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ﬂé@m This study examined the effects of nitrogen species (NH4+-N/NO3--N ratio) and biomass retention time (BRT) on nutrient uptake and
biomass productivity in Chlorella sp. In batch photobioreactors (PBR), microalgae were cultivated with varied nitrogen species ratios (100% NH4+-N, 50% NH4+-N:50% NO3--N,
and 100% NO3--N). It was observed that a medium containing 100% NO3—N boosted algae growth, with a maximum biomass concentration of 3188 mg/L. However, the lowest
nutrient removal rates were obtained under the 100% NO3--N condition, according to the reverse logistics model. In contrast, the highest removal rates occurred for substrate
containing 100% of NH4+-N species based on first-order decay models, although yield biomass was lower (2940 mg/L). The presence of the ammonia nitrogen resulted in the
flocculation of the microalgae into large flocs, suggesting that ammonia nitrogen was rapidly consumed to produce flocculation-related metabolic products rather than for
biomass production. Using the 100% NH4+-N medium, different BRT values (7, 5, 3, 2 days) were examined under continuous operation using a membrane photobioreactor
(MPBR). At 3-day BRT, the maximum biomass productivity, nitrogen, and phosphorous removal rates were 214 + 4, 63.1 + 4.1, and 2.1 + 0.6 mg/L d, respectively. The biomass yield

increased as the BRT decreased, leading to an increase in pollutant removal rates. Finally, this study provides some essential information for improving the operating conditions
of membrane photobioreactor system under different biomass retention times and various nitrogen sources in the feed.
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nutrient remeval of Chlorella sp. in MPBR systems

Fig. 1. Schematic diagram of (a) the batch photobioreactor(PBR);

(b) the continuous membrane photobioreactor (MPBR).
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* In the batch test, changing NH4+-N/NO3--N ratios influenced nutrient uptake and biomass growth in PBR.

Nitrogen supplies in the form of NH4+-Nare preferred by Chlorella sp., however, the growth rate is greater with 100% NO3--N condition.
In continuous mode, low biomass retention time led to higher algae production and higher nutrient uptake rate in MPBR.
Given results suggest that the highest biomass production and nutrients removal in the MPBR were obtained at the 3-day BRT, HRT of 2 days, the
average flux of 4.0 L/m2.h, and continuous illumination of 24 h/24 h.
e The relatively low fouling rate was obtained at the 3-day BRT (0.22 kPa/d) and the 2-day BRT (0.19 kPa/d) which positively correlated with the
biomass concentration.
e The results of this study could provide basic information for improving the operating conditions and configuration of the algal process in
wastewater treatment.
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