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Effect of Plug-flow Operational Mode on Performance of Microalgal
Photobioreactor for Treatment of Piggery Wastewater
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Abstract:  The operational mode of microalgal photobioreactor for the treatment of piggery
wastewater is of great significance for developing the livestock and pouliry wastewater treatment
technologies with resource recovery and low operational cost. In this study, the effects of daily plug-flow
duration and plug-flow velocity on the start-up, algal biomass concentration and pollutants removal
efficiency of the corridor microalgal photobioreactor for the treatment of actual piggery wastewater were
investigated, and the optimal plug-flow operational mode was discussed. The 24-hour continuous plug-flow
operation promoted the rapid start-up of the reactor. The daily intermittent plug-flow operation with low
flow velocity enabled the reactor to obtain the maximum algal biomass concentration and the best
treatment performance. The larger flow velocity and the longer daily plug-flow time resulted in the higher
COD removal efficiency. The reactor also maintained a high removal efficiency of ammonia nitrogen at the
daily intermittent plug-flow operation mode with low flow velocity. The lower flow velocity and shorter
daily plug-flow time led to the higher removal efficiency of total phosphorus.
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Fig.1 Plain of microalgal photobioreactor
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Tab.1 Setting of plug-flow conditions

T4 H #ER AT /h S/ (m-s™)
1 24(4K) 0.134
2 24(4K) 0.062
3 24(4K) 0.048
4 12(07:00—19:00) 0.134
5 12(07:00—19:00) 0.062
6 12(07:00—19:00) 0.048
7 8(08:00—16:00) 0.134
8 8(08:00—16:00) 0.062
9 8(08:00—16:00) 0.048
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Fig.4 Average biomass of photobioreactor under different
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Fig.5 Removal of pollutants at different push velocity and time
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Tab.2 Evaluation of treatment effect and energy consumption at different plug-flow conditions

5OH HEI I H=0.048 m/s W I H=0.062 m/s HEFR L #=0.134 m/s

A PHAIRIT ) | REAE/(kW -h-d™") | ZbBHALRIT A | REAE/(KW -h-d™") | AbBERCRITS) | REFE/(KW -h-d™)
e =8 h 1.57 0.24 1.76 0.36 1.30 0.72
T =12 h 1.92 0.36 2.12 0.54 1.73 1.08
R =24 h 1.81 0.72 2.02 1.08 1.06 2.16
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