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3 K; NHyCtP.Fe P.AFP Rl Res P35 EE/K S W= WML, Hh BAP(BAP~ NH,CHP+ Fe P+ At P) “FI 5
HIAE] TP 1148 63%, H'5 FAEKS BRI ZEARC, Ul Ve R0 e BAP MRS IR HEKEE S
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Effects of Phosphorus Contents in Sediments on Overlying Water Quality of Beiyun River in Beijing
GONG Yarr wei, L1 Xiao xiu, WANG Xiao yan, REN Warr ping
( College of Resources, Environment and Tourism, Cap ital Normal University, Beijing 100048, China)

Abstract: The contents of total phosphorus and phosphorus fractions in sediments of Beiyun River in Beijing were determined by

the SMT and Psenner sequential fractionation method. The results showed that the average content of TP is 1 086.29 mg/ kg,

indicating heavy pollution in the river. The order of average content of phosphorus fractions was Ca P> At P> Fe P> NH,CFP> Res

P> Org P, and the contents of the same phosphorus fractions can vary significantly at different sampling locations. A ccording to

the correlation analysis betw een phosphorus fraction and overlying w ater quality, the TP content of Beiyun River w as mainly af
fected by NH4CtP,Fe P, At P, and Res P, and AFP had the greatest effect. NH4Ct P, Fe P, At P, and Res P had significant
correlations with the phosphorus content of the overlying water. The average content of BAP (BAP=~ NH,CtP+ Fe P+ AtP)

accounted for 48.63% of TP.The contents of phosphorus, especially BAP, in sediments have significant impacts on the eutroplr

ication of water quality in Beiyun River.

Key words: Beiyun River; sediments; phosphorus content; phosphorus forms; SMT; Psenner; eut rophication
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T T A U V6 THl 1% W B SO B R ng i B 2R AR AT TR,
I 7Ky 5 B I T A S5 ik T R PR S %o Y A e B 1 B R
TS W 2 5

F63 AR kg A6 5T 5 RIS ], 2 BURL I T Y gl
PV, — B AL UK PRV B B SR Rl B R T bis
TR VR BRI IE A5 b, A 45l 552 F U 12 R A Bow-
marr Cole A HLBEA FA& IE AR R, X ALIZ I T U7 IR I o A ML
BTG 25 3 AR AR RN AL BIREAT T 20 SrF 50 A ST AR
M R I AbIs ] (AbRTER) IR e BEBEAT T 4 Ji 4
I, P Abiz iy (b5t B B3R S BER 545 & SRS
i, I3 AT G S AS B PR R BCRE AR AN AR OCHE, JF S5 S R
ZRE FNAH DG K BT EHE o3 AT S YR X T T KA K BT IR S ),
7R T HIRE RO e B 1A s WKAR B E IR
EEE, S dbis it — b A A Ao G AR kS % .

1

1.1 AR RREAF R E

ALV RV T AL 5T B X F A 1L A, 48 S 4L
17 A4 i BRI K 7 X, L R KL ARIEA
T, R K R I SR R4y, AR AR L 5 K
PR 2 AT 45 ALAZ AR A6 5 i 3k 1T AR e SV Bk
LI EEK AR, W14 TR AL 5T 5K S W RS Y da ™
T

ARBTG5 % 18 S TIE N S ST K 5 18 ST VE DL R
RESBRAEYE, T 2012 45 4 F % JLIZ 0 M 30 7K PR %5 4 i I
B 9 /R RE ST HEAT 4 25 R, TS SRR S8 ] Ak 1
JESERLAX(GPS) HEATRE Ao % FBE 5520 A A0 44 Bk W1 1 A0
*1.

1

Distribution of sampling locations

Fig. 1
SR I P 485 5 LR R 2, SRAER 10 em 1)
JEEYBRE A RE B T DR 2 RS, b R
SRR IR CARMRAE T L KR . BT RE e SRAE ST
JROG GRS B S0 3, — 20 CA VR A7 B 5 A0 B A HT
1.2 #fsuo it
0 43 R T8 R 20 o O B A D I AKRE i, T 4% B

X E BRI BUKRE 7050 BISE T S BE T Py BV il A
DP AU MG PERE SRP o JN5E J5 ik T RUE KHE 221 A

c 40+ HEAS5RE

BTV A, AR BE DT GBI E T Py i PEAKKE 200 Tt IR 41
WAk, SR 66 LRI 5 D Py it 8 /KR T 48 S AH B Bt
Sr b BN SRP( [ R A BE AR B R SRR 2R K 1 9 4y
BTN w245, 2002) o HHOCELHE WL 1, TPy DPo SR Py -
TP+ DP; SR Py 43 387 b K FIAIBR/K TP DP Fl SRP ¥
B o BEANEE MR SFATIAE 3 RICE I {H
1

