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AT E#R S KRN HTA TREME. BE—ARENESERS,
EHE¥ER. 8%, BTREPHME. SRR, MhEhiRst s A
FAHBEHANANRBOSKEELHEFEAR, B2, hALEME LSS
£, BiATERPERRTIE—HRITSENTE. ATEMS KB TE—®
BEEARMBRAERN F, FORBTRR.

EEF “+H” BEARESA “QAIL KRR 5ESBEERFIRES
AR STRE-ENILAEE SR SHEBHEARAE B TES, BT
MERERHERERMEAREIENRNARLZ —. AR T REBESZPRTH
BOBARZ— —ATEBBAR, URGHANBEAATERRER MR NE
B, JFRATLRMERETR LRSS {m A R A RRG R BN RPN, T
BEEARZERS:. (1) AIBMZEIERESFENER ) BHEETRRAES
B EBREFIERL (3) ATRMATREKAHKBRMLENRREESD () A
ITRHAKEIT EFESHHRE.

R REN:

(1) FREATERRETEGER. SRAMHNEYRETEN, BEY
MR EATREBEEN T ERR; EREETHE: HORk. MR
3t BB ERNOTERD NN 14.17%, 66.41%; R HBEMEBEILH 80.5%.

(2 BBAATRMEERE ST RAEERG MY LR ERELRRN. &
F—ZEmt, BEERERY 834Mgmid!, Fik. WL, R ERERLS N
6.304, 9.236. 9.037gm™d", {EBEH R COD ERMEEF4 T AR ERERA
LR R,

(3) HREHAEETREMER FERMKNABRTEITHLERSE, MR
REAEEKBRETEHT, EREHN CODy,. NHS-N R TP HIFEREREL G
X 82.8%, 81.6%, 79.6%. EEREHHD 83%, 90.9%, 80.2%.

(4) FHRE, REENRABRRARE, SSEXIHETEEK, RAHNGHE
EiR, BRI A Db ERS s dlR TES R,

(5) CODyy. NHSN HEBEATEBHMNERFTE - BREZHEFE, K
¥R PV LTS ol B 58 B B R A SR AL AR I T R IR MO R

KR B A TR MRN; RIELRN, —Hah%hE;
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Abstract

Constructed Wetlands(CW) is defined as a wetlands specially constructed for the
purpose of pollution control and waste management. It is a complete ecological system
and has many advantages, such as high treatment efficiency, low cost of construction,
operation and maintenance, wide field of application and strong ability of shock loading
resistance etc. As a new kind of applied wastewater treatment technology, researches on
the application and development of CW have been paid more and more attention.
However, there is lack of uniform design parameters and methods to build constructed
wetland at present. So the construction of constructed wetland is usually based on
successful pilot experiment.

The project “Study and pilot-plant on the ecology restoration and the Non-point
pollution control in zhenjiang urban rivers” is subproject of the project “Study and
Demostration or improvement of the water environment quality and the ecology
restoration in zhenjiang city”, which is a project in the Key Technologies R&D
Programme in the Tenth Five-Year Plan. Study on technology and efficiency of the
Non-point pollution control is one of major content . Associated with the key technique
of constructed wetlaads in the study , the efficiency of constructed wetlapd in treating
polluted river water and rain water run-off were studied in this paper based on pint-sized
experiment combining with small scale pilots in field). Main contents of this were as
follows: !

(1) The contributes of each part of multi-stage CW in nitrogen removal were
studied.

(2) The characteristics of different nitrogen removal along multi-stage CW were
analyzed .

(3) The efficiency and ability of CW in freating polluted river wate and rain water
run-off were studied.

(4) The main parameters for multi-stage CW operation were determined

The results show that:

(1) Nitrification and denitrification were the main removal ways of total nitrogen,
Media absorption can be ignored. The contributes of plant uptake and nitrification and
denitrification in total nitrogen removal is 14.17%, 66.41% respectively. The total
nitrogen removal efficiency reach 80.5%.

(2) The removal rates of different nitrogen were highest in the first stage in
constructed wetlands, removal efficiency of total nitrogen was 8.34gm2d™, The rates of
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N mineralization, nitrification and denitrification were 6.304. 9,236. 9.037gm™d’
respectively. Nitrification and  denitrification occurred concurrently with COD removal

(3) SSFW and IVFW both had high removal efficiency in treating polluted river
water. In summer and autumn, the average removal efficiency of CODMn, NH,s-N and
TP were 73.58%., 92.53%, 85.21% respectively in SSFW and are 80.3%, 90.9% and
80.2% respectively in IVFW,

(4) Vetiveria Zizanioides ,Cyperus alternifolius, Canna chinenesis have long roots .
They can survive without soil and tolerate strong wastewater. So they all can be applied
in the pilot-plant of the Non-point pollution control by constructed wetlands .

(5) The removal of CODy, NHy'-N and TP in CW were accorded with the law of
first-order chemical kinetics. The degradation processes with length and hydraulic
retention time of these poliutants both can be simulated with exponential equations.

Key words: multi-stage constructed wetlands; Nitrification; Denitrification;
First-Order kinetics equation
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BEFBRZARER, BELSLFEEEERRE, 2EARPEFATEHA
LB T R, RHEAHET, AMIEFHEREHNMEDNZERRBERE. R,
REHTHATERRLEE—FSINEE TR, NERLER, SEREEE
EFENERERBRINRE. AEGEXRET 2000 ERLHLE T SEMZX
FHRUE, BENTKH SRR SEBERANEO, WERTERAEBAE
T/, BHKREESRAHEERIKE.

WK RRT MM EEREEA SN AR ERRRENE R, HER
KPR [ R RS AN EBRTE, MEAKEGS, S KFERE, By
REMNEEREZ—.

TR IR Y5 B gk 3095 B 2 3R T 4 S AR Y5 e R ¥R 5 4 (Non-point Source
pollution NPS ), #7558 ¥ 185 Bl € FHHT DK PHEE R T BOK R T A 3515
K. EREHRANARERAE, BRSEMIAFSENHE, TERAERENR
fEHTF, BdfREEMICASSKEEBR. 0. KE. B8%HERK
HAEERLRLERAMEEY, XE REKEBER) (1997)NERTRN
S K SR LH. RN ENTERHEA RS T AR, X E AR
RRGPRER AERER, EhTFEESREREERX, KERARREY
EXf. ATFSEBRM UIRGRENER, SAEABHENTRER ZNAHT
FEREH, HAARERE—EEE LBIENEH, Hik, RS EHHE
4 BT, 5% E EPA {47 % E A BRI REIT 65%3K B RS #4(US EPA,1990),
£ X EPA f5HHEET KA Ra T 20%R BmEGH. REASY. BFY.
Ve, ESENARFREESRPNEESTFYR, Bk, FROEHEES
Pext e BT KRG, REETAFERBRATEENEN.

B KRR ETHS SRS AT EATRERTAKF BRI
¥, TEAHFRITHITARENSRE. EXE “+R7 “863” iRIPH “HiL
BHAKEREAESEEBEHAMAREETE” FIAEXRHEH.

1.1 AR E R S R

FrEEEE RN T REM S, B2—HaBEERENLE. —B0E,
SR E RS R EE RN T BHNARRNEATE, RETFHSRIEE
sk B F R KRR B B R TR . TR S R SR L SR F AR,
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EFRMRSBRR TR RN . iR, EE0EEERE. [SRMR2hithEs.
O T 09 S 0 st T B AR ARS8 T TR R B R AR s el o) e
H R R N IER: FRYRES AN BRSO, FRigRrpEtE
B, SRR EANE TN, SEBRER G AEERNTERRZ —,
BHRERRRGENEEEATECE: SKERLK. 4. BHESK. LiKE
BE

1) SABREEBRTFE D, FBHRBAKHRRE—FT L mEUR &4 .
KIS RASEATYR S, HEEREHR. EESY, RIESFESERERN
~H+AERNTE. FHREEKERS (WEKBRLE) ORSEchFBE
(1989 ) R, TEAEMWHMMARE. BKHERIRE RN LK b
EXRFRA, RUKEDR. WREIEHRBR. BIRER SKERZKRBE XA
AR, BSRAF 9% Y. BdERRWHYR, HS5RYBIFHRNGT
B, REKFZER G ESAFGREFN—FAREETE. REHFERMARREE
B A T MK BRI ARG, MitEEAGHARNER, FTHERM
. BRERERFERE, EHERHA. BHAMAKNERYR. #EKHEERA
R, BnEYHSHEEREAORE. HERNEZNKRRERNNZEREA,
hiE i —, MREPHINFAT—EER, SA—ELHER.

