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Study on removal of nickel porphyrin by spherical polymer brush
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Abstract ; Taking octaethyl nickel porphyrin ( OEP-Ni) as a model compound, the differences in the removal of
OEP-Ni by polyvinyl imidazole brushes ( PVIm@ SiO, ) , polyvinylpyrrolidone brushes (PVP@ SiO,) and polyacrylic
acid brushes (PAA@ Si0,) respectively are explored.The results show that the removal rates of nickel by PVIm@ SiO, ,
PVP@ Si0O, and PAA @ SiO, reach 28.9%, 15.7% and 9. 8%, respectively when the temperature is at 110°C, the
removal process spends 3 h,and the mass fraction of polymer brush is 6,000 pg+g™'.It is also found that the removal
rates of these three polymer brushes to the simulated crude oil reach 9. 9% ,6. 8% and 5. 8% , respectively.In addition,
DFT calculation results show that among three monomers, vinylimidazole ( VIm) has the largest chelating ability to
nickel , vinylpyrrolidone ( VP) comes next and acrylic acid ( AA) has the smallest one, which are consistent with the
removal effect of polymer brushes on OEP-Ni.Taking tetraphenyl nickel porphyrin (TPP-Ni) as a model compound, its
removal effects by PVIm@ SiO, ,PAA@ SiO, and 5% acetic acid solution are studied.It is shown that the removal rates of
TPP-Ni by PVIm@ Si0, , PAA@ SiO, and 5% acetic acid solution reach 7.6%,9.3% and 1. 6%, respectively. It is

verified that polymer brush is a more promising de-metalizing agent than traditional small molecule acids.
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