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Abstract: Spherical nanocellulose, a new type of nanocellulose, has received widespread attention due to its
unique structure and properties. However, its key properties, such as surface reduction properties, have not been
fully elucidated, limiting its development in practical applications. For this reason, the surface reduction properties
of spherical nanocellulose and its potential applications were thoroughly investigated in this study. Spherical
nanocellulose and silver nitrate were used as raw materials to reduce Ag* to silver nanoparticles by a simple co-
mingling reaction at 65°C, and the reduction effect of spherical nanocellulose on Ag* was assessed by determining
the loss rate of Ag*. The antibacterial activity of the spherical nanocellulose/silver nanoparticle composites prepared
after reduction against the model microbes E. coli and S. aureus and the catalytic degradation performance of p-
nitrophenol was also investigated. The results showed that the spherical nanocellulose reduction of the Ag* reaction
was carried out for 3 h. The loss rate of Ag* reached about 90%, which could efficiently reduce Ag* in silver nitrate
solution to monolithic silver nanoparticles. The nanosphere morphology, cellulose type Il crystalline structure, and
low degree of polymerization of the spherical nanocellulose endowed its high surface hydroxyl density, which made
it highly reducible. The spherical nanocellulose/silver nanoparticle composites prepared after reduction have a novel
structure, which is a conjugate of large nanorods (spherical nanocellulose, with an average particle size of 41 +£9.7
nm) and small nanorods (silver nanoparticles, with an average particle size of 12 +6.3 nm). The large nanorods not
only act as reducing agents but also as unique nanorod surface carriers to keep the small nanorods well dispersed.
Thanks to this novel structure, the composites exhibited excellent antimicrobial performance against the model
microbes E. coli and S. aureus with minimum inhibitory concentrations of 18.75 pug/mL and 150 pg/mL, respectively.
Meanwhile, the composite as a catalyst catalyzed p-nitrophenol with an apparent rate constant kapp vValue of 1.6514
min and a catalytic activity factor k value of 4792.0 min g%, which were higher than most of the catalysts of the

same type, indicating that it has high catalytic activity.
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