2) @b KRR ERUGRFESFL S b BOR T LU B E R D HEAN KA
ERFERYAN . HRAFE, RHEXE, ExiRlkde AW RHT AR E
BiE, B HEAEARERANEE M. BERESRHIKEBNIE.
BH—-EEEMEE. £EE FSRES MY, AERE TR &S RN R.
WG RE, SORMTBMNLIGEAKE, BELNBUKNIESTRY, S#KHE
B, FHREAYTRATET Y. RIKATE. BFELIATEESRYAE,
S AEBEDRE. BHEROESESRNFEN, 33 REESTE, ¥
RSN EDNEEY, ERVESA—-2LMRE, REAENNALER
P, HNREALRFEIE.

3) BHES: ATARREBRSLREAREFEAFS M), HEARAR
BIAMNER. EAABRERATEHAKE BARH, BZEILBRTRME
A AER RSN EEFRY VL BN BERENKERGEZ WS HEH,
Wit M. R, RRE—RIER, BOEAKENE. BER.
B BB T IAE 79%, MRAENBKEENEEE, 53] 96%, MBHHORIER
H 25%~98%.
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4 LEBg. TRBREESRERMRET ERE N L — BRI
WEREYHER, BRZBRMEMRER, TSR EARBRAMR, BAEmE, B
BB, AMARTRRE, WA TERESONRA, RANEARNEETEER
HEK, R, HIFTKRRHRARMS T —HAR0E. LETeREmNEE
FAR R SR B R BENRANEN RN ZEER.

EEF “+R” EARRERELKAERRYE SEEBEEANARSGS
AREAFREENLAEESEE SEREREATRARFAEIES, WimniE
FREHAREMRAARTERAREZ—, FRIGFMIERIBT 5KFEE
. BESRMERNBFEREIAMNEE, WESATURBESBEKEIEL
BARZ —RIFHR. EFWRXFA TR FRE A AL BB FIEE R
%, HBfTHREIMMATHRES. DRXREN, HBHNREE TR RGN
REFRSRNFERERLY, SHENRTESBRSMRENAETS BRI
A FRERNEM LT, UTRATRRSKEBERAMERNMEA.

1.2 ATi@iiskatme R

1.2.1 ;R AIEN

ERESRFOERSHEN, TH4hHBHRISRAMH(Natural Wetlands)FIA
T.# Hi(Constructed Wetlands).

BHUR RN S K EZ BSEFRES BRE. KAEHRMER FKREH
HERERNBHFESRE, REENEFRENARA BT EYERENEER
Mz—. HTEMER-TIHSHEERNFTENEN, BB E R %E—.
HATRA  ZEZREHhE LR (RmEE/RAE) PRHE: “BRUERE, FEHXY
RARBATL. KANER KA REN, RRBaUKEIT, 6B LR,
BOhBK. HROKE, SIEEENAET 6 XKRAMEY,. ” TSR R
FIERGEHE, FTRZMNFAAFEATRANEONAENR, NEBHOERELR. &
AA¥ L, EMRHEAK, KAMESR LT ARMRAT ERUEKEEYR
HAUKE AN, BR—RAFERETNEREE. LT KETERENE
R ARG

BAEHMER T ER BEERIBEbogs). EXRREF(fens). EARE
(swamps) . BE&HF(marshes). HKIFHKH(shallow open water)FIA TEH#M,

W AR RFEDE ., FEK; HEEELURKAEREMSELSE. BT
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MR ESRE, LA TERSZIWA, AUSERERUKE, BMR%EL
A, 81’ @RTGEL™ 9 BER, REMEEELMN 35 5.

tEA—M AR L IRMEEERY, EREEENT) | BRTH. BT,
WA FRBK. BEKREHHEEEEER. AR TETEEEN
EMBR, REVERUENBERYHRERE, THEHZIENF™EE. BE
AR ARREGRER. B, BF. KRRURTVERS, THEERE
EEVE. BRFESLSTHATEEMNANMERRE0E, BEN “HIRky
Ig” [12-14]ﬂ

HTAXFERRAR, @UBHZETRAMR. XTHARESRIEIT
BRI, WHBLDEBTRERRR, RANBITEKGBORE, AR
ETALEH. ATEMREBRSHMMSKNER LR BERNSKEEES
TEER. R—-HoATEEMNESSN, SHEBRBLMNE, MEARES
REPHOWE, (LEMEYN =Bt RIER R LR SK MR8,

AT @i AT, K% EH S FRE, ¥ RIS constructed wetland,
artificial wetland B manmade wetland, treatment wetland, engineered wetland %,
75K (Phragmites australis)RMEBH P TR BHOWY, BREBRISEERL
(Reed bed system)ffl. 3L ER{UBIFEH R X H(Root zone method, RZM), HHksE
PR (Vegetated filter bed)'>Z,

AREMKAERET UM TAREK, EREMRS. AR, LEEHSH
MU S LGHERTS, ARERER FE—MFTEBINRE, MALREN
th, REZREPHEDHASHER, HLTANOBRHZT, S0EEK
RIBE BN TR, LBREHAKET T ARG

1.2.2 ATRMSTERIERE

BaETAEANTRERFHAE A RBHRAREE K. ARBITGHH gL
BRARIE RN, BHAKEREESRERASHEZNL. BEED 19504 £4
HAAE A HA TR ARG K, BEHAFHRERERAH TN HR/RL
(New south wales)2 RE— M X B RAFF KA TE B E52,

5 ESB—ARER R AR AR RS KBS 7 E Max Plank
Institute, 7Epk Kathe Seidel #41097% 52 T £ Mok £ HEYIRL 3215 4Rl T ARG
Be1. MERYBRSY, 1953 SEH AR, EWIKAEMWIN Scirpus lacustris FRES £
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8. BEENRASRY D). 60 £/, XEHEAFERT TS ANERE,
FRREEE T, LK. BERRMEEEK.

TEIX TR A TAERR L, Seidel T 20 it 42 60 SEACER T Krefeld B H:, %8
WRZEHNEAERBEAR, SR/ MAETRERFAFREEKEYIN TR
B ZRENFE—LNE SR RAHRGEKMEEREH, HLHKERIPAE
(251

138 Dr. Kathe Seidel REEK, #IZF 1967 FEEFET —HBHY Lelystad
Process M AMBAE RS, ZRER - S—AMNER A dUKE#REH, KE
0.4m, , B /& KBOXFHBHUAE#7 2 B AR . Seidel M TAEL B8 T S B 403X A E TSN
7 60 AR}, Dr. Seidel 5 Dr. Kickuth 4538 Dr. Kickuth 7 60 SEP T &
TRE®’, RZM), EREXKEH—MHHFFENEBRTHR. TREERSHE.
&, BFmAl, ol IR R P MUTIEAEGE. KR TR S B,
kWL A EEKet, ANWRER, NBWAEME, P55 Ca Fe, Al IR RTL
HWep . KERIERTAT, EMTHO, HOBTAHARER),

BEF 1985 4, REAFHNRBNEHAEEISKEER. 7 Kickuth #2H K “i8
K" i E, RERRTHS “HEK” BHRE. HRIARKERKTESHE
BB, K “FEER” KA TMAEIERK, TAR Kicketh HEHREA LK. 1986
FINMFRBHABERAEMREASERU T “HEREERAEN KM T H S8
1675 ”, 1995 4. Coper 1 Green 4 R Bk 3 B AT B 41% A K S P iant oy
g7,

