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Preparation of hyperbranched polymer modified Fe,0,@SiO,-supported

silver catalysts and their performance in the reduction of 4-nitrophenol
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Abstract To investigate the preparation of carboxyl-terminated hyperbranched polymer-modified Fe;04@SiO, supported
silver-based catalysts and their catalytic performance in the reduction of 4-nitrophenol (4-NP) , amino-functionalized
magnetic silica spheres (Fe304@Si02-NH2, denoted as FSN) were first synthesized using Fe3O4 as the magnetic core,
tetraethyl orthosilicate (TEOS) as the silicon source, and 3-aminopropyltrimethoxysilane (APTMS) as the amination
coupling agent. Secondly, FSN was modified with carboxyl-terminated hyperbranched polymers (C100) to obtain Fes;04
@Si0,-NH»/C100 (FSNC). Finally, silver nanoparticles were loaded onto FSNC to fabricate the magnetic silver-based
catalyst Ag/FSNC. The catalytic performance of Ag/FSNC in reducing 4-NP to 4-aminophenol (4-AP) was evaluated. The
structural properties of the carrier and catalyst were characterized by X-ray diffraction (XRD) , Fourier-transform infrared
spectroscopy (FT-IR) , scanning electron microscopy (SEM) , transmission electron microscopy (TEM) , and vibrating
sample magnetometry (VSM). The results demonstrated that the carboxyl-terminated hyperbranched polymer-modified Ag/

FSNC catalyst achieved complete reduction of 4-NP to 4-AP within 10 minutes, with a reaction kinetic constant of 0.378

WimHE 2025-03-18
* BEEE  MRUD7(1976-) 2, 5082, [+ iR 5 1) : ZH 4L, E-mail : sufangchen@wit.edu.cn
BB HEEAABAREETIIIE (21403158)



268 g RO 4l CFL ARl

545 4

min'. Moreover, the catalyst retained 100% conversion efficiency after 14 cycles via magnetic recovery and maintained full

activity over 80 minutes. These findings highlight the exceptional activity and remarkable recyclability of Ag/FSNC, laying

a foundation for potential industrial applications.

Keywords terminal carboxylic hyperbranched polymers; silver nanoparticles; catalysis; p-nitrophenol
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Fig. 2 Physical adsorption-desorption diagram of nitrogen over catalyst and its carrier
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Tab. 1 N, adsorption and desorption data of three catalysts and

their support

FEmARR HRER (m’ ") LA (em’-g)  FHFLAR/am
FN 15.59 0.07 16.21
FSN 26.17 0.11 11.66
Ag/FN 19.95 0.09 17.25
Ag/FSN 34.86 0.10 9.31
Ag/FSNC 26.68 0.21 20.07
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Fig. 3 TEM image of carrier FN with catalysts
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Fig. 4 Scanning electron microscope images and EDS layered images of catalysts
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Fig. 5 XRD spectrum of three catalysts
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Tab. 2 Particle size of silver nanoparticles on three catalysts

22031
1

FE 2 PR FWHM d/mm
Ag/FN 0.341 38.7
Ag/FSN 0.333 33.7
Ag/FSNC 0.449 19.2
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Fig. 6 Magnetic Hysteresis loops of three catalysts
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