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Characteristic of phosphorus release with the control of pH of sediments from Meiliang
Bay, Lake Taihu
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Abstract: The phosphorus stored in the sediments can be released into the overlying water, acting as internal source for lakes. pH is
one of the important factors influencing phosphorus release. In this paper, phosphorus fractions and the effect of pH on P release (48h)
were investigated for the sediment from Meiliang Bay, Lake Taihu. The pH of the system was controlled with different buffer
solutions. The release characteristics of phosphorus were influenced markedly by the pH condition. Specifically, acidity (pH=2.0) and
alkalinity (pH=9.5, 11.8) conditions were more beneficial for phosphorus release than the neutral pH(pH=7.2) condition. The amount
of phosphorus released from the sediments under alkalinity conditions (pH=9.5, 11.8) was about 4 folds than that in the acidity
(pH=2.0, 4.6) and neutral condition when the release of phosphorus tended to be stable(14h). There had been distinct difference for
the phosphorus speciation in the sediments of different simulation system. With the analysis to the phosphorus speciation of
sediments after release experiment, it can be concluded that acidic condition can enhance Ca-bound phosphorus release, whereas
alkaline condition can promote the release of Fe-bound phosphorus significantly. Fe-bound phosphorus is the key form of phosphorus
release in Meiliang Bay of Lake Taihu. pH value is an important mechanism of influencing phosphorus content and eutrophication.
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MEZEE AT AW, SFHK R 2m, 50% MK IRE S, MAUTRYIERE 20em DL B9 XUR A
B AN, DU PR PR AR U KRS SRR O AR, NI X R R RO AR R g
PRV b 0 4 T G2 1 391 1X.(31°27°05"N, 120°07'49"E) (K44 pH 2 7.2), R A 1T 1 REERS T
SRV 3 0y, BKZ 0-2cm FEAHE TR OGE S P RMEA, Rl LB =5 T 4C TR
J, RIS 150 H 4 H.

BUE @A TR, T 105CTRIBE 24h, MG SR, DIERYA I & & L) 550°C Sk 2h i
e s LoD Sy 3.4%, TIAHMI & KA T 58.1%. ULAMKE 4H R ] Malvern 23 71 2L 77 Y
Mastersize-2000 HOGR X NFS. > 64.0pm, 4.0-64.0pum, < 4.0pm FUAYPRLEE L 4> 51K 15.2%, 71.2%,
13.6%. 7HL0.2g T, E5ELL Imol/L B MgCl, ¥R 2 LS 55 W IS HE, $REUS 1Y5E S 1 SMT 14351
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B B BB A b R FH R[] pHL (B2 WP TS N 45 Fh R B N TR AR o BEK (36 1), Sl
PARRBEAE ] pH AEAH 1L, S0P TR RENS (RS S 56 1 B rp pH (B AR R . o PR — 8 1 B IR,
S MRV KA B e A TS T AW R, N T K A i A B ER 28 Bk B O Na, SO, 0.15g/L .
NaHCO0;0.1g/L. NH,CI 0.05g/L, MgCl,0.05g/L7'7. 3 3IH 2.0g YUY TR T4, Il i A
TWIKERZE 200ml F8 F RSB L(25 + 1CEFE, BB R R P AL T8 47 58 & BIPRA. 4
BF 1. 2, 4, 6, 10, 14, 18, 24, 36, 48h REEIRG/KFEINE ARG HERE(SRP, LR KRR & i L
SRP IR EE. SRARARF 13ml, F 2500 #%/minn 8005 BB 10ml, FIRE R 558 EH R 2 FHIE T,
OB AN AL B A TI5I7K 2 200ml. B ZKRE R S i e SR AR BRI OB RE ). St 2 v pH Y
AU 0.0-0.5 Z[H], 285 ZRHCH 0.00-0.16, AT LAUCHARK SEH /KA pH HEARTCA Ak, 6 2 5250 2R (3 1).
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2.1 FE pH EEHT EBKEhBHRE T AHE
B TR LS B AR D B W) G YR BE R Omg/L, LRI S B AKE SRk BERABE K, SRURFF
WA 0-1h W, DB PBE IR 1h BBk pH (MRS 2518 0.418mg/L. 0.127mg/L .
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Tab.1 pH variation of overlying water before and after the experiment