EEXRTFALBMMBIRITHT 20 L 60 £4AKM, 70 £AF 80 £RNE
BIGHE, 90 FAURHEANE NI BL. 7F 60 FE45K, RE NASA WEF TR
REBIFRAFRT —F “RAREMEDNAERBEKORGRR", ZRE
REH R BRI5K I BODs, SS. K H KX &.. 1983 £ Wolverton 1S T 768 B #7%&
WM — MR EEHTHEMCERELE, HAKEEREY 12-48 b, %
HRT 2 24 /i, BHVHHEFH 58kg/ha/d i BEFH B EBi5KF A BODs, TSS &
NH-N ZiE50Y), mEASbENEAEFRUET T Rt T

HH KA BRtR e ES K NET 70 £4. 2E. BAFE., #2, .
HE., HASHHTEXFENER. 70 EAMERGKEERSEXERNHAREN
FREH, BERETRARGSHMNEH, KEUEEFEAERLI, TAR#HESHE
LA T2 EREE RGN AN R . KBSV REEHa RigHht
BSK, AARBREHNAERLBRAGLEGKSIBMRAM. ML, T
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At

BB GMEARETE, FARRAATERETNANEXHE . BEATE
HAEW B RRMNME, BB T EMAES. 80 F/F, ATEBBNRESR
ATEEN. UARRRHTANERNLERS, FalRENNHNE.
ATHERMEE L HERRE, FXEHEKEERHIIRRERARD

SUERAR. FEEFRETATRESKAREE, aEEE, h&X. £E.
BUE. . B Bl BAREUEFERMER, KPA—F—FREK
ABERRELR 12 AMOHNEK, XEREHTHEENRENETRRAGIES
¥R LA X EEE M. BN CHESL GTHRHATRBBABKLE
B, mEERE 200 3 300 BRMAESEETT. ATBHAMENIBIX S5
8, BANNE om?, BF—F—PBALE, KKE 5000m* , TTEAEE 1000
AU ERSEREZEK. BY, KEEATRMNATEBREKEY WREEKS
A3, HEATEBERB ZNATUTAAS@E:

RIS HRE
3377 B P 2 ifi(Schueler, 1992;Shutes et al 1997)
Ak X B W R AR AR )9 2 B (Raisin et al, 1997)
B3R 36 T W AL B (Kadlec,1997 )
B B F (Eger et 21,1993 )
BEREIHR TR (Revitt et al, 1997)

IS RAb

e AT AR E R =4 4B (Kadlec and Knight, 1996 )

o RIHBhFEMZIBEK AL E (CH2M HILL and Payne Engineering, 1997 )

o STV EK(Kadlec et al 1997a)

® AL TAkBEK(Knight et al 1998)

WX REFMATAE—EREEEEEHIY, NIEMBRER,

HRi7Eit F & BT EN T S RMESKLCBPRIEEEERAER. AN, €
1IXEVY. B BHEREEERIR . XRT 5FE, KEABREAETX
5, EEBHMEHTE, KARSHAFEENXR. FERMREEARPR
MeEF L, E—BERABLETEPHEEATITANEER Mitchell, 1995).

Breen(1995)M 7R % . BAMATEMNHEFEG THOATEREBRBRL

TTRE, WHXERERES TN ft TP HEBRERAZE K. Kattlee,M(2000)
R A TG MRS R B AT 1938 1148, EPA(U.S Enivirometnal Protection Agengcy)
1 TVA(Tennessee Valley Authority)#47 T HuB . ZE RSB  0.7d7 (4% EPA B i)
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f&4T, TVA BEFRENTHY G A 11.4kgBODsm>.d?, TR T EPA
KT HHEHS AN 4.1 kgBODs m2d'. XESHT REMEHERIT R, HER L
S KI%, Breen(1989)IARER AN ERERGERMBLABYRHXRA
. Wit P UABKT SR KB NSRS, BAFEER. RRAT
7%} F-#57% (mass balance method) EHLR R 1T 7 AL IR . Wi axX Ay ik ar Lird
B RGHT T B MA BT (Robert, 1995). ERMBHP, R, RMEE
AEHZN, ATRABBREPIE. BERORHTBEASZAHAXKFIRED
(Wood.A,1995)°Y, XMTRERENEHMAPE. RERIHLHARLEERE
(Richardson,1985), ARAEHLPR. BE5hHEHMREA 1 (Hemmond,1988).
B4, Bl BESHTREBEEBERENE (BowmerkH,1987), Bowmer EH
HTRABHAEBITSE, LAEMERE PR BT LR . 1. Huang(2000)
RFRD, B EARHIEABT NH-N H TKN B EREER(K). BREX
1% 75 T A BT S HRE AR R 2D .

HHRATEHMMERERSES. T LRESREE, FRRENRE, K
AT R B, BT LR SO BN A T i ST LU R R &
BTACEH(Cooper et al, 1995). 4%, —HilEHF. BREBK. RARMKEIN
EANFEPRAXHATERREE, KARRTHRY, SHER. ROZBRY
R [*%(Drizo,1997;Driz0,1999;). B KXH T 7% 2 KFK) Manna,RA(1987) 3 RAIFAE
AT Ab B FRB R @ R AT — R, EDAP, BT THA. i
(blast furnace slag)fEK(fly ash)=FpP MRS, HRGRM ML RKER:
5 0 B A R K (420me/kg KK, BRAIELE (25 8mg/kg K. BARF K=
YR RZE A TG Rl e I L bt . A3 HH R X O SR B R ER A0S e R AL
HATHARTIN, UEEZESCENRENAIATES X, KEETRAEN
Drizo(2000)%} A L #E H 5% FINR B OB BEAT 7 RABAFE . MM T-EM¥E: it
(Bauxite). T (Shale). 14 (Bumt oil shale), /5 K F(Limestone), #A (Zeolite), B
i1 (Lightweight expanded clay aggregates)FU R K (Fly ash) « 33X -LF4 I pH,
CEC(Cation exchang capacity). K773 HM. FLERE. WEHRMBGHARRT
THE. AREHTANGHARRR, &3 730mgkg HUk: HICHHL, &3
355mg/kg EEL. MRX-LRHYRAEFHHERET SRS, GiehTEERR.
H A XRiX T E fHRER D .

EHAKEREY—ERANTB RN S . Gersherg, RM(1986)HI1IE T 2 E i M
Santel /&) I A TRHIRE . FE=RESKERY: WEEBE Scripous validus)-
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b

e ———— e

P % (Phragmifes communis)F 8 M & #(Thypa latfolia). TS B34 BOD i TSS
Ry ZBRIE 6L BAKEEMREN 24.7Tmg/L, BODs % 1183mg/L, TSS % 58.1 mg/L,
EKAHER 47cm/d, BBNE 6d. LRERY, BEAEELRER LHEF#LT,
T K REREER LSmg/L, %N 54mg/L, TERN 17.7mg/L;  BOD %R
REERTHAEDER, H2BRREKEL 96. 81 M 74%31T 1SS MEK, =HH
YEFKER. Reddy,KRABHEYIRBEEMBEAMTHY ARG SS NERE
WARIRK.

REFE “-LH” BRFHEATEBRNAR. §SAXRHALERAES KNSR
THHET 1990 EELRETFRERBRAEFAATERSKAERED ], L8Ry
500t/d BIAETEISAKR I EEK, i 2ha, KA 4.7cm/d, HRT: 434, BOD
fifi: 59kgBOD/ad. Al FAFEAMMHAKREG K. 1990 £, BXRFHFEFD
HRIFREERIT T E R GRS T & b 8400m? Ti@HURTE TR, smuish
3100m’/d BT K. EREBANBRAEBITUR, DEASTFOLEMR.

