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Effect of Disturbance Intensity on Phosphorus Release and Its Transformation in

the Sediment from Taihu Lake

LI Da-peng, HUANG Yong
(School of Environmental Science and Engineering, University of Science and Technology of Suzhou, Suzhou 215011, China)

Abstract ; Lab-scale experiments were conducted to investigate the effect of sediment disturbance under different intensity conditions on
phosphorus ( P) release and sedimentary P transformation. The sediments came from Taihu Lake. The results show that the
concentrations of total P (TP) , particulate P (PP) and dissolved total P (DTP) in the overlying water under high intensity conditions
(equal to the force of 12 m+s~' wave velocity on the bottom sediment in Taihu Lake) were higher than those under low intensity
conditions (equal to the force of 8 m+s™"). The concentrations of TP and PP were up to 0.950 mg-L ™", 0.384 mg-L 'and 0. 882
mg-L™", 0.328 mg-L™" for both intensities after 1 h and then the levels kept unchanged almost till the end of the experiments.
However, the DTP decreased gradually. It is attributed to the adsorption by suspended sediments and quick uptake by microorganisms.
Under both intensities conditions, the Tot-P of the suspended particulate matter (SPM) due to disturbance increased by 10 mg-kg ™'
(mean during 0-12 h) and 60 mg-kg ™' (mean during 0-12 h). The changes of Fe/Al-P during the experiment (0-12 h) verified the
transformation trend between sedimentary P forms in the SPM under high intensity. Because the net increase (85.7 mg-kg™', mean
during 0-12 h) was higher than the measured value (10 mg-kg ™", mean during 0-12 h) and the theoretically calculated value (27
mg-kg ™', mean during 0-12 h). It suggests that other sedimentary P forms were transformed into Fe/Al-P. Correspondingly, the
decrease of NH, Cl-P and HCI-P can verify this. It suggested that sediment disturbance might induce the indirect transformation between
sedimentary P forms by the assistance of overlying water.
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XEFHARIIA N, DU &k RESR MBI IR Sh 45 sk T IR P sh o Fe b i B
ST Z HE R A TR R RWIER .

k=,

RIS A R KIR 5 R B TTR I sh 4T T
— RIIAHIHISE K LEWFFE XTSRS T N IR B Y
TR T 45 h T8 T 11 o 3 2~ {33 S AP 5 AN A 3o
TUURYIPE SRS T K rb 8 5 0 AR AR LA , T
AR ) Y PRI Bl T2 A /KA )87 4 L I 2 )
oM AR KA. B BT R B D%
TR BT 1 2RI DU | A SR8 25 8 1 it 43 A
RAEBUIE B2 0B R 2 S T R, 3t
R AR i 2 P03 A b Wi A B, i H. AT

5 KA TORR ) B 1 A 3 D R XU
). R R ZEAE T R TR 32 19 8 U1 ) 2
ARTRI A0 DT 5 0 3E A K A 2k I L KA
TSR & BB DU Y S KRR ) 52 37 2 3%
SO R R JE A A S [ R S A

YrFs HEA: 2011-10-27; f&ITHHA: 2012-01-17

E£TH. EXAKRBAELTH (50908154, 50938005)

YEE R ZHME(1975 ~ ), B 184, BB Iy AR IR & E
LB E HES , E-mail ; ustsldp@ 163. com



8 14 ZERMERE - PUslsi X R WD) T i R S IR 2 5 AL A 5 2615

KRR DL R DU R R A T AR G T
FE. AIMEAEH AEA G T TR BT T UL )
XK E B OF B, S Y AR
ASWEIE A A AL R H. IRT0, LR AT S
ARV EXTB 7 ) LA R Ao i e A A
frpsom. BT 1, AN i SR A AR 1 AR
FAF VIR SIS &0, 20 M T B DR 50K
PR 1] A 52 e AR LA 207 ) B AN R 2w 28 AL
A, U TR DRI Bl X B R ) B AN RDE RS
A V) 2 AR RS2 30 %) T 9 T K W o B
AL HA E 2 L

1 #RE5FE

1.1 X5 YR & K

RIS AT T 2011 4F 4 AR @ K3
75 (N31°31'33.9”, E120°12'35.2"). FIH#*EE KO
FEFEAR R FERS (Rigo Co. AR 110 mm, = 500 mm)
FAETRIHRFE JFHIGVIIRERZ 1 em BT
FE, FHVKERAT (4°C ) 2 B E. [FIIIORAE 5
B 50 L Y RAG VTR Y 5 LB KA S =,
CiPaR GRIIN ;207 kY RIS ol

OB % (Tot-P) & 14 510. 78 mg-kg ™', &
IKF Ny 63.48% , Bk wt ol 3.75% . b B K B
(TP) &4 0.314 mg-L~" A fi PEBEER LR (DIP)
0.064 mg-L™" A S (DTP) 24 0. 094 mg-L~".
1.2 Rk

245 LIEEASRENRE RS (d=17 cm, h
=25 em) 2345 R E1 L E2. fERADA T4
0200 g FoAR A B IR, DU W L 29
1.2 em, JR/NC AR A A U R A A 7K
3 L.

