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Organic Matter, Different Sized Phosphorus Fractions in the Core Sediments in the Mainstream of Haihe
River, China

HAN Lu, HUANG Sui-liang, WANG Yi—zhen

(Numerical Simulation Group for Water Environment, Tianjin Key Laboratory of Environmental Remediation and Pollution Control, Key Lab—
oratory of Pollution Processes and Environmental Criteria of Ministry of Education, College of Environmental Science and Engineering,
Nankai University, Tianjin 300071, China)

Abstract: Sediments from Haihe mainstream were collected and examined on the basis of phosphorus(P) fractionation. SMT (standards, mea—
surements and testing) procedure was adopted to investigate the changes in P concentration with depth in the core sediments. And on the ba—
sis of this discussion the distribution of P forms of the different depth and different size of sediment, the distribution characters of P forms in
sediment cores were studied systematically. The results showed that fine sand and very fine sand were found to be the major grain size com—
position in sites Xingjiaquan and Zhangjiazui of the mainstream of the Haihe sediment, accounting for 409%~60% of the total particles compo—
sition. The contents of total P(TP) in the core sediments ranged from 560 to 1 100 pgP+g™. The calcium bound P(HCI-P) showed considerable
contribution to the sediment total P loads in the sediments with different particle sizes. Accounting for 60%~80% of TP, exchangeable P(Ex—
P) existed in minor quantities , accounting for 2%~3% of TP. The results indicated that in both sites, the rank order of P fractions was HCI-
P>Organic P (OP)>NaOH-P>Ex—P in terms of their concentration. The P contents in the surface sediments of site Zhangjiazui were higher
than those in other depth of core sediments. It suggested that most proportion of the phosphorus was from anthropogenic source. Except calci—
um bound P, the contents of all other P forms increased with sample particle size decreasing. The correlation coefficients between different P
fractions and sediment geochemical characteristics were also discussed.
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Figure 1 Map of sediment sampling site in Haihe
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Figure 2 Sequential extraction procedure of phosphorus in sediments
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Table 1 General features of Haihe sediments in site Xingjiaquan(mean, CV)
BrE% LOV% F& TP A/
R fem 1
246~840 pm 147~246 pm 74~147 pm <74 pm 246~840 wm 147~246 pm 74~147 pm <74 pm pgeg” TH
Surface 34.2 309 18.0 17.0 6.95(2.5) 5.68(15) 5.37(2) 4.99(3) 762.4
0~5 174 44.8 18.8 19.0 6.61(1) 5.46(16) 5.57(3) 5.97(15) 708.2
5~15 24.0 353 20.5 20.2 8.43(3) 6.09(20) 4.85(4) 4.07(21) 718.4
15~25 16.4 422 23.5 17.8 6.64(5) 5.66(10) 5.86(13) 5.52(25) 767.1
25~35 20.7 47.8 18.3 13.2 5.95(6) 5.00(13) 4.85(12) 4.67(15) 728.3
35~45 17.6 54.7 12.3 154 7.11(29) 4.89(9) 3.85(20) 4.49(23) 7224
45~55 15.1 520 19.0 13.8 6.70(3) 5.51(17) 4.74(13) 6.6(47) 710.1
55~65 9.6 44.0 20.9 25.5 7.63(4) 5.76(21) 5.27(6) 4.89(21) 702.8
65~75 7.3 535 17.4 21.7 6.66(2) 6.36(12) 6.17(11) 5.65(15) 699.4
75~90 26.2 48.1 11.9 13.9 6.02(0.3) 7.58(34) 6.33(0.86) 4.61(12) 717.8
R 2 EAHRRERERGTRYER(ESE, ERESD)
Table 2 General features of Haihe sediments in site Zhangjiazui(mean, CV)
BE /em /% Lov% T P Eﬁﬁ]ﬁ/
246~840 pm  147~246 pm 74~147 pm <74 pm 246~840 pm  147-246 pm  74~147 pm <74 pm  peg’ TE
Surface 13.2 24.2 28.8 33.8 7.29(0.98) 8.21(6.20) 7.65(5.74)  5.75(4.70) 1035.2
0~10 16.1 9.0 29.3 45.6 6.80(8.62) 7.30(5.06) 6.10(5.60) 5.08(1.09) 946.1
10~20 229 9.9 62.3 49 5.51(1.85) 7.32(342) 4.63(1031) 5.29(8.50) 682.6
20~30 25.8 104 58.7 5.1 5.14(9.26) 695 (5.34) 5.48(13.04) 4.66(17.62) 699.5
30~40 32.1 10.3 532 44 577(534) 723 (325) 4.69(3.19) 6.04(2.69) 693.2
40~50 21.0 8.6 532 17.2 5.89(9.21) 733 (8.41) 6.14(8.81) 5.15(19.66) 699.1
50~60 28.8 17.6 47.1 6.5 477(5.03) 574 (4.52) 5.29(9.97) 4.89(9.58) 609.0
60~75 21.8 6.3 63.7 8.2 453(721) 535(2.36) 5.15(7.00) 3.80(10.61) 559.6

