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Phosphorus Forms of the Suspended Particulate Matter in the Yellow Rive

Downstream During Water and Sediment Regulation 2008
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(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. Administration of Shandong Yellow River Delta National Nature Reserve, Dongying 257091, China)

Abstract : Suspended particulate matter samples were collected from Lijin Station on the Yellow River during the 2008 water and
sediment regulation. Using water elutriation method, samples were physically separated according to grain size, and phosphorus forms
were detected by the improved SEDEX technology. Results show that authigenic apatite phosphorus and organic phosphorus are the
dominant forms of the particulate phosphorus. During water and sediment regulation, concentrations of total particulate phosphorus,
loosely adsorbed phosphorus, organic phosphorus and refractory phosphorus are lower than those in other time of the year, while the
concentration of detrital fluorapatite phosphorus is higher than that in other time. Grain size is the primary variable in the determination
of the content of various particulate phosphorus forms. In fine particles, loosely adsorbed phosphorus, organic phosphorus and
refractory phosphorus concentrations are high, while detrital fluorapatite phosphorus concentration is high in coarse particles. About
28.3% of the total particulate phosphorus is in the form of bio-available phosphorus, of which organic phosphorus is the major
component. During the water and sediment regulation, the fluxes of sediment, particulate phosphorus and particulate bio-available
phosphorus are 6. 63 x 10" t, 3.42 x 10* t, and 8.30 x 10’ t, which are 83.2% , 78.6% , and 80.2% each of the total fluxes in
2008.

Key words: phosphorus forms; grain size; suspended particulate matter; water and sediment regulation; Yellow River

R BT A IR R R AR R A K R B W SR CIR TWANE R RSATUE TR RO S e iR A
7 B B3 4 BRI AL A ) T 3 % 1) S A 20O BT UL B LU 18] i Ak R S AR AR B
17.5 x10° ~21.0 x 10° kg''', Horh g R34y 2 LA SRS T B (kg ALY N Z e,
RSB e L SRR A v R i RIBRE T R o AR b AR S e R R R X
W, BT B 8,23 {4 1 BT [ 2002 AESF SEZEARE TR e BT A FOR DL AT 221
UKD PRI VD o S e Vo b g e
# B I, R ] 4% 0k 4 7E K & v s # R 5 B #:2010-03-08 ; 1&1iT H #9:2010-05-21

EEWB:HEARB ST H (40876038) ; FH K EME 22 A A

[] T o Bl % 7 B 7 S AR ) T R K I v Br3R3E & 00 H (J0730530) 5 AR 47 A A AL 22 2 05 H
( Y2008 E06 )

SERT RS BIKEH S TR, BN AR T H EEEN BRE(1983 <), 5 LRI, TS

N — . (7] N — N H: W BR L% , E-mail ; junfengwei@ yahoo. cn

0] B TR ) 1Y 2 T s I R KR D o AR e X # @RI &R N, E-mail ; chenht@ ouc. edu. cn



2 M4 BLAR 14 45 2008 AF 38 7K 8 ¥ S 17 B 3] T 90 8 7 JMORE ) +P e 1) T A7 25 369

AN

AHIEFE FI ] 7K ) 3 15 X5 2008 4F I8 7K 3 v 1 (1]
B YA ) K STk 1 R TR R R AT T ORLAR A, R
FHEk k)5 B9 SEDEX J7 1k % 3 /K 8 75 19 1] B i ok
Wy e A [ R AR Ak 7 URL ) vh 8 1 WA IR 28 64T 1 40
B, 6 H S B oA R AE B R ) R AT T 02
W, LAY A DA 0 K 0 v0 6 359 0 TG = i A S R
4 1) 52 e B IR A A Al

1 M#5EFE

1.1 FERRESHH

2008 AE BT K WP T 6 H 19 H, 1L T 7
H 3 H L JE T T ) A I A K IR AR A
AR E Y W TR] 7K i PR, S8 v UKL A7) A T 3 gy
A5 B AR L, T 2008 4E 8 K JE VAT S (6 A
16 H~7H 12 H), &K 08,00 7£ # ] F] Ht W 1
(118°18'22"E;37°30'55"N) I #8 kil % 4 I 2 K
BELH 0,45 m B9 B R 41 4k 38 B8 (758 A 1: 1000
HCl 331 24 h, JELL Milli-Q /K P62 rhde BT FR )
hUE U RS VR OR AT ] TR B R T B A TE S
F9 53 B o BC— K T L B 43

39T 6 H 20 H a5/ (IR 7K IR 1 oK 52
Wi ) A 3 ) FT 6 A 26 H i 4 T W A I, 7 )
WRAEL 100 L 2 KEE, SR 3T Stokes i HLAY
KR K AR A B R R 4 R S A
LG FFOR NI RAR KR B (< 8um) |
UM (8 ~16 pm) M EP (16 ~32 pm) ML D
(32 ~63 pm) FPFERA (>63 wm). &R H]
HR UE N U8 5, v RO/ AF , T B A JE 25 04 3
#r.
1.2 FES AT Tk

8 1) R A7 B 25 R ekl J5 9 SEDEX 21 b 47
Gy 0T T HORL ) v B Tl A 55 R B S R A LR Bk
S5E W A ERE AW R JE B KA AR TS MR
GIRT

FE SR R F Mastersizer2000 180 7 & R (9%
MALVERN 7 &) ) #4500 22 . 1% A 2% B 0 38 s
JEFEIA 0.02 ~2 000 wm, Z R EE M EIR2E <3%.
2 HREHH
2.1 JKSCHRE

L1 SRy SR A S0 1R R e ol 3k 5 v B AR AL /)
TR K AL F X A5 1 JE 2 870 km &b, 6 H 19 H
09 :00 JH 7K P8 70 FF b, 7K FiE R Mk 3 4 2 600 m’/s,6

H 23 H O\ ke 2136 R 30 i 8 K 08 VD 24
400 m’/sFF LMK, 6 H 30 H ik 3 & K (A3 940
m'/s SRIGZ Wi 7% ,7 A 8 H M E Ul i i 0 887
m’/s, A FIE R Bk A bR Ak a sy
WEARME, 6 H 23 HEWRITLH LT, 6 H 24
HIkENE5 1 AWM 17.3 kg/m’ JE WA T R, X2
T/NIRJEE K P i 7K R R 3R T L 57 A S
HIFMR & R s T8 ,7 A 6 HikEI5 2 4
WM 43.6 kg/m’ Ji HVE T B, 3X J2 i F /N IR K
HHEURENSRERE R G R,7 A 12 B flE
uh SV R 6. 59 kg/m® U A2 I K M VD Y 5
M) AR 45 o AR BIE 5 i 6 R K PRV I R o 6 H 23 H
~7 12 H X R iy 52 2152 0w A B [

5000 50
- i .
Ayl E- A
4000 HEDE . {40
T "\ A TE
o 3000 | / ) ‘\ {130 &
g / / =
= ! " g
g 2
£ 2000 120 %
A\ a
-/ T \
1000 - Y, \A/ '\. \ 10
Zil;::::il;/ , , -

L . . 0
06-15 06-19 06-23 06-27 07-01 07-05 07-09 07-13
O3 (H-0)
1 2008 FEAAKADHERFEREMSDBOTL
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sediment regulation in 2008
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Fig.4 Relationship of discharges and suspended particle matter concentrations at Lijin station during former period

and latter period of water and sediment regulation in 2008
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Fig.5 Distribution of different phosphorus fractions in suspended particles at Lijin station during water and sediment regulation in 2008
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