X EL AT E2 43 51 98 e e 4 FE AL 3 (160
remin”~', 210 r-min"") {15 E1 il E2 FH /K&
TFYIR 43 ) RS E AE 250 mg- L' 1 500 mg- L' A2
F A S TR 8 mes T RN 12 mes ' A XUE TE
W= A A s B B RFEE IR R 12 h

IO h LR, T4 1.3.6. 9, 12 h 733
IURE. BRUCRFEALE /K TE AR 10 em AL, RFE &SR
500 mL. FRURR 5E KR, 37 B ) 25 2% P b 78 55 i
WK, SRR KEE, 50 mL JH T 2007 F B K h# S
;450 mL 20t 0. 45 wm JEIEEG BB F
YT N R RS
1.3 Srhrrik

JKFER S (TP) & 5 R 3 W2 B0 TH At )5

BRHLA EOCE VL (3¢ HACH DR5000 K48 4ha] i,
YICCRETT) M2 s W A S (DTP) 2 KBRS
i1 0.45 wm PR RS A DRI S I BURLA
Be(PP) /245 TP 5 DTP WY 218, ¥ M Tk W 1 b
(DIP) & W K REZS 3T 0. 45 pum JEIE 1B 5 4%
WIS 5 Wil A HLBE(DOP) & DTP 5 DIP 251H.

BRI S#E AR S OGIR[141 19
77k, R 35 E HACH DR5000 %148 4R u] UL 435t
FETE o3 A, B TR W 40 4 Tl 55 W B 2 B
(NH,CI-P) ; ZREBZE G AW (Fe/Al-P) 5 554558
(HCI-P) ; 5% #8E (Res-P) . BIF Y B (Tot-P) LU
IR 4 FIESBEZ FER.

KPR A (DO) A pH {E 53 5138 i 4
A I 2 A (& FE HACH HQ30d) F1% . pH it
(pHs-3TC, 20 MI5E. b7 7K o AR KO SR
W (R T IRMA Y EE T 3510, i) T .

DURPI & /KGRI E XN 105°CHET 12 h (&
R AP R E O 550°C K158 2.5 h /T &
k.

2 HRE5H

2.1 HshadFEh BAEKOKBSE

DU P 3l i 50 L 0800 JF 4f 1 i
2000455 B = R T, il ke B oK iR Rl 2
Fm [ E 1 (a) ], s RTHRIREE L F] 2. 4°C. TR
Pl FE AP A(DO) & g [ &l 1
(b) ]. 48 E1 F1 E2 $ishss A H 5 LK DO
Fr AR —E FRE, pH (A X DU A 3l 5 i g
DO RA—F Yeah/5 E1 A1 E2 LE/K pH (EHIEA
B0 AR A — S B 1 (c) ], PRshad #h B
KEGE BRI A 1(d)],H
HENAIGEE A, F K SR R S TR
(0.1 mg-L™"). NS5 9 ~12 h,E2 KPSk &
HIg T EL
2.2 BAEUKHIEAS#ER AL

DU 3l 5 30 L K B2 Y & B v
T, DTS BB L TR 2 W R (A
2). SPIEIRESA L, EL, E2 Hh TP A1 PP 245 T4
R, B A, E1 o TP SF 23 B ol 0. 368
mg-L~", —E I BALT E2(0.878 mg-L™"). [Al£E,
El 1 PP B B Ky E2 1Y 40. 8% . 1 T &7
Y B VE A, EL, E2 Hh DTP D) 52 B0 I 7 1 B
PO TRIIRES. BR5R45 R, E1 |, E2 1 DTP ¥
FEAUCNRIERARAS 1 8. 5% 1 12. 8% . 5 TP, PP (Y7



2616 w5 B 33 %
215 9.6
21.0 + 94 - (b) DO .z
- 92r
o 203+ o 90 ¢
gzm- 2 ﬁ_
19.5 + o b -
S g4t
19.0 | 82+
18.5 8.0 1 L | | 1
0 0 2 4 6 8 10 12
7.9 0.12
78 | (© pH 004 (@ M \
| N o \/o<><&4
- 17} £
= 450 55 0.06 +
76 b 0 0.04
7.6 0.02
1.5 1 L 1 L 1 0 .
0 2 4 6 8 10 12 0 2 4 6 8 10 12
t/h t/h
E1 iR kRSHNTLAE
Fig. 1 Variation of monitored overlying water parameters during disturbance
1.2 = 700
Lo @ 650 —~—El - E2
IE;, 0.8 \ "_&D 600 -
2 06 &
= £ ssof
= 04 & ¢ 3
02 ——El = E2 E S500°F
0 - 450
2 2
o I S
o (b) PP o
o 08 .y - e A m=
2 ool M3 BEmEamaE
é 0.4 Fig. 3  Concentrations of total phosphorus in the suspended solids
0.2
o - . . : — 7~ EL BV NH,CL-P BRES 6 h BB/ ME S,
010, HARI 124 0 B {f, W1 B2, T E2 RIF )
(¢) DTP ) N
_ 008 | NH, CI-P B A GRS — 2, IR TR0 an R 2. 14 4
-
R (b) IR, Fe/Al-P Fifi %5 I [A] SE <, S 1A b 52 5% g
= 004 o TS -
a AN I T AR, 1 B2 B2 B Fe/Al-
0.02 ¢ e
0 P SHEIEET El. 5 Fe/Al-P M2, HCI-P U2

B2 LEKBAEESHIE

Fig. 2 Concentration of different phosphorus forms

in the overlying water

AR — 002 B2 Hh DTP St B & T EL
2.3 BIFY RSB AR

DRI sh 8 LK DO, pH, BB, A
[FJE A8 (TP, PP, DTP) 45 & A= A8 4k , AH N M, B 7%
Y Bt kAR (E 3).

