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Chemical separation methods such as distillation and evaporation are energy intensive and are often not suitable as they can 
alter the properties of the chemicals within the mixture. Evaporation is the traditional and commonly used method for juice 

concentration; however, the juice can be very sensitive to heat which can alter its colour and flavour. In the processing of sugar 
cane to produce sugar crystals, the clarified juice is concentrated in a multi-effect evaporator train to 60% (m/m) sucrose.   The 
separation of xenon from a gaseous mixture of xenon, krypton and argon remains a difficult and costly industrial process. Although 
cryogenic distillation, adsorption and membranes are established methods for the separation of these gases, the drawbacks include 
high energy consumption when using cryogenic distillation, and a low adsorption capacity for the selected adsorbents which makes 
these options uneconomical. Initial studies within our research unit have reported the dissociation data for the systems mentioned 
and the proposed separation process via the hydrate method. Gas hydrate separation is an emerging technology which concentrates 
the mixture by trapping a hydrate former, the gaseous molecule within a lattice cage created by the water molecules. Similarly, a 
separation is affected within a gaseous mixture when a selective gas component is enclosed in the hydrate clathrate. A gas hydrate 
reactor vessel, with two viewing windows, and with good agitation of the cell contents was designed to investigate the effect of juice 
concentration, and separation of gas mixtures. Other design features include sample removal for the gaseous mixture. Hydrate 
dissociation measurements and kinetic studies performed determine the hydrate boundary condition, the induction time, crystal 
size, as well as rate of hydrate formation. In this study, the separations via gas hydrate method will be reported and discussed, and 
its feasibility will be compared to the traditional methods for separation.

Figure 1: Schematic of the hydrate reactor and a photograph showing hydrate formation of sucrose solution.
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