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Abstract: Sorption behavior of phosphorus on sediment samples taken from Inner Mongolia reach of the Yellow River in 6 different geographical
sites was determined in laboratory, and the correlation between chemical-physical properties of the sediments and their phosphorus sorption
characteristics was analyzed. The maximum sorption capacities were 43.64-85.46 mg/kg. The zero equilibrium P concentration (EPC, ) of the
sediments ranged from 0.000 3 to 0.019 8 mg/L, which was positively 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. Sediments from Shizuishan, Wulateqiangi and Qingshuihe along the
Yellow River were sources of phosphorus, while sediments from Wuhai, Linhe and Baotou cross sections were sinks of phosphorus, at the
typical P concentrations of the river water. Howevers both the sorption and desorption capacities were low at the conditions tested here. The
Langmuir sorption constant ( k) was positively correlated to the cation exchange capacity (CEC) organic matter and clay mineral content, but
negatively correlated to the particle size of the sediments. The maximum sorption capacity of phosphorus was remarkably correlated to the active
Fe content. Active Fe played a key role in holding phosphorus on the sediments.
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Fig.1 Map of the Yellow River sampling location

1.2 FEa Tk

KIS HO 3 B PR R A T i R4
BRI e BE IR0 S VA A S CDTP) 45 5 it 2
TEHLBECDIP), HI YSI-556 /K i A3l s 2 i 5 2%,
H ICP-AES W 5€ /KK 5 Ca &, H AR Rk 1
B

DURL W B AR ME R R SR AE: KL AR 4 T T
Mastersizer2000 ¥ RL BE 3 AT A 54T . CEC H 418

F1 FHESMERERKR

Table 1 Position and brief description of sampling sites

RAES TAEB fr 5 /m LR A E A
DIP/mg*.”"  DTP/mg*L."' Ca/mg*L.~! HF%*/uS*cm™!

VEL A1l 2006-10-11  N39°14.445', E106°47.012' 1082 0.003 0.022 63.67 980.7
13 3t 2006-10-12  N39°41.257', E106°47.542' 1063 0.010 0.014 61.67 732.8
b} 2006-10-13  N40°44.218', E107°25.592' 1028 0.005 0.012 63.64 749.2
L R R AT 2006-10-14  N40°43.286', E108°37.500’ 1012 0.003 0.015 62.85 743.4
1,3k 2006-10-16  N40°31.889’, E109°54.827' 998.5 0.010 0.016 68.22 839.7
15 K3 2006-10-20  N40°02.165', E111°24.488' 978.5 0.001 0.008 65.70 937.2

B B RN e A BT HCLO,-H, S0,
PRI D A WL B B A R A A R T
FERGE I & )8 & & 2§t il HNO,-HCIO, -HF
WifiR, 1CP-AES M5l | G PEZS Fe A1 AL 5 BT
KR VE 5 R AL WO s, ICP-AES Wl 2o %
RECRFH 950°C BRI =S IR AL oy
K H XRDCH A# 2% D/MAX-RC) 70 #r, 3R 2 [
FRUEA : SY/T 5163-1995CUTAR ARG LA™ 9)) . S5
MZFMIH 1 mol/LER RV 24 h LA F, A 24
B34 oy b4t

1.3 WP S5 7k

FE—ZF 50 mlL HI2R S0 B0 A, 2 il inoN

0.030 g & UURRPIFE S, I AR & KH, PO,
WEFE) FAE K 30 mL, fHEIVIA PN 0~0.6
mg/L, BRI R o/ LI R SR . Y pH IS, B8
LM, 7E25°C £ 1°C, 150 o/minZcfF T, $#24) pH
48.35+0.05, THiR IR 50 h, SR )5 AEMH I 250 AL
15000 r/min L 10 min, ¥ EIERIL0.22 pm U8
JR, FHARBESLA 000 BRI e DE I B . 3 4% 55
T 4 APATHE