Table 1 Contents of all phosphorus forms in both overlying water

and interstitial water and organic matter contents in sediments

JKREHE [ (mg= LY

ETRS)

TP, DPo SRPo, TP; DP; SRP;
1 YOI K P i JE 2.41 1.75 1.70 1.75 0.22 0.00
2 ML 2.37 1.06 0.% 0.74 0.10 0.00
30 W 3.26 2.57 2.5 3.27 1.31 1.31
4 A 2.53 1.81 1.68 3.32 1.95 1.82
5 &80 1.17 0.69 0.68 1.52 0.12 0.00
6 1Z 18 Ky 2.17 1.60 1.5 3.74 1.60 1.05
7 Wty HE B 2.26 1.38 1.20 1.35 0.66 0.36
8 A AR EE ] 1.88 1.31 1.25 3.40 2.58 2.24
9 e SEa L 2.24 1.69 1.5 2.70 0.71 0.00

JE Y AT P) SR WO s v U SR 28 5 S5 AR T 1)
SM T3 7 g B E: RV #F & 450 CHyke, JEH 3.5
mol/ L ) HCl £E i8R 16 h, KB Y6 6 B 5E
PR SRP & &, % EABER FHZ Rydinl ™ A1 Zhou A
MU Bt 5 () Psennser EE#E AT AR B %7 T HRAETE
R, PRI R, K IRAS B 55 AR B (NH 4 CEP) VEREE &
AT Fe P) RG-S AR AL P) 5 455 8B Ca P) A HLEE
( Org P) F15%¥ i Res P) o Psenmer $EHX 43 2 03 Gnl&l 2 A
R, SR AR EEBLOY Jee BV o3 Sl Ol s 44 4 B h SRP 15
o AR AR TATIGE 3 IKICTHAME

2  Psemner

Fig.2 Sequential fractionation procedure of Psenner method

JEig i (b RTB) # B AR /WK 2. M SMT %
e ALis W Y8 FE & TP i, T8 25 I s DUAR 4 b e 4 B
(GBWO07423 (GSS9)) H TP & &, 7] it 48 Bt & ik 3
94 32% , T LURVE P TP (142 M2 ) LIS 3 4 Hraff 72
Ko # Psenner 2 HARHUN & 45 5B BAS SMT VATEHL
WE K TP AL, LU Psenner S IERBUCER, PEWE 2



ZHAEE - EF(ALT B JRIE A A B RO X B KR

PR 0% BRORHFE S5 (9 FE al B0 25 3 AR IG BA 4F,
A RAE 1L 5] 80% YA b, SR AN 93. 31%, w] LAk
FI TR K.
2.1 BREHREE

Jeig (b B A4 K AR R TP ALV b
518 48~ 2 116 20 mg/ kg, *FIIEH A 1 086 29 mg/ kg, 5

BAE 500 mg/kg BL b, mh B IA O v 4™ &, g HEAT B
RO, RIERT LA, JRIZ WS Y B4 TV E S T, K e iR
] BERE RO e N 1 KA, 3 KA B IR A .
JEIZ ) KA SR YR TP 5 0 A A W 8 i =5 1)
FESE, B RHCN 44 69% o RKE A1 YRR EEMS TP &
HI A%, 518 48 mg/ kg3 3 5 KA RUHIVEA HIYJE JE TP

AR, AV K PES BT 4 %, 75 %) 2 116 20 mg/kg;

p: o BN i L ST SR B E ) s | S R T g = === e

TP & sl o, Jo il b D 4% i KA S B B R R I %

2 R IKAK . Persaud 25T FEHUHIARTE TP A% 5w 5 i 4y

ek 600 mg/ kg, 241k F] 2 000 mg/ kg W, BIHL K 3 5 7% 55

e o AR H AT E P IREE R BRI 10— MR R, JRVE TP
2

Table 2 Contents of all phosphorus forms and average content and extraction efficiencies at each sampling location

4 SR RURFTRYE TP =0 1 545 81 mg/kg, fURT
TLICN B, BT 3295 22 T8 V5 9% s m) b, IRl fe 5 k-
WK BE Y A AR KOG R I HR A UK R TP
SRR

