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Sulphur in industrial processes

 Sulphur is required for sulphuric acid (SA) production
« SAis world’s most produced chemical
= Global annual rate >200 Mio. tons
« SAis measure of industrial development
« SAis mainly needed for fertiliser production
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Pipeline

Transportation and storage of sulphur
In solid or liquid form

- Train

Ivlo_lt’en“‘SlﬁphUr = .. Molten sulphur in heated
Rail Car e pipelines (~140 °C)
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Thermochemical sulphur storage cycle for
base-load solar power production

Concentrated £ AH = -254 kJ/mol

w Solar Power

2 H,0 + 3 SO,
=2 H,S0, +S

<200 °C (lig. phase) AH = -572 kJ/mol

S S+1.50,+H,0
SO, + H,0 = H,S0,
>1000 °C

Sulphuric Acid SO, Sulphuric acid
Decomposition Disproportionation plant

3 H,S0,
= 3H,0+3S0,+150,
>800 °C
AH = +826 kJ/mol < T Baseload
" Sulphuric ;,-‘:- 7 =,
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Centrifugal particle solar receiver
Application of pilot receiver developed in CentRec project

» Centrifugal particle receiver was erected on scaffold in
front of Juelich Solar Tower
* Nominal power: 2.5 MW,
» Diameter of aperture: 1.13 m
* Max. particle temperature: 1000 °C

« Commissioning completed

» Solar testing of CentRec
from Sep. 2017 to Jun. 2018
* Milestone T, icies ou= 990 °C reached May 2018

Bauxite particles CentRec during construction CentRec during operation
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Sulphuric acid splitting reactor
Overview of setup at DLR in Juelich

Sulphuric acid splitting reactor test setup

1 of 2 tube bundles

Particle container #

Particle heater

Catalyst

Decomposer

Reactor

Evaporator

Screw feeder G2
S

Blow through
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Sulphuric acid splitting reactor
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Sulphuric acid splitting reactor |
Sizing
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Sulphuric acid splitting reactor
Sizing
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Development of a electrical particle heater
Thermodynamic model

« Special ( at conduction according
to Carsle
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Development of a new electrical particle heater
FEM simulation

1. Verification of the construction by — gsucssus

Equivalent Plastic Strain
Type: Equivalent Plastic Strain

means of a FEM analysis

Tirne: 1
30.09.2019 17:22

2. Calculation of temperature profile B
and thermal linear expansion

00008324
0,00074367

3. Mechanical-elastic analysis

0,0004462
0,00020747

4. Mechanical-elastic-plastic analysis B,..

0 Min

- Modify the support ribs

—> Additional external supporting
structure should be used
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Conclusions

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)
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Thank you for your attention!

egaﬁu
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