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𝑑𝑝 ↑ → ∆𝑝 ↓

Material savings and
Separation efficiency

Storage function
→ Porous Core 

Desired benefits
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Fig. 1: Equilibrium uptake and selectivity of different adsorbents at STP
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Fig. 2: Uptake kinetics of CO2 on NiMOF-74@Al2O3 at ϑ = 15 °C 
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Fig. 3: Uptake kinetics of CH4 on NiMOF-74@Al2O3 at ϑ = 15 °C 
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Breakthrough Experiments

Material Characterization

Test conditions
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Fig. 5: Breakthrough of CO2 and CH4 on fixed bed of NiMOF-74@Al2O3
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Material Characterization

Fig. 5: Breakthrough of CO2 and CH4 on fixed bed of NiMOF-74@Al2O3

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 5 10 15 20

y i
/ 

-

t / min

Integration of the BTC

𝑋𝑇, 𝑖 = න

𝑡0

𝑡∞
ሶ𝑉𝑇(𝑡) ∙ ൯𝑐𝑖, 0 − 𝑐𝑇,𝑖(𝑡

𝑚𝑃
𝑑𝑡

= න

𝑡0

𝑡∞
ሶ𝑉𝑇 𝑡 ∙ ൯𝑝𝑖, 0 − 𝑝𝑇,𝑖(𝑡

𝑚𝑃 ∙ 𝑅 ∙ 𝑇
𝑑𝑡

BTC CO2 RTD CO2

BTC CH4 RTD CH4



Lehrstuhl für Thermische Verfahrenstechnik
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Fig. 6: Adsorption equilibrium of CO2 on pure NiMOF-74 at ϑ = 30 °C
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Material Characterization

Fig. 1: Equilibrium uptake and selectivity of different adsorbents at STP
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Summary and Outlook

NiMOF-74@Al2O3 core shell composites are a very promising approach:

• Kinetic separation proven

• Enhanced „quasi equilibrium“ uptake of CO2

→ Storage function of the core

• Enhanced selectivity towards CO2

Launching a funded project:

• Improve synthesis

• Raise more data for validation

• More detailed kinetic studies

→ Mathematical modelling of BTC

• Looking for interested people for a joined project
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