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Phosphorus Exchange Between Suspended Solids Sediments Overlying Water

Under Repeated Disturbance
LI Da-peng, WANG Jing, HUANG Yong

(School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: The variation of phosphorus (P) exchange between suspended solids, sediments and overlying water under repeated
disturbance was investigated, with the sediments from Meiliang Bay (MLB) and Moon Bay (MB) as materials. The results showed that
the concentrations of total P (TP) and particulate P ( PP) decreased under repeated disturbance. Dissolved total P ( DTP) reached
equilibrium at 8 d, and was kept at 0. 019 mg-L ™' (MLB) and 0.039 mg-L "' (MB). On the contrary, dissolved inorganic P ( DIP)
increased in the overlying water, due to the highest concentration of NH,CI-P in the sediments, and then decreased. It reached
equilibrium at 8 d, and was kept at 0. 013 mg-L ™' (MLB) and 0.028 mg-L™'(MB). It was coincided with the variation of DO. In
addition, the concentrations of DTP and DIP in MLB were higher than those of MB under repeated disturbance. The distribution of P
forms (NH,CI-P, Fe/Al-P, HCI-P) changed due to repeated disturbance. During the repeated disturbance, the concentrations of
NH, CI-P, Fe/Al-P and HCI-P decreased gradually. At the same time, the concentrations of TP, PP, DTP and DIP decreased in the
overlying water, but the NH,CI-P, Fe/Al-P, HCI-P increased in the sediments gradually. The trend in MB was not obvious, but the
trend was the same as MLB. The results suggested that suspended solids were the medium in the phosphorus exchange between
sediments and overlying water under repeated disturbance.
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1.1 UURYS EAEDKI RS

RIS TR T 2012 4F 3 A R B AW 2
7 (N 31°31'33.9”, E 120°12'35.2") Fl 7 = 1%
(N 31°24'38.8", E 120°6'4.57"). FIH#E O K HO%#
FERRAELS (Rigo Co. HAR 110 mm & 500 mm) 2R
LT HARFE IEIGUIEFRIZ 1 em MTTERDIFE
i, VK ERAF (4°C ) A B IR, R BURFE S
BIK 100 L. HRBETRRY) S EADKAR RS2 I
AR RN ALY BT REIF
L2 Rk

445 LIEIEASERRE R E (d =17 em,
h =25 cm) 43R 2 4, BHAE 2 TR S
ZH R B A ARG IR TR 200 g, /N0
TAKG RS K 2.5 L. 552 A 5m A A A
SEVER DT 200 g, /NGO A ST B K
2.5 L. >R FHE 3 4E PE AL T B 2E 17 48 3 (200
remin ")l B TRV B AL F (500 £ 10) mg-L7
(BB R KR A, A S 5 A B 7 TR
K KR 52 ), B RHES 1 b, BES TR A
SRUTRE.

IS 0 d FFUG, 6] B — s B 1) BRI
KRB (TP) | BEARE S (DTP) | ¥ A
BREE (DIP) Wk Bz, [w] Ik W %5 i 450 (DO ) | pH A 1Y
AL, SREEALE /K LA 10 em &b, SRR R 100
mL. KR 58K FE, 3 B ) 25 48 thoah 7 45 i L
K.

JEFEE T, 14, 21 d UL AW H T W
TEBEIE S AR I e, b B IR R 2 KRS 5 5r
RISRAE DT 0 R 24 KA 3l I TR 24 h J5 R
. BT 21 d S5
1.3 srbrrik

TR S (TP) % 5 R FH o 2 B0 T A )5 4
BRHUAMCOCEERINAE 5 IR B ( DTP) 2 7K A

283 0. 45 wm PRI U8 JE P IR R 0 5 kL
AW (PP) J245 TP 5 DTP (2418 ; WM TEHi R E:
(DIP) &b /K EEZ5d 0. 45 wm JE M5 8 )5 B 3
M5E ; WA P (DOP) 4 DTP 5 DIP 241H.

TURWI IR 885 1 B0 /3 A 2 BROSCER [ 15 ] 1Y
Tk, RIS R 4 Fl, 550 FEES 8 (NH, CL-
P) . BRER 4SS A (Fe/Al-P) | 5545 4 258 (HCL-
P) | 3R W (Res-P). U b S (Tot-P) L) I3k
4 ML AR Z MFIR. BEITTR A BE (AAP)
Zhou %511 BZE M T vk,

AR R (DO) A pH 43 3 3 ok i 4
A AR S 2 {X (HQ30d ) FIE. pH 3 ( PHs-3TC)
W, U0 W 0 oRL B SR O R BE A A B
(ZetaPALS-USA).

DURPI & /KGRI E XN 105°CHET 12 h (i &
R A B & A E S 550°CHIBE 2.5 h BT
k.