Kl 3 WoR, biE PLshid [ A E1 B TR -
S SR A R B2 B A
BENPEARFERS . IR S5 1), E1 BIF Y b
BEE R AT 2. BEY LA AL T 80k
TEASMEE AL TR B (K 4). Bl 4(a) i

E2 I8 F E1[E 4(c) ], SR b Bl 25 B fa) 28 4 52 j&
a3, FEAR TR 4R IRAS , 1 E1 s & T 40 4R IR
A E4(d) BRT Res-P BYARfLALAL (B iy T H A
AV G EWEAY 0.94% (E1) 1 1.37% (E2) , B4 %
JEE| Res-P ME R 0 R, B, 5 &8 S #
(NH,CI-P Fe/Al-P, HCI-P) #H b3, FHXF K A (1)

3 iFig

3.1 KRBT RE XA B B R

W R B, EEK IR S RN S
(TP) FIEURLA W (PP) & 5 A7 FIri n , AR =, i A
S (DTP) H1 2 RGBS BRIy & B
HKAK(E2) i, TP, PP il DTP S HE¥E T EIFYW &
HRACKIER(ED)  BEERIS S TP Al PP i8S DTP



8 14 ZERMERE - PUslsi X R WD) T i R S IR 2 5 AL A 5

2617

70

| (a) NH,CI-P O0h DEl BE2

50

40 +

30 + [E
20 F

10

0 1 1 1 1

NI-[.;Cl—meg-kg"

0 3 6 9 12
350

300 |
6 9 12

(c) HCI-P

250 [
200 [
150
100 1

50

H(:l-meg-kg"

350
300
250

200
150
1000 |
50
0

(d) Res-P

|

(b) Fe/Al-P

Fe/Al-P/mg-kg™’

0 1 3

Res-Pimg kg™
o (%] = (=]

11
[T

0 1 3
th

B4 BEFYLELIARESHEE

Fig. 4 Concentration of different phosphorus forms in the suspended solids

H5 FEKP RIS RA R ER. A E"
FEA KUY TR A oW g 2, K ik TP &
HSEREY G EIAEMOCR. R, TEAM R,
E1, E2 1 PP (5 TP (¥°F-38 B it 53 50053 90 R 93. 1%
F195. 5% 3 = TR IRER (70. 0% ) . X WA, 78
DU R TR I R v 7 A KR B B L SSORE S
I, HL Rt S Bl B[R] A RE K | 125 o 3 B0 120 34
i (E1, 85.4% ~97.8%; £2,92.8% ~
98.5% ). R, 5 M 25 Bl (DTP) 5 TP (%) F & >
BN 12 BT R A R 3. S af SE Nt i A
KU DTP & &AM A BT LUE [ E 2
(e)].

Bl 2(c) B, B TR B 8h i ] 1) 2B | 7K
bt DTP & £ 2 FEAR AR 3. 3 mT U5 PR F 2 0 P X
DTP (1) W Bt DA K 7K A4 v A= 0 % DTP ) R 3 )
FH1OT BRI, R B V7 ) A R I K A o DTP
MR E 2(e) ], B KRB Y& i
ERE B LR (CINEE 1 | BRIRAS UKL S ) wt
f X DTP WL B A W] R dE sk Ak k. IR L EL,
E2 JK A4 55 R 2R 9 A8 A0 R A AR — B, Aok iR
[E1(a)]. DOLE 1(b) ], pH[E 1(c)]. Bk
[E1(d) ] B LIE B2 Kk irh DO AL
El 7 0.08 mg-L~". ;1T E2 DI 8o B 5 4%
KT EL, F, B AR DO BARN T E1. HJENK
AIfESE B2 TETEY &R, B DO SR oK
THFE. (H3X I ANBEULH] B2 i ip W AL ok 5
F E1, AR E2 XF DTP E’Jﬂlwﬁ eIt T El

451, o B2 Y& stk B w145,

%{%%ﬁﬁlméﬁ%%wﬁﬁﬁze%ﬁ E2 1 DTP &

T EL—AEEREY B2 PR SR R
et 1A PR VR (R A B R A, T AR
BERAORL I A BEPE A K, B B IF W 1 2 i
W, S B X DTP B R, 5380, T E2 higZ
TR IE A KA, DT 5 350 E] B K P i) DTP .k
B K AR B E L E2 T A B KR E K
Wy DTP e E1 K 1 4%, R E2 # DTP & T EI,
EIFBA 1A

WA & F) DTP B 41 A% ] LA i B 3K A ] 8
(El'5). DTP F= 202 fy i i M W R 1 ( DIP) FLA
A HLEE (DOP) 4% K1 5 .7, DIP fl DOP ¥
e sh st ] 9 ZE 4K 1 2 8T AL {22, DIP &5 DTP
(1) 550 8 43 B R AI , X E1 A E2 T, 40 M
78.6% (1 h) F161.8% (1 h)[%%E 50% (12 h). X
ORI AE T AR B A X A T % I 5 SR A — X
DOP i DTP 1145t £ J3 50 522 328 ¥ 14 in 1) 3. 45
DIP 5 DOP (5 DTP 1 i it 43 B0 Bk &, nl 47 25
I, DU 3h B R T X DIP A W Ff S48 A
TF 5T TC 1 2 90 B8 2 9k B 7 W W o 2 e T A
P A H 280 i B2 P, B2 DOP S #4948
Fe E1 A il 1 A O R 2 TRk A K
& UK TR Z 14 DOP 45 A KA, 1 HLAE DA 4 rh
WL L Bt A KR, R YE Richardson 257 ()
TF5Y  FER IO FFUA 0 24 h N, (AR B 6l 14 e ok )
FH A [R5 77 W 0 B 0 R B B Cyr 255 BF ST
A, e h et AR R DIP 2 4 fll A 4 D sk )
FH S BOK A DIP £ 82 WLAR Ak, T 45 DIP
i DTP [ 5T it 70 BOZ Wk AIK, 1 DOP (5 DTP 9 5t
2 EON % T



2618 2D 5%

33 %

0.06 (a) DIP

0.03 ¢ (b) DOP

DOP/mg-L™!