1989-1990 £E, REBIFFREIFIHTRIM 11 MERATH RS ER TR TIFAKE
e3BEES, HXNAKHAMK, FULAE, FENREEWESEKPEEELRNMAN
MEBEITHRE. ARESERVHAKTE SRR, TR LREOREREN
B, FHPHERYD. CHAVTERENRANFRKEEADOR. BBREGHTT
BI9%. Bk K% 75 2% (Phragmites australis) . /K ¥ (Scripus validus) . BEH
(Pseudcorus L)« A\ (Canna chinenesis) MK 38 (Cyperus alterni). &RIRM, 7t
TR, 3R b R O K 2 (17.63%)> 3% A 26 (10.6%)> & E (5.31%)> 1 B
(2.93%)>7K B (1.65%): % X1 B i LL 0 MG 4 7K 38(25.54%)> 38 A R&(6.89%)> 4 ¥
(5.46%)>E EF(2.39%)>K B(1.78%). HILETHEEREE, HFRHTESHEYS
PR —LWIE. ETERTBXHE 1994.6-1995.8, KA HFZHEY. 1
KA. FEKEYRERE ARG A TR HS SR AERSTET THT. 8
i 1257m?, RIBMEEFEMHMBOE TR RERSD, BITFRTE, £E5FEY
RBEY, GRIREREYTFEAATESRRELERESET IR, TH 130m?,
HE 0.5m*h, WETFER 99.7%, LB TEE 99.8% EB T £ 70.9%, SFEIT
% 5~10 Jijt. VL EBFSIE MR M — 41 R 2 an e AR OB S SR A e D U
BT THBABRE, BPRRENGs TRETHESRED, R NAME
SRBH .t FEFEIER. NIRFEKLE, KeShteFRITATE
#BRL, AT KRG EEERT T RRARZE TR,

FER, SHEREEARE TR SRS KR, BHRY I
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AR R FEREBEAR, SBRAEEFOBUFRERMESN, FamsK
fIFp2Rth H B R AL BT RN R ZE SR AR RS 7K 28R . DUIR LU RIE H R G % 4 40
ERETTHNATERRR. A, BittREERSENALEMETERT.
BEmA. RE. HAKE. HREG. EWRE. BRRESFENEERA,
ARG BIRENRRRMTY, UL AR RS
HRER, EAMATRBIXTHAGHTNANLTESNR. HFATZRHEH
BRNRAEAIEAE L, ARECRETNHGXBRANR, FATRRATE,
BWRESTARME, PRAFEARESHEARGKEEATHNE, UERE
REE MM R .

1.2.3 ALEHbayRAAR

ATEBEGERAKFRXRKRES, THA=%FORATEM (Surface
Flow Wetlands, ffj#F SFW A Ti@H), %A L8 # (SubsurfaceFlow Wetlands,
RI%F SSFW BY A T ¥ #h) $03E H A T2k (Vertical FlowWetland), ik VFW &LA
LigHn)vi,

(1) FEH A LI H(Surface Flow Wetlands) ”

FEHRATR R ER G dKEEH R K (Free Surface Flow Wetlands).

PRI TRMA SRS HERLL, BOKTERRRERR, Kk, £
7E 01-0.6m Z[E. BA#ANATREREN, SREIEIONEREGKER
YLK TE. FLRNEYBERR, ETHXFEERGHE T 2F S h R
YRANGB RO ERER, ROBRAIRIE. R, SHBIMERAN TEENER
Z, EEZERUHECOR. eSS AR EFELRAES KR RN
REREEURAFE, BXHAYSHRATHEED. RERR, BTRAK
M. ZRVATEMEZATRRER, A B LHEHNAIBHEKLEER
5

(2) # XA T Hh(Subsurface Flow Wetlands)

IXFRYPHA TR, BAEREREUTERR. ATRMFIANRRE LR
EMERAYRA LHEYR, KHRWHEERSH K, dTKEN RS KRN
RE: EMEELE—RZRERE, BHTKEEYTERRESOAENRE,
MEMEZIFERE, FUAEREPHETEERFR. RERRERE, BT
HRER, BAENBRERAREREEN, HABENEMGIEEHIBE, —BF
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0T, ZHATEBEAHAKRRTERO_EEYLE. A BT KREHE
FEALUT W), AFREHERT. LENRZRBR PR STZDEEH
BRMPEHLT, BEWAAANAZE N —MRbtER4%. BiXERARKNR
REUEXOREHRENREER. B—ITATBMT 1974 FEEEET, BT
ZLEFRATHORAOREAER, BHEFRISKLEENRE F%Root Zone
Method, RZM), FFFRZWMREAEEK. EE#M, KFEHREMETHREN “FF
BRAMERA” (Reed BedTreatment System, RBTS ), FEMFRN “HBMSK”
(vegetated Submerged Bed, VSB)

(3)FE B T8 Hh(Vertical Flow Wetland, f5i#K VFW BN Tigith)

FHRATEBHRETHKREGE T RARALRBRLEAERADATEH
REQE, KRERBEKPh ERTRET R EHERR, BROERIEES
HSHRMATEMAR. SREFHATRMEL, CTARKEFLEIER, Bk
MG ERBOLERES . EHRANAK. FKREER, HENEBRERE,
E i, BEEPUE. BEl, XFHRBGATRBEHNTEZNEY.

1.2.4 ATiBHEERERIIE

1.2.4.1 SRBOERFR

ATEHABRENFAMMUGERNEREFEN, FEAE. YR
RefER: HYRRMABERN. KSR EREER, HIRREYREHRH
SREER; fEwnREERS. ks, BERROFLEM BN AEARES
RIEER, MEAFRZHTRENHAERFE S BRI,

SR SRR
Ry ZBAE
AL BOD i) LR, TE, REPTK
H ISR AR BH, BB, k. EfEEhlE
B yidk, it
N Wi, TAERIL, fEY. MR 85
P B, I8 BK, M. SEWERE
Gl HRTET, B, 3, W, ESBEEE, WM
ESR B, WK, R

10
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v

e

WEIR: AR, STERERESNEYETARE, #5kT
MR EYERBILE, FUREERES.

WERR: SRPEEHEITLELHERRE. BH. BTERSLER
FEit G LR, hEREATEEMRTERMLERS . Fil, 4 CaCO 8%
WEXEAHFROER: SEIYEENLHEHTRMEHERY.
HALRRL: ELRNAERENS MG EEAATE. EATENESR
AUBM. KEAEEPHERRTZR. SHSRMIDERFRAENENE 13
i

HREEEY, BRTE. ] & HUANASSESRTUSRERY—RY
i_’;,%[tns:’,]u
1.2.4.2 ERBS{LHE

EFREATRHBMED SHRAER, RATEBHKHS QRSN EEY
. FEESACTHRRAERR TRYETHNRT, ATERTH-HENE
FREKBRADRH RIFOERER, £FHEHEY. WEVRKTER, 58
25 TR KNYBLETE, AARLEATEHPSHEERANER,
BATMAKAHPIHEE, ESHSUGFEAYERATES, REZM0~—10mm
T, o, RS RA ST R R ERAAEL —P, 0 THEKE 8,
IR EEERE, R ERARE, PIIEEE R A% R RS,
A Ca BMIERAE BHRE. NFE, & Fe, Al ZRTEPRSI. BIEFHT
WHEFH R (Leca). FELLEPUIHRFIRBEREA, FRMEDETRAN. BN
GALHFEANRE. €0, ¥ GRADEREANER.

EROFEKEEYRARBORERE. —FEEREMARMER, it
SRS S, FARLIENER, B—HERRR AR, —EEY
RIRAR B BLARE AP, EREALBMBR, MEESHARY, —BRIHR
BETE 60cm 54, MEERAREANEY, BENELHD.