1.4 Zitoath

A 5T T P S ) g RS R H 2 B K
DO, pH { . TP, PP, DTP, DIP D\ S &% iR
YR %) NH,Cl-P . Fe/Al-P | HCI-P | Res-P Z [A] ] [X.
BRI F 07 245581 (ANOVA) AT R 5. Frfe
ST M I SPSS 13. 0 k44T, SCrh BT g 4
BRI N IME + brifidin 22 (n =2) BYIE L

2 SRS

2.1 ULRWS L BOKE: ST

HUA METE 5 A 52 TR K K 1 B
PERLE 1 A 2. %1 R, 5 H S, g
YUY A P, BB A . NIRBEE A5
Mr il IS IR b NH, Cl-P & B8, 5 Tot-
P R4 ik 58% 5 Fe/Al-P K ,21.9% ; HCl-
P FRZ,19.5%. 1 H 5278, ik 3 FE A8k 1 BT
BRI ] 53.2% . 25.7% . 21.2%. T 2
U NH, C1-P 25 2 15 by S5y, 18 B L P VR i i
SR BUTEY) 52 B sh i, 2E A K R G R
U AR RE RSB, KR E &R EA
TETE KUK

UUBRWIRLAR A3 AT o AR VS U Y okl A2 45
KEHL (50 ~250 wm) FTH/INBE AR R (<50 wm)
JIT o IO et A3 AR — 2 T T S 1 e 2 VR AR
SO JUT JoT f 43 0 (77 85% ) B ik R TRk, A
ENGIEN 2 v RS PR B AR AN R Y T TR A |
AR T AT F % T FL S AN AR A
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PEDKORBHEAR R (% 2) , A 5218 LEDOK T
TP, DTP, TN, M4t a SF& B & THRE.
BRI UIORY & A H A Tot-P, 5 TR
NH, CI-P & & im0 B K & s AT A

ST, AT SR RIE ) (A 6
IR 1 w7 THER) G4 55,
AT 5 i 5 B MR ) B0 R A A
3‘%[14]‘

R1 BREMASRAMEELER

Table 1  Physicochemical properties of sediments from Meiliang bay and Moon bay

M ok AL - Tot-P KR4/ %
/% /% /mg-kg ™! <5 um 5~50 um 50 ~250 wm
g e 53. 14 4.9 6.23 1052 8.49 39.56 51.95
A5 39.01 2.9 7.33 817 25.53 52.32 22.14
*x2 HBERTMART LBEKMNELER
Table 2 Physicochemical properties of overlying water from Meiliang bay and Moon bay
gL DO/mg-L"! pH TP/mg-L.~! DTP/mg-L ! TN/mg-1.7! MakE a/peg- L'
T 9.7 8.03 0. 105 0.055 3.09 6.07
H5eil 8.9 8.31 0. 140 0. 065 4.01 12.15

2.2 bA/KH DO F pH (E 07284k

TR IR Z AR 8 5% 1 F, B K b i i 4
(DO) 1 pH {EI A P2 L (E 1).

Bl 1(a) s, IR I E 4 shid #d,2 4
WIS 7K DO 28 52 e R (B AR TR IR A )
FTH R kas. MRS K DO FE—EHIKT
HZEE (P <0.001) (HIXEEH (14 ~21 d) , i
£ DO FE 2SN, WE 1 (a) K F,
Pi# DO ST d oy 558 d, B K
DO S HBWTFE. AT 7 d, MEgeys A =2 K
H DO F R Ay B FRFE 5.61 mg- L7 AT 6. 11
mg L7, 5510 ~21 d W53 HRFFLE 6. 22 mg-L™' il
6.67 mg-L~". Wi Z [0 DO [a] {22 5 56 T2
BURY P A VLR & R (4.9% ), bEE R Z 4k
Bt BERRSL DU T INr A G A 1
BWE LB DO 22 B Wik, & 1(b) Wi
N, 5SS B K pH (E— ELRG & TR (P <
0.05). XS5MEVIFY) pH EHAFEHEY KR, TIH
Yt sh)a , K W ORI A KA Sl 3 K
pH HREAE.

7.5

70F ¥
6.5 |
6.0 | &
5.5
5.0 -

DO/mg-L™!

=== ik
45 L - ] 3ET

4.0 L L L L Il Il L L L L L

12 4 5 o6 7 10 11 14 15 17 21

2.3 FEKPAFRIES#ENEL

TR EP ) S BORaEBR Y BTk A K,
ek T BB K DO, pH {E, it S8
JKHPOREIE 2585 (TP, PP, DTP., DIP) 1 & 4= T
B (E2).

