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Natural organic matter in aquatic environments can forms carcinogenic organochlorine compounds when is 
chlorinated [1]. On the other hand, the lack of water in the southeast of Spain is the main reason for studying 
new forms of purification techniques optimisation. This optimisation will improve the use of natural waters. 
 
The objective of this work is to study the removal of humic acids with a ultrafiltration system using 
polyethersulfone (5, 30 kDa MWCO) and cellulose regenerated (10, 30kDa) membranes, and study effects of 
conductivity and pH. 
 
Commercial humic acid (sodium salt, Aldrich) were used as the feed water. A stock solution was prepared by 
dissolving 0.5 g humic acid in 1-L deionised water and filtering through 0.45 μm membrane filter. Humic acid 
solutions were prepared by diluting this stock solution in DI water until a concentration of 10 mg/L. The pH was 
adjusted by addition of buffer solution (pH 4-8 phosphate buffer 0.2 M; pH 2.5 H3PO4 0.2 M buffer) until a 
concentration of 25 mM. Conductivity was adjusted to 500-6000 μS by addition of KCl (0.1M). Dissolved 
Organic Carbon (DOC) was measured using a Shimadzu TOC-5000 analyser. UV absorbance was measured  in 
a UV/VIS spectrophotometers (Shimadzu UV-1601) at the 254 nm wavelength and previously pH 7 was 
adjusted with addition of NaOH or HCl in the samples. Specific absorbance (SUVA)was calculated as the ratio 
of UVA to DOC. 
 
Ultrafiltration disc membranes made of polyethersulfone (PES) 5 and 30 kDa and regenerate cellulose (RC) 10 
and 30 kDa obtained from Amicon were used. All disc membranes had a diameter of 63.5mm. Membranes were 
first compacted permeating pure water at 4 bar during 8 hours. Ultrafiltration experiments were carried out in a 
stirred cell apparatus (Model 8200 Amicon Millipore). The stirred cell was initially filled with DI water 
adjusting pH and conductivity in every experiment. The water flux was measured as a function of time at a 
constant pressure (1 bar), until steady flux was achieve. Then, the stirred cell was emptied and refilled with a 
humic acid solution and the system was repressurized. The filtrate flow rate was measured with the filtrate mass 
using an analytical balance. Permeate samples were collected periodically for subsequent concentration analysis. 
At the end of the filtration experiment, the stirred cell was emptied and refilled with DI water at the same pH and 
conductivity as initial experiment. In all experiments the stirring speed was fixed to 200 rpm using a Micromix 
electronic stirrer. All experiments were carried out through the compacted membrane at 1bar, temperature 20ºC. 
Conductivity was adjusted between 500 to 6000 μS and pH was adjusted between 2.5 to 9. 
 
The results show that the DOC removal decrease with the increase of conductivity for all membranes and 
MWCO. The DOC removal decrease and the flux declines further with the increase of MWCO. The flux 
declines further as the conductance increase for membranes PES 5kDa, 10kDa. There is no variation of the flux 
with the change of conductivity for membranes of RC. The efficiency of the removal of organic compounds are 
higher in PES membranes than in RC membranes. This efficiency is between 95-70% in PES, and this value 
decrease for RC (72-50%). The humic acid solution at pH 2.7 show the worst flux decline for membranes PES 
5kDa and 30 kDa and RC 30 kDa. There is no flux variation for RC membrane of 5kDa with the variation of pH. 
Results are according with other authors [2]. 
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