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1.: Descripton of setup of  an Isovoluminetric Thermal Desorption 
Experiment
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2.: Physical descripton

“Velocity” of mass transfer by diffusion constant D

Ratio of densities given by Sieverts´ law 
(phase equilibrium)

𝑐 ൌ  𝑘௦ 𝑝௥
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Simple analytical Solutions
Without re-diffusion, complete outgasing:
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With phase equilibrium, mass conservation (number of “hydrogens” in atomic interstitial and 
molecular gaseous state constant)  and non interacting confinement condition:
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3.: Structure of differential equations:

𝜕𝑐
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𝑑ሺ1ሻ 𝑟 ൑ 𝑟௖௢, 𝑧 ൌ െ𝑧௖௜, ∀𝑡 ൌ  𝑘௦,௖௨ 𝑝ሺ𝑡ሻ  

𝑑ሺ3ሻ 𝑟 ൑ 𝑟௖௢, 𝑧 ൌ 𝑧௖௜, ∀𝑡 ൌ  𝑘௦,௖௨ 𝑝ሺ𝑡ሻ  

𝑑ሺ2ሻ 𝑟 ൌ 𝑟௖௜, െ𝑧௖௜൑ 𝑧 ൑ 𝑧௖௜, ∀𝑡 ൌ  𝑘௦,௖௨ 𝑝ሺ𝑡ሻ  

𝑑ሺ2ሻ 𝑟௖௜ ൑ 𝑟 ൑ 𝑟௖௢, 𝑧 ൌ േ𝑧௖௜, ∀𝑡 ൌ  𝑘௦,௖௨ 𝑝ሺ𝑡ሻ  

c 0 ൑ 𝑟 ൑ 𝑟௦, 𝑧 ൌ േ𝑧௦, ∀𝑡 ൌ  𝑘௦,௦௔ 𝑝ሺ𝑡ሻ  

c 𝑟 ൌ 𝑟௦, 𝑧 ൑ 𝑧௦, ∀𝑡 ൌ  𝑘௦,௦௔ 𝑝ሺ𝑡ሻ  
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3. Structure of differential equations
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4. Outlook to analytical solution



MET/INR/Maschinenbau8 3rd of June, Thoughts to an Isovoluminetric Thermal Desorption Experiment

5. Outlook to open foam results
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Numerical artefacts 

Simple numerical gradient calculation

6.: Results of numerical solution



MET/INR/Maschinenbau10 3rd of June, Thoughts to an Isovoluminetric Thermal Desorption Experiment

Gas release Experiment, current status

Result of 1D solver r-dependency.
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Calculation time 2D
2  h, inverse problem 
approx. 920 h Uc1
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Body R-elem Z-elem

Speci
men

30 120

1 50 40

2 50 100

3 50 40

Calculation with 2D 
Version 24 with 12600 
elements
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Comparison with analytical solution:
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Comparison to analytical solution
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7. Thermal desorption experiment as possible 
automotive application (energy storage) 

Thermal 
desorption, GR

Metal hydride
storage

Lithiumorthosisli
cate tritium
extraction

Pressure 3 kPa 5 105 – 106 Pa 1 Pa

Extraction to Hydrogen atmosphere

Material Sieverts´ Non linear Isotope 
exchange

Temperature 300°C-500°C 20°C-30°C > 500°C
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