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Phosphorus species in sediments and their relationships with soluble phosphorus
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Abstract: This paper presents investigations on geochemical species of phosphorus in sediments and vertical distributions of PO,*-P
in interstitial waters of Fubao Bay in Lake Dianchi. The sediments of Fubao Bay had high TP contents, with the maximum value of
(5630.59 + 424.25)mg/kg. I-P(inorganic phosphorus) was the major part of TP, which was about 55%-74% of TP. Fe/Al-P (P bound to
Al, Fe and Mn oxides and hydroxides) was the major part of I-P, which was about 90% of I-P. The contents of L-P(labile phosphorus)
were very low, which was about 0.5%of TP. The Fe/Al-P contents in sediments were very high, which were highly correlated with
high eutrophication phenomenon and algae blooming events in Fubao Bay, implying a strong diffusion trend for sediment phosphorus
in Fubao Bay. Vertical distributions of sediment phosphorus species were complicated, exhibiting a little disorder in both increased
and decreased trends with the depth. This feature was related to the ecosystem conditions, pollutant discharge and sediment dynamic
conditions in Fubao Bay. Peeper technique (in situ dialysis membrane samplers) was used to sample interstitial waters in sediments, and
vertical distributions of PO43'—P were achieved in the waters. The results showed that concentrations of PO43'—P in interstitial waters had
general increases followed by decreases with the depth, reflecting a possible diffusion trend for PO,*-P from interstitial waters to overlying
waters. Regression analyses showed that concentrations of PO4>-P in the interstitial waters were positively correlated with L-P contents.
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Fig.1 Sampling locations of Fubao Bay in Lake Dianchi
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Tab.2 Phosphorus species in sediments of different locations in Fubao Bay

St A L-P(mg/kg) Fe/Al-P(mg/kg) Ca-P(mg/kg) I-P(mg/kg) org-P(mg/kg) TP(mg/kg)
FB-1 17.73 £ 1.29 842.94 +56.43 269.28 +16.17 1411.59 + 153.46 1035.45 +94.31 2447.04 + 78.98

FB-2 13.93 + 1.64 1941.20 £ 249.61 382.70 £ 37.54 2792.98 + 144.57 1294.72 £ 178.63 4087.71 £ 146.71

FB-3 1.03+£0.33 56.05 £ 1.52 13.95 £ 0.81 103.41 £ 12.65 88.41 £5.92 191.82 + 14.68

FB-4 9.93 +£2.62 3094.54 £ 193.49 414.41 +£71.86 4129.38 £ 347.83 1501.25 £ 278.06 5630.59 +424.25

FB-5 1.33+£0.52 135.66 + 19.04 8.65 +0.94 165.02 +£30.48 135.75 £20.35 300.78 £ 12.67
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Fig.2 Vertical distribution of sediment phosphorus species of Fubao Bay
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Fig.3 Vertical changes of PO,>-P in the interstitial water of Fubao Bay
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Tab.3 Relationships of PO,*-P concentrations in interstitial waters with phosphorus contents

of different phosphorus species in sediments of Fubao Bay

HF L-P Fe/Al-P Ca-P I-P org-P TP PO -P
L-P 1.000

Fe/Al-P 0.440 1.000

Ca-P 0.702" 0.893" 1.000

I-P 0.482 0.986" 0.919" 1.000

org-P 0.751"" 0.898"" 0.9617" 0.908™ 1.000

TP 0.567" 0.980" 0.949" 0.993" 0.951” 1.000

PO,*-P 0.549" -0.004 0.370 0.087 0.331 0.158 1.000

* I E MK o0 =0.05; ** i FMEIKF o =0.01, n=15.
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