5 KRHRAMESH (DIP, DOP) ML ME
Fig. 5 Variations of dissolved phosphorus ( DIP and DOP) in the overlying water

HT RS TR 8 m-s ' 12 m-s ™' A
HAER = A R S o B E1 RN B2 Hf A 40 Pk
A, K, 5 E1AHE, E2 SO E i LAY 3
W B R %) DIP B B £ | B 3 3 30GHR A A 4R 245
AR ANE 4(a) hAT LB 1 E2 B Y B
NH,CI-P &I BT E1 KT 25.82 mg-kg ™' (°F
PIH) . B E1 B 7R L wE LL DIP iy ik
ATKER, BRI, 1 KR DIP -2 v B I 48 5
0.006 mg-L~" M2 E1 1 DIP Sk EFE 5 E2
A TE R B PLSE T, A B B Sy B
USSR A R, FIRE LU 2= W B R B IR S w7
HWEETZEL[E 4(b) ~4(d))]. 5 E1 ML,
Fe/Al-P &4 T W ; M HCI-P &4 T B&HiL; Res-P
AR A . NE 3 ITLAEH,BRTH 3 h Z
A E2 B IRYIR AT DIP B, 5 E1 M EE. Bn E1
BIRY R E2 R A1 RV R B P ik
LR, AT AR K AR v DIP AR A S
E(E6). E1 KA DIP BISMEAES 1 h, 559 h,
12 h R E T E2,%5 6 h 5 E2 /KP4, X 0]
B B P Bl B K AR DIP E g Y 52 i B 0
HiE

0.07
0.06 b X

- 005

-

3 0.04 |

= 003 |

2 .02 |
0.01

0

—o— E19:E
- 2
-~ E1BE# i

1 1 1 1 L
0 2 4 6 8 10 12

Eo6 =iF¥LEEBaETAUIKMED DIP BN
Fig. 6 Effects of total phosphorus in the suspended solids

on DIP in the overlying water

3.2 BIRY LIRASERT OB sh e R
DU shad B v, B B (Tot-P) 7 i

RAE TR (E3). FER St (0 ~12 h),

BT MR P 3h 38 R, Tot-P 43 S 58 im0 17 10

mg-kg ™' (CFHIE) F1 60 mg-kg ™' (FHIMH). X 5K
PR RSB (DTP) M AR IR 1 2 (¢ ) TAHPR R,
M 2 () TRTLAE 1, AR s sh i T Kk
DTP & — FL i T H5ARYE sh i i, (H 55 45 s f
(12 h), W & K& DTP & & JL-F A [\ (0.012
mg- L~ B E LS5 ;0. 008 mg-kg_1 , BRI B
SR

SE ARV T 2% (1 DTP 3l J2: Bl 77 4
B LA B AR bR A (PR 6T DTP 178 W B 8
FHARIRD) . J3 4, i 22 2% R A R HURE (500 mL) J& , 37
RN 72 [RIARE B 10 B R S 1K X S AN s A
53 DTP. Rtk , AR 4 K44 v DTP 93 2% 2 DA S 5
K DTP 2 R A AR I A 2 77 4 T T i, 4
AR S B R, B VR I Tot-P A BRI e 1
R 27 mg-kg'l (FX{H) 1 62 mg-kg_1 (¢
BIME).

Ll e B ir Y B AR BB A Tot-P
BERARNT L ARSI T, A LA ik
TP Sl BE T e A AN TR AT HL D PR T R R K A
H AR R & R TR S R . BFE AR,
WS T, KR TR o M R o
DU g 0. P I A P sh R R, e 2 A R
o TRARAI oy B, %o B 190 ek e o b oA 1 2
K, AT FECE Y E Tot-P 1Y SSME HEFEEE /).

TCiE S Tot-P A SN A R BRI, #52HH Tot-
P SR, S ECR IR LR R 2 A0 4 A
bz AR (B 4) . 2B BB IF W) B A [RDE A )
TFANE A R4, BT B AR RIE SR AR
POZ . SR, B 4 5 R BOR, Tie R E LS
SRIET BRI S T, AN IR AS#E ARk
T2 NI o - 0P W NI N o DR VS )
(¢) " DTP AR (ka4 58 AN, X U 77 4
RS2 0] &L T M Ak, (A R DL
LT A T e 2 LA Tl B 2. A R 48 B A e
AR T B A A 5 — R OB S B



8 14 ZERMERE - PUslsi X R WD) T i R S IR 2 5 AL A 5 2619

Rydin">" Ay, 33k Bl % Ak J2 77 76 14, {5 5% Ak 3 R A
AN SRR TR T B BB AN A K. B
TEFE AT DA R B R AR T, RO SR kA R
JIC, E KPR DIP S7 BB il 1 < e B2 500 il 42, oF
SEA L AN —FIE 25 W TR 3h T R A R T
R A

Pesh 2 i LAAT A AT S B A Z 0 & A 5%
o, PR Ry HEASAN 23 ok A8 K 4K B R B8 45 4, 4 DO
pH | B TEPECR S AR 5 T K /3 Tk 2 H
BIFYR, FE ) L B R T A R R
B, W NH, CL-P, #: 2 S BUE S 6 9 /b kw24,
Fe/Al-P"/.

X 25 () (R e AR AR AT s i 2 5 R4 3h
SRIET Fe/Al-P F 8L B 4(b) . S5HILHIRE
FIEL, %5 @ P 8 58 B R, Fe/AL-P 3% i1 T 85.7
mg-kg_'(qzﬁj{ﬁ). ZAE M W= T Tot-P B M (H
(27 mg-kg™") , VAW HE LB BRI R Fe/Al-P
PEHETWER , 40 NH, CI-P.

