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Fig.1 Sketch of Structure of Ecology filter
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RN T RM- LR, 5% R AR R K15 5 5 R A B ]
1.2 BTARARAKEBE

HKEFRL R, 2 NERKIGIFEEN 5.10.15 L/min. FHBETRE,. B R2hREBHANES
WiEtn. HEFRDMBEIR NEREWMEAGSERAFHTS, TREMNIBETEN. TRAK
BREBRETEAKHSEE RN (45°45'N, 126°38'E), KFEHIFRFE 1.

®1 HAKKEEER
Table 1 Water auality of inflow

mH P/ (mgeL™1) prn/(mg-L™1) prp/(mg-L™1) pH

EieA: 3.608~4.428 4.964~7.101 0.082~0.219 8.5~9.08

FiE 3.939 5.908 0.169 8.87
TR A K AR 0.5 — 0.02 6.5~8.5

1.3 BRNB R E

NH; -N W& R A KM 2 6B TN B2 N 8 & 428740 TOC-VCPN W %8 & FH & YLik 2 i
;TP W E B A ICP-OES 447 47 .
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RENHER—BIRFETERHRRER, —BLBTRENNERRNEERELES. AAL
ERRSENHAERETELWL-ERAERS. WA 2(2) TR, NHY -N B ZRELESKREH
BRAL/E, HKRELH B ER, UIEFERZHEHE, NH -NHEREEZES, IRETRERHE
B R R T WAL B X NHY -N MLE A . SsnERmie, RAAMABREBEFRR, KEEHIMA
BT REAMAEBRMEDIES. WE 2(0) R, RESKGE 1| FFAPL, TN OREBFRE,
H5 NH; -N Bt LU, AN RATIRENRET RN EERS.
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Fig.2 Change of each item in different cycle rate
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BRBRMEND 2.97 mg/g. RBFKPEBEAHBEEERN 0.155~0.204 mg/L, 7ESEERY b 2k EEREBES
REREHAES.
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Fig.3 Removal of each item in different temperature

B 3(b)&M, MBEE TR, TN BInt LBREREIESR/D, T 24 h R 48 h KRB HFAR. ERES
ROKEFR SRS, FRBEMRERIBREE G ARSI DEERMEL, EFE R, 5/ R EE M
B, XEOERENEARBEZHE MEHERBRRE/D, PREEEK INKENRESERT =
BRENAR. FFEAREKEPHLYBIERAEEZST NELESH, T/MBSRBANELT, RN
Kik TN RERHREE.

B 3(c)RM, TP 24 h M1 48 h ZERFEABRE TR B0 BREME, Bt KA ZREBETLHBEL.
HMT TPHERTIERZTEEBEABRMZSR, TBRER, SERP AP .C?2 M REMLER N KB
PO}” BAEEE), A2 ERE SERMBAEFREWICN BERK, P WBRIEERE, 55 %K+
AP* Ca" Mg* " Z A VLR Z K.
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1) REEFERRE T ROFAMER, MRT NHS-N ORLER, EEZRERRT, TN W XR
R EFERINRMER. FEMEEAEREMBRE, METRAEZRHTFERHLRE.

2) METRELES, NH, -N ot ERBETRE, HEIFTET 24 h X 48 hEZHRBELHB LN, BER
AT S ERRMRBRBHRO B EREMAFERAT; TP 24 h X 48 h EREEBE TRELE
R B, MEEREAAMEBERNEERHMER.

%300 .
(1] XBF, G, RPEBRETFSESKEE R K& PR BICEAFRII]. FERLE, 2007, 28(6): 1204-1208.

LIU Shu-yu, MA Fang. Intensification copubility of dominant consortium on landsacaping water remediation by compound
ecological filter[J]. Environmental Science, 2007, 28(6): 1204-1208. (in Chinese)



808 * X L ¥ K % ¥ # 2009 %

[2] BERENDSE F. Organic matter accumulation and nitrogen mineralization during secondary succession in heath land eco
systems[J]. Journal of Ecology, 1990, 78(2): 413-427.

(3] HOEWYK D V, GROFFMAN P M, ERIK K, et al. Soil nitrogen dynamics in organic and mineral soil calcareous wetlands
in eastern New York[J]. Soil Science society of America Journal, 2000, 64(6): 2168-2173.

[4] CHEN R, TWILLEY R R. A simulation model of organic matter and nutrient accumulation in mangrove wetland soils[J].
Biogeochemistry, 1999b, 44(1);: 93-118.

[S] WILSON D ], JEFFERIES R L. Nitrogen mineralization, plant growth and goose herbivory in an Arctic coastal eco system
(J]. Journal of Ecology, 1996, 84(6): 841-851.

[6] MAR¥, MW, BLH. JLHATSHERPUARRISREBNIITI]. FFEBE, 2005, 26(1): 51-55.

YUAN Dong-hai, JING Li-jie, GAO Shi-xiang. Analysis on the removal efficiency of phosphoms in some substrates used in
construeted wetland systems[J]. Environmental Science, 2005, 26(1): 51-55. (in Chinese)

[7] JOHNSTON C A. Sediment and nutrient retention by freshwater wetlands: effects on surface water quality[J]. Critical
Reviews in Environmental Control, 1991, 21(5,6): 491-565.

(8] HALEEM D AE, VON W F, MOTER A, et al. Phylogenetic analysis of rhizosphere associated B, subclass proteo bacterial
ammonia oxidizers in a municipal wastewater treatment plant based on hizoremediation technology[J]. Letters in Applied
Microbiology, 2000, 31(4): 34-38.

(9] DONALD W, KIRK:CHARLES Q, JIA:JINYING YAN, et al. Torrenueva, wastewater remediation using coal ash[]].
Mater Cycles Waste Manage, 2003, 5(1); 5-8.

[10] ARIAS C A, BUBBA M D, BRIX H. Phosphorus removal by sands for use as media in subsurface flow constructed reed

beds[J]. Water research, 2001, 35(5): 1159-1168.
(11] BUBBA M D, ARIAS C A, BRIX H. Phosphorus adsorption maximum of sands for use as media in subsurface flow
constructed reed beds as measured by the Langmuir isotherm[J]. Water Research, 2003, 37(14);: 3390-3400.

Effect of Recycling Rate and Low Temperature on Remedying
Northern Landscaping Water by Ecological Filter
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Abstract: Natural zeolite and coal cinder were chosen as main compound of the substrate layered ecological bed
instead of traditional filling to bio-remedy the static lake water in Northern China, and its running mode was
upward combining with downwards flow. Dynamic experiments were carried to study the effect of main
factors on contamination removal rate by zeolite ecological filter. It showed that Removal ratios of NHy -N and
TN were promoted with recycling rate increase. The increase of recycling rate made the nitrification more
rapidly and completely, and the transition approach of nitrogen was shortened. And the aerobic denitrification
was added in the nitrogen removal process. when the temperature declined, the instant removal rate of NH, -
N fell, but the removal rate of remained when it operated for 24 housr and 48 hours respectively. It means
that rest time played an important role in NH, -N removal; removal rates of TP after 24 h and 48 h decreased
when temperature declined evidently, and it was from 72% and 77.4% in 15~25C t0 42.4% and 60.2%

in 0~5 C respectively. Environment temperature was the important factor for TP removal.
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