7 v e S . N32B4O7' 1 0H20 NaOH+NH2CH2COOH
AT HCI+KCl NaAc+HAc Tris+tHCI
+NaOH +NaCl
SIS 2.0 4.6 7.2 9.5 11.8
SR 2.5 4.5 7.2 9.5 11.3
pH Z2HE(C))  0.5(0.16)  0.1(0.02)  0.0(0.00) 0.0(0.00) 0.5(0.03)
* C R E‘?;&
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Fig.1 Phosphorus concentration variations of the

overlying water with time at different pH value
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Fig.2 Phosphorus mean release velocity variations

with time at each pH value
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K%Z%Uﬁi MBEAI K T ROR, RN Th FUURY BB RGES A U, 14h BB A IR B - RS
KRBT 2). MBS T, Th PIBE T B I oMMtk K AA, (AR i 55 It S bk /K 4.
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DRI IE S0 58 Jr i e 22213220 Ruban KEUTEUIBEIE 2540 WS 45 & S HE(HCI-P) . BR45 A Sk
(NaOH-P) . TEHLBEIP) . A HLEE(OP) X M (Conc. HCI-P), 33 X 43R R I HA B iFry4sm i X 22,
TEH R AR B2 2227, AR SE TR A A 4 AN % 2 IR, JCHLBE 4R IR (MgCl,-P+
NaOH-P+HCI-P)/IP)#E 97%-100.2%2Z |, @RI ((IP+OP)/Conc. HCI-P)E 70%-100.5%Z 1], K&
pH=2.0 2 pH=11.8 $2ECRIEARIS, FRGEIRZEFER/ NG N (3 3). 20l S5 w5 U (1 8 &
F1508T, ANIR) pH A4 B IF TR L SRR IS i R 0 1 25 5.

JRUREEST L SIS S 18.34mg/kg, o BBEHLE AL, N2 2.6%. FFRUTEY) b 55 WS
MgCL-P &l pH=4.6>pH=2.0>pH=7.2>pH=11.8>pH=9.5, 7/K{KT] VAR oM T 55 W B2 10
HIRERR, LR 2% {58 R 55 W A 2l ) e R

NaOH-P FAFERLE G AW (Fe-P), 4 pH {E/KIRDUR h ksl & S0 B I T IR IR FERRES A8 BE (R 2),
VLA pH (E /K R o BBk A S BHR K—3 4 B S AR SIE B Bk e, [RI s pH (A K A e ikt
GABEACTAIL pH (E4R45 & A8HE, VLA X M R TR M S SR T /K AR kel 5 S I BRI,
X EFE R TR SRR TE S Fe(I1D) . AL 5 M4 S SR A 4 B A5 A7 1 5 S50 B i 2%

HCI-P FAFAG25 A 450 (Ca-P), 45454 AR pH AU, RBfE4 pHHZ ML B 25, 2
B I8 R T IR RE A 45 A AR, X A REIH PR T Se B A rh S AT AW ) AR 1 L AR T NI S A
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Tab.2 Phosphorus speciation concentration of suspended sediments in the process of experiment

BIEA pH=2.0 pH=4.6 pH=7.2 pH=9.5 pH=11.8 Jrer
MgCl,-P 5.27 3.25 7.16 15.11 14.50 18.34

NaOH-P 242.02 227.87 142.98 120.75 227.87 330.94
HCI-P 237.97 213.72 233.93 254.14 250.10 72.24

P 508.80 557.98 539.12 445.47 392.25 559.33
oP 166.23 152.08 157.13 132.88 131.87 159.15
Conc.HCI-P 754.86 738.69 625.51 504.24 750.82 714.44

# 3 BT R BIF DU 1 A5 R S5 S R IR

Tab.3 Phosphorus speciation extraction efficiency of suspended sediments in the process of experiment

