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Distribution of Matrix-Bound Phosphine in Surface Sediments of Jinpu Bay

YOU Li-li', ZONG Hai-bo', ZHANG Shu-fang®, YIN Guo-yu', LI Tao', HOU Li-jun
(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China; 2. Center of
National Marine Environmental Monitoring, Dalian 116023, China)

Abstract: This work investigated the distribution of matrix-bound phosphine in surface sediments of Jinpu Bay and associated
environmental factors in summer, using the gas chromatography combined with a pulsed flame detector ( GC-PFPD). It showed that
phosphine ubiquitously presented in the sediments of Jinpu Bay. Contents of matrix-bound phosphine varied between 62. 58 and 190. 81
ng-kg™', with the average value of 114.42 ng-kg™'. In addition, the spatial distribution of matrix-bound phosphine indicated that
matrix-bound phosphine in inshore sediments had relatively higher contents than those in offshore sediments. Statistical analysis showed
that matrix-bound phosphine significantly related to organic phosphorus and alkaline phosphatase activity (R =0.882, P =0.01; R =
0.819, P=0.023). However, there were no correlations between matrix-bound phosphine and organic nitrogen, inorganic phosphorus
and sediment grain sizes. These results implied that accumulation and distribution of matrix-bound phosphined were mainly affected by
the decomposition of organic phosphorus by microorganisms.
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Table 1  Physicochemical characteristics of the

surface sediment in Jinpu Bay

BT #Ht/% Wb/ % /% ON/%  0C/%

JP1 18.93 48.62 32.45 0. 042 0. 47
JP2 17.32 62. 94 19.74 0. 084 0. 63
JP3 21.83 53.74 24.43 0. 058 0.53
JP4 14. 62 53.84 31.54 0. 041 0.72
JP5 18.23 49.82 31.95 0. 054 0.69
JP6 17. 62 63.21 19. 17 0. 053 0. 68
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Fig. 2 Distributions of total phosphorus (TP) , inorganic phosphorus (IP), organic phosphorus (OP) and

alkaline phosphatase activities (APA) in the surface sediment of Jinpu Bay
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Fig. 3 Distribution of matrix-bound phosphine ( MBP)

in the surface sediment of Jinpu Bay
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Fig. 4 Relationships between matrix-bound phosphine ( MBP) and phosphorus fractions (TP, OP and IP) and alkaline phosphatase

activities (APA) in the surface sediment of Jinpu Bay
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Table 2 Correlation coefficients of matrix-bound phosphine and sediment physicochemical parameters
ON 0c it il w MBP
ON 1
oC 0.49 1
Mt 0. 149 -0.718 1
kg 0. 635 0.371 -0.225 1
w -0.701 -0. 106 -0.148 -0.930"" 1
MBP -0.443 0.737 * -0.459 -0.248 0.424 1

1) # * FREBEKFE P<0.01; * FniBEKFE P<0.05
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