RIGLE BTk, WIE 4 (a) PRTLLE H,
RS (12 m-s™") F, TR F RIS
it ,NH,CI-P L)k DIP B B, RAETER = i sh
SR JE T, DIP 8238 15 ) BRI B 1% 7 2045 5 21 B 77
YR NH,CL-P, {H i F DIP 52 FWHZ4 &
T A Ky TR Z shs |, S SO R
T BRI, R PP E N, {2 DTP Jf:
Ky, 5w dn R S A, H ok, B g
NH, CI-P B&jift () DIP W] B8 % AL il T H & DAk 24
BAHIE SAEAE BT 58 (10 Fe/ Al-P) B0 9 27 i AR W)
P A

[FIFE HCL-P & A T Rk, 3 Bl e A 8 T
50 mg-kg "' [l 4(c) ], Fe/Al-P HJE BUER AL T 1
P Kraal 252 48 1 704 A LRI ER 0= 510 T,
B[R] P B R S AL, AR LR HT 25008 HCL-P
VRN, WL IR Fe/ AL-P | T — /NGB 43 1 4 s
fE R NH, C1-P. 53 & B, AA DR o 5 A v 4k
B SR R REARHE ST H HCL-P R A BRI T
PSR,

TERARIE SR B T, BIR Y b R[R89 28
bt S5 i shsi BT 0 WA R SRR A
e HCL-P 34007 13 mg-kg ™' (SFI41H) , i Fe/Al-P
BINT 47.2 mg-kg ™' CF¥IME) . WH ZAG 4511
BRHEILIE (62 mg-kg ™) MIFF. (HX IF A BE UL B
Y AR ASBER A KA R A R 2(c) M
Kl 4(b) . B 4(c)MHEXT, DTP B a] 52 W A Y

e {3 Fe/Al-P Fl HCI-P Z13f:3E Qnth. 3 7 & 0%
Y LRI BE] & A4 T 54k, 1 Fe/ Al-P 1 HCI-P
()38 5 5 O AR AT T RE QU5

SR FERE P sh ol R, HCL-P & A4 T Bk,
(BAERARIE SR B R, HCL-P A1 oR W, i HL 5 3
IS T 2 MRS AKAR A EREE R ik
RUNRAE . DO, pH, BV & AR T4 84
MR Kraal 2512 %TF Fe/Al-P 1 HCL-P 22 [a] ()54 4k
IS, KM rp BT A nT DA R R 4. BRI
b PR s T A KR B BB B
R ShsR R 1A AR 3 A AR R AR
H* Fd sl 1A%, X 45 HCL-P ¥ ff DL S i £k
BEHAE, NI A HCL-P [5] Fe/Al-P $5 {2 4L T 04
Fif 2544

BT AR, ASBIF 53 2 30 o AR P Bl 5 ok
KR BRI Y & & AN [ P 2l 5 B T B0
TV B BT 58 AN R, X 6B B [AE
BRI B FEA= AE B S A 25 Z 00

4 it

(1) AR shis BT iR 207 S EBOK A A
[FJEA#8E (TP, PP, DTP) & & W] W AW, TP 1 PP
B 5 T, RS PR R A R RS s T DTP & =
D)5 I AR . BT B P s R B R K AR
HORTRDE A8 & 2 I B TR ah i

(2) AL shad B T BT b (Tot-P)
H TR, 8w AR B i B R, Tot-P 43 51134
T 10 mg-kg ™" (FIIMHE) 160 mg-kg ™' (SFHIME) . R
PEA AR DTP 178 25 8 DL 51 AR DTP & Ak AR
FFURE R ) B PR A e T TR A v A AR Bl o
T, Tot-P 1 B8 ¥ 3 8 43 51 89 27 mg-kg ™' (P
{8) F162 mg-kg ™' (CEHIH).

) TER SRS T, 2P Y I NH,CL-P il
HCL-P &4 7 R, 1 Fe/AL-P I B S 800 76 B4
Wi~ 2P b Fe/AL-P AT Frss fin , {0 48
AR T8 PR A, 5P RIRAS AR L, HCL-P
A BTSN, NH, C1-P JEA {45 75,

(4) RAEARMIFE TR B TR R &%
ZIEKR AT B (BRI RE (0 ~ 12 h) 3k
F AR A#EZ B &R T LK A 1 a2 54 1k
1] ZEKM, %5, 24506 RIS B BB A4 10

[ T]. WERIEEAN, 2009, 29(2) : 279-284.

(2] GWHUH, Wi, 0%, S KRR T AR A Ry



2620

w5

2 33 %

[4]

[5]

[10]

[11]

[12]

hRERS AR R [T]. P EBE. D B, 2003, 33(8):
760-768.

Cyr H, McCabe S K, Nirberg G K. Phosphorus sorption
experiments and the potential for internal phosphorus loading in
littoral areas of a stratified lake[ J]. Water Research, 2009, 43
(6): 1654-1666.

ZERMG, BO3, JERURT. VR )L S - R I R X 1k KA
PIEMA BRI [1]. BRERE, 2010, 31(8) : 1795-
1800.

TWRLHT, SR, AR, S RIITURY - K S A I R T
oL b g fA——=2. BB BT # AL e DRI A 6
[1]. ARk, 2006, 18(3) : 207-217.

Lai D Y F, Lam K C. Phosphorus retention and release by
sediments in the eutrophic Mai Po Marshes, Hong Kong[ J].
Marine Pollution Bulletin, 2008, 57(6-12) : 349-356.

Xavier ¥ A D S, Oliveira T S D, Andrade F V, et al.
Phosphorus fractionation in a sandy soil under organic agriculture
in Northeastern Brazil[ J]. Geoderma, 2009, 151 (3-4) . 417-
423.

Li D P, Huang Y. Sedimentary phosphorus fractions and
bioavailability as influenced by repeated sediment resuspension
[J]. Ecological Engineering, 2010, 36(7) : 958-962.

