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a b s t r a c t
Effect of fabrication parameters on the performance of polyamide reverse osmosis membrane was sys-
tematically investigated and the design of experiment (DOE) method was used as a tool for assessing 
the degree of contribution of individual parameters on the resultant membrane performance; this was 
in order to determine the optimized combination of the various parameters. The parametric studies 
for fabrication included reaction time, temperature of monomer containing solutions, type of organic 
solvents and monomer concentration. Reaction time controlled the amount of m-phenylenediamine 
(MPD) diffusing into organic solvents, and the temperature of MPD solution determined the hydroly-
sis rate of trimesoyl chloride (TMC) taking place exclusively in aqueous phase. Seven organic solvents 
were investigated to generate various diffusion rate of MPD monomers into the organic solvents, and 
the thin-film composite (TFC) membranes prepared from higher diffusion rate of MPD into organic 
solvents showed dense and thinner polyamide layers. Concentration of TMC in organic phase and 
MPD in aqueous phase showed the effects on the amount of TMC available on the reaction zone 
and the degree of MPD diffusing across the interface, respectively. Optimum combination of MPD, 
TMC and aqueous additive concentrations was established with the DOE method for TFC polyamide 
reverse osmosis (RO) membrane. The reliability of optimum settings for RO membrane preparation 
condition was verified by confirmation experiments. This study showed that various combinations 
of monomer concentration for fabrication of RO membranes with tailor-made performance could be 
provided from DOE and response surface methodology analysis.
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