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Preparation and properties of GQDs-TiO,/polyacrylamide fluorescent hydrogel

DU Juan', TIAN Hongli, HE Yuxuan , ZHANG Chao , SHE Xiaohong, ZHU Wenli , YANG Qiaoling

(College of Materials Science and Engineering, Sichuan University of Science and Engineering, Zigong 643000, China)

Abstract: A kind of strong and fluorescent hybrid hydrogel graphene quantum dots (GQDs)-TiO,/polyacrylamide
(PAM) hydrogel was prepared via a simultaneous in-situ sol-gel method and free radical polymerization. In the
hybrid hydrogel, TiO, and GQDs particles, which served as multifunctional crosslinkers and nano-fillers, were
firmly bound to hydrophilic groups in the hydrogel network through noncovalent bonds such as hydrogen bonds.
The strong non-covalent interactions among PAM, TiO, and GQDs endowed the gel with excellent mechanical
properties. The elongation at break and tensile strength of GQDs-TiO,/PAM (0.5wt%GQDs) hybrid hydrogels are
2 412% and 181 kPa, respectively, which are 1.78 and 1.13 times that of TiO,/PAM hydrogels. In addition, the
introduction of GQDs also endowed the hybrid hydrogels with special fluorescence properties, which could emit
obvious blue fluorescence under 365 nm ultraviolet light. Therefore, the hydrogel has great development potential
in biomedicine, heavy metal ion detection, fluorescence probes, and other fields.
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Table 1 Formula of hydrogels with different contents of graphene quantum dot (GQDs)

Hydrogel TEOA/g TBOT/pL AM/g GQDs/wt% BIS (0.1wt%, mL) APS/g
PAM — — 2.5 - 2 0.08
GQDs/PAM — — 2.5 1 2 0.08
TiO,/PAM 0.1756 200 2.5 — 2 0.08
GQDs-TiO,/PAM 0.1756 200 2.5 0.5 2 0.08
GQDs-TiO,/PAM 0.1756 200 2.5 1 2 0.08
GQDs-TiO,/PAM 0.1756 200 2.5 3 2 0.08
GQDs-TiO,/PAM 0.1756 200 2.5 5 2 0.08

Notes: TEOA—Triethanolamine; TBOT—Tetrabutyl titanate; AM—Acrylamide; BIS—N, N'-methylenebis(2-propenamide); APS—Ammo-

nium persulphate; PAM—Polyacrylamide.
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Fig.1 (a) Schematic diagram for the preparation of GQDs-TiO,/polyacrylamide (PAM) hybrid hydrogel; Photographs of TiO, hydrosol (b),
AM-TiO, dispersion (c), AM-GQDs-TiO, dispersion (d) and hydrogel (e)
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Fig.2 SEM image of the GQDs-TiO,/PAM hybrid hydrogels
(1wt%GQDs)
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Fig. 3 FTIR spectra of GQDs, TiO,/PAM, GQDs/PAM, and
GQDs-TiO,/PAM hydrogels (1wt%GQDs)
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Fig.4 Photographs of GQDs-TiO,/PAM hybrid hydrogels (1wt%GQDs) under external forces: (a) Cross-bended and stretched; (b) Knotted and stretched;

(c) Compressed and released
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Fig.5 Tensile stress-strain curves of PAM, TiO,/PAM and GQDs-TiO,/
PAM hydrogels (GQDs contents are 0wt%, 0.5wt%, 1wt%, 3wt%)
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