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Removal of calcium magnesium and natural organic matter by nanofiltration

membrane
By Miss. Plaitawan Wongphudorn

Miss. Supaporn Nuengnet

Abstract

The objective of this research project was to study factors affecting the removal
efficiency of calcium, magnesium and natural organic matter removal (NOM) by
nanofiltration (NF) membrane. The commercial membrane sheets used were obtained from
GE Water & Process Technologies (model HLA040FM). The filtration experiments were tested
under a dead-end filtration test cell. The filtration experiments were determined under
controlled conditions with different factors such as (1) different types of hardness (i.e.
calcium chloride, calcium sulfate, magnesium chloride and magnesium sulfate (2) ionic
strengths of 0.005, 0.01 and 0.015'M. The NOM concentration was controlled constant at 10
me/L, pH solution of 7, while the pressure was operated constant at 60 psig throughout
filtration experiments. Experimental results revealed that calcium sulfate and magnesium
sulfate showed lower solution flux and conductivity rejection but higher calcium and
magnesium rejections than those of calcium chloride and magnesium chloride. Increased
ionic strengths from 0.005 M to 0.015 M decreased solution flux and conductivity rejection,
while the removals of calcium and magnesium were increased, resulting in similar trend for
all types of calcium and magnesium. For the combination between calcium, magnesium and
NOM, it was found that calcium sulfate and magnesium sulfate showed lower flux values
than those of calcium chloride and magnesium chloride. In addition, it was found that the
conductivity rejections for calcium chloride, magnesium chloride, calcium sulfate, and
magnesium sulfate were in the range of 83.14% - 83.99%, 79.62% - 80.66%, 83.70% -
84.52%, and 86.67% — 87.37%, respectively. The calcium and magnesium removal had an

average removal value of 90%, indicating higher than conductivity removal.



