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Table 1 The distribution and characteristics of sampling sites

A L DK e bR
AR - 1k - WA ARE BSR
- B /mgL") Hfi/mV /(mS.cm™)
Y1 98°10"  34°53"  8.50 4.58 168.8 0.51
Y2 100°10" 35°30"  8.40 5.20 189.4 0.26
Y3 101°24"  36°02" 8.35 6.13 146.1 0.25
Y4 103°39"  36°07" 8.36 5.72 140.5 0.36
YS 105°03"  37°27"  8.20 5.37 130.0 0.41
Y12 110°26"  36°09"  8.38 6.40 174.1 0.71
Y13 110°40" 37°18"  8.40 6.63 167.8 0.74
Y14 110°52" 38°30"  8.36 6.22 136.7 0.87
Y15 110°45"  34°39" 831 6.59 129.8 0.86
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Table 2 Physical and chemical properties of the Yellow River sediments

e~ TIZ LOI/ L% W PFISEA S 5/ % _ : ﬁlﬂr%
(ug.g" %) (%odw) FE B A BHA Vi) 2z EPaye] NG BA/%
Y1 0.04960 7.26 0.52 415 13 13.5 17.6 0.9 252
Y2 0.04817 457 0.39 40.8 1.6 16.2 12.6 0.9 27.9
Y3 0.05273 7.38 0.36 44.0 42 233 7.4 2.0 0.4 18.7
Y4 0.04766 6.10 0.40 39.4 3.9 15.0 12.2 5.1 2.1 223
Y5 0.04899 6.44 0.33 44.8 6.0 14.0 7.6 55 1.7 16.4
Y12 0.05003 5.35 0.23 50.9 34 17.7 6.1 32 1.4 17.3
Y13 0.04687 5.39 0.23 43.8 6.5 14.0 11.8 2.1 2.8 17.9
Y14 0.2485 8.86 0.15 382 10.8 20.5 6.8 33 24 18.0
Y15 0.1043 9.67 0.26 45.1 7.4 17.4 6.8 3.0 1.8 18.5
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Fig. 1 The adsorption isotherm of phosphate on

the Yellow River sediments
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Table 3  Fitting results of adsorption isotherms and other relevant parameters on Yellow River sediments

Fitting results

Calculated parameters

Sample ] ] ’ Poeq/(mgL'l) Ppw/(mg‘L'l) ] , r
PAC/(mg'L™) k/(mg'L™) R NAP/(mg-g™) EPCy/(mg'L™) Kp/(L-g) NAP/TP
Y1 0.454 0.294 0.99 0.0164 0.0059 0.0404 0.0287 1.407 0.0164
Y2 0.262 0.198 0.98 0.0143 0.0127 0.0319 0.0275 1.162 0.0143
Y3 0.186 0.087 0.97 0.0143 0.0098 0.0406 0.0243 1.672 0.0143
Y4 0.303 0.566 0.98 0.0295 0.0178 0.0445 0.0842 0.529 0.0295
Y5 0.161 0.060 0.95 0.0399 0.0216 0.1042 0.1093 0.953 0.0399
Y12 0.083 0.055 0.95 0.0029 0.0079 0.0070 0.0051 1.385 0.083
Y13 0.149 0.215 0.97 0.0058 0.0048 0.0097 0.0150 0.648 0.149
Y14 0.073 0.063 0.97 0.0016 0.0155 0.0032 0.0031 1.089 0.073
Y15 0.110 0.113 0.96 0.0032 0.0045 0.0062 0.0068 0.919 0.110
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Fig.2 The relationship between the PAC of phosphate adsorption

efficiency and organic matter on the Yellow River sediments
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Fig. 3 Y5 for example to demonstrate the solid concentration

effect on the Yellow River sediments
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Table 4 The phosphate adsorption isotherm and the parameters on the sediments of the solid concentration effect
| Fitting results N | . Calculated parameters
Cs/(g.L™) ! 5 P’oy/(mg-L7) Pyu/(mg-L™)
PAC/(mg-L™) k/(mg- L™ R NAP/(mg-g™) EPCy/ (mg'L™) Kp/(L-g")
0.5 0.242 0.570 0.99 0.006 9 0.004 1 0.009 8 0.024 8 0.395
1 0.102 0.165 0.99 0.012 6 0.004 7 0.019 8 0.039 8 0.497
2 0.068 0.140 0.91 0.0151 0.005 7 0.0217 0.065 7 0.331
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Behavior of phosphorus adsorption on the Yellow River sediments

WANG Xiaoli'?, BAO Huaying”, GUO Boshu'

1. Chemistry & Environment Science College, Inner Mongolia Normal University, Huhhot 010022, China

2. College of Chemistry, Beijing Normal University, Beijing 100875, China

Abstract: Adsorption behavior of phorsphorus on Yellow River sediments was determined in laboratory. 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. The zero equilibrium P concen-
tration (EPC,) was subsequently calculated by the corresponding formulae, which was used to predict whether bed sediments are
acting as a source or sink of soluble reactive phosphate.The correlation between chemical-physical properties of the sediments and
their phosphorus characteristics was analyzed. The EPC, of the sediments ranged from 0.003 1 to 0.109 3 mg-L", which was posi-
tively correlated to the contents of native adsorbed P (NAP). The sediments played a dual role of sink and source of P at different
geographical sites. Sediment from Hukou and Zhangjiawan were sinks of phosphorus, while other sediments were sources of the
river water. However, both the sorption and desorption capacities were low at the conditions tested here. The NAP was linearly re-
lated to the contents of organic matter in sediment. In addition, solid concentration (C;) effect exists obviously in P adsorption ex-
periment and the hysteresis and EPC, became bigger as C; increased.

Key words: Yellow River sediment; phosphorus; adsorption
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