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Distribution, Migration, and Transformation Mechanism of Labile Phosphorus in

e

Sediments of Xixi River Estuary, Xiamen |\ 4

PAN Feng'*, CAI Yu’, GUO Zhan-rong’* , WANG Xin- hongl 2 il . o
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Abstract: To explore-thie effect of manganese, iron, and %u]fur geo% emmtry on lhe distribution of labile pho%phoru% n dlfferenl estuarine areas, the diffugion gmdlent n thm- -
film (DGT) samphng tec| hmque was used for in-situ hlgh -tesolution momtonng of available phosphorus ( (DGT I})' mangafiesey liron, and sulfur in sediments' from Xiki River
estuary J in Xiamen.| [The results-showed that the distribution of DGT-P in the vertical profile was closely related'to the redox transformation of iron and sulfur and the hagkground
\alue of active phosphorus i n sediments. The pa%@lvatlon/ adtivation of phosphorus was mainly controlled by the oxidative adsorption/reductive dissolution of phosphorus by iron
oxldesiﬁnd Lhe actiyation of phospheru induced by sulfate reduiction and sulfide accumuldtlon Along the sampling sites, the average”concentration of DGT-P varied greatly
(0.075-0. 80 mg- L7 ), which Was not related to salinitybut closely reldte-d to: red‘(')x conditions, that is, the deeper the oxidation zone, the lower the average concentration
of DGT-P. The simulation=results showed that the phosphorus resupply capaml) from surface sediments to porewater was correlated with DGT-P concentration and redox
conditionsthat is, the oxidative environment was unconducive to the desorption and resupply of sediment phosphorus, whereas the coupling with iron and sulfur geochemistry
in the reducing environment was conducive to the maintenance of high labile phosphorus concentration and the continuous release of phosphorus.

Key words: labile phosphorus; P-Fe-S coupling; estuarine sediments; redox geochemistry; kinetics of adsorption/desorption
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ZRBK, ﬁanI 2 B IE 7 i F e X4 HE
LG X2 Y, 1K 4 A DR WP
5 T ok R TR S (6B 3097 - 1997)wméﬁg§m
FE(FE 1) A (X1 A X6) Ak, I T4

DU K kR . FLBSK DRP FI TDP 94375 5 1 78
IR, ASTR] A S X6 A X 55 . LB K e 3 s
e T B K, p (DRP) /v F 0.19 ~ 0.94
mg-L™", p(TDP) 4T 0.26 ~4.12 mg-L~". It 4k
FLBZK o DOP 1 53 52 43 8 (5 TDP) 7E 1) F X5
=, T AR R
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Table 1  Basic physicochemical characteristics of the overlying water

R T/°C LhE/PSU pH DO/mg-L~! p(DRP)/mg-L"" p(TDP)/mg-L"! RY
X1 27.9 0. 06 8.35 5.36 0. 024 0. 086 0.5
X2 30.7 0. 43 8.28 5.38 0.134 0.184 3.0
X3 30.0 0.54 8.36 6.16 0. 063 0. 103 1.4
X4 30. 4 6.73 7.93 3.47 0. 167 0. 455 3.7
X5 29.0 23.58 7.88 4.22 0. 060 0.078 1.3
X6 28.3 33.87 8.04 4.20 0. 041 0. 052 0.9

1)R 7% EF /K DRP 5 KK bR ifE (GB 3097-1997 ) 55 PUs

FZ U0 2B AL R AR W & 3 RT R,
w(TOC) £ X4 fe i (1.79% ), X1 ~ X3 Wk Z
(1.33% ~ 1.41% ), X5 F1 X6 # 1% (0.70% ~
0.98% ) , bk Xd FNIEA 5L B Fifi 1) Vi RAE 114 50 A1 4%
Fi; o(TS) & 78 X4 Mt = (0.68% ), X1 A%
(0. 11% ). EHTE R WIE K B X4 B LA 15
TRHET, AR TR A W 5 i JE S BL4  t oei 11)

K B M BERR R MR (0. 045 mg-L~") Y LLME

TOC F1 TS AR AT fig 5 HEV5 A OC. BB 2 Al b 22D
Wbk E, HA X1 Wb s ab Fn X6 b ks b kb,
w(ASC-P) 7E X1 F1 X6 K (65 ~69 mg-kg '),
M X457 (86 ~ 105 mg-kg™'); w(ASC-Fe) 5222k
L, HJ& X6 HAK (0. 86 g-kg "), HAAF5E X 17 2
g-kg ' LA Iy ASC-Mn 7E X4 5%, X5 F1 X6 f . 5
SI03T 0 1T LAt v A ORI AR L B
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Table 3 Values of the input and output parameters modeled by DIFS for P (DRP) in the surficial sediments

5 R BT
X1 X2 X3 X4 X5 X6
cg/mg-L! 0.19 0.88 0.41 0.94 0.35 0.53
HWASH R 0.17 0.54 0.20 0.62 0.18 0.60
Ky/cm®-g™! 364 120 208 94 259 122
T./s 6.5E +04 7.0E +02 3.6 +04 4.3E-02 5.2E +04 3.0E +02
LI 2 ky /s 1.5E-05 1.4E - 03 2.7E-05 2.3E +01 1.9E -05 3.3E -03
E_/s7! 4.2E -08 1.2E-05 1.3E-07 2.4E -01 7.4E -08 2.7E -05
F4 RENRYhBEA DIFS AN H S 4E ( TDP)
Table 4  Values of the input and output parameters modeled by DIFS for P (TDP) in the surficial sediments
2 PR
X1 X2 X3 X4 X5 X6
cy/mg-L~! 0.27 1.31 0.65 4.13 0.42 0.60
HWASE R 0.12 0.36 0.13 0.14 0.14 0.53
Ky/cm?eg™! 259 80 133 21 212 109
T./s 1.0E +07 4.3E +03 4.5E +05 1.8E +05 1.9E +05 7.5E +02
TR E 2 ky /s 1.0E -07 2.3E-04 2.2E -06 5.2E -06 5.2E -06 1.3E-03
E_ /st 3.8E-10 2.9E-06 1.7E -08 2.5E -07 2.5E -08 1.2E -05
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