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Abstract

In this paper, the performance of a fluidized bed crystallization (FBC) reactor in calcium softening of the
specific water sample (Bojnourd Shirin-Dare dam) has been investigated. After definition of the problem
(construction of a softening unit for water treatment plant of Bojnourd), the results of feed quality were
assessed and the values of mentioned parameters for optimum operating conditions of reactor were
determined in order to reach the maximum efficiency for calcium softening. Afterwards, in order to
determine the performance parameters, pilot tests were conducted by semi-industrial reactor on 1 m’
sample of the feed. Accordingly, various type and amount of chemicals and up-ward velocities were
performed. The variables such as: flows (feed and chemicals), pH, temperature, EC of inlet and outlet
streams, height of bed (fixed and fluidized), total concentration of the calcium in inlet and outlet streams
were measured during the pilot tests. After analyzing the results of pilot tests (removal efficiency of
calcium is around 90%), the best chemical (NaOH), up-ward velocity (80 m/h) and pH value (9.5) were
determined for softening reaction. Furthermore, with respect to the low water discharge with pellets and
lack of any wastewater production, this process categorizes in the group of zero liquid discharge and
environmental friendliness processes.
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