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	Trefwoorden


	Inline measurement of concentration, refractometer, industrial crystallization, Eutectic Freeze Crystallization.

	Inleiding


	Eutectic Freeze Crystallization (EFC) offers an alternative to conventional separation techniques for recovering soluble inorganic materials from industrial processes and aqueous waste streams. Around the eutectic temperature both pure salt and ice crystals can be simultaneously regained as valuable products. Theoretically 100% yield and up to 70% energy saving can be achieved compared to triple stage evaporative and cooling crystallization. Separation of ice and salt products takes place inside the crystallizer, based on their density difference. The process is ecologic as no addition of other chemicals is required. By means EFC technology, a waste industrial aqueous stream can be turned into two valuable products: clean water (ready for reuse in the process) and a salt (as a marketable product) with high purity. 

	Vraagstelling


	The basic information about the dynamics of EFC process has been studied and the working area of EFC with several aqueous solutions has been defined. Working with MgSO4 solution under eutectic conditions, it was found out that it is important to determine the concentration inside the crystallizer during continuous process. The main goal in this research is to apply refractometer technique for the measurement of concentration and further, apply this technique for defining the crystal growth rate. 

	Uitwerking en eisen


	This research will be conducted in 5 steps,

· Design and apply the changes to the sample holder of the crystallizer in order to filter the solution and send to the refractometer. 

· Measure the refractive index of MgSO4 (after crystallization) in the presence of no solids, as functions of temperature and concentration for application in in-line EFC crystallization. 

· Compare those results with the previous work done with MgSO4 solution before crystallization and after crystallization (in the presence of solids). Accordingly determine the effect of the crystals on refractometer technique.  

· By using the data you get from experiments explained above, develop a ‘mathematical model’ to predict the concentration of the solution as a function of temperature.

· Measure the production and growth rate of MgSO4 salt crystals, by applying inline refractometer technique and taking the photos of the crystals regularly. 

· See the crystal growth effect of the impurities, such as molybdenum, to MgSO4 solution for EFC applications. Vary the amount of the impurity under controlled conditions and try to define the limitations of the impurity levels.
The time frame for the assignment can be arranged according to the availability of the student.
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