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Abstract: The surface of ultrafiltration poly(ether imide) (PEI) membrane was modified by using wet-

chemical treatment in order to obtain low fouling material. Poly(propylene oxide)/poly(ethylene oxide) 

monoamine (PEG-amine, Jefamine® M-2070) dominantly ethylene oxide or ethylene glycol part was used 

as surface modifier at the treatment temperature of 88ºC. The amine group reacts with imide group of 

PEI and the PEG block of PEG-amine to ensure a good hydrophilicity to the membrane surface. The 

effect of the PEG-amine concentration (2 and 10 wt %) and modification time (0, 0.5, 1, 3, and 5 h) on 

the morphology (SEM, AFM), hydrophilicity (contact angle measurement, water absorbance ratio), water 

permeability, rejection of BSA and anti-fouling ability of membrane were investigated. The chemical 

structure change during the modification process was monitored by FTIR-ATR, which confirmed that 

imide groups were turned to amide groups during this process. XPS confirmed the breaking of imide 

groups and grafting of PEG chains. Water contact angle measurement and water absorbance ratio 

demonstrated that the treatment with PEG-amine resulted in a better wettability of PEI membrane. From 

the N atom/C atom ratio from XPS analysis and SEM photograph, it could be thought that the reaction 

process is divided in two steps. The first steps in a shorter time (< 1h) only the surface modified and the 

membrane keeps its initial rejection performance with a limitation of the protein fouling. For a longer 

reaction time, partial degradation reaction of the upper surface takes place making membrane surface 

more hydrophilic and enlarging the pores resulting in a significant enhancement of the water permeability. 

It was found that the increase in the PEG-amine concentration cause an increase in the rate of 

functionalization and degradation reaction. Base on the protein filtration experiments, the anti-fouling 

properties of the membrane were evaluated, and the results showed that the PEG-grafted PEI membrane 

has an improved resistance to protein fouling. 
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