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• Sulphur is required for sulphuric acid (SA) production 

• SA is world’s most produced chemical 

 Global annual rate >200 Mio. tons 

• SA is measure of industrial development 

• SA is mainly needed for fertiliser production 

 

 

• Sulphur from desulphurisation of hydrocarbons via Claus process 

 

 

 

 

• Sulphur is by-product of metallurgic processes 

Sulphur in industrial processes 
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Transportation and storage of sulphur 

In solid or liquid form 
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Thermochemical sulphur storage cycle for 

base-load solar power production 
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• Centrifugal particle receiver was erected on scaffold in 

front of Juelich Solar Tower 

• Nominal power: 2.5 MWth 

• Diameter of aperture: 1.13 m 

• Max. particle temperature: 1000 °C 

• Commissioning completed 

• Solar testing of CentRec 

from Sep. 2017 to Jun. 2018 

• Milestone Tparticles,out= 990 °C reached May 2018 

Centrifugal particle solar receiver 

Application of pilot receiver developed in CentRec project 
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Bauxite particles CentRec during construction CentRec during operation 

Solar tower Juelich 
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PEGASUS – Process diagram 

Non-solar site 

Solar site 

H2SO4  SO3 + H2O (400 °C) 

SO3  SO2 + ½ O2 (850 °C) 
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Sulphuric acid splitting reactor 

Overview of setup at DLR in Juelich 
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Sulphuric acid splitting reactor test setup 
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𝑇𝑝𝑎𝑟𝑡,𝑜𝑢𝑡  𝑇𝐻2𝑆𝑂4,𝑖𝑛 

𝑇SO3+H2O,𝑜𝑢𝑡 𝑇𝑝𝑎𝑟𝑡,𝑖𝑛 

Sulphuric acid splitting reactor 

Sizing 
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𝑇𝑝𝑎𝑟𝑡,𝑜𝑢𝑡  𝑇𝐻2𝑆𝑂4,𝑖𝑛 

𝑇SO3+H2O,𝑜𝑢𝑡 𝑇𝑝𝑎𝑟𝑡,𝑖𝑛 

Sulphuric acid splitting reactor 

Sizing 
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Sulphuric acid splitting reactor 

Sizing 
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Results overview 



Development of a electrical particle heater 

Thermodynamic model 
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• Special case "double-sided heated plate", transient heat conduction according 

to Carslaw/Martin 
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Result: 



Development of a new electrical particle heater 

FEM simulation 
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1. Verification of the construction by 

means of a FEM analysis 

2. Calculation of temperature profile 

and thermal linear expansion 

3. Mechanical-elastic analysis 

4. Mechanical-elastic-plastic analysis 

 Modify the support ribs 

 Additional external supporting 

structure should be used  

 



• New concept of sulphuric acid splitting reactor is develped 

• 1-D Thermodynamic model is developed for sizing of the reactor 

• New particle heating system is designed and developed for providing the 

reactor with hot particles 

• FEM simulations are carried out to qualify the particle heater 

• Complete CAD model is developed from the thermodynamic model results 

 

Next Steps 

• Reactor assembly at DLR, Juelich in comming months 

• Reactor testing in Synlight (Solar simulator in Juelich) 

 

Conclusions 
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Thank you for your attention! 
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