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Preparation and Structure of HFBA Monolayer
on PEI - coated Single Crystal Silicon Substrate
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Abstract Heptafluorobutyric anhydride ( HFBA ) monolayer was prepared on polyethyleneimine {PEI) coated
single crysial silicon substrate. Tt could be a promising candidate as lubricant for MEMs and micro — machines .
The ultra — thin film was characterized by means of contact — angle measurement and X — ray photoelectron
spectroscopy (XPS). The great variations of contact angles on the modified substrate indicated that an ordered
monolayer of HFBA was obtained. The XPS results showed that the HFBA monolayer on PEI coating came into
being in the presence of a covalent amide bond hetween the carbouylic groups and the amine groups.
Furthermore, the adsorption of HFBA anto PEI surface could be described with Langmuir chemical monolayer
adsorption .
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Fig.1 A schematic presentation of the hydrogen bonds
between PEI and the hydroxylated subsirate
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Table 1 Contact angles on various film suraces tested
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Fig.2 A schematic presentation of the HFBA monclayer
film on PEI coating
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Fig.3 XPS spectra of HFBA monolayer on PEI coating
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Table 2 Binding energy for HFBA monolayer on PEI film
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Fig.4 A plot of variation of water droplet contacl angle vs
exposure time for PEI coating exposed to vapor of HFBA
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