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Phosphorus, a non-renewable nutrient, is continuously discharged into water
bodies through human activities. Excessive phosphorus accumulation in
surface water causes eutrophication, damaging aquatic ecosystems and can
affect drinking water quality in Hong Kong. Adsorption is a low-cost, simple,
and highly efficient process for capturing phosphate. However, most
adsorption studies consider laboratory-scale batch experiments, which could
not provide process parameters for flow reactors in practical application.
Recently, fixed bed column studies have been employed to study the
adsorption performance in a continuous flow system. However, this type of
reactor suffers from channelling and pressure drop issues. Furthermore, the
lack of process optimisation approach and modelling studies leads to the
inability to accurately predict phosphorus removal performance in preparation
for any opportunity for future scale-up.

Herein, the project team proposes developing a novel semi-fluidised bed
reactor for efficient phosphorus removal/recovery using lanthanum carbonate
(La2(C03)3)-loaded anion exchange resin. This study will first characterise
the adsorbent and then study its performance in the semi-fluidised bed reactor.
The optimisation will be achieved with response surface methodology (RSM)
and its axial dispersion and liquid-to-solid mass transfer coefficients will be
estimated by real-time dynamic modelling. Overall, the research findings can
provide parameters for process scaling-up in future industrial applications.
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