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Table 1 Physical and chemical characteristics of the sediments

2B
Fh A PERAR/um pH AL
Si0, CaO AlLO, Fe,0, Hfth
1* 25.79 888 57.88% 10.54% 13.62% 8.14% 9.82%  1.56%
HqE o 46.25 7.64 59.14%  574%  14.64% 8.69% 11.79%  2.42%
3* 54.13 8.13 61.08% 856%  1329% 6.61% 10.46%  2.07%
1¥ 2263 8.63 5836%  934%  14.08% 829% 9.93%  1.82%
®E 2 33.06 798 59.64%  699%  1433% 839% 10.65% = 2.33%
3 48.16 8.1 61.03% 843% 1333% 6.82% 1039%  2.33%
1* 56.33 824 609%  692%  13.66% 8.03% 10.49%  1.56%
H%E 2 96.19 789 57.63%  6.72%  15771% 8.76% 11.12%  2.49%
3 50.10 81 6035%  7.12% 1411% 7.76% 10.66%  2.17%

WK 2 () s, Fims AR ZET 34 ST TP Sk 870.00~2 173.00 mg-kg ', & 17
27> 1A 3> 1 B [ S VR 2 A 270, DR I R B, X 5 N 27
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Fig.2  Phosphorus content and phosphorus enrichment coefficient of sediments at different points in different seasons
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Table 2  Fitting results of adsorption kinetics by different models

- s HE—G 5 J1 2R 2 Bl 1 2 AT
k, q. R k, 4. R
1* 0.25 161.14 0.92 0.002 7 119.05 0.99
" 2* 0.06 62.60 0.56 0.0112 64.94 0.99
ki 0.08 77.75 0.75 0.022 5 64.10 0.92
1* 0.24 169.82 0.98 0.000 7 151.52 0.90
kT 2* 0.09 146.99 0.98 0.000 4 204.08 0.96
ki 0.14 126.68 0.95 0.0418 89.29 0.94
1* 0.11 140.60 0.88 0.012 0 133.33 0.88
B 2 0.20 129.03 0.95 0.009 3 111.11 0.87
3* 0.09 166.07 0.98 0.000 8 232.56 0.99

23 MR

AN TR 25745 4% A5 S LA Ko Ml 1140 R I 45 3R £ DL 1] 4 RSP 8 o o R R Y L Y (0~2.5 mg- L")
B i 2R PERG K (18] 4 (a)~(c) ) , 1T 7 e - J3T 5 Ve B8 0 T (>2.5mig- L") WG o o 1 85 o 22 R IR 4 vk s 34
(B 4 (d)~(D)) -

A3 A Lt AR R AR R, 25N 3R 3 TR ol PR PR AR R 4814 45 21 A DT AL AR IS B
W Fff 5 NAP, BRUCAR A v T Y AT A W R @ o A0 2709 NAP B Sy, REONAE B Z O S 1Y
7.76 1%, 5% 18535 mg-kg ' 3K — K- Ik v IR A WART T Y 95 M TR I XA A TR
AR, X BRI 2 KB, S 275 v B NAP {8 1] 68 512 5 552 55 1 s AN 5 RS B & B AT
9é[8,15]O

W2 o6 -fitt W V- 47 R B2 (EPC) 2 HU DT AR M 2 15 b TR R CIR AR W S 2280, Y B BEDK Bk
ik T EPC B, DI B Bl ; [z, & T EPCy i), TR W B 7K v A @ 70 IRkt
EPC, #& /)N, DIFRP By RO Btk s . Ao, & SR EPC, R 0.39~2.21 mg'L™, L T [
— B BN K R B R B (B 5) X B R E S B ) S L P 45 s 7 TR A s 24 A Wl R R
A, ERUTEMNBEGG . 5ENASZAWRETNA ) EPCy X P24 Frin TR Y i EPC, i 5 T
KGR AR (AT BV KIE) , 55—k BB . KA B SR E KR (NS . A< R ) A
M . s 2" EPCy o 3 A s A, WK T I R TR A IS & s B A G

