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Abstract: Adsorption behaviors of phosphate on the desert particulates of inflow Yellow River were investigated in natural water (river
water and sea water) and the experimental data was fitted by both the improved Langmuir and Freundlich isotherm adsorption models.
The results show that () With more clear physical meaning and more reasonable fitting parameters, the improved Langmuir isotherm
adsorption model is much better for describing phosphate adsorption on the desert particulates than the improved Freundlich isotherm
is in the range of 41.322-357. 143 mg-kg ™', which is

the biggest in Y2 ( Juyanhai Lake particulates). There is remarkable positive correlation between

adsorption model; 2 The maximum phosphorus (P) adsorption capacity Q

e and organic matter of the
particulates (Y1-Y5); 3 Except for Y1 ( Badain Jaran Desert particulates) , the EPC, ( zero equilibrium P concentration) of the
particulates are higher than the concentration of P in corresponding water. The EPC; of P adsorption on Y1 in Yellow River is lower
while the EPC| of P adsorption on Y1 in Bohai Sea

water is higher than the P concentration in their corresponding water(0. 109 mg-L ™' >0.074 mg-L ")

than P concentration in corresponding water (0. 010 mg-L ™" <0.053 mg-L™")

,
, which shows that Y1 adsorbs
P from the water of the Yellow River, then it releases its NAP ( native adsorbed exchangeable phosphorus) into Bohai Seawater.
However, in the process of the P exchange between other desert particulates and their corresponding water, only desorption phenomenon
were observed, which means all other desert particulates release P to their corresponding water; (@) The adsorption isotherms of
phosphate on the desert particulates of inflow Yellow River are cross-axis-type with over 0.00, a new cross-axis-type adsorption-
desorption model, which provide a better explanation for adsorption characteristics of P and for the dual role of natural particulates.
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Fig.2  Adsorption kinetic curves for phosphate on the desert particulates Y1 and Y5
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Table 2 Concentrations of organic mater, phosphorus forms in the particulates and SRP of overlying water

FEdh 5 HHLE/ % TP/mg-kg ™' Exch-P/mg-kg ™' Ca-P/mg-kg ™' Org-P/mg-kg ™' SRP/mg-L ™'
Y1 0.15 681. 65 8.29 559. 90 23.16
Y2 0. 80 870. 50 6.20 775.70 57. 40
Y3 0.18 278.10 5.30 197. 70 48.70
Y4 0.18 394. 20 17.22 304. 00 20. 80
Y5 0.14 779. 30 10. 86 689. 90 9.51
LS 0. 053
QS 0. 047
SsS 0.048
BS 0. 074
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Table 3 Fitting parameters using the improved Langmuir and Freundlich isotherm adsorption models for the sorption data of P on the particulates

B 2 it () Langmuir $) & 45 51 PG Freundlich 814 45 5
(L K, NAP EPC, K, R? Ky n NAP EPC, K, R?

LS-Y1 41.322 0.079 4.783 0.010 0. 464 0.97 0.051 0.292 13.320 0.010 1. 306 0. 80
LS-Y2 131.579 0.921  33.770 0.318 0. 106 0.98 0.211 0.542 78.987 0.587 0.211 0.90
LS-Y3 58. 140 0.070  52.821 0. 699 0.076 0.92 0.074 0.392 49. 063 0.352 0. 140 0. 80
SS-Y4 47.619 0.081  40.420 0. 159 0.254 0.92 0. 060 0.333 41.930 0.337 0.124 0.75
QS-Y5 52.910 0.027  45.523 0.163 0.279 0.94 0. 061 0.284 36.957 0.175 0.211 0.70
BS-Y1 68.493 0.096  33.879 0. 109 0.310 0.98 0.078 0.372 51.573 0.333 0.158 0.88
BS-Y2 357. 143 9.643  10.700 0.298 0. 036 0.96 0. 185 0.750  184.757 0.074 0.355 0.90
BS-Y3 80. 000 0.240  47.654 1.221 0. 039 0.98 0. 088 0.968 47.313 0.344 0.256 0.91
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Ay 5 foe W )5, — R 43 B BT K AR AL Bl T A
LR P TURR Y, Ty — B 3 W) AR v T O
TE BRI IK By 7 25 A B0 )P YR Ak 7 B 28 IR W VE DI
TR . B, 3k S A 455 & RO 25 i (0 V0 B UL i A
SR R(FEE 1RSI = 7/ iR 7 W L e Y 0
KR 5385 Wt 1] RE 23 4 B TR 2 M vl Vi R AR W R
T AR S T PE R G A 7= g (R B v, ) A3 AR ) R
FIVE HIHE RS i CO, 5% 3% B0 , 3 1M 52 Mo A< fi
FER B (1 224k

3 &

(1) fE BS-YL I QS-YS5 {4 Z v kL 4y Xf 0 iR



1896 AN 5

7

E2 31 %

R AR B AT — BCAYFEAE, 7E 0 ~ 0.5 h Pyl B
B, 52 BFF 3 23R A5 K, 12 b 22 i W B R s 31 T A
B 1 Y 100% F1 84 % , FF L 7K rh g B 2 i B R
2 h Pk B R A

(2) Btk %) Langmuir 458 0 A AL 81 38 F T 4
IR KR K B B TAT A TAT U0 T RURE A T gk 1R R 1 W RS
FEAE , H H T S5 A5 B 0K 0 B Y A R R B A
Qo N 41,322 ~357. 143 mg-kg ™', F B A [F] Kk o
WORLY) Y1 ~ Y5 XJ Wi (4 W BEAT S 22 il 85K itk Ak,
REWRT BRI Q,,, F 22 HoA HL & 2 i 4]

(3) EAFHE RV BB Y Y1 76 R IR K AR BE T
Yo 5 WM AR T K AR R R B BT, 8K
95 25 AT W BN A Hh 68 Wt T T B8 1 K R R B
BE“UR” SIS SRR K AR BERE s o R Y2 ~
Y4 FEAN R K AR 4 R 30 w87, H EPC, fH R
0.109 ~ 1.221 mg-L~", ¥k T HAH X% K& 19 SRP
WP A <1, 5290 25T 1w K A R TS 3

(4) B IAT AT V0 P50 A0RE ) %o Tl i W A ) A5 R
2R 0 VA WO B Tl 0. 00 1Y 38 SR AR TR 2k X Aok AU
A8 ST W RS - ik W2 ASE TR A G b i B T L W B RE AR
KR B R VAR .

SO« BT PN ST R 2% Ml BB 2 2 B B K T
BXHEF R B R R A S IR R B
Uik A IF 58 TAE 1Y SR A B !
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