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Photoreduction of Se ( V) by Marine Algae Transitional Metals Light System
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Abstract :Seven marine phytoplankton, including five green algae ( Tetraselmis levis, Chlorella autotmphica , Dunaliella salina ,
Nannochloropsis sp . and Tetrasel mis subcordi formis) , one diatom ( Phaeodactylum tricornutum) , one red alga ( Porphyridium
purpureum) , and three usual transitional metals ( Fe( IIl) , Cu( II) , Mn( I[)) were used to make up marine phytoplanktorn-light or
transitional metals-light or marine phytoplanktormr transitional metals-light system . In such system, Se( VI) could be transformed into
Se( IV) by photoreduction. The species transformation of selenium could be photoinduced by redox reaction of transitional metals .
The photoche mical activity of marine phytoplankton was confirmed for the first time , because marine phytoplankton could adsorb and
concentrated of selenium , transitional metals and organic substances (including the exudation of algae , as reducing agent) which redox
potentials were changed. The ratios of Se( VI) to Se( IV) were dominated by the species , the concentration of marine phytoplankton
and transitional metals , and it could be enhanced through increasing the concentration of marine algae or the combined effect from ma-
rine algae and transitional metals . After photoreduction by ternary system , the ratio of Se( VI) to Se( IV) ranges from 1 .17 to 2.85,
which is close to the actual value in euphotic layer of seawater. The photoche mical process that is induced by marine algae and transi-
tional metals dominative the leading effects on the distribution of oxidation states of selenium .

Key words :species transformation ; selenium ; marine phytoplankton ; photoreduction ; transitional metals
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Fig.1  Photoreduction of Se( VI) by marine phytoplanktomrlight syste m
1 Se( VI) , (
Table 1  Photoreduction of Se( VI) by transitional metals SC( VD )
/ % /h , Se( VD)
Fe( 1) 31.9 6 5 > >
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Mn( 1) 27.7 6
Fe( TI) + Cu( 1I) 28.1 6
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Fig.2  Photoreduction of Se( VI) by marine phytoplanktorr transitional metals-light syste m
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Table 2 Photoreduction of Se( VI) by alga, transitional metals, alga and transitional metals
/ %
A B C D E F

+Se( VD) (S)) 8.8 17.7 9.8 18.1 7.4 14.9 7.3
Fe( I) + Cu( I1) + Mn( 11) +Se( VD) (S,)" 22.2

+ Fe( Il) + Cu( II') + Mn( II) +Se( VD) (S3) 46.1 37.2 32.8 29. 9 37.17 26.0 28.9
S +8S, 31.0 39.9 32.0 40.3 29.6 37.1 29.5
S;- S, 23.9 15.0 10.6 7.7 15.5 3.8 6.7
S; - §; 37.3 19.5 23.0 11.8 30.3 11.1 21.6
S;- (S +8,) 15.1 -2.7 0.8 -10.4 8.1 T - 0.6
1) Fe( 1) «Cu( I1)  Mn( 1) 55250 14 ng/L

Se( VI) . NN 3 3
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Se( VI)/Se( IV) 3.Se( VI)/Se( IV) - . - .
1.17 ~2.85, Se( VI)/Se -
( IV) 1.5~5, Se( VI Se( IV) ,
Se( V) ;
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Table 3 The ratio of Se( VI) to Se( IV) after photoreduction Se( VI)/ Se( IV)

by alga and transitional metals ( Fe( IIl) + Cu( II') + Mn( II)) ( )

A B C D E F G Se( VI) SC( IV),

, Se( IV)

Se( VI)/Se(IV) 1.17 1.69 2.05 2.34 1.65 2.85 2.46
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