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1 h in CO2
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24 h in CO2
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Pore size

H. V. Doan et al., ACS Sustainable Chemistry and Engineering, 2017, 5, 7887–7893

Morphology engineering under high CO2 pressure
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HKUST-1 (Copper benzene-1,3,5-tricarboxylate)
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Morphology engineering under high CO2 pressure
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diffusional limitations
Overcoming

CO oxidation

2CO + O2                     2CO2

>220 oC

Methanolysis of styrene oxide

75 bar 72 h

Morphology engineering under high CO2 pressure
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MOFs
Etching in acid

pH = 2 - 6

Time = 1 - 72h

Etching agents: H3PO4

H. V. Doan et al., Scientific Reports, 2019, 9, 10887

HKUST-1 (Copper benzene-1,3,5-tricarboxylate)

Morphology engineering in severe chemical environment

20 µm

FIB

72 h pH 2.8
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Original

Ti-MIL-125-NH2 (titanium 2-amino-1,4-benzenedicarboxylate)

1121 m2 g-1

38 m2 g-1
40 m2 g-1 33 m2 g-1

0.15 cm3 g-1

0.24 cm3 g-1
0.24 cm3 g-1 0.22 cm3 g-1

10.80.4

BET surface area

BJH pore volume

VH3PO4(ml)

Morphology engineering in severe chemical environment
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Heterostructure engineering for photocatalysis 

Doan, H. V. et al, Faraday Discussions, 2021, Advance Article
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Plastic waste O-g-C3N4/MIL-53(Fe)Urea
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Heterostructure engineering for photocatalysis 

Doan, H. V. et al, Faraday Discussions, 2021, Advance Article

MIL-53

100 nm

O-g-C3N4 O-g-C3N4/MIL-53
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Heterostructure engineering for photocatalysis 

Multi-walled nanotube
Heterojunction

Shorten charge transport distance
Accelerate charge transfer

Enhance separation efficiency
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27Al Solid State NMR

Chabazite and molecular 

trapdoor mechanism

Structure engineering for gas separation

Doan, H. V. et al., CrystEngComm, 2021, 23, 857-863
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Samples KNa-CHA K-CHA Cs-CHA Ca-CHA Ba-CHA Sr-CHA Zn-CHA
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Structure engineering for gas separation

Doan, H. V. et al., CrystEngComm, 2021, 23, 857-863

Nitrogen sorption at 77 K
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Idea for collaboration

Sharing facilities and expertise in

• X-ray photoelectron spectroscopy (XPS)

• High-resolution transmission electron microscopy (HR-TEM)

• Solid-state NMR (ssNMR) spectroscopy

• Temperature Programmed Analyses: TPD and TPR (with CO, H2 and O2)


