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Study on the Fouling Characteristics of RO Concentrate in MVR Evaporation Crystallization
through Softening Pretreatment
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Abstract: The three gradient pretreatment conditions for the industrial high-salinity wastewater treatment plant are
non-softened, conventionally softened and deeply softened; thus, it is necessary to know how different softening
depths affect the scaling rate, structure of the fouling layer, heat-exchange stability and equipment energy consumption
during the evaporation-crystallisation stage of RO concentrate systematically. The Threshold Effect of Hardness Ions
on Scaling Inhibition has also been studied. According to the above experiments, pre-treatment softening can reduce
the concentration of scaling ions in the water and thus prevent evaporation-crystallisation. Increase the softening depth
to reduce the temperature difference in the heat exchanger of the evaporator, decrease the thickness of the fouling
layer considerably, and thus extend the service life of the equipment. The total hardness of the influent water without
softening was 3120 mg/L; after conventional softening, it dropped to 65 mg/L, and with deep softening, it was less than
18 mg/L. If the residual hardness is less than 20 mg/L, there will be a noticeable change in the slope of the MVR curve,
and the scale inhibition will be relatively good. Determine the softening control threshold of the MVR system for RO
concentrate in this paper and provide engineering support for the optimisation of pretreatment and scaling prevention in
other high-salinity wastewater zero-liquid discharge projects.
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