Qin B Q, Hu W P, Gao G, et al. Dynamics of sediment
resuspension and the conceptual schema of nutrient release in the
large shallow Lake Taihu, ChinalJ].
2004, 49(1) : 54-64.

Hu C H, Hu W P, Zhang F B, et al. Sediment resuspension in
the Lake Taihu, China[ J]. Chinese Science Bulletin, 2006, 51
(6): 731-737.

Uusitalo R, Yli-Halla M, Turtola E. Suspended soil as a source

Chinese Science Bulletin,

of potentially bioavailable phosphorus in surface runoff waters
from clay soils[ J]. Water Research, 2000, 34(9) . 2477-2482.
RTH, FARER, Ft. WIRIESE R BRI Y IR
RN RS [1]. FlAiEAR, 2005, 50(1) @ 66-71.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

JeAME, TR, ST, 5. KURAYE R M2 R XK
RN, PSRRI J]. HEFREREE, 2008, 28(1)
33-38.

Hieltjes A HM, Lijklema L. Fractionation of inorganic phosphate
in calcareous sediments[ J]. Journal of Environmental Quality,
1980, 9(3) : 405-407.

Horppila J, Nurminen L. Effects of submerged macrophytes on
sediment resuspension and internal phosphorus loading in Lake
Hiidenvesi ( Southern Finland) [ J]. Water Research, 2003, 37
(18): 4468-4474.

Ballantine D J, Walling D E, Collins A L, et al. The content
and storage of phosphorus in fine-grained channel bed sediment in
contrasting lowland agricultural catchments in the UK [ ]].
Geoderma, 2009, 151(3-4); 141-149.

Noges P, Kisand A. Horizontal distribution of sediment
phosphorus in shallow eutrophic Lake Vértsjiarv ( Estonia) [ J].
Hydrobiologia, 1999, 408/409 . 167-174.

Selig U. Particle size-related phosphate binding and P-release at
the sediment-water interface in a shallow German lake [ J].
Hydrobiologia, 2003, 492(1-3) . 107-118.

Richardson C J, Marshall P E. Processes controlling movement,
storage, and export of phosphorus in a fen peatland [ J ].
Ecological Monographs, 1986, 56(4) : 279-302.

Fethth, XIIESC, 33z, 4. DU MR TR0 IR i 3h W i
SERSE ARSI [ 0], WIARL:, 2010, 22(4): 557-
562.

Rydin E. Potentially mobile phosphorus in Lake Erken sediment
[J]. Water Research, 2000, 34(7) : 2037-2042.

Kraal P, Slomp C P, Forster A, et al. Pyrite oxidation during
sample storage determines phosphorus fractionation in carbonate-
poor anoxic sediments[ J]. Geochimica et Cosmochimica Acta,
2009, 73(11) . 3277-3290.

Tk, JERORT, AR, S5 RWIHLTRUTRRYD o B Y Bk
PAFHERTSE[ )], HuBRAb%, 2008, 37(6) : 595-601.



HUANJING KEXUE Vol.33  No.8

Environmental Science ( monthly) Aug. 15, 2012

CONTENTS

Levels and Sources of Gaseous Polybrominated Diphenyl Ethers in Air over the Northern South China Sea +«+sessereereeesererensienenisnsinincneenns LI Qi-lu, LI Jun, LIU Xiang, et al. (2533)
Observation and Analysis of Air Pollution in Zhangjiakou, Hebei ««+sesseseeereerenenenencnenenns SHAO Ping, WANG Li-li, AN Jun-lin, et al. (2538)
Smog Chamber Simulation of Ozone Formation from Atmospheric Photooxidation of Propane HUANG Li-hua, MO Chuang-rong, XU Yong-fu, et al. (2551 )
Mechanism and Performance of a Membrane Bioreactor for Treatment of Toluene Vapors YE Qi-hong, WEI Zai-shan, XIAQ Panet al. (2558 )
Analysis of Odor Pollutants in Kitchen Waste Composting ZHANG Hong-yu, ZOU Ke-hua, YANG Jin-bing, et al. (2563 )
Spatial Changes and Sources of Nitrate in Beijing Urban Ecosystem Surface Water ++«+«t-veesseseersesesmmeneneininininninnencens XU Zhi-wei, ZHANG Xin-yu, REN Yu-fen, et al. (2569)
Distribution Characteristics and Potential Risk of PCBs in Surface Water from Three Tributaries of Yangtze River in Different Periods -+ LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2574 )
Distribution Characteristics and Potential Risks of Phenols in the Rainy Season Surface Water from Three Gorges Reservoir — «++++ WU Zheng-yong, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2580 )
Spatial Distribution of Perfluorooctanoic Acids and Perfluorinate Sulphonates in Surface Water of East Lake «++ecreerereserereeneneneenns CHEN Jing, WANG Lin-ling, ZHU Hu-di, e al. (2586)
Characteristics of Heavy Metal Pollution in Daninghe River and Modaoxi River of Three Gorges Reservoir Areas +«+eseeeresseeeeesees AN Li-hui, ZHANG Yan-qiang, ZHENG Bing-hui, et al. (2592)
Pollution Characteristics and Ecological Risk Assessment of Heavy Metals in the Surface Sediments of the Yangtze River «+:+eeseeerereeees WANG Lan, WANG Ya-ping, XU Chun-xue, e al. (2599 )

Analysis of the Source, Potential Biological Toxicity of Heavy Metals in the Surface Sediments from Shellfish Culture Mudflats of Rudong Country, Jiangsu Provinge —«+s«sseseeseeeeeseereeneenes
LI Lei, WANG Yun-long, JIANG Mei, et al. (2607)

