
 1

DIASPORIC BAUXITE DIGESTION PROCESS SIMULATION 

Mohammad Farrokh 
*, **

   Jafar Mahmoudi
*
 

*Mälardalens University, Akademin för hållbar samhälls- och teknikutveckling, 721 23 Västerås, Sweden (Corresponding author: 

 Tel: +98 912 3022771, +46 765824058, Fax: +98 21 66012497; +46 21 101370) 

E-mail: mohammad.farrokh@mdh.se 

**ACECR, TDI and Sharif branch, Box: 13445–686 Tehran, Islamic Republic of Iran
 
 

 

Abstract: The alumina digestion process in the Bayer overall process like the other hydrometallurgical processes 

is under the effect of various factors and the control and optimization of quality and efficiency of the process and 

also reducing the energy consumption are of prime importance. Process simulation provides the possibility to 

investigate the impact of various factors and study the optimum conditions for obtaining the desired quality and 

reducing the energy consumption and environmental impact. In the digestion unit, the high pressure diaspore 

bauxite slurry, a mixture of ground bauxite, lime and caustic liquor, is decomposed.  The bauxite slurry is 

preheated in the high pressure tube pre-heater and then is heated up to the decomposition temperature in the 

furnace. The dissolution takes place in the tubular digesters and resulting product, aluminate slurry, passes 

through the expanding stage, including 11 flash tanks to recover the thermal energy.   

In this paper the thermodynamic simulation consecutive stages of the digestion unit process including the 

property methods and the evaluation and verifying the simulation results against their accordance with the real 

conditions are studied. The obtained results showed that the outputs of the simulation have good and acceptable 

accordance with the empirical data. Using the simulation program; the results of some case studies showed that 

in the current situation, less than 70% of the energy generated in the dissolution process is directed to the pre-

heaters. Also more than 30% of vapor generated in the dissolution process is dissipated and wasted. By using the 

vapor generated in the last two flash tanks, the efficiency of energy recycling will be increased and thus the water 

waste and environmental pollution will be decreased considerably. 
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