ERMEFTRROETER. FHEETHRK. £EA. IBRRNS.
b5 b, BREMGKD P RESEBISLEERLET BRRNERY, KR
BRI R RN, ATEERPXETROSRABARN, LFZERT
Rk A KRB 10-10000 f5 00 L. BYTRR MG, WE SRR, ERAEISE
MBS & BRNENESETRASRAFAKEREIMERE. BRRHERA
BEXE 10em BHHEERFLHFEYENTEHE TR, BREYH, MAURETE
/DY 10cm (L BT I B8 H REA BN, TTRUB, ERMITE BAER AT 6

11
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<)

EWAEREKOLENE HPREENERETZ -EHELEFRNM. B
H— A BESMERFEFASRANE, ATEERAHEMLTR B (ORP)ERE
ik 1000mV(-300-700mV), T Fi1+1KA) ORP EH R 400-700mV FEE AL,
FERFOHERBEELER RS AENEMTERN, WHLSDIER
B, &REAMEERRRN, Bi—RMLRN, PRRNCOSER Co HiER
B, CH). b THIME T E A St 5 ¥R A (8 B2 ORP RIKMRM. tit
£/ ORP & @ Wy aim A i K AR SRR mB R £ A .
1.2.4.3 KEHPRSULNE

BRI EA BN EES FEH, SEAFESN. BR-EHRARIA
LRSS ERS, ATSHRFHEE#RY, FUEMLLESIAER, 8
LSS R PR EEAR, AEATFRARMMYENMAEEERR
FHME.

B AR TRAE L E RS RPN ERLRRS, E5kE
LA ERETEEMHE. RYEREENHERRT - BREWIIBE, HHT
sk, CIIEREIERENEK, HERARETFEAEREL S AME ST
DU M RAL TS AR B SR A B R RE, el enE. YR
Rl T RBWELFP YR ELR, THEERNSE. HYELFHE—
AdmE, FHTFEMTHERSZEG. RIS, HEURRRARERETS
BN, FRREMERK, BRTRERNFEERST),

1977 ‘EEE % #E Kickuth #H T i@ #5635 K B1#R X #(Root-zone method,
RZM)ES, WHEFKSTBMAT RS, SdHPRK, EREXSKRNE
FIHET, HYWRATMSARNERDRETRE. T4, TEXREEENH
AR T I LUB R E B BIE S R S IR R R, k. Bk, HYIR
R b A TR LT i X EH AT, X —Eibish T AT LI fRIRE
HIFIST. Armstrong SR, BHPEKNEE, FHSEEEYRAFTERN
YT, BEFNESETHYANRSAREEREIIRE. ERMEMK
B IR T, S RRE HT SRR X AR, MTFRENERNAH.
i, BETER0EY. BT LASHTSHeE, FRCEKNN, EREE
i, BERE AEXNHTERED L

AADEMIEE, HRESEE YRR EFIBES G, EEREE
RSB A S, R, R B RINEY, MERAERENBEKE.
— e, Y N B R U T LA R

12
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® WERNREENKEED.
o REPHEQ) k. FiRRESD: Q) PURRERS: 3) X AEMEMENLE

A
o LESHIR. PuEMEAEE, TARBEAOEY, URSEE FRILEMNEY

{E R AT A& BRI
® HFAFIAMER. ERMLENBAKAESEE. AF85 HEsRATAUT

JAFEXE, (1) fEAH: ) fEIER: 3) £-EAN.

o B,
1.2.4.4 4N, BERKSRLHNE

MEPNBNMEEREAFEENER, MEYIAERBARFNIRE, MH
FEMBEMER BRI HVRETE, ANEBRARNARSLPREDBRRE—
AR HRR .

ATBHA R R @RS K T BNHZ —, BAFRAE BOD;,
COD, N, P S8+, MAeEWRETESERT™, Kb, gERumey
b RBEH—NER, EEKBLEETREBEXEN, EHERITETIYH
EA BT RAMESFBNTIELASY . KERTRAKNHNRE, BT
HE. ARE. RSN, FEEEOAREIMBHHE. HEEEF
SV RNBRERESE, TRESREYREFEREDHENDETH: REYD
FRERE e A AR, RBANRCERES S A T R ACRRIER. B
3R hE T ERBUENAIRE, FHRARGKPLHESEP],

HEFTEARYRFERERBRES. BEAHRABNEERTPEDR
BFEHARRS, BRFABFANARARNSEFRER, AEfEe@ngs
EAFEENGREFEEREMMER. B4 BAETRMAEER, HitLs
KBRS W RBEETE T B E RN S EA. LRFEHE
K ER DO 5 CO Wm R BEN, EHEKE pH HEAX LR L ERH
2-3 4 pH Bfi. RER, KiEPXFF DO, CO, 1 pH MR B &AL WK &
HLETL, TRAEMEAKNEY S RDHER.
1.2.4.5 @stREa R

xR b, AT FURRSREK, BTREPHEY . ZRNEEDS
BRI BERS, FXENTRBZERSNAEER, EHEMAEERANDL
Iheg.

SR RS R SRR A A 12, BERMEEERE A

13
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EERME MO LR RE REMFENER, NTZWETINR R, Bt
PR EHEE R REWER B L BN, £RDEHTEOER SN
SREMERETHER, TZEMEYSE X SER ORP 5 pH MBRZEM. Mk
WY BBEE B R ORP IRETIIME, SRLFRMEHESENB. NN P My
R T, SN2 E BERAENE(p<0.01). BWRBESBIHIIEE,
H-NEERPLBIR B ERFEHESRANESHEM. EW GuntensPergen %
AT “BAHRRRESRENILE S BIRARESR, ATUERHE, X
B REEERTHARLE”. 58, TESSMIESNER. k. B,
ERBEAEG S S MIREE, ESKBENE. TR R N EYEEN
ERATATEN, EARENSBYEABIEXSREY, TARYGIETY
RERRGRERHUMEY R, BLEERPORRIERORERESREFE
MEREX, ERUEWEROWELEH, FEEMNRERRSLN R Y
WER R L EERE, pH AL RMEYNES, T HER pH FFHME X FIE
SHRERRSHE BN EMR B, METHIE, EHEK ORP H.300--+700mV H
B, FREELR I NEETEE, BKE&E BTEH0 S04, NOy
SIS FURHEYE 0, HRKNEH. BHPTIIEHNEMER 1R
PEREFSANERENELEREHEBUEE. BTN 8, Ik L
HF, EFROMKEAGSESTRBENEAEYE, NTEERIERR RS
MAFERE. —BRNETRIESERENMBRER LN, DERERALR
) Fe Rl HyS 2 1A M RALE R i -
8Fe**+H S +4H,0= 8Fe** +S0,. % +10H*

PR FAA KR pH B BRE, MERRRBHONERR R THBE, &
ML ER S S IR AR,

EET R, SRS KOERENTIEY, BR, SEDETHSER
BRAUBKBFHBTREEARGEE, XBAH2 AURANSETZANEY
Wi, FERE, HHEHY, R TERABRSLTEE.

1.3 RESMRREEMRANE
1.3.1 BEXRE

IR KT = AN MR ERRITET, 4T KILERREFAMNEAREKETICZ
gt AT QI BRAC T i K AT T A — N BT BUE 8.8km’ (f 44— 1T

14
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AL B SILHA LA TR HA S KREHHEEARE. 5 RITAERRR
E 4 % ANATKERFRFIEMA . ACFHRRITE, HATORMRE SIS,
HIEI B SIL T LR KIL T # (R . Sk, WHAEE e
B RHEESKILME, BT AR R R AN S TR A RATFK KR8
1E%. BT RICAERRTLK SRS, BERIDKERDXRUH, TEFER
YHR R RGEIA 51.5 WM &, AT AR 5 KIDK RRE R G, ZHA R,
KEBFEHBEITHR: ARRSCACENIVEKEBTKOEERR. B
EEHEA. BRI (LHE =5 £ B W SR M K R E RIS K
FEXBELE. 2003 EHIUETFABMSREY, MEXRFERGK. FUERNE
BisEEm, LHEGEANERA, HAHSHY. T, 8. WERSEL
A thFk VIK TR, EEEKN, RS, AHERASRSRTF
K, RYMERERIRAHFTREREWN T FHAKR. B, BiAEMKRE
RELETFH VIRE: TP ATTAR AT B2 A S IR MR (T2
AKBRARAE, BAHRAKBUEA B R KA R R R M IVISK Bid . 1T WILE
AR EERWEEIZN, HAFREREKBDERBBRA T REERE
BIVIOKRIRHE; THOREANILRERT. (HE. JA510, BTKERL,
BRI, ERKEFILREBEEANETAEZY, KEEFSIH
RIKITERBIRTE BV LA FEARHE.

