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Cultivation of Spirulina platensis in Digested Piggery Wastewater Pretreated by

SBR with Operating Conditions Optimization ¢ |\ i B
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Abstract: Dlgested plggery wastewater( DPW) contains hlgh concentrations of mtrogeql"l and phosphbrus which could be Used as a cost-
effecnve culture medium for Spirulina platenszs "However, Spinulina platensis wottld ' be limited' by imany factors in the cdmplex
composltlon of DPW gFespecially the high conc“entrdtwn of dmmomum In this paper, a traditional sequencmg batch reactor(SBR) was
used'{o remove these inhibitors in DPW. Thesretention of n]_t.rate sand nitrite in the effluent, which was used as nitrogen source for
vultlvatmg Splrulma platensis, was studied at“different ratios=0f Whcmical oxygen demand( COD) to total nitrogen( TN) in the influent.

By compating the growth of Spirulina platensis in the related effluents, the operation condition of SBR was optimized. The lab-scale
in the effluent when the COD/TN
ratio of SBR influent was 3. 0. In particular, the concentrations of ammonium, nitrate and nitrite in the effluent were 51.2 mg-L™",

cultivation results showed that Spirulina platensis possessed a high biomass yield of 0. 084 g+ (L-d) '

91.6 mg-L 'and 213. 1 mg-L™", respectively. Furthermore, the aforementioned effluent was also used to culture Spirulina platensis in
a 120 L outdoor raceway pond, and the growth rate of Spirulina platensis reached (0. 075 +0.003) g+ (L-d) ™" after 10-day culture.
The protein content of Spirulina platensis was approximately 60% and the removal efficiency of ammonium was 99% . This study
provides an alternative method for the utilization of DPW.

Key words : digested piggery wastewater( DPW) ; Spirulina platensis ; sequencing batch reactor( SBR) ; recycle ;ammonium
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Fig. 1 Schematic diagram of SBR

REFRARIAEE N  IRE 28°C +2°C . JEIRE6 000
Ix +2 000 Ix, JEHEEE (12 h:12 h).
N8 S A MR 43 oA 2 Fh 100 mL, 120 L. H:
H 100 mL 7T FREEAIKZR 100 B UEAT ik,
KBk, BT SR i K T e HLER B B R,
O M2 e A K IR I IR Zarrouk ' 3% 55 A
#MFE NaHCO, 16.8 g-L~" M FEid & K, HPO, , ffi %
H 9 p PG E A Zarrouk K. ¥ 100 mL ik



2912 2N 5%

B 38 %

5 B SR K EE A 250 mL B BT, 38 A SRl
T HAHIIR Doy 76.0. 2 ~0. 3, B TOCHRE IR 54,
R 3 ASATHE, 55 557 55 R 914k 0 2 Bof 5% 77 A 1k
WG, BRFNES 2 W IFNE Dy, , H LG5
10 d. 120 L a0 T MBI M B MK 2 m, %
0.4 m, /K O0. 15 m, IR AN Y, B T=
SNRHR R IR 2 B s, KM 6 BRI
32C +3°C, A ROEIE IR EE30000 Ix +20 000 Ix.

‘== 4 M Sl AE i 22 0T 10% A KK 54T T
B, FR W K 26 FH T 00 3 /K, 6 8 NaHCO, 16. 8
gL' B0 24 h ULEE I e e A KOIR L 10 SR 57 E
AR KM AR A SR it KR | pH
Dy B84k, 5535 10 d J5 1 400 H 8 A H5 12 e
PN BE F5 U T 43 Ok DR BUZ E MR AR T
U S I K R, VR P R BRI
T 35 A 41 B ) A 5%

£2 SBRIETEH
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Fig. 2 Picture of the raceway pond
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Fig. 3 Removal of NH, -N and accumulation of NO; -N in SBR
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Fig. 4 Growth curves of S. platensis in different media
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Fig. 5 Growth curves of S. platensis in raceway pond
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Table 5  Nutrient removal and recycling to S. platensis cells
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