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Abstract 

A key hurdle limiting the potential of South African sugar companies from taking advantage 

of the bioethanol opportunity is the safe and cost-effective handling and disposal of vinasse. 

One of the challenges associated with vinasse is the very high concentration of dissolved solids, 

largely in the form of potassium salts. During the sugar extraction and recovery, and ethanol 

production processes, the majority of salts present in the cane juice are eventually carried 

through to the vinasse stream. Taking into account that South Africa spends approximately R 

0.5 billion per annum on importing potassium fertiliser for sugarcane cultivation, it can be 

concluded that significant amounts of potassium can potentially be recovered from the effluent 

of ethanol production processes.  Globally, rather than attempting to turn a profit, current 

strategies to vaporise residues formed during ethanol production are aimed at disposing of the 

waste at the lowest possible cost. In recent years, much research has been undertaken on 

treating or adding value to vinasse, including the recovery of potassium.  

Gas hydrate technology has the potential to achieve water-solute separation at far lower energy 

costs than evaporation processes. Javanmardi & Moshefeghian (2003) investigated the 

application of gas hydrates for desalination and showed the potential energy savings of this 

technology over technologies such as evaporation and reverse osmosis.  Park et al. (2011), 

suggested that gas hydrates, when compared to membranes, could possibly give an equivalent 

or improved desalination performance.  

Gas hydrates, or clathrate hydrates, are non-stoichiometric crystalline structures that are formed 

through the combination of water and gas molecules under suitable conditions of temperature 

and pressure.  The water molecules link together through hydrogen, bonding to form a cage-

like structure that physically entraps the gas molecules (Sloan & Koh, 2008). This paper 

focuses on the use of carbon dioxide as a possible former in the use of hydrate based 

desalination for the recovery of water from vinasse. The experimental work, modelling and 

feasibility study of the recovery of water and concentration of mixed salt solutions 

representative of the salt solutions expected in vinasse, are investigated.  
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