2(a) K 2(b) Won, SYIGRIREHA L, 1522
TSR A 2575 KR TP R PP ¥ LRGSR, AR
R TTZES 5 d TP A1 PP B B FH &5 41, 4% 55k 5
0.163 mg-L ™" F10.073 mg-L~", H A} ]| 5 #5242
% KT TP F PP AR LR A —F 552 d,
MEEVE RN H 2278 F K TP Bk B SE M0 2 4
MEEEAE 0.055 mg-L™" F10.06 mg-L ™" (L5565
d) , 1 PP AR SIAESE 3 d A% 1 d kB 2R A,
Iy WIREETE 0. 016 mg-L ™' F10. 012 mg-L~" ( LR
5d). nUEH, IR EWIRET, H2d b
K PP E R R TR, XIHFE T H 2SI
YA T i A9 R Nk A% R 4 S5 (77 85% )
J AW sl T 2o /IR AR 1 0K 49 5 AH LRGSR T A
5 %k BFHE R URE By i LR 1) AT S 8 PP
FrbEIR. 2 (a) AR 2(b) B, TR I A 5

84

(b)

82t
8'0 I a

78

pH

6 7 10 11 14 15 17 21
id

1 2 4 5

1 &k DO 1 pH R ME
Fig. 1 Variation of DO and pH in the overlying water
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Fig. 2 Variation of phosphorus forms in the overlying water

FeAR T 7K d TP FI PP Wk . [l ifa 6 A TR
VIR AR T PP AEAAR R AR It a]. mr e,
TV A A B 1 A G 2 A, DT R AR K R
B E AR AR AU

2(c) M MRS H 527 B EK Y DTP
AL A — 2, 1 H, MR A K DTP 3
AETFART AR KF (P <0.01). Xt TR 1
BKIMS, 51 ~2 d, DTP B B A%, HAEH 3 ~5
d, DTP A it , ARFETE 0. 054 mg- L~ (F-¥{H)
KF- SRR KA 5 BES DTP [ 2= EARAKF
HENRR LW, — HAETE 0.019 mg-L~". (X F
A58 EEKW S, 1 ~4 d, DTP F&ETE 0. 057
mg-L~" MR TR 7KF (0.065 mg-L™"); BREE 5 d
IRE R EE (0. 09 mg-L™") &b, Bifi i W BEAIG, Foe
F£0.039 mg-L~". BRI, TUBW) I & 4 sh Bl
H 52 FROK T DTP FR2EFEAIG, MM 2SR T4 3
~5 d 5, DTP 5 K& 3, IF H AR & T H

=R

s,
R R, H 22 B Kb DTP & &0 &
THFRE (P <0.01). HFHESTTRYTER K T
BOKPERTBEVIA DG, SRV AH Lh B &, H 5208
OB & 0 s Lo A3 ) b /IR AR BU0RE 49 S5, FE 4R 50
RS, WZF A F TR DTP 50 Bt {8 o5 Ak i
PP {H 2 5 /N AR R ) I A KK 7E K 3
17200 DL R A I TR BEEE VR R it R /R AR 8
5 LB s, L LR | A R (]
JEEEE 7 1 JU o3R8, DT S0 feE 1A R e, 7 Ak g

DTP[ E 2(d) W s~ , DIP B & AE Rk ). T4k
Bl AR Rl i A 2 A TR R A HILE,
AT B A5 50 43 P Rl B i, 3238 DTP Ty X 1T g
ST — R, MRS H S5V DK DTP 7R
5958 d KA IH I AR, LR K R DO BH
R SE RIS [’ 1(a) ], 746, H2eis LEK
ISR E a TR, T SRR R Dy 2 R e
FAUPRAER  EZ 08k A T IO R IR 19 35
M. AESCe A b, BT R R S (S R A
XFEG) , T BTG T 5 22 i i S A i, R (G it
“TRME AR O R R T UL T DIP B[ A 2
(d) 1,7 HSEERAET I B T 5 2 W P A L
(DOP). & MR P ok . 17 K Jo 55 )y T
T AT B8 78 A ST DURRA) R AT 5 A T
Lo rh /N R ) BT R T R, B K R DTP %
AT TR B NN B 2 A TR
PERT (N4 B BT ) . IR (LOLH 5505 2R G
I3HT.

B 2(d) Bon , HERRE R A 27 LK DIP ¥
RAT W ORI, JF ol ik B A s {0,043
mg-L_l*ﬂ 0.05 mg-L_I ). %8 d %ﬁﬁl‘%ﬂﬁ,#%:‘%
TERE 2R 25 (0. 013 mg-L~' 1 0.028 mg-L™"). Ff
H M2 sk DIP SR BART AR (P <
0.001). DIP MR EZRIEFUIRY & A8 M Lt
Bi%) NH, CI-P i b R HLET A AL, X RT & M=,
AWFFERIL T M 12 mes ™ K T PTAR ) & F 1
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