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Influence of rewetting process on distribution and release of phosphorus in sediments of
East Lake Dongting
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Abstract; Fractions and release amount of phosphorus in sediment from East Lake Dongting were analyzed in the process of rewet-
ting with low flow velocities, to provide evidence for phosphorus biogeochemical recycle, risk assessment of endogenous phosphorus
release and eutrophication control scheme in seasonal lakes. In this paper, sediments collected in Eastern Dongting were air dried
before rewetted. Phosphorus fractions in sediments and water were analyzed and indicated that phosphorus in sediments transported
into water and air during rewetting process. Release amount of phosphorus in sediments increased and release rate decreased during
the rewetting process. Significant positive correlation was observed between phosphorus release amount and water velocity. Dissolved
organic phosphorus had relatively stronger absorption ability onto suspended particulate matter, thus they transformed into particle
phosphorus more quickly than dissolved reactive phosphorus. Inorganic phosphorus in sediments transformed into organic phosphor-
us, and bioavailable phosphorus in sediments increased in the beginning of rewetting process. However, in the following stage of re-
welting process, organic phosphorus in sediments transformed to inorganic phosphorus, and bioavailable phosphorus decreased. The
dominate component of inorganic phosphorus in sediments transformed from aluminum-bound phosphate to iron-bound phosphorus.
And the dominate component of organic phosphorus transformed from moderately labile organic phosphorus to labile organic phos-
phorus in rewetting process.
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Fig.1 Water systems in Lake Dongting
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1.2 iR 77 3%

JKEEH pH W40 ( DO ) R LI Ji 32 (ORP) 43531 ] HACH pHY/ ¥ i S0/ 1 5 X K Mettler Toledo
SG68-SevenGo Z3d i 7K BRI (AT . LA pH Il ORP FAE ARSI EAT I, KAL) TP 7
fife 75 B ( DTP ) Ko i 2505 PR ( DRP ) Ve B 43 J R I SR E 43 G BE vk (i 0.45 pum JERE—B 4R 05 7300
3 00 5 A1 K, S, O R o6 VR 31 7 — WA AR 0 o e ek I

DUBUW R A AT (TP) S R SMT B HEAT I . XU R IR A P (RT3l | 11 /R A5 ik
e R PR AN SR I ) DEAT M S I BRI P TG AL (TP ) R TP 5 40 SR A 4 5 4 o
TR K,S, O 1R T 155 T A — A AH 1 406 BE R 2 . AR B BBOR I 1 1) 1P 5 85 143075 1 OB U PR vl 58
Hewh . H A ST BRBE BRI B S . ARG I s g TP RN TP i, 75 R R IOR A ALBE (OP =
TP-IP) &k, I U i o] S8 A WUBE | /454 LB A HLBE AR DLB DA &5 A LB R skt A
BLEE , OB P s A BB | h IS P P R s K RS LB S R Rk

T AT L = ]SS AT HUBE + BT DL (D
IR TEAHLEE = [ A 554 ML+ & A DLk (2)
HAR S B RS A A LI = SR A LI+ 5k A B (3)

UUR A RS ik (Fe™ ) FILEVSR S B R AR AE D Mo e e BE e AT 0 5 , 575t = ik (Fe™)



940 J. Lake Sci.(#:a#2) ,2018,30(4)

/E»\ [16].
FTAFE o HT A0 3 YOPAT , SR B Y LA 3 YRR i A B P I R 1R 25 < 7.32% .
1.3 BMERBHERRITEFE
DL K TP Y BETHEAS R TR P IR (AP) RBTBGE A (v, )
AP=(TP,-TP,)xV/Q (4)
vp=(AP, -AP, )/ (t,~t,) (5)
A, TP BRI ¢ I, EEDK TG TP WL (mg/L) 3 TP B AIK Y TP #e B (mg/L) 5V oy BAIKAK
FR(L) ;Q AT B (kg) ;AP, (AP, 53 5IABIK I 1, (1, Y AP(mg/kg) 1, 4, A BKI (d)

2 BZRE5WE

2.1 R Ik Y IR AL MR

KA FE R, B KR DO ORP H1 pH 4351k 25+29C .6.99 ~ 8.45 mg/L 118 ~249 mV 1 7.26 ~
8.44. PLAYK) pH A1 ORP 4351128 7.59~8.15 F1-180~ 180 mV. | F /KGR #2 sh GTARY I pH T [, AR
YIi ORP SERE)5 . i LKA pH M DO Mk B B &34 i o (1 3) . R4 LK b ORP SEREAI%
JE TR A 200 mV P b fEFR IR, K DO Wk Se i 8.07 mg/L G FEAKE 7.72 mg/L, i J5 T

=
o=

——0.025cm/s —m— 0.05cm/s —&—0.1 cm/s —%—0.15cm/s —e— 0.2 cm/s

300 - 9.0~
> 2000 8.5¢
£ e
= 100F Z,
g E 8.0;&
0 L He
B ook 7.5+
_200 1 1 1 1 1 1] 7.0 1 1 1 1 1 ]
0 10 20 30 40 50 60 0 10 20 30 40 S50 60
AN K/d BN K/d
400 - 9.0 -
300

A /KORP/mV
[3®)
;§
7 sKpH

1 1 L L L ) 7.0 | | |
0 10 20 30 40 50 60 0 10 20 30 40 50 60

KB/ K /d

©
=
T

g
=)

A KDO/(mg/L)
N
(=]

6,0 1 1 1 1 1 J
0 10 20 30 40 50 60

K/
&l 3 Kt B i ORP \pH L K& 757K ORP .pH F1 DO ¥ ¥ 481k

Fig.3 ORP, pH and DO in sediment and water column during rewetting process
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Fig.5 Fractions of inorganic P,organic P and bioavailable P in sediments during rewetting process
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