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Effects of light qualities, ammonia nitrogen, and copper on growth of Scenedesmus obliquus to treat swine

wastewater
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Abstract: In this study, a strain of Scendesmus dimorphus with strong anti-fouling property was selected to investigate the effects of light
qualities on the growth of Scendesmus dimorphus to treat swine wastewater. The growth of the algae based on standard concentrations of am-
monia nitrogen and copper in swine wastewater was studied. The results showed that the growth of algal biomass in white light was better
than that in blue and red light, with biomass productivity of 0.21, 0.04 g-L™"'+d™", and 0.03 g+ L' - d™", respectively. The growth of the algae at
low ammonia nitrogen concentration of 50 mg+ L™ was similar to that of the control, with biomass productivity of 0.20 g-L™"'-d™ and 0.18 g-
L™+ d™, respectively. However, the growth of the algae was influenced by high concentrations of ammonia nitrogen (500 mg+ L™ and 2000
mg+ L") with biomass productivity of 0.12 g-L™"-d™" and 0.11 g-L™"-d™', respectively. In addition, the growth of Scendesmus dimorphus was
influenced by copper, with biomass productivity of 0.18, 0.15 g+ L' +d™", and 0.13 g-L™"-d™" at copper concentrations of 0.5, 1.0 mg- L™, and
2.0 mg- L™, respectively. The algal cell can be resistant to high concentrations of copper when ammonia nitrogen co—exists in the medium.
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Table 1 The features of the raw piggery wastewater(mg-L™")
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Figure 1 The growth of Scendesmus dimorphus with different light qualities in swine wastewater

[ @ 15 White
-O- %6 Blue
L Y w4 Red
o
Z
g
K
[=a}
!
]
+
0 X . . . . .
0 2 4 6 8 10 12
Ki R0 A Time/d
3507 — O FDE White
T 300+ O #¢ Blue
0 215 Red
E 250¢F
g
&3 2001
T
E % 150
= 100}
<I_
= 50t
O 1 1

0 2 4 6 8 10 12
KE SRR Time/d

B2 RESERFMHTBREAR NH-NREEZWL

Figure 2 Concentrations and removal efficiency of NHi=N with different light qualities in swine wastewater
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Figure 3 Effects of ammonia nitrogen on growth of Scenedesmus obliquus
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Figure 4 Effects of copper on growth of Scenedesmus obliquus
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