Gy TP . NH4C1-1_’ Fe P . At P L Org‘P»l CaP ] Res-P»l f/%ﬁﬁi

/(mg* kg /(mg*kg')  /(mgekg') /(mgekg') /(mgekg') /(mgekg') /(mgekg') TNHE(%)
1 518. 48 33.03 181. 66 76.55 - 255.91 20.70 109. 52
2 1 095.21 26. 49 177. 67 66. 98 11.73 745. 11 32.85 96. 86
3 2 116.20 165. 80 323.41 1247.99 20. 16 547. 69 98. 63 113.58
4 1 545.81 147. 41 219.75 577.76 47.86 435. 14 53.89 95. 86
5 756. 65 24.45 126. 41 93. 41 18.50 183. 60 32.55 63.29
6 1112.98 113.71 209. 44 200. 01 8.28 479. 88 42.97 94.73
7 694. 66 33. 64 184.31 64.56 2.92 345.17 29.79 95.07
8 950. 29 77.96 184.93 196. 82 0.75 316.47 13.55 83.18
9 986. 34 60. 60 174. 41 211. 11 12.24 376.93 29.28 87. 66
V- 13 1 086.29 75.90 198. 00 303. 91 13.61 409. 54 39.36 93. 31

M 2 0] LU, dbig ] Jb ) S48 BTl &
KANGF H: Ca P> AtP> Fe P> NH,CHP> Res P> Org
Po W EEAGABENPE S B T T

16 RAEp P Ca P PY & B, 409,54 mg/ ke, 3
o B BN GRS B4 B B0 A 2 5 MR 5 S R
PR, B ZE 4 5. Ca P AEEEAIFFT AR ARG /D, 2%
KEE m S RO PR . XA S S AR N Ca P B
R HE T A5 B B Ab O B Ak A o

AP Fl Fe P Y& 85w, 45 4 303. 91 mg/kg
198.00 mg/kgo AFP ~PYJ& 3 ZE % &5 R A m G &
T RS, WRAY 23 RURAY 2 4, 5 M SR A A 3 A TR e
AP SEIEE] 1247 9 mg/kg, F TP 51 2%, 1%
KRR E ST . R I3 M Fe P S REBE
I, HAh A R A 20 Fe P & B 248 K (2R RECh
15 17%) . AFPF Fe P —MRFIN A 2L FIH 1B, H
Eri G NRREENA G, T R TR R KR TR K2 .
TR A W (AL BB B KSR, K5 J ™, 3 5 R A
HEW WA DRV AL P fl Fe P 2 0l B8 5% W 2E P~ AN
AR IR BTG R AR

NH,CHP 2y b i g m— 2R u s, HoE &
BTG —SERIT 5T B 55 R B A 00 3 2 A0 A B A2
TR/ 23240 o AR T 55 I A A Bl AR, e T
BRI BRI G WL, SFI% BN 75 90 me/ ke, X 1] R 5 $RHL
TN G 96, dbi8 W45 R Af A NHLCHP & B A 28
K, AL T RBOER 71 52% , e KAE AR/ ME S ) L BLAE

3 SRS 5 5 A

FIEABE T8 K & Res P I Org P, 2510
39 36 mg/ kg, 13 61 mg/ kg 3 FiHH KAE s Res P 5 &I
1, 155 98 63 mg/ kg, HiAlh % RAF AUE HE N 8 S
MREE R & i A, 4 13 55 mg/ kg; 4 S0 MIBF R KL 24 Org P
T, N 47 86 my/ kg; 1 T KA SV IKE 11 )5 & AR
T PR, AR .

MR SR 4 Rk, F ARSI (b5 B &R SR
FIRARN T BV E 2R, B KE 1 SRSk
5 R 5 5 WU SRR % TS T 2 S A ARAI, T 3 S i R
FERLTP & e, Hofth % 454 S0 & NH,CHPLALP
I Fe P 253G MBS W B FI0fh RFE AL X T RE 5 %
RAE M PR KRR
2.2 BT ABREIAR KT

JE VR H 5 4 B AS TR — & ST T LUT AR 4b, o0 R
A N (156 i R - N B A D S T N
BB ZRIMAHEOCR, BT T MR D w1 BRI
R . ALE i AL 5B &I AW A AR Gk AT gk 3
e

MR 3 TLLEH, KJE TP & 5 NH,CHP.FeP AP
Fl Res PIYE 0 01 /KF AR EM ¢, Hop 5 AR P AHCHE
B, A REGER T 0. 934; 5 Ca P FMIAHHLBE Org P
P AR RPE NS KH B . BH dbig WK Ve TP & iR R
NH,CtP.Fe P At P #l Res P 520, 2o AP (52 MR K.

