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5. Structure–Adsorption Relationships in Microporous MOFs: HKUST-1 vs MOF-5

4. RESULTS AND DISCUSSION

6. CONCLUSIONS 

✓ Non-aqueous conditions (ethanol) preserve MOF integrity, avoiding hydrolytic

degradation and ensuring reliable adsorption data.

✓ MOF-5 exhibits higher adsorption capacity, governed by its larger surface area and

pore volume (pore-filling mechanism).

✓ HKUST-1 shows stronger adsorption affinity, driven by coordinatively unsaturated

Cu(II) sites (specific interactions).

✓ Adsorption follows pseudo-first-order kinetics with a multistep diffusion

mechanism (film + intraparticle control).

✓ Thermodynamics confirms the spontaneity and exothermicity of adsorption for

HKUST-1 (chemisorption) and MOF-5 (physisorption).

Scientific Impact

✓ Establishes a robust non-aqueous

methodology for studying hydrolytically

unstable MOFs. 

✓ Clarifies true adsorption mechanisms, 

decoupling adsorption from structural

degradation.  

✓ Defines structure–property–

performance relationships in MOF-

based systems.

✓ Provides a reproducible framework for

future adsorption studies, improving

data comparability across the field.

Environmental Impact

✓ Improved reliability in pollutant removal

studies, avoiding misleading results from

MOF degradation in water. 

✓ Supports development of efficient

materials for pharmaceutical removal, 

addressing emerging water contaminants. 

✓ Provides a pathway toward more 

sustainable wastewater treatment

strategies, reducing environmental risk. 

✓ Enables rational design of water-stable

MOFs, critical for real-world environmental

applications. 

7. IMPACT
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