LAV FREERIE2ER 2008,27(2):748-752

Journal of Agro-Environment Science

A LR tIR R R BR U R A E 2= 04

MR, FaT 2 A F 2, KR

(1. PR REE Rl 5 TR, R 300071 ;2. KEHTKFIRIAI ST A, KHE 300061)

1 OE. O A TR R B R BRSOR B R B TUA HLERA R R S AN R TSR B I S A =
AN 2 BRAFIT o 25 SRR B SRR AR A2 5 W SEURL B R BRH: R o IR SECREB I B M RBIR U TS > 8k > R0 > MR HL
T B M W o R AR B N AT/ s o 7K 7 4 (HILA) AR A6 N RSB 25 BR A R R S5 SR A TR], 24 HLA MK 200 mm -d™ &
142.8 mm-d™ B, R A ) FER e Sl R BRI I K2 10% 5 2200 A0 1R A R R348 P B 25 e B M AN R Rt 8 4kl
BEZIMUE YN S5 Fe Z4 B ICEBIL, B L BRI KL 6% (HLA=200 mm-d™) F T} & 35%(HLA=142.8 mm-d™) 47 ; TUA %
HLA ARESEM 4N R RBRFRILARTETE 80% LA I, Z5A iR S0 2s S R BV R RiAs Sk g 0075 415 nin i by R} 2
SRSRIA M SRR s B SRR 5 K Sy

RESHES.X703.1 XEIRIATE.A  XEHS1672-2043(2008)02-0748-05

Influencing Factors of Phosphorus Removal Performance of Constructed Wetlands Substrates
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Abstract: In order to analyze the factors that influenced phosphorus removal performance of constructed wetlands substrates, shale, course
gravel, ironstone and hornblende were used to conduct the phosphorus isothermal adsorption experiment and indoor pilot—scale phosphorus
removal research. Phosphorus isothermal adsorption experimental results indicated that substrate types and grain sizes could both influence
phosphorus removal capacities. There was an order in rank for phosphorus adsorption capacities of the four substrates mentioned above:
shale> ironstone>hornblende>course gravel and the maximum phosphorus adsorption capacity of shale increased as the grain size of the ma—
terial decreased. TP removal efficiency of indoor—pilot scale constructed wetlands with different substrates varied with hydraulic loading rate
(HLA). When HLA was declined from 200 mm-+d™" to 142.8 mm-d~, TP removal rate of course gravel bed constructed wetland increased
about 10%, while hornblende bed appeared depressive trend since the substrate achieved saturated adsorption gradually. Ironstone that was
maybe affected by the action of microorganisms led to the increase of TP removal rates from about 6%( HLA=200 mm-d™) to approximately
35% (142.8 mm-d™), owing to the release of element Fe. Shale bed was hardly affected by the change of HLA, and the TP removal rate main—
tained above 80% during the experimental period. These results implied that substrate types, grain size and hydraulic loading rate were the
factors that influenced phosphorus removal performance of constructed wetlands substrates.
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Figure 1 Schematic diagram of pilot—scale constructed

wetland experimental apparatus
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Table 1 Some physical properties of the substrate in the constructed wetlands

IRl LR /% F&TE/g » om™ dig/mm dso/mm dso/dio Kfem + s
BRI 48.4 1.48 9.8 8.1 1.847 48
FWH 35.8 1.38 0.9 22 2.4 6
RIE 41 1.65 2.3 14.6 6.347 35

T 46 1.40 1.6 11.5 11.5 8
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Figure 2 Curves of isotherm adsorption of phosphorus by the

PSR /mgP - kg SER}

substrate (0.5 mm=<d<1 mm)
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Figure 3 Curves of isotherm adsorption of phosphorus by shale

with different grain sizes
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Table 2 The simulation parameters of isotherm adsorption curves by the substrates

OB 44 Linear » Freundlich » Langmuir »
p q R’ K n R’ k b R’
gy 74.87 3.288 0.973 9 69.16 2.626 0.970 0 0.541 190.3 0.9759
FLRRAT 12.08 0.432 4 0.942 8 5.287 1.888 0.992 4 3.602 28.23 0.853 8
RE 63.28 1.520 0.8919 29.72 2.101 0.9353 5.568 196.3 0.994 8
WA 31.94 0.739 80 0.798 5 7.748 1.579 0.949 3 14.97 102.6 0.9823
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Figure 4 TP removal rates of indoor pilot—scale

constructed wetland
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Figure 5 Relationships between pH variation and time

(ironstone used as substrate)
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