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1. Background

2. A broader context
Increase of CO2
Emissions

 Solid oxide electrolysis cells (SOECs) are devices
that use renewable electricity to convert CO2 and
H2O into CO and H2 via co-electrolysis. [1]

Target

[3]
[2]

Mitigation
approach

 SOECs Operate at high temperatures (above 700℃)
which reduce their need in electricity.

3. The problem f

[4]

4. Methods

The big picture f

Modelling and simulation approaches:

There are 3 main challenges
hindering SOEC commercial
[5]
deployments:

 Further understanding of reaction
mechanisms;

 Design

and optimization of
processes;
 Less use of reagents thus lower
cost.

[6]

 Effective activation of
CO2 molecule

Comparison of model and
experiment results

 Degradation occurring at
the electrodes

 Model

development

 Integration of SOEC device

 Syngas (CO+H2) produced from SOEC

to clean electricity grid

can be processed into liquid fuels via
Fischer-Tropsch (F-T) process.

𝑁ሶ 𝑂 =

𝐼
𝐴𝑡𝑜𝑡 × 𝑗
=
𝑛 ×𝐹
𝑛 ×𝐹

 Contribution
of CO2

 Degradation
mechanism

𝑁ሶ 𝑂 = 𝜉𝐶𝑂2 + 𝜉𝐻2 𝑂
𝑈𝑆𝑂𝐸𝐶 = 𝑈𝑁 + 𝑈𝑎𝑐𝑡 + 𝑈𝑜ℎ𝑚 + 𝑈𝑐𝑜𝑛

 Process design
and integration

 Performance

analysis (energy,
conversion etc.)

5. Results

6. Conclusion

References

Model validation

 In addition to CCS, it is pertinent to

[1] Nguyen, V. and Blum, L. (2015), Syngas and synfuels
from H2O and CO2: Current status, Chemie Ingenieur
Technik, Vol. 87 (4), p.354-375.

 Outlet gas:

Max error is
11.5% at 0.3
A/cm2
11.5% at 0.3 A/cm2

 i-V curve:

Max error is
4.0% at 0.3
A/cm2

evaluate the economic value of CO2
through utilisation.
 One potential solution is to produce
liquid fuel from CO2 and H2O using
SOEC.
 So far, a steady-state SOEC model
has been developed and simulated in
Aspen Plus®. The model was also
validated for the outlet composition
and polarisation (i-V) curve with the
highest error of 11.5% and 4.0%,
respectively.
 Future work include SOEC process
analysis
and
integration
with
electrical grid.
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