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Development of novel Ui0-66 membranes by functionalization of organic groups

Miyamoto, Manabu

3,400,000
Zr MOF Ui0-66
Ui0-66-NH2 Ui0-66-(CO0H)2
Ui0-66-NH2 02
C02
02 Ui0-66
Ui0-66 C02
02
Ui0-66

Effect of functional groups on the peformance of Ui0O-66 membranes was
investigated. amino and carboxy groups could be successfully functionalized on the Ui0O-66 membrane
without large defects. Amino-functionalized Ui0-66 membrane (UiO-66-NH2) showed very high C02
permeance with a moderate CO2 selectivity over N2 and CH4. Interestingly, this membrane demonstrated

comparable C02 separation performance even under a wet condition to the performance under a dry
condition. Thus, Ui0-66-NH2 membrane is expected to be a promising candidate for CO2 separation
membrane .

Postsynthetic modification by organosilanes on Ui0-66 was investigated. Organosilane modification on
Ui0-66 resulted significant change in the adsorption property of Ui0O-66. Organosilica modification
would be a simple and powerful method for controlling the adsorption performance of Ui0-66.
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Fig. 1 Temperature effect on CO2/CH4 separation  Fig. 2 CO2/CH4 separation performance of UiO-66-NH:
performance of UiO-66-NH. membrane. Feed: membrane at 25°C under wet condition. Feed: CO2/CH4=
CO2/CHs= 50/50, Pfeed: 0.15 MPa, Ppermeate: 0.03  50/50, Pfeed: 0.15 MPa, Ppermeate: 0.03 MPa, PH20= 3 kPa.
MPa Lines: dry condition
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Fig. 3 SEM images of UiO-66-(COOH), membranes synthesized with different temperature.
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