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Abstract 

Recently, the synthesis of photoactive hydrogels using g-C3N4 as initiator has attracted more and more 

attentions. In this paper, g-C3N4/CNC/PAM composite hydrogel was prepared under visible light and the 

morphology and structure of the prepared hydrogel were characterized. The swelling properties and the swelling 

mechanism of g-C3N4/CNC/PAM composite hydrogel were studied, and the hydrogels had pH sensitivity, and 

the equilibrium swelling rate of the hydrogels increased with the increased of the pH value. The equilibrium 

swelling of the hydrogels conformed to the Fickian swelling behaviour at the initial stage, and the swelling of 

the hydrogels conformed to the Schott second-order kinetic model in the whole swelling process. With an 

increase in the content of each component in the hydrogel, the hardness of the hydrogel was enhanced but the 

toughness was weakened. The maximum compression strength and fracture compression deformation rate of 

the hydrogel were 542 kPa and 89%, respectively. The photocatalytic degradation properties and the 

photocatalytic degradation kinetics of methylene blue (MB) and rhodamine B by g-C3N4/CNC/PAM composite 

hydrogels were studied. The results showed that the hydrogels had good photocatalytic degradation ability for 
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both MB and RhB, and the pH of solution, g-C3N4 content, MB initial concentration and initial quality of the 

hydrogels can all affect the photocatalytic degradation ability of the hydrogels. When the initial concentration 

of MB and the mass of hydrogel were 400 mg/L and 0.02 g, respectively, the photocatalytic degradation of 

methylene blue reached the maximum value of 881 mg/g at the pH=11.00. When the initial concentration of 

RhB and the initial mass of the hydrogel were 100 mg/L and 0.02 g, respectively, the photocatalytic degradation 

of RhB by the hydrogel reached the maximum value of 110 mg/g at the pH=11.00. In addition, the 

photocatalytic degradation of MB by the hydrogels conforms to the Langmuir-Hinshelwood first-order kinetic 

model, while the photocatalytic degradation of RhB by the hydrogels is more consistent with the Langmuir-

Hinshelwood zero-order kinetic model. Finally, the reusability and photocatalytic degradation mechanism of g-

C3N4/CNC/PAM composite hydrogels were studied. The results of repeated experiments showed that the 

prepared hydrogel was reusable, and its photocatalytic degradation rate of MB and RhB didn’t decrease 

significantly even after the reuse of five times. The results of free radical capture experiment showed that the 

photocatalytic degradation of MB and RhB by the hydrogel was mainly realized by two kinds of free radicals 

(•OH and •O2
-). 
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