Effect of Disturbance Intensity on Phosphorus Release and Tts Transformation in the Sediment from Taihu Lake
Effects of Intrusions from Three Gorges Reservoir on Nutrient Supply to Xiangxi Bay ««+vereereeeresiereresimeneneienenns
Influence of Perennial Flooding and Drought on Growth Restoration of Acorus calamus in Water-level-fluctuation Zone of the Three Gorges Reservoir «e+essereeeseserensnmiineniininennn

..................................................................................................................................................................... LI Qiang, GAO Xiang, DING Wu-quan, et al. (2628)
Pollution Load and the First Flush Effect of Phosphorus in Urban Runoff of Wenzhou City «+«+++seseereereeesesenensienieneneinenn ZHOU Dong, CHEN Zhen-lou, BI Chun-juan (2634 )
Output Characteristics of Rainfall Runoff Phosphorus Pollution from a Typical Small Watershed in Yimeng Mountainous Area +* YU Xing-xiu, LI Zhen-wei, LIU Qian-jin, et al. (2644 )
Influence of Land Use Structure on Nitrogen Output in the Watershed of Suburban Agriculture Regiong —«+eereeseeresesereesesnsenenn YANG Feng, WANG Peng-ju, YANG Shan-shan, et al. (2652)
Simulation of Nitrogen and Phosphorus Loss in Siling Reservoir Watershed with AnnAGNPS BIAN Jin-yun, WANG Fei-er, YANG Jia, et al. (2659)

GIS and L-THIA Based Analysis on Variations of Non-point Pollution in the Guanlan River Watershed, Shenzhen BAI Feng-jiao, LI Tian-hong (2667 )

Response of Sloping Water Erosion to Rainfall and Micro-earth Pattern in the Loess Hilly Area WEI Wei, JIA Fu-yan, CHEN Li-ding, et al. (2674)

Comparison Study of Enhanced Coagulation on Humic Acid and Fulvic Acid Removal ZHOU Ling-ling, ZHANG Yong-ji, YE He-xiu, et al. (2680 )

Real-time PCR Detection and Quantification of Emerging Waterhorne Pathogens (EWPs) and Antibiotic Resistance Genes ( ARGs) in the Downstream Area of Jiulong River +++«+essseeereesess

- *+ WANG Qing, LIN Hui-rong, ZHANG Shu-ting, et al. (2685

Quantitative and Qualitative Analysis of Total Bacteria and Ammonia-oxidizing Bacteria in Buji River in Wet Season SUN Hai-mei, BAI Jiao-jiao, SUN Wei-ling, e al. (2691
(
(

)
)
Study on the Nitrogen Removal Performance and the Characteristics of Denitrification Bacterial Community Structure of Biological Aerated Filter -+ PENG Xiao-lan,LIU Cong,CHEN Lii-jun ( 2701 )
Analysis of Microbial Community Structure at Full-scale Wastewater Treatment Plants by Oxidation Ditch =«+«eeesessersersenesienennennineneneinns GUO Yun, YANG Dian-hai, LU Wen-jian (2709 )
Performance and Microbial Community Dynamic Characteristics of an Internal Circulation Reactor Treating Brewery Wastewater *+* ZHU Wen-xiu, HUANG Zhen-xing, REN Hong-yan, et al. (2715)
Coupling AFM Fluid Imaging with Micro-Floceulation Filtration Process for the Technological Optimization -+ ZHENG Bei, GE Xiao-peng, YU Zhi-yong, et al. (2723 )
Study on Removal Effect of Different Organic Fractions from Bio-treated Effluent of Dye Wastewater by UV/H,0, Process — «wseesereeseeeseseeeeees LI Xin, LIU Yong-di, SUN Xian-bo, et al. (2728)
Optimization of Chlorella pyrenoidosa-15 Photoheterotrophic Culture and Its Use in Wastewater Treatment WANG Xiu-jin, LI Zhao-sheng, XING Guan-lan, et al. ( 2735)
Characteristics and Mechanism of 2,4,6-TCP Degradation by the “Fe®/Enriched-Bacteria” System DAI You-zhi, GUO Li-li,SHI Lei, et al. (2741 )
)
)
)
)
)
)
)

Immobilization of Crude Laccase onto Anion Exchange Resin and Its Application in Decoloration of Malachite Green QI Xu-liang, LIU Xiang, LIU Bo, et al. ( 2747

Low-Temperature Preparation of TiO,/PS/Fe;0, and lts Photocatalytic Activity and Magnetic Recovery =~ «+++-+- » WANG Xue-jiao, REN Xue-chang, NIAN Juan-ni, et al. (2752

ZHANG Yu-cai, BO Long-li, WANG Xiao-hui, et al. (2759

GAO Li-ying, TANG Bing, LIANG Ling-yan, et al. ( 2766

SU Kui-zu, DENG Xiu-kun, ZHENG Li, et al. (2773

YE Yun-di, SUN Shui-yu, ZHENG Li, et al. (2780

SONG Yong-wei, LIU Fen-wu, ZHOU Li-xiang (2786
Response of the Artificial Cyanobacterial Crusts to Low Temperature and Light Stress and the Micro-structure Changes Under Laboratory Conditions «++eessereesesssssersesssnmmenennsiniinenn

RAO Ben-giang, LI Hua, XIONG Ying, et al. (2793)

WU Yan, JIANG Chang-sheng, HAO Qing-ju ( 2804 )

YIN Chun-yan,LUO Yong-ming, TENG Ying, et al. (2810)

HU Bin, LIANG Dong-li, ZHAO Wen-long, et al. (2817)

ZHANG, Jing, LIN Xian-gui, LIU Wei-wei, et al. (2825)

+ ZHANG Zhi-yuan, WANG Cui-ping, LIU Hai-bin, et al. (2832)

