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METAL-ORGANIC-FRAMEWORK (MOF)

• “Lego”-structure with well-defined pores

• MOFs can store hydrogen with high capacities

• Only physical adsorption without chemical reaction
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MODELLING MISSING CHEMICALS AND SYNTHESIS

[1] A. G. Parvatker and M. J. Eckelman, ACS Sustainable Chemistry & Engineering 2019, 7(1).
[2] R. Hischier et. al., International Journal of Life Cycle Assessment 2005, 10(1). 

Method 0
Plant data / LCI databases

LOW LOW

HIGHHIGH



4

15.04.2024

T5.1 LIFE CYCLE SUSTAINABILITY ASSESSMENT

MODELLING MISSING CHEMICALS AND SYNTHESIS
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MOLECULAR STRUCTURE MODELS
• FineChem Tool as the most prominent molecular structure model [1]

• Be careful with the limits and the uncertainty from the models

• FineChem2 from ETH Zurich is on the way to be published [2]

[1] G. Wernet et. al., Green Chemistry 2009, 11 (1826).
[2] D. Zhang et. al., ACS Sustainable Chem. Eng. 2024, 12 (2007).
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MODELLING STOICHIOMETRY IN OPENLCA

• Example for MOFs is the production of metals salts = metal + acid

• Always good practice to parametrize models in openLCA

1. Add chemical equation with stoichiometric molecular masses

2. Add proxy for energy (often 2 MJ heat and 0.33 kWh electricity used)

3. Add proxy for yield (often 95 % is used)

4. Add proxy for factory (often 4E-10 items is used)
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MODELLING STOICHIOMETRY IN OPENLCA

Notes:
• “Water, deionised” added with same amount as the acid (50% solution)
• The amount could be added to the wastewater to keep mass balance
• Waste heat sometimes added to the output to keep energy balance
• Small proxy residues of 0.2% input material could be added to the output
• Yield in this example is 100%
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MODELLING STOICHIOMETRY IN OPENLCA

EF 3.1 Single score comparison for sodium nitrate
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MODELLING PROCESS CALCULATIONS IN OPENLCA

[1] F. Piccinno et. al., Journal of Cleaner Production 2016, 135(1085).
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MODELLING PROCESS CALCULATIONS IN OPENLCA
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KEY TAKE AWAYS
System process Unit process Unit process + model method
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PROJECT OBJECTIVES
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PROJECT PARTNERS