NG5G AR IR I AE S LU HH, NH4CE P 55 Fe P

£ 5IE  c 41 ¢
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Table 3 Correlation between total phosphorus and phosphorus fractions in sediments

TP NH,CFP FeP AtP CaP Org P Res P
TP 1. 000
NH,CHP 0.878* 1. 000
Fe P 0.871" 0. 839" 1. 000
AP 0.934** 0. 855 0.921"* 1. 000
CaP 0. 603 0.579 0.278 0. 495 1. 000
Org P 0.554 0.296 0. 463 0.309 0. 186 1. 000
Res P 0.912** 0.779" 0. 875" 0.934"* 0.523 0. 427 1. 000

T * ATE 0. 05 MK, BFENDCORMBEL P L) «** ALE0.01 [T, BAKRXMIE AL P {H)

AFP IR W W B S LR, Fe P 5 AYP 2 )t B 2 &M
%o NH,CtP I FeP.A+P B E# P& K &G R
KIG = FP TEAS, BT Z 10 (AH ELEE AL AH EL RS 4 72 1R
KFRE b5 w0 K A 6 PEBEIY & it . Ca P 5 TP M
fib 25 G 19 15 T B S AH DG, 1 H A6IE W (AR BY) Ca PRI
5 H AR5 5 S TEVT R AT TR, 8 s (1 LR e, b
KA, X TP M HAb 45 & S8 & & BB B
R o

LB Org P 55 TP K HAh 454 S 000 &5 %10
W1 MG, 15 oAt 2% 4 F AT BT ASFl . Xiang Sulin™!
FEXT RO BH 50 U R b R, LB S R A S
Bl AR a6 AT 2 A G TN DS A A 1 VR R TR
T 25 20 TR S0 v it P B ARG MLBAE RS 23, m DA R R
TEFE b BEAA LT B TR i, R S A A S Ak
X — 22 S R SR KA AT R o

JRVE R Ovg P2 pl Bl 500 HE 50 ST 2 A3 1 e e A
7 KA A 7 A AR T AT B R A0 LR . Abas TR
YERy A6 R B KAk ], FE KI5 S 23 3k i 38 ol g K
FAEE G 7K Bl U P IR0 B N K S R B 2 A LB 5
KT EG G, K AR AR R, RTRE AR A LB S SRR
Zhang Runyul 71 3530 2L 5 VT R 908 A7 5 JRAS RV GeFe
FEIRT 6 AN Ve A HUBEHEAT (9 23 BT AT 5, 48 s Guili™
R TR E R LS O TRtk dbig ) R e h R e
A LB BT AR I K TReE A 0L 8. AR h R

MEPZH T B () % 1 4 Ll vl SR UM A LA & B B EDIE
TE—ri. IRV Org P ] 2 571 257 4k R R A RE TS
RS S NP TSR (L5 Pl i PR E S S i

Res P 5 TP .NH,CFP.Fe P fI1 AFP &8 S BRI 1Y
ARG, vi 30 A0 2 D7 R SR IUT) Res P T3 AR AR A3 1] g
A P B0 A b2 R EAth g5 45 A5 2 TR A HL G 1K,
Fe AW B BB T, SE R Y TP & AR .
2.3 BHMEBESEN LEKRZR

JEG Y T AN [ A T 25 W58 (R0 RE JCR AT AR 2 R 7 )
ALK U T AT RS B4k 52 im 38 /KO 22 R 3%, il
R 7K A Tl 7K U8 R THT A2 8k 10) B 2 o o

Wid & 4 MAHKPE 4 #T T L& NHLCEP 5 TP,
DPo \SRPo Al TPy« DP;« SRP; # 2 3 AH ¢, Hoh 5 TPI £
0. 01 7K LM 3 A K. NH,CHP B Sy i ad 7] B /K 198
3% KU T 40 5 A R 13 VR R B K e h, B
S50 B RGNIR, YooK AL LW BCR Y, R B AR LA
/N, TR E B IR R T A B O

Fe P 5 TPy DPySRP, & H¥75 0. 01 KV L £
FANEAR G Fe PO 7KUE S TR AR AL i 07 A o 80K, el 1
KR T IE S H A AR A BT 5 1S W Fe PRI B FURE T2
R KBS B R IR T Fe PV A — o FRAE
N ETFHARRPY, JuiE w4 S A st i HE v, Kk
AR PTG AN R4 KA 0 SRTE AR K FRBE b 5 g iR
e Fe P (K19 &A1 A

