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ABSTRACT 

This paper explains the method of vacuum crystallization used specifically to crystallize Glauber Salt.                  

The method applies the know how of MSMPR and Mersmann equations. Growth models for crystallization of Glauber 

Salt are accurately predicted. This process development is being applied to crystallization equipments like draft 

crystallizers and vacuum crystallizers. The required production or recovery target of Glauber salt is easily met. It solves 

the complexities faced by engineers and technologists with regard to nucleation and growth rates. Commercially, it offers 

a single source mechanism for the successful production and recovery of Glauber salt.  
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INTRODUCTION 

It is found that removal of sodium sulphate in Zero Liquid Discharge textile common effluent textile 

plants or CETPs is posing a major challenge. There are options like simple chemical treatment using barium 

chloride. Vacuum Crystallization offers an exciting and a successful method to recover Glauber Salt from textile 

zero liquid discharge plants.  

Description of the Process 

Crystallization of Glauber Salt from a mixture of water, sodium chloride and sodium sulphate is being 

presented. Feed to the crystallizer is heated to achieve a desired temperature difference between the feed and the 

solution in the crystallizer. Vacuum is introduced into the crystallizer resulting in an adiabatic cooling of the 

solvent. This results in evaporation of the solvent leading to decrease in the solvent temperature. This considerable 

decrease in temperature leads to cooling and hence supersaturation occurs at low temperature of around 6.5 

degrees C to        8.5 degrees C. Desired concentration of sodium sulphate is required for this supersaturation to 

take place with controlled nucleation rates and growth rates. It is found through computation that concentration of 

sodium sulphate in the feed when in the range of 8% - 10% w/w offers controlled nucleation rate and controlled 

growth. Crystallization nucleation rate and crystallization kinetics are computed with the help of Mersmann 

equations. These are being computed in synchronization with the MSMPR models. Sodium chloride present along 

with sodium sulphate acts as an impurity. Concentration of sodium chloride influences nucleation rate and growth 

kinetics which is taken into account by Mersmann equations and MSMPR models. The relations describing the 

population density of crystals have been calculated. Numbers of crystals per unit volume of mother liquor and 
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mass of crystals per unit volume of mother liquor have been calculated. The appropriate growth models to finally estimate 

the mass of crystals per unit volume of mother liquor have been utilized through research. Amount of Glauber Salt to be 

recovered is decided. In this design recovery of around 6500 Kg/hr of Glauber Salt is achieved. Accordingly, vacuum 

crystallizers in series are brought into place to recover the desired amount of Glauber Salt. These series of vacuum 

crystallizers are designed for a continuous operation.  

CONCLUSIONS 

It is seen and reviewed that vacuum crystallization of Glauber Salt is achieved through the above mentioned 

crystallization process. Critical parameters have been identified. This above method also sufficiently gives the equipment 

manufacturer a chance to choose the desired equipment. This method when utilized helps in complete recovery of Glauber 

Salt which is of great commercial value. Importantly it gives a solution to current demand of Zero Liquid Discharge in 

CETP textiles. 
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