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Tab.2 Concentration of Cu®" in the flask of A lexandrium tamarense

o]

38

50~200 p.g/L

Cu2+

9d

Cu2+

o 3d
5d

Cu2+

Cu2+

Cu2+

46
150 wg/L
10
1/2, Cu*
Cu2+
o
Cu2+
1IN 1 o
1 Cu*
Tab.l Maximum specific growth rate of Alexandrium tamarense in
seawater with different concentrations of Cu®
p(Cu*)/(ng L") A p(Cu®)(pg L) ra
0 0.31 150 0.20
50 0.19 200 0.20
100 0.23 300 0.16
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Fig.2 Cell structure of Alexandrium tamarense in seawater with
different concentration of Cu®
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Tab.3 Maximum specific growth rate of Prorocentrum micans in
seawater with different concentrations of Cu*

P(Cu®)/(pg L") re P(Cu)(pg L) "
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Fig4 Cell structure of Prorocentrum micans in seawater with
different concentration of Cu®
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Tab.4 Statistics on damaged cells of Prorocentrum micans
in different life periods

PCEY 3 g a—6d 7~9d PCYY 34464 7~9d
(ng LY (ng L
0 919 09 150 49 2/10 0410
0 29 29 109 200 410 111 110
100 29 49 19 300 39 212 110
R 9 1
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Tab.5 Concentration of Cu®" in the flask of Prorocentrum micans

p(Cu)/(ng L")

0 14.71 16.26 -1.55 -0.11
50 59.12 54.66 4.46 0.08
100 108.0 104.3 3.7 0.03
150 155.2 150.0 52 0.03
200 200.2 193.0 72 0.04
300 290.0 277.8 12.2 0.04
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OPTIMIZATION DESIGN TO REVERSE OSMOSIS PROCESSING VC CONDENSATION WATER BASED
ON QUADRATIC REGRESSION ORTHOGONAL ROTATING COMBINATION

Xiao Rufeng'?, Liu Jingyang?, Zhang Jiangiang'

(1.Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 610031, China
2.Chinese Research Academy of Environmental Sciences, Beijing 100012, China)
Abstract:  In order to optimize the treatment of VC condensation water by Reverse Osmosis, Quadratic regression orthogonal rotating combination
design methodology was employed to investigate the effects of the independent variables and their interactions on the removal rate of TOC of VC
condensation water. Reaction temperature, pressure, backflow ratio and pH were selected as independent variables, and the removal rate of total
organic carbon (TOC) of VC condensation water as the response value. The best process operation conditions of Reverse osmosis was studied by
response surface analysis, and the influence degree of the factors was studied by the contribution method. The results showed that in the test range size
the effect of factors were pH >reaction temperature >pressure >backflow ratio; and the optimal operating conditions of reverse osmosis were
temperature 33.58°C | pressure 1.34 MPa, backflow ratio 0.49, pH 7.45. In optimized conditions, the removal rate of TOC of VC condensate water was
90.22%, Experiments showed that the actual value fit the model prediction with 4.75% relative deviation, and the removal rate increases 8.26% after
optimization.

Keywords . reverse osmosis; condensation water; quadratic regression orthogonal rotating combination design; optimization
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IMPACTS OF COPPER ON TWO TYPES OF MARINE MICROALGAE

Lin Zhiquan', Gao Zhongwen?, Gao Xueli', Su Baowei', Gao Congjie'

(1.Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Qingdao 266100, China;
2.Education and Training Center of Beijing, State Oceanic Administration, Beijing 100194, China)
Abstract: The impacts of excessive heavy metals in brine on Prorocenirum micans and Alexandrium tamarense were investigated. In this study, a series
of solutions with different Cu** concentrations were prepared to observe the influence of Cu® on two types of microalgae, Prorocentrum micans and
Alexandrium tamarense. Statistics algal cell number change during algae growth process, making the algae growth curve under different Cu** content,
using bio-microscope to observe survival situation and cell shape changes of marine microalgae under different of Cu®* content environmental. It was
concluded that copper had certain influence on the growth, reproductive and swimming ability of Prorocentrum micans, while it almost had no impacts
on the cell morphology. However, addition of copper would do damage to the cell morphology of A lexandrium tamarense. Adding Cu®* had a greater
impact on marine Prorocentrum micans cell morphology. But as time went on, copper had positive impacts on the growth and reproductive ability of
Alexandrium tamarense.

Keywords: seawater desalination; heavy metal; copper; Prorocentnum micans; alexandrium tamarense



