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Photoreduction of S&( ) by Marine Algae- Transitional MetalsLight System
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Abstract :Seven marine phytoplankton, induding five green adgae ( Tetrasd mis levis, Chlorella autotrophica, Dunalidla salina,
Nannochloropsis 9. and Tetrasel mis subcordiformis) , one diatom ( Phaeodactylum tricornutum) , one red alga ( Porphyridium
purpureum) , and three usud trandtiona metas (Fe( ), Cu( ), Mn( )) were used to make up marine phytoplanktorrlight or
trandtiond metaslight or marine phytoplankton-transgtiona metaslight sysem. In such sysem, Se( ) could be tranformed into
S( ) by photoreduction. The gecies tranformation of sdenium could be photo-induced by redox reaction of trandtiona metals.
The photochemical activity of marine phytoplankton was confirmed for thefirst time, because marine phytoplankton could adsorb and
concentrated of selenium , trandtional meta s and organic substances (including the exudation of agae, as reducing agent) which redox
potentias were changed. The ratiosof Se( ) to Se( ) were dominated by the ecies, the concentration of marine phytoplankton
and trangtional metas, and it could be enhanced through increas ng the concentration of marine agae or the combined efect from mar
rine dgae and trandtionad metas. After photoreduction by ternary sysem, the ratioof Se( ) to Se( ) rangesfrom 1.17 to 2. 85,
which is dose to the actua vauein euphotic layer of ssawater. The photochemica process that isinduced by marine agae and trans-
tional meta's dominative the leading efectson the distribution of oxidation statesof sdenium.
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Fig.1 Photoreductionof Se( ) by marine phytoplanktorrlight system
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Fig.2 Photoreduction of Se( ) by marine phytoplanktorrtranstiona metaslight sysem
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Table 2 Photoreduction of Se( ) by dga, trandtiond metds, dga and trandtiond metas
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S +S, 31.0 32.0 40.3 29.6 29.5
S-S 23.9 10.6 7.7 15.5 6.7
S-S 37.3 23.0 11.8 30.3 21.6
S- (S1+S) 15.1 0.8 -10.4 8.1 -0.6
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Table3 Theratioof Se( ) to Se( ) ater photoreduction S( )/ Se( )
by dga and trandtiona metas (Fe( ) +Cu( ) +Mn( )) ( )
A B C D E F G
S( ) s();
Se( )/ Se 1.17 1.69 2.05 2.34 1.65 2.85 2.46
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