4
Table 4 Correlations between phosphorus fractions and TP, DP, and SRP in overlying water and interstitial water

TPo DPo SR Py TP DPy SRP;
NH4CHP 0. 624" 0.762 0.777" 0.826™ 0. 687* 0. 726"
Fe P 0.880°" 0. 890" 0.908™ 0.525 0.398 0.481
At P 0.721* 0. 783 0. 837" 0.524 0. 366 0.476
OrgP 0.210 0.211 0.211 0.277 0.222 0.314
CaP 0.583 0.270 0.221 - 0.038 0. 008 0. 059
Res P 0. 690" 0. 686" 0. 738" 0.366 0. 146 0.264

T OATE 0 05 MR KT, BEMOCORMEML P ) . ™ AH7EQ 01 [MEFAKTF, BEMRCMIELL P 1H) .

AP 15 TPo.DPo SRPy Zr &8 2 B FH AL, —k
TEBL R A 2 R A IR B, o AR, (B4R
AENYIET A ALY, B AT RS KDY, AP
MR E M —EFE L 252 3 pH {H5 . MRS A B4
AT IR K TR I B0 23 A R I, AT K A pH (ARG TE [
T 24~ 9 04, VI N 8 02, IF FAE BAR N AL TR A

s 42 ETERE

4.47%) , L EETe AP WaZb TAIX G ERE. ALP 5
EEK P RIESES R BB S AP Y R A
=R E S8 (SRR S

Org P M Ca P &ty /KR [AIBRUK o & B4 i &
B B T 2 2 i dbigil ( JbaB) Org P
ARG, BAR AR UMBEIR. CaP A& G 02 g



FHAHE BT E) RIS E KT BB AR H B
FEOE (PR, PT A g 7k AR B, 5 /KA & B R AL TTRIR 7 [2] A, PEdE, £ 365, & KITh R gAY BB A

M 3T 41, Res P 5 TP NH,CtP.Fe P Il AFP &4

HATARGT I A DG, DLW YE Res P #E— & 41 nl DL AL FE
WAL, JER AR, X LK R .

# 4™ Fe P AFP Fl Res P i@g TPy .DPy.SRP, &
B WFEAR G, T 5 ) K S A S AR OGN L X
Gl Eljalﬂrﬁﬁwkrh%ﬁ/uﬁ?ﬂw“ 5 R 7 K
WRE I SL IR e, — AL TP 28 WSO R0 B A P b, 9K
AR AR K o AT BRI HARA S A, 38 75 22 N Ve BETE K
e SR AL B 4 75 2, B ATR] BRZK (K 6 57 T4 TR 28
e TR) WA J7 NTF, AT IR A

55T NH,CHP.Fe P F1 At P =F KGN, IR 2T # %
NH,CtP.Fe P Fl At P = 1) FAE 4 i Je AL ) A 30 %
(BAP) )% &, Bl BAP= NH4Ct P+ Fe P+ AtPPP, A
R AR S AT BOR, NH,CEFP . Fe P FIIAFP =& &R
5 B KRB SR B VIR, BAP % & 5 TPy DPy H
SRP, &t theE 0 01 ZKF LIk 5 4 5 35 #1355, Pearson #5€
Pk %éﬂzﬁa\wﬁo 743.0 810 1 0. 855, fy HAbis (b 5B
BAP & & nf W, “F 3 oA 577 81 mg/ ke, X B TP [
48 63% o DS il A1y Ve BERT 02 BAP W5, X T
ot B ST N £ AP QN

3

(D dbizim (b Br) = RVe TP P &&=k 1 086 29
mg/ kg, T Bmm, BT ERS R S45 8P HERER
/N A: Ca P> AtP> Fe P> NH,CtP> Res P> Org P.
R B R R B S B & A 7R W B 22 5, TE ] ST H
Ab TP AR 5 45 A A i AL S TS KT NTE TS
Y Jbig ] b B KA R, o P AR T T T

(2) AT mRB) KR TP & B3 %% NH,CHP.Fe
P.AFP f1 Res P M, Jirf AFP HU B2 0 &% K. NH,CEP.
FeP 5 AP =3 BLA RAF ARG, ST 8] (A 4 Ak
FHE 5200 ¥ E AR KRR JE b5 L7 K o vh oyt PR I 2 i
Ca P T ELHUAR B m AP A0 A8, ol B 5 IR Rl K
Org P 5 TP RILTEE WS &1 LHE A, 45

A8 5 ALIZI Org P opo] PR o & AR A K.