2R 1, R 2) VIRY N FEAEES RS
A AW (HCL-P) , HoARX & 8 K40t & B RS
. BEEVIRRY P EEIE A B & BRI Y A
HCl-P> OP>NaOH-P>Ex-P( [ 3. & 4) . IERiE , 7EiH
FELW0, HCI-P &Y & fE Sih i 8
FIIRATIEAS , N 3% [ A9 Onondaga HAM™, SR , 7 7] He
X8 03 A B S AR KON R, 7EFE 283030 R 3
NaOH-P> HC1-P, 40w & B AHAY, T EXHRY
BB AN ELSTHT

(1) A] AW 25Hi (Ex-P) - 3222 AR B 1 i3y F R
R 2T AR A [ iR 2R 1 i, R FEILBUK P57
BB, 5 CaCOs; L5 5 BERE H DL I 40 M A i Y 3
VR Ex—P & B /D FEIR R BR AL RS, Ex-P & &
TE 20~25 ugP-g” Z M, 25 SBEE 2%~3%(1&] 3),
TESK M RAE 5, Ex—P & & TE 19~40 pgP-g™ ZJH],
B E AR YR IZE (40.27 ngP-g™), ZIRK B
RFERRBUIRY) Ex-P(22.9 pgP-g ) RN P
(E4),

() BRABENEE S S (NaOH-P)  FEMHE T
BRI AR KNI, EXHE
AR I R B S IR T AR AR, BT S
fir (Eh ) PG IS, Fe® 503 TV Al , W IR 25 BT 6 94 B9
Fe(OOH) IR T Fe*ib J5ON Fe™, WM BE4R R , A
BORRIR R T S , HEAFLBRIK S rple, ERR A4S b
A, NaOH-P BAEEIHA . WENTSEH
A A] ASEINTS S kR TUBUR SR B LR 3R 353
MEMIE REFEREE . WEANE LK NaOH-P
RIS R E AR 2 — e AR
R A, NaOH-P 8B TE 50~75 pgP-g™ Z[A], 4 &
BRE 6%~10% (P 3), XER B Al = YA FBY , 72
T A AF T AT MR YR AR R, T PR s S Rt
FOAR, RS TR AT R R A UTRR 1) L BK
BRI LR 2 — 0 XEI SRR IR AJE
A K, EEORET AR TSR TALEK

(3)ELEE AW (HCI-P) WA N BRI 8%, 15
UL I B TR TR, 145 a0 Bk, I
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Figure 3 Content comparison of various P—fractions in grain sized sediments from Haihe Xingjiaquan
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Figure 4 Content comparison of various P—fractions in grain sized sediments from Haihe Zhangjiazui
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B A LB KIK, (ATTRIA AL T 55 R AT,
FTREF=AE—E MR, XIS A —E TRk E
PR UL R E MR BB 43 B\ R e A R
RS, TTHBEP FELIZIE AN =, W TR
TR . RFEPIRAE T, BRE 2508 460~
600 wgP-g.400~700 pgP-g (& 3.8 4), 2 5 sk
R 60%~80% . JEIRIE , FE R L rh S B SR A
o SEBER VIR TR AR, Z R AT ST 45 3R
BRUIEY 58 2RI B A S H S AE Y R
1) E AR IO, AN B AR RRR S5 IETTRE oM
ARSI T B RS 1, IR ICE . Rk
FRE5 S

(A)FHLBE(OP): B 5HFHWA XN, FEE
TR R &R SR IR R R AT &
BB, A AR A3 AT A A W R L AT E S LR A
AR R TR 3 b K R EOR IE R A Y, S
YR, B HLBE(OP)JEUTE Y rh B A TS SRR B4R (LAY
FR43 , AR A2 e A 2, SRR Y 7 ik, S5
SERBES OB B, B SH OP W& . iF
T ITRR 7K 2 W AR 2 PR SRA: A5, OP 5 BV R 7E
70~280 pgP-g?.50~200 peP-g (B 3.8 4), 435 5
RS RN 1%~28%F0 6%~27%, TEIKFMEFARE S,
RIZULIRY OP & B R TIRK BIRAE
2.3 MBMPEESHNBEXER

T IEUTRRY BT 2 B9 40 A RRAE R R T4 SR
THE BRI, Wiy & T A8 2 8] 1 2%
F L REATS DU A0 5 e 38 Ab P T 22 R B A O 56

R, AR FARBIE AT RE, AHE BRABBUR
BRI, X7 T AP AT A CA T KR TR,
KBV T HIEABE 2 6] A L DI
TR RRARMAENE S’ SRy T &E
A AR, LA B A 1 A T A U
VP BB S B D AT

