed to a change in the reserve 

utilisation philosophy, and to the initiation of a large scale project to evaluate the 

implementation of coal beneficiation in the Sasol Secunda process value chain. 

This is an acknowledgement of the value of this research. 
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