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Abstract: Agriculture non- point pollution is attracting increasing interests. Interests are focused on the excess nutrient such as nitrogerf N)

and phosphorus ( P) which can lead to eutrophication. As the main connecting part between fields and lake or river, agricultural ditch system
plays an important role in the retention of N and P. During the transportation and transformation in ditch system, N and P can be held up by
some ways such as adsorption, nitrification, denitrification and emergent uptake. Adsorption is one of the important retention factors. Static
adsorption experiments were performed to investigate the adsorption kinetic and isotherm characteristics of ammonia nitrogen and phosphate
on ditch sediments. The results help to explain the mechanism of transportation and transformation of N and P as to control the loss N and P.
The results showed that the adsorption included two phases: fast and slow adsorption. The adsorption on sediment mainly occurred within 0~5
h and the maximum adsorption rates of ammonia nitrogen and phosphate on ditch sediment were 160 mg kg* h** and 300 mg kg™* h-*re-

spectively. The adsorption isotherms of ammonia nitrogen and phosphate fitted well with linear relation. The content of immobile ammonium
in the sediment was 9.81 mg kg . The adsorption- desorption equilibrium concentration of phosphate was 0.046 mg L *. According to above
results, N and P did not accumulate much in ditches as that in other waters.
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Figure 2 The Kkinetic curve of ammonia nitrogen sorption
on the ditch sediment
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Figure 4 Adsorption isotherm of ammonia nitrogen

:0=5.42c.+9.81,

, R?=0.957 0
q ,mg kg c.
,mg Lt .
( 5~120 mg LY,

Rosenfeld



1362 2008 7
e - 0.02~0.45 mg LY,
' 0.45
9.81 mg kg mg L1, , ,
, 16.68 ,
33.73mg kg* , ) ,
, : - 0.046 mg L*,
2.2.2
5 , -
300
250 3
2 200
E’ 150 (D
100
50 '
0 ; 2 , 0~5h
; 2 _ .
50 mg L 0~1h , 160 mg kg* h,
5 300 mg kg* ht
Figure 5 Adsorption isotherm of phosphate (2 ( 5~120mg L™,
0~20mg LY,
(0~20mg LY, (3 ,
, : 0=136.65cC- 9.81 mg kg', -
6.33, , R*=0.985 7 0.046 mg LY ,
20 80 :
“ ” [16]
, , (1 - [1. ,2002, 24
(2 :63-68.

LI Xiao- ping. Research and treatment of lake eutrophication in U.S.A[J].
Nature Journal, 2002,24 2) : 63- 68.
[2] Peterson B J, Wollheim W M, Mulholland P J, et al. Control of nitrogen
export from watershed by headwater streams[J]. Science, 200 292) :
86- 90.
[3] . [31.
2000,2@ 1) :1-10.
TANG Hong xiao. Theory. and model application of micro- interfacial
processes[J]. Acta Scientiae Circumstantiae, 2000,2q 1) : 1- 10.



27 4

1363

[4] Lopez P, Lluch X, et al. Adsorption of phosphorus on sediments of the
Balearic Islands ( Spain) related to their composition. Estuarine [J].
Coastal and Shelf Science, 199 42) : 185- 196.

[5] , , :

[9]. ,2005,2¢ 3) : 38-43.
WANG Sheng- rui, JIN Xiang- can, ZHAO Hai- chao, et al. Characters
of phosphorus sorption in sediment of shallow lakes in the middle and
lower reaches of the Yangtze River[J]. Envir Sci, 2005, 2§ 3) : 38- 43.

[6] Hou L J, Liu M. Ammonium adsorption by tidal flat surface sediments
from the Yangtze Estuary[J]. Environmental Geology, 2003 45) : 72- 78.

[7] , , :

[ ,2006,2% 8) : 926- 930.
WANG Aii - ping, YANG Shou - ye, ZHOU Qi. Phosphorus adsorption
characteristics of sediments in Congming Dongtan wetland, the entrance
of Yangtze River[J]. Chinese Journal of Ecology, 2006,2% 8) : 926- 930.
[8] , , . N P
[3]. , 2004, 23 6) : 1212- 1216.
HU Zhi- tao, SUN Hong- wen, TAN Yuan. Adsorptive characteristic of
nutrient elements and influential factors in Taihu Lake sediment [J].
Journal of Agro- Environment Science, 2004, 23 6) : 1212- 1216.

[91 N Holmboe, E Kristensen. Ammonium adsorption in sediments of a

tropical mangrove forest ( Thailand) and a temperate Wadden Sea area
( Denmark) [J]. Wetlands Ecology and Management,2002,10: 453- 460.

[10] WIM VAN RAAPHORST, JOHANNES F P MALSCHAERT. Ammo-

nium adsorption in superficial North Sea sediments[J].Continental

shelf Research,1996,1¢ 11) : 1415- 1435.

[11] Richard W Canavan, Anniet M Laverman, Caroline P Slomp. Mod-
eling nitrogen cycling in a coastal fresh water sediment[J]. Hydro-
biologia, 2007 584) : 27- 36.

[12] AWWA, APHA, WPCE. Standard methods for the examination of water
and wastewater[M]. 18th Ed. Washington. DC: American Public Health
Association, 1998, 234- 245.

[13] , , .

[91. , 2002, 57 4) : 397- 406.
LIU Min, HOU Li- jun, XU Shi- yuan, et al. Phosphate adsorption char-
acteristics of tidal flat surface sediments and its environmental effect
from the Yangtze Estuary[J]. ACTA Geographica Sinica, 2002,57
( 4) :397- 406.

[14] Lin Ronggen, Wu Jingyang. The phosphate adsorption on and release
from sediments in Huanghe Estuary[J]. Acta Oceanology Sinica, 1994,
1€ 4) :82-90.

[15] Boatman C D, Murray J W. Modeling exchangeable NH. adsorption in
marine sediments: process and controls of adsorption[J]. Limnology and
Oceanography, 1984 27) : 99- 110.

[16] : (MEA)  —

[3]. , 2003, 23 2) : 156- 173.
PAN Gang. Metastable equilibrium adsorption theory: A challenge and
development to classical thermodynamic adsorption theories[J]. Acta
Scientiae Circumstantiae, 2003, 23 2) : 156- 173.



