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Adsorption of Nutrient Elements by the Sediment from Ditch System in a Farmland —Wetland in Guizhou
Province, China : Kinetics and Influential Factors
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Abstract: This research is to investigate the removal effects of ditch system in a farmland—wetland on nitrogen and phosphorus. A simulation
experiment was carried out to study the kinetic characteristics of nitrogen and phosphorus adsorptions on the sediment of the agricultural
ditch system in Caohai Wetlands. Results showed that the retention rates of the everglade farmland ditch system for TP, TN and NH;-N were
66.7%~79.7%, 66.0~76.4% and 82.8~89.3%, respectively. The equilibrium time of adsorption on nitrogen and phosphorus were long, com—
paring with the sediments from Taihu and Dianchi. With the increasing concentrations of the salinity, SO% and NO3, the sorption ability of
PO7-P and NH;-N on the sediment declined, respectively. However, the influence of Ca* on POY-P sorption might be divided into two pat—
terns : Restraining at low concentration and promoting at high concentration, and Ca®>* was found to have a significant restraining effect on
NH:-N adsorption, with the minimum adsorption value at the Ca* concentration of 5 mg-L™.
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Figure 2 Skeptic map of multi—stage ditch system in Caohai
Wetlands
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Figure 1 The distribution of multi-stage ditch systems and sample in Cachai Wetlands
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Table 1 Physical and chemical characteristics of

the tested sediment

pH BE#/e-kg? BA/g keg? Fe/Al-Plg-kg? Ca-Plg-kg? BHLFRE%

6.93 0.835 9.23 0.250 0.173 4.72

1.2 @RS HE

TKARERIN 75 35 + B R (TIN ) B 3 7 PR 0 W i 4
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ZME BARAERLE , 3 AR RIS T TR POT
g% NHip I & .

BAFEREATIE 3 3K, G5 RBCEHME , AHXTR
2£<5%, 25 BT A L3 AR A BRI, 25 3 R 43
Mrati LA L, Fr KR 4K
1.3 BBRITEAE

R T XITHERE .

éﬁ%%z( CI _Cv)/CI*loo%

K :COABETERYEE , mg- L Cy AT RIGELY)
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2.1 RAXEBERIEE AL
M2 ATE IR AP R LR 1 BN
FSh, HARIEAR . RBHER R PR LRZ SRR
SR, 0 E AR LR EVIRERR S RAR TR
ZE VTP 1 TN KB R0 58 66.7%~79.7%F
66.0%~76.4% ; NH;-N )& B R & &, H 82.8%~
89.3%. WA LI, HEHANFEMIERKARBRKER
TR, T A FE ISk 78 2R Rk B A, X BB 5 iR
TR PR Rt e JBE 3 v 1) R 3 B U JA e e
IR FEAETE TS K B 59 1 R BIETRIR S
K 30~40 cm, IR 40 em A, SRR TUARY iR 4
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TR/, TR AR G R A N, 2L T FH
AR EHER R LETE BOK , IR T K B 22 1 RETATLER

%2 BEARAX TP.IN.NH;-N 1 NO;-N & B =X
Table 2 TP.TN.NH;-N and NO;—N retention rates in the ditch systems

TR A I 0% IV V& RS
TP/mg-L* 0.19+0.012 0.03+0.009 0.07+0.008 0.02+0.010 0.05+0.009 66.7%~79.7%
TN/mg-L™ 4.51+0.36 1.45+0.21 2.43+0.24 1.26+0.18 1.28+0.13 66.0%~76.4%

NH;-N/mg-L™* 2.77+£0.21 0.24+0.09 0.48+0.11 0.18+0.03 0.38+0.06 82.8%~89.3%
NO;-N/mg-L™* 1.07+0.19 0.39+0.08 0.50+0.11 0.38+0.06 0.43+0.07 43.2%~71.4%

#:PL_E TP TN . NH;-N.NO;-N & 2¥E N 4E+SD {4,
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Figure 3 Kinetic cure of phosphate—P and ammonia—N

sorption on sediment
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