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Abstract 

Producing alumina at Aluminium Oxid Stade GmbH (AOS) has a long and successful history. 
In over 40 years of operation, engineers developed and delivered a series of optimizations 
regarding the specific primary energy consumption. The tube digester technology, invented by 
German engineers and applied on an industrial scale for the first time in Stade, was brought to 
an unprecedented performance level by its innovative cleaning methods, which led to a 
consistently high heat transfer, low pressure loss and excellent digester availability. Further 
improvements in recent years, such as the heat recovery from the exhaust gas stream of the salt 
heater, as well as the optimization of one of the fluid bed calciners and the installation of a 
combined heat and power generator (CHP), has led AOS to where it is now, a leading alumina 
refinery with regard to the energy consumption per ton of alumina. 
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1. Introduction

Aluminium Oxid Stade GmbH (AOS) is an alumina refinery (Figure 1) with an annual 
production capacity of approximately 1 000 000 tonnes Al2O3. From 1970 to 1973, the plant 
was built with a designed annual production capacity of 600 000 tonnes Al2O3. Due to 
continuous optimizations of the process, smaller enhancements and the installation of an 
additional tube digester, the production has been increased to the present quantity. Apart from 
the ongoing increase in the production rate, engineers at AOS developed a series of 
optimizations to minimize the specific primary energy consumption. 

Figure 1. Production area at AOS. 
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The basis for the plant´s low primary energy consumption is firstly the tube reactor, and 
secondly the fluid bed calciner. The tube digester technology, developed by VAW and primarily 
used at AOS, makes digestion at temperatures as high as 270 °C possible. Therefore, practically 
all kinds of bauxite can be processed. Ever increasing energy costs, cleaning costs and 
environmental aspects led AOS to introduce their innovative cleaning methods, to install heat 
recovery systems and to build a combined heat and power generator. 
 
2. The Tube Digester at AOS – Overview 

 

 
Figure 2. AOS tube digester. 

 
At AOS four high temperature tube digesters are operated independently at a digestion 
temperature of 270 °C (Figure 2). Digestion feed liquor and bauxite slurry are mixed prior to the 
digestion process and are pumped with a piston diaphragm pump through eight vapour heat 
exchangers using regenerative flash vapour (Figure 3). Final stage heating to 270 °C is then 
accomplished by using molten salt. After adding oxygen for the wet oxidation process and lime 
slurry to enhance the yield, the heated slurry runs through a retention time section to increase 
alumina extraction, before it enters a cascade of eight flash tanks. In each flash tank, vapour is 
recovered to heat the digester feed slurry stepwise in counter-current flow. In the last heat 
recovery step, the pregnant liquor leaving the cascade is fed to a heat exchanger transferring 
heat to the digestion feed slurry, which is entering. By using this heat recovery system, more 
than 75 % of the necessary digestion energy is provided. 
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Figure 3. Schematic of the tube digester at AOS. 
 

Travaux 46, Proceedings of 35th International ICSOBA Conference, Hamburg, Germany, 2 – 5 October, 2017.

156



8. References 
 
1. Lalla, A., Arpe, R., “12 Years of Experience with Wet Oxidation“, TMS Light Metals, 

2002, pp. 177-180. 
2. Guhl, E., Arpe, R., “Nearly 30 Years of Experience with Lurgi Calciners and Influence 

Concerning Particle Breakage”, TMS Light Metals, 2002, pp. 141-144. 
3. Lalla, A., Arpe, R., “30 Years of Experience with Tube Digestion”, Conference of 

Metallurgists, 2006, pp. 105-113. 
4. Peters, H., “Rohraufschluss – später Erfolg einer VAW-Technologie”, World of 

Metallurgy – ERZMETALL 68 (2015) No.2, pp. 80-84. 
5. Kämpf, F. W., “Der Bauxitaufschluss im Bayer-Verfahren”, unveröffentlichte 

Ergebnisse, Vereinigte Aluminium Werke AG, Lünen. 
6. Bundesverband Kraft-Wärme-Kopplung e.V., “Kraft-Wärme-Kopplung – Chance für 

Wirtschaft und Umwelt“, URL: http://www.bkwk.de/fileadmin/users/bkwk/aktuelles/ 
Broschur/BKWK_Chance_fuer_Wirtschaft_und%20Umwelt_Broschuere_A4_web.pdf 
(Update: 18.07.2016). 

7. The International Aluminium Institute, “Metallurgical Alumina Refining Energy 
Intensity”, Date of issue: 18. Jul. 2016, URL: http://www.world-
aluminium.org/statistics/metallurgical-alumina-refining-energy-intensity/#linegraph 
(Update: 18.07.2016). 

8. Schaumann, G., “Kraft-Wärme-Kopplung”, Springer 2010, pp. 6-19. 
9. Perander L., Lalla A., Klatt C., Reeb B., Petersen B., Missalla M., Guhl E., 

„Application of Optimized Energy Efficient Calcination Configuration to AOS Stade 
CFB Calciners”, Proceedings of the 9th International Alumina Quality Workshop, 2012. 

10. Mach T, “Energy Consumption in the Bayer Process”, Proceedings of the 9th 
International Alumina Quality Workshop, 2012. 

Travaux 46, Proceedings of 35th International ICSOBA Conference, Hamburg, Germany, 2 – 5 October, 2017.

162


	_Hlk491273472
	_Ref480452866
	_Ref480451358
	_Ref480451378
	_Ref480453535
	_Ref480451559
	_Ref480452984
	_Ref480452743
	_Ref480452802
	_Ref480453628