PILHTRAKKERAIL. WILATRTEEFRG ST L, AhEn
ROGREK. FR, WILURERM. 86, RA5IMHZAKE HAARLS
RJLEANILLAHAREHRR. ALKFRNFR, FEE—EBRERETH
BRKNAKFERR, RNERBETERASANTAEGSRESTE. HAAR
PRI R RAR BN, AILEETRAKRSRES A SRE, FHit,
IHRBUTIRTK IR RRE G . BEEATIMIE — g, SRATREGE, BRI
IHHRBHREZA.

ERE “TH" “863” iHXH# “HRILKTARRRA® 5ESEHEARTT
ARGETRE” FIAEAME SR, RPANTRERRESRERSEFEEER
WRARGATHEEAZREPARE L — FRESRLAFIBERETR—ER
ARG ERHTHEES. £5EENEARE.

15
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1.3.2 REMEEX

BRSLT RRACHE. IRAEE B AR T AR RS R BN KBRS R
FHAR AL TR E RS RO XREARZ —, AN TFRER BT TR
B4, BT ARERBREEEEREEER L,

ETFATEMATHALECLEHABEATZXA, RRERHERTR
FEAREEZ A, BEREAEREELTHARLY R, AR X EEHEEE
REFFRA LA B R KRG RRE R AR OTTHE, , FBRA TR EEK
MHEURATEREFREGOZHERSLEUROEXYE, B — SR
AATEBRERLGKBHRBREKENTABEARTH . CRSHUATEMRS
BARRANER L FHRSRYEA TS TSRS, hATEttE
HAERBMNNARMARAETERZEMMAE TR, HERHFERMN ER R
WIE. SErUERLEFEIRNNARSR, BARBETEES P ARRH—&
WTHBAR B L.

1.3.3 TEMRBENAZ

FR R A LB O RE RGNS/ R RPN UL T EE RN ERTHR:
(1) BRAKFKBRLENEHR
MRATEBBEFESITRRANEFRTAKSENYS. . 5. RESEESRY
HAL RS LEE S .
(2) BENTERP R ZBRELIBITIR
AATRESHREBRPRTEHLRR, ERERINBERBFERUE
ML R I B B EE AL
(3) ATHRHbE REM T ERME RN
HRHENAH. AHEERE. HORE. BEREEENEZGLBNEOEW
.
@) BEATLEBRREBITHEESH
RERGERINBNEEZTEY, FHERREREETRETARTE
BEEH.

16
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F-F ALBMEBIRERKART

BANBHRES PR /LA ERRE,: MEKRH. UED R SEERE
B. SR, ARARHAERER. MREMEIERMNTRESRATNE, 2ES
EA+ATRE, FEBBARARRISTES SATR M, (85 MUK B A o Rl ¥ A
Brokbidh, ATFHFIMEEHSEFERNMEGE. BA%)BERENES, #XR
BRI W EARRBHALS, Bl FREEEBRGBARERPRATHE
B,

Reddy A! Patrick 188, W3R pH #/F 7.5, W NH; A& S L RAMTRYPE
HERRERSBEN;T pH HN T 8.0 B HAH;% pH 4 9.3 i, WRAEHT
MLAR 1:1, BERERNEERATHEREE, EHRAHEEHPKE
R B e, pH ERAARBEA, —BASEIL 8.0, Hit, #HRAE
S POE IR R R R AR R T LA 2R, S R AR R s R A
ERE, HYRELERSENER 10%E4, HEEZRENEERRE®), LT
FifMEA TR BN R EARET TR, AETREEEZRNERE.

2.1 MBS A%
2.1.1 iR A TR

MR A TEMRERES SRR FEMAKOMMRA, HERHb=4&
MR, B—A=A S0LPVC HRHERBEEMFNNETE L, BMIFE-TAERR
20mm ) PVC BB EHBKENRANHAE. BRHRE—ERENEa, LR
%% 046, FEN 50cm. PR LYMHBEAEREANER. S48 FEMHPVCHE
HEKE, HERA 0L £, i — 2154 1000w FIEEK R K EFE
FAHS, AREMRER KSR RE MRS, B8R, RREIRAEK
&, bk, REEEHAFR, KARFEH 315mm/d, SHKHEHNAE
X5, RAEFETEERIMFHARENKE, EX28 KhEENRI TR
FIEEE.

17
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212 EFRL BT

MHBEAATEMERERFHEAARIESFEES MR SOMEAFIME A/
fk%: 0-Scm; 20-25cm; 40-45cm.

W E SRR C OB AR BRI 0.25 RS  0.2-0.6 HURNBE
0.1 FF. WHEPHERRLUZHE 12 BRABAANE). BA S0 EFTRMNE
e BARAT AL HSMERRONE L, WEHEDT - BERARRHEE
D EEHRE, HHEATEME D, MR b FRsERX . R
FBrEANEAL 2 EABREKERLER, P IHEMARSELN 1L1R, B
BEMA 3 BIRBEER. REHRCER TEP BTt e DB—h
Bl SEAORERE k. RIFSEANERERME, FEREANSEERSE,
HHENABEE, REEE THEASBEFRSEHHBB—RELT, Hkl1s5 4
I BTN, (HARHER T I 2--3 /M6Y), ERTReN S g .
ZRMELTES, NEEREEBEE, 2T e KRRNi
Asee. —BTAREZESR, BHBEPOEE, RRESTERALE=402—
REBNE.

WibseHE, M ERTFREHE, %8, ABPRANEMRL, SRk
FREBR® (FAHEHTRAKMPEDRY, FUHREBNR). S8BT AR
NH;-N . 7E2648 NHs-N 80, 9B5 B RSP i) NH,, N3 A 8k sk i
0, AGRAREEBREREEE.

FVERT, IO IR MRS L F) R — R R K A R R
BRT, MREERRERDEDHRE, BASEwsER. EERER, B
BH#EMA S B 29MBREHT SO0 EAZANEF, KE=ARETARETE,
FIR OB H;BO, 1. 88, FHMUERME R 40%NaOH ¥ Ly 12 B,
Wit /MR RS, BHARKPERS. R, THRBREHSE, &
i, HARRESPRKBEEXAGEREE, ALKk, £RFER
RN EEERARBE P, FHEE. A% 23 44, BBRBABRTER
B, BAVBRNFGTARECETLVNCIRBRE. MFEFE, RANEET
B, W REIEEE BMAGSENEER. eRELEDP, NEERAAREER
HAERE, AYRBEAREGE T TR, BRAEEER AR RENLER
M, BAESTFRE, E0, FSFERSRAINEE). —AREHORENERS
30 e, HCEEES. det, 8 H:BO; MESZIHRAE K, FA8E

18
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v

OEAEE, FEHE i . B AR LR, KRR 12 5,
R i R BT B NH; A AN . REME M, TUREEEEA,
BHEART R, RS EERER R ERE EFTERZRNRELEHEA,

e, HHEESREBERRL, HXABMBRER. W, RREAN
B RO ST R A BRSO R . FERR BRI TR, BT UK
100 EFMESERE D, HEEHBAURT AAE, MAETRIRE, BBMEAR
YRR E . R RS 100m] AR, BUEEE S0ml LEET, AWK
bt pki R ORHE . RIBREE, WTHHERTHETER.

