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Preparation of the Silane Monolayer on Magnetite Nanopartlcles and Its

e

Performance with Respect to Phosphate Removal from Water .

XING Ming-chao' , XIE Qiang'*" , CHEN Shou-hui? , WU De-yi' [ ¥ | &
(1. School of Env1ronmentdl Science dnd Engmeermg, Shdnghdl Jiao Tong/ Unlverslty, Shanghdl 200240, Chlna 2, Sehool of

Agrlculture and Blology, Shanghai Jiad Tong Unlversny, Shanghai 200240, C-fnna)
.‘Abstract W-e studled the loading of ' N4(,2+ Am et}}yl§ 3-aminopropyl trlmethoxy silane f}om a'queous solution as a monolayer on
magnetite ndnﬂpdrtl(‘les and examined.the-phosphate removal performance of thé generated adsorbent (silane monoldyer on mdgﬂetlte
nanopamcles dbbreviated as MSMNPs) . ThP re%ultq m,fhcate that silane monolayfr ad%orptlon on magnetite nanoparticles dccurred at
low concentrations™Cequilibrium silane conéentration] €300 mg-L™") and a ~ 100% surface monolayer coverage by silane“could be
J .estdbhshed at'a femperature =90C or a NaCl dongentration =0. 1 mol-L™"J The*FTIR and XPS spectra indicate that hydrolyzed
#ﬂane and magnetite manbparticles are (heml(ally linked. Ths loading of silane as a monolayer did not significantly change the
saturauon magnetization. The adsorption.isotherm "of phosphate based on MSMNPs fit the Langmuir model better, with a calculated

-1

maximum adsorption capacity reaching 7. 59 mg-g ."The adsorption and desorption of phosphate by MSMNPs are very fast, exceeding

90% within 30 min and reaching an equilibrium within 1 h. In conclusion, MSMNPs are novel adsorbents with easy separability, which
enables the repeated use, and rapid adsorption and desorption of pollutants.
Key words : magnetite nanoparticles( MNPs) ; silane; monolayer; adsorption; phosphate
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