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Abstract: The equilibrium phosphate concentration (EPC, ) of the Yellow River bed sediments has been measured, which was used to predict
whether bed sediments are acting as a source or sink of soluble reactive phosphate (SRP). The modified Langmuir isotherm equation was used
to describe phosphate (P) sorption on the Yellow River sediments. The maximum P sorption capacity (PAC) and P-binding energy constant
(k) were obtained by the modified Langmuir isotherm model. Native adsorbed exchangeable phosphorus (NAP), the EPCy, and partitioning
coefficients ( K, ) were subsequently calculated by the corresponding formulae. The influence of pH values and ion strength were evaluated. All
the EPCys are higher than the P concentration in the overlying water; indicating a potential source of phosphate from the sediments. PAC is
linearly related to the contents of TOC of the sediment. The sorption capacity of P increased rapidly with pH below 6.0, and then reached a
plateau between pH 6.0 to 9.7, and finally maintained at a slightly higher level from pH 9.7 to 12.0.The adsorption of P by the sediment
decreased with the increase in Ca’* ionic strength.
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Table 1 Distribution and characteristics of sampling sites
RAE KL EAE KK T e b
T s o " R AN BIE
/mg*L /mV /mS*cm

Y1 106°47' 39°14' 8.34 6.43 160.50 1.03

Y2 106°47' 39°41' 8.29 6.61 175.14 0.76

Y3 107925’ 40°44' 8.28 7.20 172.05 0.78

Y4 108°37' 40°43’ 8.30 7.26 171.37 0.77

Y5 109°54 40°31’ 8.35 7.29 170.27 0.88

Y6 111°24 40°02’ 8.30 7.44 164.56 0.96

Y7 110°16.913’ 34°36.648' 8.35 5.80 165.82 0.97

Y8 111°09.722’ 34°48 368’ 8.28 5.35 165.67 0.96

Y9 113°39.559 34°51.458’ 8.20 6.22 161.11 0.85

Y10 116°59.396' 36°43.637 8.21 6.78 161.00 0.86

Y11 119°00.313’ 37°45.587' 8.20 6.57 158.50 0.87

Y12 119°17.059’ 37°43.929’ 7.80 5.91 192.34 42.62

SRR TR 1L 1 R
Table 2 Physical and chemical properties of the sediments from the middle and lower reaches of the Yellow River
o e 0w HHUR R E R % HEwm
PSS Tlgrs™ g, A A L
; i] = 1IN

Y1 0.0496 7.26 0.36 42.2 3.5 17.2 11.7 4.5 1.0 19.9
Y2 0.0482 4.57 0.23 47.8 2.6 19.2 9.1 1.4 1.6 18.3
Y3 0.0527 7.38 0.39 39.0 5.1 17.4 9.5 3.1 1.6 24.3
Y4 0.0477 6.10 0.26 4.6 4.2 15.2 11.4 3.3 1.4 19.9
Y5 0.0490 6.44 0.15 45.7 3.4 15.7 9.6 3.9 1.7 20.0
Y6 0.0500 5.35 0.23 50.7 5.4 15.4 8.5 2.6 0.9 16.5
Y7 0.046 9 5.39 0.33 39.8 6.8 14.1 20.6 1.6 1.7 15.4
Y8 0.2485 8.86 0.52 37.9 1.5 14.2 11.4 3 1.3 30.7
Y9 0.1043 9.67 0.40 32.9 7.7 13.3 13.0 2.4 0.7 30.0
Y10 0.0543 5.23 0.25 40.2 10.8 20.6 5.9 4.4 1.3 16.8
Y11 0.0429 5.41 0.35 4.2 6.2 21.1 6.9 1.8 2.7 17.1
Y12 0.0530 7.98 0.41 38.6 2.9 12.6 10.5 2.6 1.3 31.5
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Fig.1 Sorption kinetics for P to sediment Y6
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Table 3 Fitting results of adsorption isotherms and other relevant parameters on the sediments from the middle and lower reaches of the Yellow River

