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Characteristics and Influencing Factors of Phosphorus Adsorption on Sediment

in Lake Taihu and Lake Hulun
CHUAI Xiao-ming">, YANG Liu-yan’, CHENG Shu-bo',CHEN Xiao-feng’, MU Yun-song’

(1. Safety and Emergency Management Research Center, Emergency Management School, Henan Polytechnic University, Jiaozuo
454000, China; 2. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University,
Nanjing 210046, China; 3. Chinese Research Academy of Environmental Science, Beijing 100012, China)

Abstract: Lake Taihu and Lake Hulun in southern and northern China were selected for the investigation of differences in the
characteristics and influencing factors of phosphorus (P) adsorption on the sediments of these two lakes by laboratory simulation
experiment. The results showed that; (D The P adsorption capacity of sediment in Lake Taihu was much higher than that in Lake
Hulun, and the maximum adsorption capability for the sediments in these two lakes was 1428.57 mg-kg™' and 56.81 mg-kg™',
respectively; 2 Compared with the sediments in Lake Hulun, the particle diameters from sediments in Lake Taihu were much smaller,
and their specific surface areas were much larger, so their P adsorption capacity were much higher; & The equilibrium adsorbed
amounts in these two lakes were correlated with the total amounts of Al, Fe, Mn(P <0.05) and significantly correlated to the contents
of active Al, Fe, Si, Mn (P <0.01). However, there was significant negative correlation between the equilibrium adsorbed amounts
and total Si contents for the sediments in these two lakes (P <0.01); @ The P adsorption capacity decreased as pH values in the
overlying water increased, and the increase of pH values affected the adsorption behavior of phosphorus on the sediments in Lake Taihu
much more obviously. Therefore, the characteristics of sediments and the variations of pH values in the overlying water affected the
adsorption behavior of P on sediments in lake water body.

Key words: Lake Taihu; Lake Hulun; sediment; phosphorus; adsorption; pH
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Fig. 1 Sampling sites of Lake Taihu and Lake Hulun
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Table 1  Location and status of sampling sites in Lake Taihu and Lake Hulun

JaL it (Total -Si) Fil

HEK
45 GPS i TP TDP DIP Chl-a SD hE EC DO
smgeL-l /mgll /mgl-l Jugel-l /m /NTU gt PR e
TI  N31°27'07", E120°10'30" 0.35 0.12 0.061 21.8 0.27 34.1 0.53 7.23 8.5
T2 N31°19'34", E120°09'19" 0.31 0.13 0.024 15.2 0.28 35.6 0.47  7.53 8.9
T3 N31°03'37", E120°28'13" 0.09 0.05 0.003 1.7 0.58 0.5 0.45  8.94 8.6
H1  N49°16'10.91”, E117°36'23. 83" 0.39 0.13 0. 080 15.5 0.27  209.2 2,99 8.95 8.0
H2  N48°58'46.99", E117°26'6. 79" 0. 41 0.13 0. 036 10.7 0.23 85.3 315 9.07 8.5
H3  N48°46'55.78", E117°15'49. 98" 0.36 0.11 0.013 14.3 0.31 88.2 3.25  9.02  10.6
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Table 2 Physicochemical properties of sediments in Lake Taihu and Lake Hulun

s Tl T2 T3 HI H2 H3
TP/mg-g~' 0.524 0. 475 0. 808 0. 305 0.206 0.218
Total-Al/mg-g ™' 92. 04 78. 42 69. 55 64. 80 58.39 57. 60
Total-Fe/mg+g =" 39.73 34. 46 23.85 8.26 6.93 6.72
Total-Si/mg-g ' 296. 75 305. 53 317.77 356.72 361. 90 363.25
Total-Mn/mg-g = 0. 67 0.57 0.39 0.23 0.18 0.16
Active-Al/mg-g ! 0.729 1.270 0.931 0. 054 0.055 0.058
Active-Fe/mg+g " 7.321 7.361 7.737 0.253 0.278 0.282
Active-Si/mg-g " 0. 588 0. 540 0. 446 0. 031 0. 040 0. 046
Active-Mn/mg-g ' 0.612 0.543 0. 359 0. 026 0.022 0.019
FHLB % 0.36 1.36 2.73 0.04 0.04 0. 05

