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Abstract: Municipal wastewater is usually problematic for the environment. The process of oleaginous microalgal culture
requires large amounts of nutrients and water. Therefore, we studied the feasibility of oleaginous microalgal culture of Scenedesmus
dimorphus in bubbled column photobioreactor with municipal wastewater added with different nutrients. S. dimorphus could adapt
municipal nutrient-rich wastewater by adding some nutrients as nitrogen, phosphorus, ferric ammonium citrate and trace elements,
and the amounts of such nutrients have significant effects on cell growth, biomass yield and lipid accumulation. At optimum
compositions of wastewater medium, the algal cell concentration could reach 8.0 g/L, higher than that of 5.0 g/L in standard BG11.
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Furthermore, S. dimorphus had strong capacity to absorb inorganic nitrogen and phosphorus from its culture water. There was almost

no total nitrogen and phosphorus residues in culture medium after three or four days culturing when the adding mounts of nitrate and

phosphate in wastewater medium were no more than 185.2 mg/L and 16.1 mg/L respectively under the experimental conditions. As a

conclusion, it was feasible to cultivate oleaginous microalgae with municipal nutrient-rich wastewater, not only producing feedstock

for algal biodiesel, but also removing inorganic nitrogen and phosphorus from wastewater.
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nitrogen/phosphorus removal
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Na,Mo00,-2H,0, 39; Co(NOs),-6H,0, 0.049; H;BO;,
2.86.
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05 - HEE D Kk=2:2:18 (V:IV:V), BOWET
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TLPY% = "
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c

133 &lA. BBEIE

M 5 35T 8 000 r/min 5.0 3 min J5, Wbk
FIWEWHTEA . B EIE ., SECR I
B PR B i 0 A0 53 6O BE L (GB 11894-89, 7K BT
AR AE ), SR T B R R A AL - R B B 3 O B
WEDE (GB 11893-89, 7K i A AY I E) .
1.3.4  HHHr %

Bt R T Ge i 45 F SPSS10.0 E4T B IR K 07 244>
Hr (one-way ANOVA), KH] LSD Fll Tukey HSD
HATHEIT RS (P<0.05),

Table 1 Water quality of domestic wastewater used in the experiments
COD (mg/L) BOD; (mg/L) TN (mg/L) TP (mg/L) NH4-N (mg/L) pH
115.00+2.00 0.46+0.01 17.80+0.10 1.10+0.01 2.60+0.01 7.50+0.20
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Fig. 1  Growth of S. dimorphus in culture medium with
different water resources.
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FEARSE IR LA, FRATUARIE BG11 53R L4 Fh 7
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WE TR 2 R 1~8 4UEFRICRA KM,
IR 1.2 3 hdRik BG11 8553k, % B3] [ 4Rk
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IO i B RO S E SE A 2% CO, IR, A%
HHEBRBHAL, Hit, 1~8 4B AmA
CaCl,-2H,0 5 Na,CO; it} -

R2 EBKEFREBEARTEZHRMOLERH
Table 2 Experimental arrangements for the determination
of nutrients in wastewater medium

Nutrient 1 2 3 4 5 6 7 8
NaNO; + - 4+ 4+ o+ o+ + +
MgSO,-7H,0 + + - 4+ + o+ + +
CaCl,2H,0 - - - - - - = _
Citric acid + o+ 4+ - 4+ o+ + +
Na,EDTA o+ o+ o+ -+ o+ 4

Ferric ammonium

citrate A A + +

Na,COs - - - - - - _ _

KH,PO,7H,0 + 4+ o+ o+ o+ o+ - +

Microelements (As) + + 4+ 4+ + o+ + -
“+” and “—” indicate with or without addition, respectively.
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AT, AL S TR 2R 5
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Fig. 2 Effects of different nutrients added in wastewater on
the growth of S. dimorphus.
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Fig. 3 Biomass production and total lipid content in different
conditions after 12 days of cultivation.
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Fig. 4 Biomass and total lipid content cultured in wastewater
BG11 with different nitrogen gradients after 12 days of
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cultivation.
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Fig. 5 TN consumption in wastewater BG11 with different
nitrogen gradients.
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Fig. 6 Biomass and total lipid content cultured in wastewater
BG11 with different phosphorus gradients after 12 days of
cultivation.
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Fig. 7 TP consumption in wastewater BG11 with different
phosphorus gradients.
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Fig. 8 Biomass and total lipid content cultured in wastewater
BG11 with different ferric ammonium citrate gradients after 12
days of cultivation.
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