2.1.3 HYLENE

DB EATEBREENEFREANREL LR, REEYH RS
% HEE, RAEETRETSCHTRARIIEE, METSKE. BIERKEHME
%, HeEaR, AER21.2.

2.2 £ER54e
2.2.1 HripRA LB EBEREMB S

ATEMEFPBEERETEK, b RN EZRRKHH
R SHAYTRIR, BAEYRARLREYERE.

B REMIET, MERA TSRS SRR HAHRNELL. 2257,
HETLEH, BRASHBEFLESREFE T RN, FROTKEHENE—
%, WAPEIRIEEREESERNEE, BEERTLRSRER.

R EREH R — A EROTE, KRR SR, NZFERERN
M ERIE. A TEERANMNEAETREAS, RREBTEENEEHEER,
SHEEHAEE R (mg/gB ) 2510 5E—% /20318, 0389; H/20.342, 0.408;
FE2456, 2.879; # =& 230278, 0.301; 20312, 0375 TREA1.879,
1.964. B=4% 30265, 0.247; F/20.346, 0381; T/21.540, 1678, WLIE
HEGHEBTLERERLESREARH 4L, THER LS TROES—
B, U, REEEBRERERRTEMN. FORGIAT S R R E T
FFH, 8 EECENTEPEF—MEMNIEENKF.
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) AEFLIL
y &/ MASTER’S THESIS

‘ ] EB (+5cm !
B 20-25¢m!
0 40-45¢n|
¥ |
&
&
&
1
0 i 2 3
HEEEHEE N content in substrate) (mg/g}

B2-1 20055FE7AEFRSHER
Fig.2-1. N content in substrate in July .2005

6—50m
W 20-25cm
C140—45cm

8
5
B
]
0 1 2 3 4
EFSTER N content in substrate) (ng/g) |
F2-2 2006E1 A EFRARE

Fig. 2-2 .N content in substrate in Jan.2006

2.2. 2 EHYX AR

HYEUE R R R B S R BB WA S E IR MR,
ERYEERRRR TRPAAERIRENRCENE. Bit, SREIERY
WA YIS TN ARREEK . RAAEF DS BRULEIREY RO
HEATRED RS, ARRANEIATERE L ERFRENTRE
AREE, BMARERE, HEZZBIHGENE. KRENTEYHETKE
MY TYRLASE, HYMFEYE. SKE. 2RFE=FNREBIEDD
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B T i (g/m ™)

=3
a &

1 2 3
&%

E2-3 ZREYX EAOBRUORE
Fig2.3. N uptake of plant in different stage

b L &
@& g e 1 N &N W en
T T T T . T

AEERAE (z/n-2d-1

bl

2 ' 3
S
Bl24 B BRERESR

Fig.2.4. TN removal rates in different stage

H

ME2ITLEH, FEEMREMNRERERMEE. WhME24TLAE, &
W 85 48 B B R 4 82,96, 091, 0.61g/m?d? , MR EAERHE
BEERIN%, 26%, 35%. XHERATRERNERBREER DG RERE,
B 5 RLE A EREN RS TRE, RRMGEANRERTREERESE
.
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2.2.3 BEMER

Bt 44, AT AR P B R R IR £ 1, — R K ERE R,
ZRESBEHRK, SRETHMENER LR GEK S EETNAHA S RRTNG
Bt A S RORE . WRETHATUEH: HYREERTN G EYS
YR, §KE, TORLESERIE AEYRWHEREERENEEITE,
AT PAE I TN TNee-TNpo S R Rl . SR 4T B B1 5 5E T 3 tHoK 8 Bk
. REUREDREER, S1HE, FZ2RBERSAKEENLH, HYRYE,
WL R IR KR AB GHK BRER14.17%, 66.41%, 19.54%, KRG ER
fr13: B 2 4 80.46%.

Z AR, BR. BHERAHYREEZBRNERTIHER, B, oLz
BB AA LR RN EEERNRMEL-REW, BILERAREFEHTHT,
BB ENFELERN S RERHC TSR RS FENLERNERBRT. R
WLEEHHREN —HRAENERRE, YERARKIERXTHRFKED
60%0%, . MATEERE RR/ER, RASKERMN, REMLAERYNET, SHET
HIRE R THARE, EHTREGMST. B, SlTRER. REXEE
AW R L1 AT LR R 4,

2.3 I

(1) WAEPHHLEREREATRBBERHEIRER, BRPHTR. KA
SFFEEH A ML R IR T AR R . B A TR A — R R
A.

(2) EERHMBEENTRANE, BNNEVNBREDRESHE, RAL
BHARERDEIEST .

(3) IBERAATRREERAYRER RN BRERORRAZLHMAN, &
PO R EH L, BB R LR TR E E .
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1) AEFanx
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$=E IFEAREHESINARELEERAEHR

ECWRAT, AMEZRNERETHERN, FERENFERANSHYE,
BHEFHE, B, HER, IHSFRS, B RMEHL. RNERER
QR RNRM . 18, MRURENER, YRR+ R e —
EmiuteR £k, FTRARARNEREBERARE, Lhehamt-RmkiE
ERNZBTEERFR.

HEr AT MERTEFRYOH AL RERS &G T O AMIELR
R HCE R HAGK R ALR LY, 0375 R 2E R0 R0 B A FR 2Rk BT
FtRD, MENFATRBSRMERNARRATEERL . XARETHHX
A LR HGEARREREARMBEREEARRUILEHRATR, SBEHETR
WK KRR P RS RIECW R P a3 ZBR LA,

3.1 KBFiHMAZE
311 B A TR ERARER 2.1.1
3.1.2 BT&H

TR RERALEENT, FLRETREEIENKESF(005610. 11, 124,
200651 8), BATH EBECASRFAERMK, RIBEEIREXE KRR RN
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Fig.3-1.Concentration gradients of TN along the wetland.
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Fig.3-2.Concentration gradients of NH3-N along the wetland.
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Fig.3-5. Concentration gradients of organic-N along the wetland,
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Fig.3-7.Comparison of Nitrogen transformation rates along the wetland
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Fig 3.8.Comparison of NO3;-N concentration of influent and effluent in wetiand
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Fig.4-3. Changes of CODy, concentration of influent and effluent in SSFW and VFW
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Fig.4-4. Changes of TP concentration of influent and effluent in SSFW and VFW
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Figure.4.8 Relationship between TP pollution load and removal load in SSFW
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Figure 4.9 Relationship between CODMn pollution load and removal load in VFW
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Figure.4.11 Relationship between TP pollution load and removal load in VFW.

B 4.6~8 TAN, HEHKXALEHE CODy, . NHS-N HHH TP fifFS
HAAR F L AT B iR B ¥ M1 % RR?E49)5:0.9789.0.9725 R 0.9991, ).
AR, HE 49~11 TMEERATLEMEFHRARMLATSERAFEBE X
BEXRE (RPELHH: 09834, 09391 F1 0999, ) . WA RELEBRAH
FRn, BRI TGHRAMRR, 00 DAHNR & OBER R

4. 2.5 SRR RELT KR S

N RSN AHXRETSENN, EEERKGEFT, Ei5K
RENARLEL, HRGEENERAREN. Fib, FHEASATRAEKREY
RAERSHALRBYFRAEELD A6 TETI, EXIEEA P FRE
B, WLABRIE R DR PR EELRE.

BRIGHTT 4 KFSKBEBAARKN. REEHER, LISKE CODMD,
NH4+-N 1 TP #EENALER, DISKIEBER DAL, T8 HFTHA
TR ARGERYREEANESE (LB 413~23) . DEHRH SR BN
& CLEHKATHEHEEE CoIf C/Co AP LT, BLERR SRR | E3KR
FERSHEPKKENTE 2t L(%)hiAeE, TRHER R YEEY KNS
HE (LA 49~14)

(1) FERRA LR R BRI ET LGS

39



Rt
MASTER’S THESIS

[ o= K1 —— A2 — — K3 —— K4 |

35
30

o %

T

w

2 2

=

% 15

§ 10
5 \‘—————AZN
0 . N .