F 3.R 4 BN T RIS VY AR
TS BT MR PRI R BT =
BERESZRIMHERXRR, KRS F
TP 485 NaOH-P fHI &M 17 (r=0.970), 55 Ex-P
O REWA BN, MENREREEKE, 5
HCl-P.OP & BHCHAN 2, RAFEEKF,
MFHRHHE TP (& B2 2 RIE S8, 0T
i TP & BN, E25k §F NaOH-P, Ex-P,
Hik R OP, X 587 A BT 45 R — 3™, %44R HCIL-P
WA TR . HERBEBEF 0P 5 Ex-P,
NaOH-P ¥ & IF ML R, Hk T B E K
(#4), £ OP & EX Ex-P NaOH-P [ & REINH
IR, 1 OP 5 HCI-P (MAHHEAR /DN, RIHME &
BN ST, BT R PR 3 SR IR R TR
3 g

BEAE VTR AR e TR 745 i BB o HCL-
P>OP>NaOH-P>Ex-P( [ 3 & 4), X—4r7 Bl
5 Kaiserli AT 45 FAH—8, HE®E M HCI-P 5 &
IF PR F UK AT X BRERES B R B AT AEY, 7] SR Hs
(Ex-P)BIFE G5 R R0 TR R RS R AR A 1
UURRY L R AR TR (3 2 ) Ex-P, MEx-P

R3 BUARANBRERELERSBUERE R AVURZERXHE

Table 3 The correlations between phosphorus forms and depth, grain size and LOI in sediment Xingjiaquan

Gy W Ex-P NaOH-P  HCI-P TP R am LOI/%
<74 74~147  147~246 246~840
HE 1
Ex-P -0.661* 1
NaOH-P 0.018 -0.154 1
HCI-P 0.489 -0.231 0.358 1
op -0.605 0.130 0.145 -0.185
TP -0.537 0.337 0.357 -0.072 1
PR/ wm <74 0.042 -0.322 0.426 0.448 0.722% 1
74~147 -0.444 0.200 0.565 0.186 0.288 0.459 1
147~246  0.669* -0.096 -0.142 0.353  -0.822%*  -(0.564 -0.215 -0.462 1
246~840  -0.455 0.174 -0.343 -0.624 0.579 -0.504 -0.247  -0.649* 1
LOL/% 0.333  -0.780**  -0.091 0.127 -0.060 0.199 -0.071 -0.222 0.143 1

T 0¥ R R E IR P<O.01* Ny BEASK P<0.05, T,
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Table 4 The correlations between phosphorus forms and depth, grain size and LOI in sediment Zhangjiazui

RIFE/ wm
A e WE Ex-P NaOH-P  HCI-P OP TP LOL/%
<74 74~147  147~246 246~840
I 1
Ex-P -0.768* 1
NaOH-P -0.759* 0.980* 1
HCI-P -0.932%*  (.713% 0.721%* 1
op -0.583 0.828%* 0.808* 0.365 1
TP -0.878**  0.967**  0.970**  0.809* 0.825% 1
R/ pm <74 -0.616 0.841%*  0.914%* 0.610 0.723* 0.865* 1
74~147 0.640 0.893**  0.926%* -0.621 -0.758* -0.886%* —(.886%* 1
147~246  -0.440 0.670 0.578 0.476 0.372 0.547 0.275 -0.614 1
246~840  -0.553  -0.779* -0.806* -0.615 -0499* -0.741 -0.822%* 0.605 -0.281 1
LOL/% -0.673  0.937%%  (.857%* 0.591 0.828%* 0.871** 0.694 -0.764* 0.670 -0.694 1

TESRANHES (R T, Ex-P 5k
FEERE FARK R, FEE TR A K Ex-P &
RS ST A A TR AE— B & T
1 AR A AR 25 2 BB LK rh IR IR 2
AT TR K o X8 & BB (BT

PEBOBEER B}, SX B 43 W B SO R, 7K s AR IR )
S HAN Ly, O AR R A R AL KR B S & . 7T
B ERFSRE R T, NaOH-P & & 7E 40~250 pgP-g™ 22
(6], B KA A TR R M R A R R B VIR, /)
B PR M RAF SRR Z , BTR B T R, SRR R
FE NaOH-P &2 BRI, SRARREMEE 10
cm IR NaOH-P & B2 AR E Y 4~5 15, &
B ARk AL A Tl AL DL & 8 , e A AT Y
SRR A — . KEERFERRE
NaOH-P & &2t i = TR R BRAE 5 XA KTE
B B AR BB, AT A [R] IX 38 B4 5 i R AR
Mo B, FETRZ M REE &, NaOH-P & B 5Tk
BIAFFEIEF R K FR o [FIRE BB R 45 SRAE 1 1 X
BRI, X ] RS A R A , S B R IR
FIABUR I, BT LA B A B £h 1 iR =5, A5
Z56A8 (HCI-P)IRMGERE , W TR A B RAE
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