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Abstract: The effects of three different pretreatment drying methods ( vacuum freeze-drying, oven-drying and air-dr-
ying) on the analysis of phosphorus (P) species and their bioavailability were investigated in five typical surface sedi-
ments from the Maowei sea in the northern Beibu Gulf. The long-term pretreatment process of air-drying promoted the
microbial degradation and transformation of sedimentary P compounds into inorganic P (IP) ,resulting in the highest
concentrations of IP and total P (TP). The highest levels of organic P (OP) were recorded in freeze-drying samples.
Among different IP species, the highest concentrations of exchangeable P (Ex-P) and Fe-bound P (Fe-P) were found

in oven-drying and air-drying samples, respectively. The variation trend of the extraction concentration of authigenic
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apatite P (Ca-P) and detrital P (De-P) using different pretreatment drying methods was not significant due to their sta-

ble chemical properties. Compared with the other two methods, freeze-drying could reflect the actual composition charac-

teristics of different P forms in marine sediments,and is an ideal method for sample drying. Thus, this pretreatment seems

to be the best drying method. Correlation analysis indicated that,in addition to Ca-P,changes of individual samples did

not influence the analytical integrity of Ex-P,Fe-P,De-P and OP in extracted solutions from different pretreatment drying

methods. The concentrations of bioavailable P (BAP) in the air-drying samples were higher than those of vacuum freeze-

drying and oven-drying but,the single factor analysis of variance showed no significant differences on the evaluation po-

tential BAP in surface sediments of the Maowei sea based on the three pretreatment drying methods.
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Fig. 1 Survey area and sampling stations in the Maowei sea
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Tab. 1 Qualitative characteristics in surface sediments of the Maowei sea

pIEbA 2y W Hifse Rz IR/ (%) it/ (%) W/ (%) W/ (%)
Ml 108.61 21.84 8.9 67.1 24.1 63.7 12.2
M2 108.55 21.75 19.4 70.3 28.5 60.0 11.5
M3 108.53 21.77 18.8 70.4 34.8 56.5 8.7
M4 108.51 21.81 10.0 56.7 16.2 73.5 10.3
M5 108.55 21.91 5.5 52.4 10.0 78.3 11.7
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Fig. 4 The ratio of TP,IP and OP concentrations in surface sediments from different pretreatment drying methods
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Tab. 2 Concentrations ( pumol/g) of various phosphorus forms in surface sediments from different pretreatment methods

Ve UR TR AEIRAL T | A IR KRE A 2 A T
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i oAb B T % Ex-P Fe-P Ca-P De-P oP
M1 A 1.45 3.85 0.11 0.90 1.67
B 1.52 4.45 0.13 1.04 1.82
o 1.10 5.66 0.15 1.04 2.23
M2 A 0.90 3.52 0.15 1.52 3.26
B 1.01 4.43 0.16 1.56 2.75
o 0.66 5.37 0.13 1.60 3.09
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C 0.46 9.00 0.15 1.22 8.65
M5 A 2.22 15.27 0.14 2.87 5.73
B 2.49 15.62 0.10 3.01 4.00
C 2.08 16. 44 0.17 3.01 5.15
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Tab. 3 Correlation analysis of the same phosphorus form in surface sediments from different pretreatment methods
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