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Surface modification of MIL-101(Cr) metal-organic framework in tetrahydropyran

aqueous solution by radiolytic method
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ABSTRACT The specific surface area and surface hydrophilicity of metal-organic frameworks can be tailored by
changing their central metal ions and organic ligands. In this study, the surface of the metal-organic framework MIL-
101(Cr) was modified in an aqueous solution of tetrahydropyran via the radiolytic method. A large number of
hydroxyl groups were introduced to the surface of MIL-101(Cr), thereby effectively improving its surface
hydrophilicity and substantially increasing its specific surface area without changing its central metal ion and

organic ligand. Fourier transform infrared spectroscopy and X-ray photoelectron spectroscopy demonstrated that the

Sevrdh: EEXBREAEES (11875313, 12075153) Bl

HAEF: BN, 55, 1978 4E iR, 2010 4T vh [E B2 e b it N F ) BRI 5 P 3RA5 -2

BEMEHE: =W, IR, E-mail: yuming@shnu.edu.cn; 22K, B 7T 51, E-mail: lilinfan@sinap.ac.cn

ek H 9. #TR% 2022-09-21 ;1811 2022-11-11

Supported by National Natural Science Foundation of China (11875313, 12075153)

First author: YU Ming (male) was born in 1978, and obtained his doctoral degree from Shanghai Institute of Applied Physics,
Chinese Academy of Sciences, in 2010

Corresponding author: YU Ming, associate professor, E-mail: yuming@shnu.edu.cn; LI Linfan, professor, E-mail: lilinfan@sinap.ac.cn
Received 21 September 2022; accepted 11 November 2022



Jo Mk R AR SR i A DU S IR 2KV R P o < SR A LHE S MIL-101(Cry AT 2 i e vk

irradiation products of tetrahydropyran were bound to the surface of MIL-101(Cr) through covalent bonding. X-ray

diffractometry demonstrated that the crystal structure of the material was retained after irradiation. The specific

surface area of MIL-101(Cr) significantly increased, and water contact angle tests indicated that the surface changed

from hydrophobic to hydrophilic after modification. These results show that the irradiation reaction of MIL-101(Cr)

with tetrahydropyran significantly improves its specific surface area and hydrophilicity. This study provides

guidance on the application of the irradiation method to prepare metal-organic frameworks with various properties

by simple and rapid modification.
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modification
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