< A Es R } ) TG
PR c?,.l/mg'L ! cpo/mg* L ! - _
PAC/mg*L~"  k/mg*L~! R? NAP/mg*g™! EPCy/mg*L K,/L*g NAP/TP
Y1 0.107 0.129 0.98 0.0040 0.0057 0.007 2 0.009 3 0.774 0.145
Y2 0.081 0.104 0.99 0.0052 0.004 7 0.009 1 0.008 1 1.123 0.189
Y3 0.098 0.075 1.00 0.0138 0.004 1 0.0290 0.0316 0.918 0.550
Y4 0.076 0.070 1.00 0.0090 0.006 3 0.0177 0.0212 0.833 0.371
Y5 0.027 0.057 0.96 0.006 7 0.007 5 0.009 5 0.0312 0.306 0.194
Y6 0.092 0.071 0.96 0.0126 0.008 5 0.026 5 0.028 7 0.923 0.530
Y7 0.104 0.320 0.95 0.0147 0.066 0 0.0193 0.0728 0.265 0.412
Y8 0.260 0.018 0.95 0.0149 0.0115 0.1327 0.018 8 7.070 0.534
Y9 0.134 0.046 0.97 0.0173 0.016 1 0.0539 0.0310 1.741 0.517
Y10 0.081 0.171 1.00 0.008 2 0.008 0 0.0119 0.029 5 0.404 0.219
Y11 0.112 0.109 0.95 0.005 4 0.010 1 0.0107 0.0115 0.929 0.249
Y12 0.166 0.474 0.96 0.002 4 0.008 6 0.0032 0.009 4 0.344 0.060
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Fig.2  Adsorption isotherm of phosphate on the sediments from

the middle and lower reaches of the Yellow River
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Fig.3 Relationship between the PAC of phosphate adsorption

efficiency and TOC on the sediments in the middle

and lower reaches of the Yellow River
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Fig.4 Effect of pH and Zeta potential for P adsorption of sediment

2.5 ANIA] Ca®* BRI B (4 5

PLYS A, 76 A 7P AR R DU TE (9 AT 4 R X
Ca®* 25158 B2 0 R B 1R 5 M kAT T WF S CIEL 5D LA
[F] Ca®* B 58 BE N YT P AW B LA Langmuir
TG, WA HINE 4, R >0.93. HE 4 7]
W, B8 CaCl, WRERIHG I, TR P ¥ W G
FE AR, BY UL 6E P oIt W B & A 0.05
mol*L™" >0.1 mol*L™" >0.2 mol*L™", X ] fit J& I Ay
KEN Ca B T2 H,PO; a4 W A TR
M A7 AT ), R 4 2 T A7 R I8 W e v R T A
Ca®* AT 8 70 o 95 0 B A7, 32 S50 B o 25 S . )
Ab, YURWI EPC, (B R AT 1257 56 B R 39 KT 386 K9
S O BT Sz g8 vH LB C0.326 mge L™ ' D EEK

% B B /mg-g 7!

= 0.05 mol/L
¢ 0.10 mol/L
4 0.20 mol/L

| ! I I I ! I ! ! I
0 0.05 0.10 0.15 0.20 0.25 030 035 0.40 045

PP E /mg- L

B 5 A[E Ca®* & FIREX MR Y5 61D
Fig.5 Effect of various Ca** ion strength for

P adsorption on Y5 sediment



2142 7N 53

B

P

% 29 &

*4 TR C2* BFRENBRMEFRERBSHESH

Table 4  Adsorption isotherm for P to sediment under different Ca®* concentration and other relevant parameters

[Ca* ] A SR . B BT
Jmol*L"! PAC/mg*L""! f/mge L] R Coa/ g NAP/mgeg~'  EPCo/mgeL"" K /Log™!
0.05 0.199 0.049 0.96 0.0249 0.0920 0.0421 2.184
0.10 0.242 0.343 0.96 0.0430 0.0700 0.1395 0.513
0.20 0.236 0.363 0.93 0.0495 0.0778 0.178 6 0.436
oxidized lake sediments [ J1. Soil Science Society of America
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