(3) dbig il ( JbntBY) JiKYE NH,CEP.Fe P AP fil Res P
B5 RS B A OE, b NH4CHP.Fe P FI AP

=B Z BB RUE 5 LB KR E E IR g e N
. 6B (AL 5B JEJE BAP SFY SR E ik E TP 1

48 63% . JRVEIR P HE ALz i ( dbat BY) I w987, 2 254
JeAT R B K AR B SR, TE AR SRS S NI [
TN IR BECEE S & BAP BE ) HEATH RIS 6 .

(References) :

W, EZRAL, B4R BR, A5 KU MRS A 1 T R BT
T 1 A4 [ )] EPI_IHP‘HT 2004, 24 (2): 147150.
(HUANG Qing hui, WANG Dong hong, WANG Churrxia, et

[1] ¥
&

al. Vertical Variation of the Phosphorus form in the Sedim ents
of M eiliang Bay and Wuli Lake of Taihu Lake[ J]. China Envi

ronm ental Science, 2004, 24( 2) : 147-150. (in Chinese))

[4]

[5]

[6]

[7]

[8]

(91

[10]

[11]

HOPATRAETF FUL )] . A IR 858 L 2222 4, 2008, 27(1): 279
285. (JIN Xiang can, PANG Yan, WANG Sheng rui, et al
Phosphorus Forms and Its Distribution Character in Sediment
of Shallow Lakes in the Middle and Lower Reaches of the Yarr
gtze River[ J]. Journal of Agro Environment Science, 2008, 27
(1):279-285. (in Chinese))
Al 2K, PEE. KT BB & pH {E X BERE I
M J]. o B R BT RRE, 2004, 24( 6): 707-711. (JIN Xiang
can, WANG Sheng rui, PANGYan. T he Influence of Phosphor
us Forms and pH on Release of Phosphorus from Sedim ents in
T athu Lake[ J]. China Environmental Science, 2004, 24( 6):
707-711. (in Chinese))
B, WROR, T LWL U AR R DI RO 25 S 5 A
JKBEISCRT]. W19 BH4#, 2008, 20( 1): 27 32. ( LI Bao, FAN
Cheng xin, DING Shr ming. Phosphorus Species in Sedim ents
and T heir Relationships with Soluble Phosphorus Concentra
tions in Interstitial Waters of Fubao Bay in Lake Dianchi[ J].
Journal of Lake Sciences, 2008, 20( 1) : 27 32. (in Chinese))
B, A, F Bk, A AERS W JZ R e B B A
RO B [ T]. [ 3R BERE 2%, 2011, 31( 11); 1836 1841.
(LU Shao-yong, WANG Pei, WANG Diarr wu, et al. Phosphor
us Sorption Capacity of the Sediment in Six Lakes of Beijing
and Risk of Potential Phosphorus Release[J]. China Enviromr
mental Science, 2011, 31(11): 1836 1841. (in Chinese))
o, ARTE A, EA T, AF. RO A A YT BEE 10
AR S CETRACI SRR )] 3 5 RE L 2008, 29( 5): 1303
1307. (WANG Chao, ZOU Lr min, WANG Pert fang, et al. Rela
tion Between Distribution of Phosphorus Form in the Sediment
of Typical Urban Shallow Lakes and Eutrophication[J]. Envr
ronm ental Science, 2008, 29( 5) 1303- 1307. (in Chinese) )
FEENGR, FhZE, 2N T- S e AR B 20 A R AE L ] . 3RS R
224, 2012, 32( 1) : 196196. (KANG Li juan, SUN Cong
jun, LI Xiao ping. Forms and Distribution of Phosphorus in
Sediments of Dianshan Lake[ J]. ActaScientiae Circum stantiae,
2012,32(1): 196 196. (in Chinese) )
Chunye Lin, Zhigang Wang, Mengchang He, et al. Phosphorus
Sorption and Fraction Characteristics in the Upper, Middle and
Low Reach Sediments of the Daliao River Systems, China[ J].
Journal of Hazardous Materials, 2009, 170: 27& 285.
TR, ROB A, IV M, A5 YT T R e R I 5 e PR A
X[ I1. 25 4E K, 2010, 26(5): 9395. (HUANG Jiar jun,
ZHAO Xirmrhua, SUN Jing mei, et al. Study on Influence Fac
tors of Phosphorus Release from Sediment in Urban Riverw ay
[J].China Water & Waste Water, 2010, 26(5) : 93 95. (in Chr
nese) )
ZEORMG, 3505, LB, A 0T TS ] T8 Pt AU B 1
R 2 HLHILT] . B RE, 2011, 32( 1) : 96-101. (LI Dar peng,
HUANG Yong, YUAN Yan, et al. M echanism of Phosphorus
Adsorption and Immobility by Sediments in Inner City Heavi
ly Polluted Canal[ J]. Environmental Science, 2011, 32(1): 96
101. (in Chinese))
Ahl, R IR, TR UL, 25 dbda i i U R SR BRI LB IE
BOAEEE [ J]). R85 R2, 2010, 31( 12): 291F2916. (L1
Nan, SHAN Bac qing, ZHANG Hong, et al. Organic Phos