1.3 FEHNEISLE
1.3.1  WRkgh i st

B WK BiE B 1.0 mg- LT BEIA W 150
mL 3 A 250 mL #EIEHE T, 9815 pH 8.0 £47,
A 0.2 g UURRP T#E, T (25 £0.5) C A H R
KRz a B, IJF T 0.5, 1, 1.5, 2.5,
3.5.6.9, 12, 24 F148 h R4 5 mL KEE, FI ]
0.45 pm IRA£F4EpE B 38 )5 , R A0 8 L 0k
TSE A AR 3 AT RE M AR
WM 22/ T 5% .
1.3.2 S5 IR BT S 55

FREL— 2731 0. 2 ¢ BRTF VU TF T 50 mL
BETE LT, A 25 mL ¥ E 540, 0.2,
0.5, 1.0, 2.0, 4.0, 8.0, 10.0, 15.0 #1 20.0
mg-L ™' KH,PO, I, T°(25 £+0.5)°C 4% 48 h
J&i, A4 000 remin "' B GBS O 8 LIS WO 0.45
o YR G 2 2 0 B i S ) Ll o
1.3.3  pH 0 sEes

Beil 1.0 mg«L™" & BEHIZK, AL mol - L' £h R
5 NaOH WA pH E5r 514 . 5.6.7.8,9 Fl
10 IS MK, 4326 28 50 mL Bl T85O 5 #EA T

BE S5, SEER TR 1.3.2 .
1.4 Buib ik
1.4.1 R R

T ¢ BEZ DU B B i Q (mg-kg ™) #&F
AT,

Q = (cy —¢,) xV/W (1)
K, VNI B DA IR, Ly oo HWIIR
WP ,mg-L~"; ¢, bt W2 BEHRE mg-L™"; W R
DRI AL ke,
1.4.2  SFEWH BN T2k

HWEoTFR, 7] DAIFH Langmuir W BFF25 75 £k
07 # oK  55UT BR W O6F B 0 W BRE-f R P A Mk
B BRI RN R

¢/Q = ¢/Qu + K/Q, (2)
P, e MM E, mg-L7'y QO WM &,
mg-kg™'s K WO, Q. N B K W,
mg-kg '

P AT IR I AS [ 57 st 1) 2 S BCUE 43 AR
AR (2), HAH KXW RE TR EWAKE(RH
0.8907 ~0.999 4) , FWI AT DL HI 3% Jy 5 ok AL X P
ASENATTCRR A X () W B ARRALE  THAR A SR LK 3.

R3 WRRRYIBRMERMEFESH

Table 3 Parameters of the phosphate adsorption isotherm equation of lake sediments

B T1 T2 H1 H2 H3
Qs 1428.57 454.55 833.33 52.08 55.56 56. 81
K 17. 00 5. 68 0.33 0.35 0.34
R? 0.8907 0.9477 0.9715 0.999 4 0.9992 0.999 3
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Fig. 2 Kinetic curves of phosphorus adsorption on the

sediment in Lake Taihu and Lake Hulun
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Table 4  Correlation relationship between phosphorus adsorption capacity and chemical compositions of sediments

Total-Al Total-Fe Total-Si Total-Mn Active-Al Active-Fe Active-Si Active-Mn AL
0.2 mg-L~! 0.953" " 0.965" " -0.921"" 0.975** 0.767 0. 800 0.904 " 0.952"* 0.214
0.5 mg-L~! 0.834 " 0.924" -0.961"" 0. 888 " 0.875" 0.985" " 0.972" 0.938" " 0. 696
1.0 mg-L~! 0.818 " 0.890 " -0.932"" 0.854 " 0.816" 0.961" " 0.941"* 0.903 " 0. 688
2.0 mg-L~! 0.810 0.887" -0.931"" 0.849 " 0.823" 0.964" " 0.940 " * 0.901 " 0.702
4.0 mg-L™! 0.836 " 0.904 " -0.942" " 0.870 0.819 " 0.962"* 0.949 " * 0.916" 0. 667
8.0 mg-1.7! 0.837" 0.898 * -0.935"" 0. 865 * 0. 800 0.952** 0.941 "~ 0.908 * 0.653
10.0 mg-L~" 0.839" 0.897" -0.934"" 0.865" 0.796 0.950" " 0.939" " 0.907 * 0. 649
15.0 mg-L~! 0.833" 0.887 " -0.925" 0.855" 0.781 0.943" " 0.930 " * 0.897 " 0. 647
20.0 mg-L"! 0.836 " 0.892 " -0.929" " 0.859 * 0.789 0.947 " " 0.934" " 0.902 " 0. 649
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Fig. 5 Effects of pH values on the phosphorus adsorption

of sediments in Lake Taihu and Lake Hulun
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