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1  Challenge & aim

This work presents sustainable strategies for the synthesis and hydrophobic functionalization of CALF-20, a promising MOF for post-combustion CO₂/N₂ 
separation [1]. 

AIM · Increase surface hydrophobicity using sustainable conditions without disrupting the crystalline framework.

2  Sustainable CALF-20 synthesis

EtOH/H₂O (1:1) · 25 °C · ambient pressure · 19 h 

• PXRD: characteristic reflections at ≈11°, 
13.9° and 18°

• Thermal stability up to ≈360 °C

• SEM: aggregates of micrometre-sized 
crystalline particles, consistent with the 
typical morphology of CALF-20.

• BET area: 584 ± 28 m² g⁻¹, comparable to 
LAG (597 ± 29 m² g⁻¹) [2].

3  Route A · Physical adsorption

CALF-20 + UA or DCA
2 mg mL⁻¹ · MOF:guest 1:1 · overnight

• FTIR: CALF-20 fingerprint retained; a small C=O 
shift near 1660 cm⁻¹ suggests guest–framework 
interactions.
• SEM: CALF-20–UAa retained the morphology of 
pristine CALF-20, whereas CALF-20–DCAa exhibited a 
more porous surface with some residual DCA 
crystals.

4  Route B · Covalent modification

20 mol% Trz-Br → reactive CALF-20-Br → UA 
grafting

• Br/C by EDX: 0.18 (theoretical 0.20) confirms Trz-Br 
incorporation
• New UA-associated FTIR bands and lower Br 
content (19 → 12 wt%) support partial substitution
• Aggregated morphology and the CALF-20 thermal 
signature are retained

5  Surface wettability

• Physical adsorption of DCA crossed the
conventional 90° hydrophobicity threshold. With
the same modifier (UA), covalent attachment
increased θ from 48° to 56°, consistent with a
higher surface modification.

Mild hydroalcoholic synthesis produced CALF-20 with crystallinity and surface area comparable to LAG. Both post-synthetic routes reduced surface 
hydrophilicity while preserving the framework, supporting their future evaluation for moisture-tolerant CO₂ capture.
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TAKE-HOME MESSAGE
Two mild routes tune CALF-20 surface wettability while retaining the framework: physical adsorption gives the strongest hydrophobic response (DCA, 
θ = 104°), while covalent UA grafting provides a stable, reactive modification pathway.

6 Conclusions
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