{31 pH=2.0  pH=4.6 pH=72  pH=9.5 pH=11.8 JEiEH:
(MgCl,-P+NaOH-P+HCI-P)/IP 1.00 0.99 0.97 0.99 0.99 1.02
(IP+OP)/ Conc.HCI-P 0.77 0.86 0.97 1.05 0.70 0.92

TEMLBE 45 2k 45 & B0 (Fe-P) 45 245 & 88, H& & h pH=4.6>pH=7.2>pH=2.0 >pH=9.5>
pH=11.8, TEHITR I K o R 1 5 A F OB OB, BRI B0 T TCH LB RS A BE TR M I 5 i B . A HL
B e AN i, SCISHTJS SR TE 130.87-166.23mg/kg 2 [A), FeMISIGI IR, RAICSA DB
B, T4 T OP (EAR TRk K Hh 2514 F 19 OP fH, X FR/mUith 514 AH Ll R 1 100
HRFA U TR AR AL, AL RRRA IR

FETFURB B (1h), SRERRA T KR PR R, FEONMREE, TR i 5wtk i
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BRI IR AT (Cayo(PO4)s(OH) ) S 55 W% B A5 e A5 U B i 22, B 25 (A T HCL-P S5 B A e 11
R, MBS0, B T RCOAR RS HeAE ], OH 5 TR P B IR AR ™ A 05 W6 507 1) 5240 528, A5 35T
ek | R4S BRI ANT, I RS BHCIR A . NaOH-P %I pH (E5UR, w5 pH &M T, 5%
L5 Bk . b WKk (FeOOH) . #5407 (Fes(PO4)»(H,0)5) . /KR A1 (AL Os HyO) 2545 4 W B A Wi T
U1 B KRFRSE R, b pH A P BRI KAYAS ML, BT 35 BRI 2R ET ome/(kgh),
B 55 B S SR A, X5 Nur il Bates %38 FER ST R0 Ml Carl Blackwell WIF 57 45 5 — 2 24,
i (Fe-P)7E SRR AE T o LU T B sy, AR LUk 46.4%(F5 2). 1R EEE A4 ml F FHBEIR, Fe-P Y
SR YRR R R TG YRR R bR 2 —, TS YSEER, BRAS A ARG A Rl 2 MR R [ Ak
AR I K B A REEIE A, M IRIX Y, R AS X TR LA BURA 7 R + (4.0-64.0um)
NE, HRATI2%, /N 64.0um BAR Y BUR & 5h 84.8%, I TEEES & SHEH TR, (1584 &
DB, 20 BB N 46.3%. Fe-P/Ca-P BYME AT {E S AN UTR Y BR AL Sosi Ak 5 | R i Bl R Al 17 a7 B
FEH), Fe-P/ Ca-P WY LLAE/INT 0.5 ROUTEMWI LR pH I nTA S5 AR B HOH BT . Fe-P/ Ca-P B HL(ERE T
INHER i pH I AT 38 2048 e A RO B . Ting i ad Xt AW UTAR Y B IS P B2 A0 S U AR B). ARy
SUS IR R BE Fe-P/Ca-P WY HLIEZY 4.6, KT 0.5, & pH H FAFTHEAORNL, AR RBERI 05
S AR TP S R R IE I T X — 8
3 it

AR YR L5038 1 ) b pH (ELAO A R PR RN T8Ik, S5 T SRS R ML R i v
DU 2 BRIV E BB A [ pH (2 MR, 45 5%

(D)A[A] pH (K AT BB (#3525 S A . B S5 1F F, BRI k., K I
AT, A R B h) IS T oR R IR KB S i Ah, B K AR B — AR K pH E
IR BB BE, SO 2 T 55080k, 14h B BB K PR 5 it et S b v pH (B BE & B 445D |, HE Y
PNISPEE

Q)BE 251 R TR Ak B B, A R AR RS 3, SBCEEK B R R TR, i
i, BB AR, RO AR B AR S AR, R TS A A RO, WA PR B Y 3 L
il Z—, R iR RO T 1) B AR AT
il B PTEMRFERIPAES ARG LT ILGR AT EREE R PIRAEGH ).
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