2 HR51E

2.1 FEEP Langmuir B2 B 45 i X
AL B — 17 L B TR AT Langmuir 77 FE2K



174 N T 30 %
BT
I = Q. ke/1 + ke) (1 0
A« F(mg‘kg_')?’Jﬁ?’?ﬁjﬂiﬂ%i%uﬁgﬁ%ﬂ‘gz 40 |
cCmg* L™ ) A3 Bl (1) Y J A Q. (mg*kg™' )M E K
WA kR Langmuir MRS, SURMEEER, % | .
T TR A £ e
RARVUR) — AT PO UERE, FELO B § S —
B S e A o S A A2 B HE AR I ‘ i
4 5 P VRPN 0 80 SR 9 8 T L
h EPCo CWR B /8 W1 M A B2 . 3 RAR DT ) “10 . ‘ . ‘ ‘
SRR, 30 5 R COBEAT S TE . AR 5 R o
FCHRL6], i LAR R 4 S B B4 55 B
Langmuir 38 XU I i 2 B2 ETUARMIN A0 M R
)EH NAP( mg* kg—l )%% JE\ 5‘6% %E/ﬁ: %:{ 5% . ;Q Fig.2  Description of sorption isotherms of phosphorus
o SRR IO, DB 5 EC TR 7 o the el e et
I' = NAP + P, (2) W
P, Cmgekg ™" DI SEIG A TR W X R B R 5 %2 BATROBHRE Longmie % LBH
(ORARD: ZRAFEMNSSE
P - Quke NAP 3 Table 2 Parameters of Langmuir crossover-type equations
=71+ ke simulated by non-linear fit for the P sorption isotherm
A EPC, 1€ X, 4 ¢ =EPC, B, P, =0, on the Yellow River sediments
NAP - Q. k * EPC, ”m TR k Qu EPC, NAP R?
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Table 3 Chemical-physical parameters of sediments from the Yellow River

TiH FiE 5 it I 9] o T M £k T K
2165/ % 0.019 0.024 0.035 0.035 0.026 0.031
PR % 7.49 6.93 8.14 7.00 7.00 6.55
HPE &% 0.36 0.23 0.39 0.26 0.23 0.15
CEC/cmol*kg ™! 4.81 3.39 5.78 4.14 4.23 3.76
VYRR pm 39.009 48.785 34.346 43.665 44.293 50.196
S Fe A1 Alimgr g~ §5ﬂ£z§ Fe 0.764 0.698 0.746 0.744 0.658 0.708
WA AL 0.238 0.179 0.215 0.196 0.188 0.170
Fe 24.72 25.28 28.39 24.59 23.36 28.34
NP — Al 41.33 61.88 59.99 61.11 57.71 56.36
Ca 36.49 29.40 32.73 32.62 29.25 36.86
Mn 0.51 0.53 0.54 0.49 0.49 0.55
FgE 9.2 47.8 39.0 4.6 45.7 50.7
A 3.5 2.6 5.1 4.2 3.4 5.4
A 17.2 19.2 17.4 15.2 15.7 15.4
WA LR &/ % J5 A 11.7 9.1 9.5 11.4 9.6 8.5
H=f 4.5 1.4 3.1 3.3 3.9 2.6
A 1.0 1.6 1.6 1.4 1.7 0.9
b 19.9 18.3 24.3 19.9 20.0 16.5
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Table 4  Coefficients of correlation between P sorption parameters and chemical-physical parameters of sediments from the Yellow River

k On NAP EPCy CEC g AR RE W TS WEMHESE S KL
On 0.028
NAP -0.241 0.638
EPC, -0.288 0.577  0.994"
CEC 0.967*  0.134 -0.304 -0.371
itz -0.94* -0.120  0.420 0.487 -0.964"
HHLm 0.757 0.240 -0.529 -0.529  0.867° -0.955"
TN 0.862*  0.110 -0.511 -0.567  0.930" -0.961"  0.955"
e 0.477 -0.132  0.257 0.304 0.246 -0.130 -0.055 0.119
T AR 0.458 0.819* 0.315 0.249  0.531 -0.581 0.664 0.539 0.104
T A 0.584 0.411 -0.250 -0.344  0.744 -0.847° 0.906° 0.764 -0.299 0.718
Hit: 0.902° -0.163 -0.587 -0.619  0.897° -0.928" 0.859° 0.940" 0.324 0.364 0.616
FhE -0.854* -0.073  0.496 0.555 -0.913"  0.986" -0.970" -0.960" -0.114 -0.573 —-0.840" -0.942"
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