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Performance of Different Constructed Wetland Sub-
strates on Nitrogen and Phosphorous Adsorption
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Abstract: Substrate is an important component of constructed wetlands, playing an significant role in the purification of
nitrogen and phosphorous. The nitrogen and phosphorus adsorption properties of four substrates, including lytag, gravel,
clinoptilolite and carpolite, were studied through the basic experiments. Freundlich model and Langmuir model were
used to fit adsorption isotherm equation experimental results, revealing that in terms of Gy with ammonia nitrogen ad-
sorption, clinoptilolite > lytag > gravel > carpolite; and in terms of Gy with phosphorus adsorption, lytag > carpolite >
clinoptilolite > gravel. The precipitation experiments carried out after substrate adsorption saturation revealed that the
ammonia nitrogen adsorbance of clinoptilolite was large, its adsorption efficiency was high and the precipitation quan-
tity after saturation was low; while the phosphorus adsorbance of lytag was large and the percentum of precipitation
was low. The results revealed that the precipitation of nitrogen and phosphorus occurred in the four substrates, which
may lead to the secondary pollution of water bodies.
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Tablel. Some chemical components of different substrates

£ 1. TRERBSLERS

& L BERMER R WA AKRA
A5 Al (mg/g) 133.4 68.3 82.3 30.6
45 Fe (mg/g) 57.1 444 10.1 8.6
4 Ca (mg/g) 68.5 0.0 28.3 320.6
4B Mg (mg/g) 12.7 5.1 4.0 20.9
45 Mn (mg/g) 0.0 0.0 0.0 0.0
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Table 2. Related parameters of ammonia nitrogen adsorption isotherm equation about the substrate (25°C)

R2. EMEREEBRMHEEMSHEREXSH (25C)

Freundlich " [ 77 #2

Freundlich W f} 77 2

B4R
1/n R(n=7) Go(mg/g) A R(n=7) MBC(mg/g)
WA B ot 0.0344 0.5588 0.9573 0.1633 4.7133 0.9325 0.0347
e 0.0051 0.5008 0.9905 0.0257 5.5952 0.9452 0.0046
WA 0.7818 0.4069 0.9725 2.2267 2.1320 0.9500 1.0444
FiRAT 0.0089 0.2757 0.9726 0.0219 2.5699 0.9586 0.0085
Table 3. Related parameters of phosphorous adsorption isotherm equation about the substrates (25C)
R 3. SMHERMERMEEUEHFERAXSH (25C)
Freundlich Wt 772 Langmuir W [} 77 %
R AR — £ —
K 1/n R(n=7) Go(mg/g) A R (n=7) MBC(mg/g)
TR bR 0.0538 0.5856 0.9087 0.3725 6.7237 0.9296 0.0554
kAT 0.0002 1.0728 0.9600 0.0175 64.8406 0.9811 0.0003
vl 0.0083 0.4305 0.9583 0.0473 10.2852 0.9908 0.0046
KA 0.0004 1.1236 0.9960 0.1305 250.4534 0.9983 0.0005
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Table 4. Ratio of desertion and adsorption of ammonia and phosphorus in substrates saturated with ammonia and phosphorus

xR 4. AMEMERTHNR KBTS SR

FETRAATR IR B AL BRAT WA FIRA

A B K B (mg/g) 0.1633 0.0257 2.2267 0.0219
RN (mg/g) 0.0289 0.0071 0.0062 0.0035
AR E S (%) 17.6975 27.6265 0.2784 15.9817
TENT G RIS (mg/L) 35.2439 13.8536 15.7605 9.7674
T B d5 K P 2 (mg/g) 0.3725 0.0175 0.0473 0.1305
Wi KT & (mg/g) 0.0146 0.0073 0.0069 0.0030
WEAEHT E Y (%) 3.9195 41.7143 14.5877 2.2989
fENT JE W E (mg/L) 17.8049 14.2439 17.5399 8.3721
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