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Will calcium carbonate really scale in seawater reverse osmosis?
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ABSTRACTS

The elimination of antiscalant chemicals in SWRO plants will result in a more environmentally
friendly, sustainable and cheaper process. Practically, this can be achieved by determining the real
scaling limits of calcium carbonate in SWRO. In supersaturated solutions the period of metastabil-
ity before the start of crystal growth is commonly indicated as induction time (¢, ). Induction time
longer than the average retention time of concentrate in a single-stage SWRO suggests that scaling
will probably not occur. This research project aims to determine the induction times as a function of
the saturation index and ionic strength for synthetic seawater. The experimental procedure utilized
in this research is a sensitive and stable pH meter with accuracy of 0.01 pH units. The pH meter
used was able to detect precipitation as low as 0.3 mg/l of CaCO,. Induction time experiments were
performed with synthetic concentrates with low and high ionic strength. The synthetic high ionic
strength solution had the same ionic strength, Ca* and HCO; concentrations as the SWRO con-
centrate at a recovery of 30% and utilizing water from the Gulf of Oman. The lower ionic strength
solution comprise the same Ca** and HCO; concentrations as of the high ionic solution but with
lower NaCl content. Results showed a good correlation between the logarithm of the induction
time and saturation index. The pH of SWRO concentrate with (30% recovery) is expected to be in
the range of 8.25-8.3. Experimental results showed an induction time of almost 30 min using syn-
thetic concentrate which is ca. 10-15 times longer than the average retention time of concentrate
in a single stage SWRO (2-3 min). These results need to be verified with real SWRO concentrate.
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