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Applying nanofiltration to reduce hardness of thermal water

Geothermal conditions are extremely favourable in Hungary. Thermal water is accessible on 70% of the territory of the country, at lowest temperature of 30°C. For energetic purposes, it can be utilized in two different ways: for supplying heat or generating electricity. In relation to utilization, one of the most serious problems derives from the chemical composition of thermal water. The present paper investigates the opportunities of preventing scaling by membrane technologies.
The nanofiltration membranes are widely used in the field of watertreatment. There are studies available which deal with general softening and prove the effectiveness of this method. However, thermal water has special requirements in case of nanofiltration. NF has numerous advantages as opposed to other conventional technologies. On the basis of their separation mechanism, this method promises to be suitable for solving the problem of scaling.
Measurements were performed on a Thin Film NF DK (GE Osmonics) membrane, thermostated at 50°C and at a pressure of 35 bar with four different samples (from four Hungarian cities – Eger, Komárom, Mályi and Mezőkövesd) using batch plant (CM-CELFA Membrantrenntechnik AG P-28). Experiments were carried out so far as the permeate yield reached 95%, so the initial water sample was concentrated to 5 (V/V)% of the initial. Besides water flux, the conductivity and the concentration of permeates and retentates were measured and analysed during the experiment using ionchromatography.
The results showed that NF DK could achieve the rejection of Ca2+ and Mg2+ approximately 90% and 80%, respectively. Besides a relatively high permeate flux (~252 l/m2/h) we reached a 92%-rejection of Ca2+ and an 88%-rejection of Mg2+ in case of the thermal water from Komárom. The system also resulted in the reduction of the monovalent ions of Na+ and K+ up to 54% and 43%.
After filtration, the scaling properties of thermal water were simulated with the help of a chemical equilibrium modelling software, called Visual MINTEQ 3.0 (based on U.S. EPA’s MINTEQA2 software). The results of the permeate samples prove that nanofiltration is an efficient process in preventing scaling of thermal water.



