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Table 1 Preparation of simulated nitrogen and phosphorus wastewater
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Fig.2 The growth condition of algal biofilm after 8 days
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Fig.3 The effects of Zn>" on the chlorophyll content

in Oedogonium sp.
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Fig.4 The effects of Zn** on the SOD content in Oedogonium sp.
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Fig.5 The effects of Zn>* on the nitrate reductase

content in Oedogonium sp.
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Fig.6 The effects of Zn*" on the protein content in Oedogonium sp.

50 ~—®# Omg-L
—e— 1mg-L"
—A— 3 mge L’

8 —e—5mg-L’
—— 10 mg L'
~ 40 —%— 20 mg+ L
's0
° 351

w
S
T

w42 5EHE) / (g

o
T

o

i E] /d
E7 zZn*xt8gEsi s BESENRMm

Fig.7 The effects of Zn>" on the exocellular polysaccharide

content in Oedogonium sp.
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Effects of Zn>* on the growth physiological characteristics of algal biofilm

LIU Cuixia', HU Zhiquan'*, GUO Xuebai?, LI Ting', DENG Lei'

1. School of Environmental Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China

2. Wanfang College of Science and Technology, Henan Polytechnic University, Zhengzhou 451400, China

Abstract: Using simple biofilm reactor, under 3 500 Ix illumination and ratio of light and dark of 14 : 10, algal biofilm was
domesticated by simulate nitrogen and phosphorus wastewater. The algal species was Oedogonium sp.. The effects of different Zn>*
concentration on algal biofilm formed by Oedogonium sp. was evaluated by the growth and physiological property. Considering algal
tolerance range of Zn*, five concentration levels were selected: 1.0, 3.0, 5.0, 10.0, 20.0 mg Zn* per liter simulate nitrogen and
phosphorus wastewater. A certain amount of algae biofilm was removed from the reactor regularly. The following physiological
biochemical indexes were measured: Chlorophyll, Superoxide Dismutase (SOD), Nitrate Reductase (NR), Protein, Exocellular
Polysaccharide. The dry weight was used as the standard. The results showed that: the algal biofilm could endure certain
concentration of Zn>*. The Zn>" concentration of 5 mg-L™' showed positive promotion effects on algal biofilm growth. When Zn*
concentration increased to 20 mg-L™', inhibitory action was obvious. When Zn*" concentration was 3 mg-L™, the content of algal
chlorophyll was promoted. While the content was decreased under Zn>* concentration increased to 20 mg-L™ obviously. The impact
of Zn*"on algal biofilm physiological property was different. The content of SOD was obviously restrained with Zn*" concentration
increased. The Zn>" concentration of 10 mg-L™" showed positive promotion effects on the content of NR. In the initial stage of test,
the content of Protein was increased. However, it was decreased in the last. In the first two days, the Zn’" concentration of 20 mg L~
'showed positive promotion effects on the content of Exocellular polysaccharide. Its content was 1.4 times than the contrast. The
above phenomenon showed that the growth and metabolism of algal biofilm would have some different changes under the impact of
heavy metals. These changes could make the algal biofilm grow better under certain concentrations of heavy metals and provide the
theoretical basis for the further use of algal biofilm.

Key words: algal biofilm; Oedogonium sp.; Zn**; growth physiological characteristics



