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Chemical enhanced primary treatment (CEPT) is a highly effective sewage
treatment strategy applied in Hong Kong, but CEPT effluent still contains
considerable amount of rapidly degradable organics which needs to be
removed biologically. To tackle the critical oxygen transfer issue for
potential upgrade of bioreactor at limited footprint, three types of next
generation aeration systems will be investigated with high purity oxygen
(HPO) for polishing the CEPT effluent. Oxygen transfer efficiencies
(OTEs) of (i) a high-gravity rotating packed-bed; (ii) ultra-fine pore
diffusers; and (iii) hollow fibre membrane aerator, will be investigated in
lab-scale tanks under both standard methods and processing conditions
using off-gas monitoring technique. The experimental results will be
applied in a modified self-coded Activated Sludge Model III (ASM3) to
clarify the relationship among important water quality indexes (i.e.,
oxygen demands, nutrients, salinity, and surfactants) and operational
conditions (i.e., alpha-factor, air flow rate, and sludge retention time). In
addition, HPO will be used to enhance the production of cellulase from
CEPT sludge, which may be applied in the recovery of ferric and polymers
after enzymatic hydrolysis of the biosolids.
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