A SME . 43 .



F11 % BE 69 M BAILEG AR 201345 6

[12]

[13]

[14]

[15]

[16]

[17]

[ 18]

[ 19

[20]

[21]

[22]

phorus Forms in the Sediments in the Downstream Channel of
North Canal River Watershed [ J]. Environmental Scien ce,
2010, 31( 12):291F 2916. (in Chinese) )

A, SRR, TR, SE. VIR A HUBEAE pH AN N T
™ HEALRI )] . FR35E BE, 2011, 32( 4): 1008 1014, (LI Nan,
SHAN Bao qing, ZHANG Hong, et al. Organic Phosphorus
M ineralization in the Sediments under the Impact of pH and
T em perature[ J]. Environmental Science, 2011, 32(4): 1008
1014. (in Chinese))

Ruban V, Brigault S, Demare D, el al. An Investigation of the
Origin and M obility of Phosphorus in Freshwater Sedim ents
from Bort Les Orgues Reservoir, France[ J]. Journal of Envr
ronmental M onitoring, 1999, 1(4): 403-407.

Rydin E. Potentially Mobile Phosphorus in Lake Erken Sedr
ment[ J]. Water Research, 2000, 34(7) : 2037 2042.

Zhou A M, Wang D S, Tang H X. Phosphorus Fractionation
and Bioavailability in T athu Lake( China) Sediments[J]. Jour
nal of Environm ental Science, 2005, 17(3) : 384- 388.

FBERN, 5K Wb 3 R R 2 DO A i AR08 SR AL
[J]. 47 8 23], 2011, 20( 5): 904 907. ( WANG Xiao li,
ZHANG Lrkun. Character of Phosphorus Forms in Surface
Sediments from Middle and Lower Reaches of Yellow River
[J]. Ecology and Environmental Sciences, 2011, 20(5): 904
907. (in Chinese))

AL, AR, 8T, 55 ORWIAN RS TR KX TR A AL Tk
SRV I 3 1) AR AL [ T] . BR B8 BL2: WFST, 2007, 20( 4) @ 64 69.
(LI Jiang, JIN Xiang can, JIANG Xia, et al. Vertical Changes
of Phy siochemical Characteristics and Phosphorus Concentra
tions of Sediments from Different Trophic Regions of Taihu
Lake[ J]. Research of Environmental Sciences, 2007, 20( 4):
64 69. (in Chinese))

WD, FRARDR, TR, SR 2 DURR M B2 1) O A 22 57 1
WFFE[T]. 8 Rl 2, 2012, 33( 7): 2322-2329. (WEN Sheng
fang, SHAN Bao-qing, ZANG Hong. Spatial Distribution
Character of Phosphorus Fractions in Surface Sediment from
Chaohu Lake[J]. Environmental Science, 2012, 33( 7): 2322
2329. (in Chinese))

Persaud D, Jaagumagi R, Hayton A. Guidelines for the Protec
tion and Management of Aquatic Sediment Quality in Ontario
[M]. Ontario: Queens Printer for Ontario, 1993.

