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Immobilization of Boronic Acid and Vinyl-Functionalized Multiwalled Carbon Nanotubes
in Hybrid Hydrogel via Light-Triggered Chemical Polymerization for Aqueous Phase
Molecular Recognition

Shucheng Liut,2 Xuan Zhang?, 2 Yue Ma,? Xue Bai,? Xueping Chen,2 Jinxin Liu, Jianming Pan®*

2 School of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013, China

Abstract: By immobilization of nano-sized adsorbents into a water-rich matrix to fabricate a
hybrid hydrogel has raised considerable attention in agueous phase molecular recognition, owing to
the combination of inherent advantages of easy operation, good mechanical performance and
abundant recognizing sites by a light-triggered chemical polymerization strategy. The boronic acid
and vinyl-functionalized multi-walled carbon nanotubes. (VMWCNTs-COOH-BA) were
introduced to hydrogel matrix, and then as-prepared hybrid hydrogels (MBA-H-5.0) were applied
for selective adsorption and separation of luteolin '(LTL). Surface hydrophilicity, mechanical
performance and specific surface area of the hybrid hydrogels were enhanced by the addition of
functional VMWCNTs-COOH-BA..In static adsorption, MBA-H-5.0 showed a large LTL loading
amount (35.91 mg g* at 308 K), fast capture kinetics (3.0 h), remarkable selectivity, and excellent
recyclability (8.24% loss in adsorption amount after seven adsorption-desorption cycles). The
abundant boron-containing functional groups such as boronic acid played a vital role on
adsorption, and the copolymerization of VMWCNTs-COOH-BA and hydrogel matrix prevented
from the leakage of nanostructured adsorbents. This study sheds new light on the design of high
performance hybrid hydrogel by embedding functional adsorbents for selective separation and
enrichment of natural flavonoids.
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