(2840)

(2849)

(2855)

(2862)

Study on Catalytic Oxidation of Benzene by Microwave Heating

Synergistic Effects of Nano-sized Magnetic Particles and Uncoupler to the Characteristics of Activated Sludge

Experimental and Modeling Research on the Settlement of Aerobic Granular Sludge

Analysis of Hydrolytic Enzyme Activities on Sludge Aerobic/Anoxic Digestion After Ultrasonic Pretreatment

Effect of Microbial Nutrient Concentration on Improvement of Municipal Sewage Sludge Dewaterability Through Bioleaching

Seasonal Dynamics of Soil Active Carbon Pool in a Purple Paddy Soil in Southwest China

Pollution Characteristics and Accumulation of Antibiotics in Typical Protected Vegetable Soils ««+evesvseereevemeesenennsienens

Transformation and Influences of Copper and Selenium Fractions on Heavy Metals Bioavailability in Co-contaminated Soil

Response of Soil Microbial Community to the Bioremediation of Soil Contaminated with PAHs
Bioremediation of PAHs Contaminated Soil from Beijing Coking Plant by Lasiodiplodia theobromae

CAI Yong-bing, LI Ling, WEI Xiao-fei, et al. (2840
QI Jie, WANG Mei-e, WANG Zi-giang, et al. (2849
CHEN Chun, ZHOU Qi-xing, LIU Xiao-wei ( 2855
ZHU Jian-guo, et al. (2862

Leaching Experiments on the Release of Trace Elements from Tailings of Chashan Antimony Mine, Guangxi, China +-++-+++-

Accumulation Characteristics of Arsenic in Suburban Soils of Beijing

Antioxidant Enzyme Gene Expression as Molecular Biomarkers of Exposure to Polycyclic Musks «+
Effects of Ozone Pollution on the Accumulation and Distribution of Dry Matter and Biomass Carbon of Different Varieties of Wheat —++:++++veeeee KOU Tai-ji, YU Wei-wei
Influence of Reaction Time of Urea Hydrolysis-Based Co-precipitation on the Structure of ZnAl Layered Double Hydroxides and the Phosphate Adsorption +-++++++
........................................................................................................................................................................ LU Ying, CHENG Xiang, XING Bo, et al. (2868)
Competitive Adsorption Kinetics of Aqueous Ph?* and Cu® * on Nano-HAP Surfaces ++++++eeerrerememememensisininn HU Tian-tian, CANG Long, WANG Yu-jun, et al. (2875)
Effects of pH and Ni?* on Sorption Behavior of Phenanthrene on Engineered Nano-Silica LUO Pet, SUN Hong-wen, ZHANG Peng ( 2882 )
LIU Juan, CHEN Di-yun,ZHANG Jing, et al. (2889)
)

)

)

’

Adsorption Characteristics and Mechanism of Uranium on Attapulgite

CUI Hao, WANG Shu-ping ( 2895
Kinetic Mechanism and Characteristics Researches for Hydrazine-based NO, Removal at Moderate to High Temperatures HONG Liu, CHEN De-zhen, WANG Du, et al. (2901
Current Research Situation of H,S Selective Catalytic Oxidation Technologies and Catalysts +«+«»++srereeeerersenesmssenmesineenenne HAO Zheng-ping, DOU Guang-yu, ZHANG Xin, et al. (2909

Adsorption Characteristics of Ciprofloxacin in Ustic Cambosols -+




(MEMZEY)FE 6 BREZRS
* & WA

BIEM, BEEE AV W)

BB (BIEETHT)

TEYL EARRE EBIE EZZE WM HoE REE
AIK XER Hils BET o M Sl Ak
BRRH A B 2 Ak O RG] Bk | &

| HosR W 4 W W

w# B 37

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AT 1976 4£8 AAIT)
201248 H15H 33% 8 Vol.33 No.8 Aug. 15, 2012
F & P ERERE Superintended by Chinese Academy of Sciences
* B P ERERE A SRR AL Sponsored by Research Center for Eco-Environmental Sciences, Chinese
03 B (LSIneE MR Academy of Sciences
LB T R 8 171‘% PRl 22 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR 7 N Protection
* % ORI E School of Environment, Tsinghua University
P 3 (HHREYRBE RS Editor-in -Chief OUYANG Zi-yuan
e NN Edited by The Editorial Board of Environmental Science ( HUANJING
AE 5T 2871 {7 A (UFE OB
KEXUE
18 5, HBEC T :100085) ) N
35 .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
1 .010—62849343 ' Tel :010-62941102,010-62849343 ; Fax:010-62849343
E—r;;t;l-hjkx@ rcees. ac. cn E-mail : hjkx@ rcees. ac. en
http : //www. hjkx. ac. cn http://www. hjkx. ac. cn
H BR 44 % " " m Published by Science Press
b AR B I AR AL 16 2 16 Donghuangchenggen North Street ,
MBS AS . 100717 Beijing 100717, China
BRI 2= 3T dbEdbARERRI) Printed by Beijing Bei Lin Printing House
% 1T 4+ ] * K i Distributed by Science Press
.14 :010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
T M & 2EAHERHR Domestic All Local Post Offices in China
E5hR&EIT PEEREFER S BT Foreign China International Book Trading Corporation ( Guoji
(dt=t 399 fH4H) Shudian) , P. 0. Box 399, Beijing 100044 , China
ISSN 0250-3301 N
15 1 eos v H 5 2-821
HERETS ' N 1L.1895/X EHRH RS
W E f:70.00 5T ESEITRS: M 205

BEWShRFET




	01.pdf
	fm.pdf
	zml.pdf

	20120813.pdf
	03.pdf
	yml.pdf
	fd.pdf