SR SE, GARAD, I — . R PR B2 TARE HOR[ J].
[ TREFRE, 1999, 1(1): 81-84. (LIU Hong liang, JIN Xiang
can, JIN Yrfeng. Environmental Dredging Technology of
Lake’ s Sediment[ J]. China Engineering Science, 1999, 1(1):
81-84. (in Chinese))

0, gk, R A R DU A A2 N WA X R
TURPI BRI 25 0 ATRHERT 78] J] . 30 SR 22441, 2012, 32
(4): 895 901. ( AN Wer chao, ZHANG Shurwu, HE Hui, et
al. Phosphorus Fractions and Distribution Characteristics in
Sediments of Nansi Lake, China, and Its Main Inflow Rivers
[J]. Acta Scientiae Cir cumstantiae, 2012, 32( 4) : 895901. (in
Chinese)

Ruban V, et al. Harmonized Protocol and Certified Referen ce

M aterial for the Determination of Extractable Contents of

4 « ETERE

[23]

[24]

[25]

[ 26]

[27]

[29]

[30]

[31]

[32]

[33]

Phosphorus in Freshwater Sediments A Synthesis of Recent
Works[ J]. Fresenius J Anal Chem, 2001, 370 224-228.
S FRUPIRG, ) R e LR GO P h B R0 MR 2%
RSP IRBE Smi [ ). pUR 2R, 2002, 20(3) : 416-420. (XIA
Xue hui, DONG Ye maixing, ZHOU Jiar ming. Geoch emistry
and Influence to Environment Phosphorus in M odern Sedr
ments in Dianchi Lake[ J]. Acta Sedimentologica Sinica, 2002,
20(3): 416 420. (in Chinese))

SR B, VO RRT, WA . ORI S e BT IR DU B3 2>
FESE[T]. HER 1L %, 2004, 33( 4): 423432, (ZHANG Lu,
FAN Cheng xin, CHI Qiac giao. Phos phorus Species Distribu
tion of Sediments in Lake Taihu and Its Main Inflow Rivers
[J]. Geochimica, 2004, 33(4) : 423 432. (in C hinese) )

Sulin Xiang, Wenbin Zhou. Phosphorus Forms and Distribu
tion in the Sediments of Poyang Lake, China[ J]. International
Journal of Sedim ent Research, 2011, 26: 230~ 238.

TIESE, ot T, B, S5 N SRS A T RVE MRS
SIS ] . rE KRR 5 KRR, 2005, 3(2) : 2932, (HUA
Lt ping, LI Gut bao, HUA Luo, et al. Study on Phosphorus
Forms in Sediments of Baiyangdian Lake in Reed’ s Biosphere
[J]. Soutlrto-North Water Transfer and Water Science &
T echnology, 2005, 3(2): 29 32. (in Chinese))

Runyu Zhang, Fengchang Wu, Conggiang Liu, et al. Character
istics of Organic Phosphorus Fractions in Different T rophic
Sediments of Lakes from the Middle and Lower Reaches of
Yangtze River Region and Southwestern Plateau, China[ J].
Environmental Pollution, 2008, 152: 366 372.

Kaiserli A, Voutsa D, Samara C. Phosphorus Fractionation in
Lake Sediments Lakes Volvi and Koronia, N. Greece [ J].
Chemosphere, 2002, 46: 1147 1155.

Dapeng Li, Yong Huang, Chengxin Fan, et al. Contributions of
Phosphorus on Sedimentary Phosphorus Bioavailability under
Sediment Resuspension Conditions[J]. Chemical Engineering
Journal, 2011, 168: 1049- 1054.

Qingman LI, Wen Zhang, Xingxiang Wang, et al. Phosphorus
in Interstitial Water Induced by Redox Potential in Sediment
of Dianchi Lake, China[ J]. Soil Science Society of China,
2007, 17(6) : 739 746.

IR, AN, A, 45 T AR TR WA IR
TEASRHALATFEL J] . A IR BIREF 27 ), 2005, 24(2) : 362 365.
(SU Yu ping, ZHENG Da xian,ZHUANG Y1 ting. Phosphor
us Fractionations in Sediments from EutropHicated Lakes in
Fujian Province [ J]. Journal of Agroenvironment Science,
2005, 24(2): 362 365. (in Chinese))

AR, L, B, S5 T M TR R 2 e BB S SR
Yrel R R PEL D). YR BREE 55 3T 2RSS, 2006, 19( 2) - 14 16.
(LU Lirwei, TAN Zhen, ZHONG Ping, et al. Characteristics
And Fractionation of Phosphorus in the Sediments of Lake Lt
uhuahu in Guangzhou[ J]. Urben Environment & U rben Ecol
ogy, 2006, 19(2) : 14 16. (in Chinese))

Xiaoli Wang. Phosphorus Fractionation and Bio availability in
Surface Sedim ents from the M iddle and L ower Reaches of the
Yellow River[ J]. Procedia Environmental Sciences, 2012, 12:
379-386.