o e I B AR R AR AL A A R, 5 Langmuir BEEUAH L, vk BE T U BR S IR AR O IS Ak
Freundlich B 4Ll & . #IAZEREW, FEEBMEBCE, TP X819 Langmuir 5z K W B & 43 510
833.23~1 428.57 mg-kg ' il 1 250.00~2 500.00 mg-kg ™", B & FHZ (416.67~555.56 mg-kg™") . VifH
) B W B B T 6 TR s R A R . — AR, RIZ 0~10 em TR W 5 LK Z ) &
RS, FRZ TR ER)Z P, BTG BRIZ 7R N 5 em, DU R % BN 2.65 gem ™, HR 4 20
(10)~(11) , R 7551 3 J2 UURL 4 A0 B W B RE 1 R 110.42~189.29 gm™ (X Z) . 165.63~331.25 gm > (Fk
Z%) Fl1 55.21~73.61 gm™> (FZ) o MRYE R R B K BT 45 238, Wil 2 2 . R RF 20 K s
i P TE B R R, A1 S 349 i vk 43R 013, 0.10 A1 0.07 mg- L' AR | 5 5w Ml XT3 A9 T2 K 38
WSS RIS DO VARG = /= R S 01/ e RS = W VA ol I e ol VA SB[ =T A
BALASE TET AR A A I B 6 T I AR T A 2R v R R, ik nT BB T ORI 7E B 2 i A TR ) W £ ey A A



%78 FAEE: 25 QIR TR IR Y B AR S s A (R R 2419
80 300
60 |
250
40 =
= 20t o 200¢
2 ol @ 2 150
an , - a0
E 0t - £ jo0f
B 4| I
& 40 & sof
= 60| o 1# = 0
g0t O 2# i
100 - A 3# —50 F
7120 1 1 1 1 1 7100 1 1 1 1 1
0.0 0.5 1.0 L5 2.0 2.5 0.0 0.5 1.0 15 2.0 2.5
S B R (mg L) ST B MR /(mg - L)
(a) B Z{IR T R vl J3E T (ARl I o 5. % (b) BRERIR R 2 4 32 T TR A R B 5 T
400
150
100 _ 350
= i
o 50+ -
2 g 300
£ ot I
IH o) =
§ 5ol o.- = 250
o
-100 .-
(@8] 200
7150 1 1 1 1 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3 4 5 6 7
P VR BE /(g L) A AR FE ((mg L)
(c) B AR ELVR I3 T TR A W B 38 2% (d) B Z e SR Bk R 3 T OB W B U
750 - 400 -
-0
L’ A
700 F 0 &G 350 F
650 | P
= = 300
2 600 - 2
) e 250
MJE/ 550 m@ .
B i L
§ 500 ‘g 2000 A
T 4s0f O -0t
400 - 100 -
150 . . . . . . 50 . . . . . . .
2 3 4 5 6 7 8 2 3 4 5 6 7 8
P I R ((mg L) S R R R ((mg - L)
(&) FKZE 8 VR I T LRV W B 450 2 (f) %7 25700 VR JE T U RV W B 450 2%
B4 ATEREHRARMWRRERENS RERERMFRL
Fig. 4 Adsorption isotherms of sediments in different seasons.
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Table 4 Correlation analysis results between adsorption model parameters and physicochemical indexes of sediments
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Characteristics and influencing factors of phosphorus adsorption in polluted
urban river sediments
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Abstract The sediment samples of Xinhe River were collected, which was a typical polluted urban river in
Shaanxi Province. The phosphate immobilization capacities of the sediment samples were studied through
adsorption experiments, and the influencing factors were also analyzed though a statistical method. The results
showed that the pH of sediments was between 7.64 and 8.88, and their average particle size in autumn was
smaller than that in summer and spring. The total phosphorus contents of the sediment were between 870.00 and
2 173.00 mg-kg™'. The sediment phosphorus enrichment coefficient was calculated, and some sites of Xinhe
River were identified as the type of heavy pollution. The adsorption kinetics showed that the phosphate
adsorption amount of the sediment fluctuated between positive and negative in the first 2 hours, and then
increased rapidly in 2 to 4 h, and the adsorption rate reached the peak. Subsequently, the adsorption amount
increased slowly and reached equilibrium at 48 h. The adsorption isotherms showed that the phosphate
adsorption-desorption equilibrium concentration (EPC,) of the sediment ranged from 0.39 to 2.21 mg-L™', which
was higher than the phosphate concentration in the overlying water, and had the risk of release. The maximum
phosphorus buffer capacity (MBC) and Freundlich constant K. showed the tendency of autumn>summer>spring.
For most of the samples, adsorption energy was between 8.45 and 11.18 KJ-mol ™', indicating that the adsorption
mechanism was ion exchange. The correlation analysis showed that the phosphate adsorption rate constant was
significantly positively correlated with the calcium content of the sediment (P<0.05). The EPC, value was highly
significantly positively correlated with the total phosphorus and easily released phosphorus content (P<0.01),
and was significantly positively correlated with the average particle size and organic matter (P<0.05).
Nevertheless, EPC, was negatively correlated with pH (P<0.05). This study could offer reference for the
remediation of polluted urban river.

Keywords phosphate; sediment; adsorption; polluted river.
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