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Particles-heated decomposition reactor - CAD
Overview of system at DLR lab in Juelich
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Particles-heated decomposition reactor - Assembly
Overview of system at DLR lab in Juelich
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Particles-heated decomposition reactor
Development of new Particle Heater
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Particles-heated decomposition reactor
Particle Heater — Thermodynamic model

Flat conveying tube

$2-S5 - actively heated

Section 1

Section 2

Section 3

S & Temperature profile in tube cross-section

—&—min Fourier no. (25°C) —B—mean Fourier no. (460°C) —A— max Fourier no. (900°C)

960
>0 %\-ﬁ:‘_‘—*_‘—‘__‘—‘_‘
940

Section 5

Result: 2 930 \ i\.\.\l;—._\_.ﬂ_.
- @ 920 \
. 2 910
t = approx.50 min 8 400 e
5 890 \
- Core temperature =2 870 °C a3
P 880 \M
_ 870 -
- Ribs removed ggo |_inner steel wall | | | | | __centre of bed

0 1,5 3 4,5 6 7,5 9 10,5 12 13,5 15

i DLR




DLR.de ¢ Slide 7 > PEGASUS WORKSHOP > Thanda ¢ Particle based decomposition reactor > 09.09.2021

Particles-heated decomposition reactor
Particle Heater — Testing
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Particles-heated decomposition reactor
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Particles-heated decomposition reactor
Sizing
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Particles-heated decomposition reactor _f
Sizing Rl
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Particles-heated decomposition reactor

Temperature distribution — Thermal test (28.05.2021) iR
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Particles-heated decomposition reactor
Temperature distribution — Thermal test (28.05.2021)
[Air flow rate - 40 SLM]
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Particles-heated decomposition reactor
Temperature distribution — Chemical test (02.06.2021)
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Particles-heated decomposition reactor
Temperature distribution — Chemical test (02.06.2021)
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Particles-heated decomposition reactor
Development of a SO, measurement system

Schematics of the SO, measurement system
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Particles-heated decomposition reactor
Calibration of SO, measurement system at room temperature
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Particles-heated decomposition reactor
Comparison with spectra gained during chemical test
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Particles-heated decomposition reactor
Evolution of specific counts during chemical test
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Particles-heated decomposition reactor
Conclusions

* A new first of its kind particle based sulphuric acid decomposition reactor was
developed

» A dedicated particle heater to heat up the particle bed up to 900°C was
designed, developed and validation-tested, delivering particles of temperature
higher than 870°C to the reactor

* A new optical SO, measurement system was developed for gas analysis at
400°C

» Thermal test was performed to check the thermal performance of the reactor
(70% by the end of the test)

» A chemical test was conducted demonstrating sulphuric acid evaporation and
sulphur trioxide splitting
« Temperatures in the zone of the former were much above the boiling point
securing complete evaporation
» Temperatures in catalyst zone need to be increased by improving the
insulation. However, minimum temperature required for Fe, O, at 75w%
acid is 720°C to avoid sulphate formation [1], which was reached

» Further chemical tests will still be performed after reworking the reactor
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| [1] Lloyd Chauncey Brown, Paul Trester, Gottfried Besenbruch (1986) High-Pressure Catalytic Metal Reactor in a Simulated Solar Central Receiver. GA Technologies (General Atomics)
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