100 200 300 400
FEAWKA (om)

H 412 ##EM CODy, HRELE
Fig .4.12 ,Changes of CODy, concentration along the SSFW

[To A w @2 K3 x4 ~w— 5 |

1 I I 1

0 20 40 60 80 100 120
HARBESL®

4.18 Bt COD) BIZAAI TN thik
Fig.4.18. Curve of dynamic model of CODyy, in SSFW

40



AT FREL
MASTER’S THESIS

—— e —_

[—o— k1 ——ibk k3 k4]

NH-NHRSE (ma/1)

¢ 80 100 150 200 280 300 350

AW (cm)

4.13 WHEM NHS N BEELE
Fig .4.13 .Changes of NH,"-N concentration along the SSFW

3

[ sk B ke MAKS < K4 —%— N

1.2

1
0.8
0.6 |
0.4
0.2

0 . " . L

0 20 40 60 B0 100 120
FRBEEFH®

B 4.19.8 30 s NI -N SIS DTN GE R
Fig.4.19 Curve of dynamic model of NH,"-N in SSFW

41




) AT EpEL
y 5/ MASTER’S THESIS

— — e

[Co—ikl -~k #A3 - iike]

|
5
—~ 4 T
ey
i |
£ 2b
0 100 200 300 400
KRR (cn)
4.14 W BH TP HERFLEHE
Fig .4.14 Changes of TP concentration along the SSFW
(o ki = dke  #k3 < k4 —w—itNdl
L2
1
0.8 1
3 0.6
3 0.4 f
0.2 f
0 .
0 20 40 80 80 100 120
BARBEHAH &)
B 4.20 B TP SAML BN R E

Fig.4.20. Curve of dynamic model of TP in SSFW

mE 4.12. @ 4.13 FE 4.4 TEH, HKP=FEEERY0ERERET
SEB BB AR, S — HUKEURE O GF K ZE RS YIRS & 2 MFBM 16.7% ), NHS-N
EBRBREK, & 68ULL. CODw, HIZLBRBRZIE 2%LL, TP RNEREES,
fE 55% ks, TR R HKEUE D (KR SAL IR & 2 WER 50%) » CODMa~
TP F1 NH,'-N (0EBRA MR 74%. 82%F 89% 4. AN, HRAALEMS
R EREEREEAYRAEE.

=RERYEL NHS N BEREEER, XEBESTHERAFT, BHNE

42



|\ AL Fai
¢/ MASTER'S THESIS
v

# T RIFHRL RS &N, HTHEDY NHS N ARRER, FTLlg A M
RS RIS B R 1R RA .

E2HFEHBRRRAERERE, MERKEHYERPIBEMERNZK,
RELYNEREEENREFBTLE, SHERINBLSEREHREE 2
%iti. RMATALSRAARPIAN. HAKERENRL.

BAPRHERMISE A TGRS, FREHENER, EEEYKEK
BEKHEEA, FR—AIHERREMRE. SRBTATERMAE MR, B
G — AR REARTSER, Bt TRFETHE0TE, RERAM
KA AR O B R, ZENREKS R A AR MR SR, TS B HIER
IR Ao R A

(2) BEEHRATEREERYGEELES

B 4.12. B 413 BB 414 TEY, RERSHSRINERARSHERE
L, =R EESEYNEBRERLETENBRR, BEESAKTBERNEK,
EERYHEREEENES, ERSRYEEHREHP M ERERCRTER
k. ESE—HHABRBED (SKEZLKHES2HERN 16.7%), CODMn K%
BERK, AT 80%LA, TP HEREMN NH-N ZREREL, Z&61%54H, &
FATRRRIREES, CODpon TP M NH,'-N BIZBERGHR: 77%. 84%HW W0%EE .
HER@HHTEERE 15em WA XROBEMRREK, TUAMEYRHES,
BUEMEHABIERER, SRONERERRRE. SROOEBREEREETT
o, HAEERIESZERAIIER.

[——ikl —m—#k2 ks —w—ibki

CODIREE (mg/1)

300 400

Y 100

200
15K M2 (cm)

B 4.15 EEFGH CODy, HEZHE
Fig .4.15 Changes of CODy, concentration along the VFW

43



Br¥iex
MASTER’S THESIS

[ skl w #K2  #K3 x ke —— il

1.2

&
o - . L .

0 20 40 60 80 100 120
HRKREIH ®)

B 421 EHAEH CODy FIEHUTMHLER
Figd4.21 Curve of dynamic model of CODy, in VFW

[—e—#k1 —a—itkz  #K3 < Hkd

3
g 8
5 6
E 4

2 o

0 A

0 50 100 150 200 250 300 350
FBAFE (cm)
B 4.16 THHEH NH-N B bad

Fig.4.16.Changes of CODMn concentration along the VFW



RiFadl
MASTER'S THESIS

—— ———

Lo ki ® #Kkz k3 ke —e—
1.2

1

0.8 |
0.6
g
S 0.4
0.2t
0 i i3
0 20 40 60 B 100 120
TSKREE 7 H %)

Bl422 BEHFEHE NHS N SHRLATR LR
Fig.4.22 .Curve of dynamic mode] of NH,-N in VFW

[—e—tKk1 —s—gbkz  #bK3 > #Kd]

6
l

-9

TPHRE (mg/1)
(.5 w

0 100 200 300 400
15K (cn)
B 4.17 FEH S TP BEELBAHE

Fig.4.17. Changes of TP concentration along the VFW

45



DI
N

REFLRXL
MASTER'S THESIS

i

. —_s

[ o skl w kz ks - ke —— N

1.2
1
0.8 |
60'6 B
5
C0.4

0.2

0 . : . n "
0 20 40 80 100 120

60
57k AR (%)

423 EEHREH TP Sh ARt R
Fig.4.23.Curve of dynamic model of TP in VFW

B 4.18-4.23 ATEH, FSREHAATLRMEREERA TR, =Fi5H
MERYEKNGD SR RBITHERTERER. HEARXXANE
Cu=Coexp(KoL)* CODMav NH,'-N 1 TP EHVIK P R AT RMIT . AF Ko
RAKE. BYKEH. BFARE. BEYRHRESHERATXANZSRRER. ¥
B8 —RERkERE K ERAFE, A= HEMMIERRAEATES
YRS ATIER. (BE4-1)

GHEMEEATSHS KA BEERERN TG TRYN K AHRERTA4T
kAN, F—ENRRY, EAEREIERRDiE—SRR. BEMRTE.

R 41 FSRYECHEYIRBEEREL R

— HHEANA TR HARA TR
R ALY BEGBEELER

CODy, Cu=Coexp(-0.0178L) Cu=Coexp(-0.01891)

NH,*-N Cu=Cooxi{-0.0279L) Cy=Coexp(-0.0375L)

TP C=Coexp(-0.0219L) C=Coexp(-0.0221L)
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FLE HFit5RE

514

EEX “TH” EXREETH “HILKFERRSESESETHAMRRE
RN SRR E-ENILFEE S E SEREHEATR BRGLESD, Wi
EEFREFIBARREEAARETERNRAEZ —. R EFBEEBI AP
LEARZ — —ATEBHEAR, DRBHUANERATEMRSER/NARSE HER,
FF R A LIE sh BB 58 BL B 5 Byl K fU R K RS e AL BRI 9. ERRE
TR RAMFTERE, BHUTEES®:

) HESHREEEGER. BHEAYAREDXESRN, SEDNRHL
RBARATRABREEN FTERE. HYTK. MURBAN BRERHAMS S
H14.17%, 66.41%. B A TEMBRESTI AR SR EROR M Z5H
A, BERRERERFE, BLRBELERANEZRAREZEE. RENH
B LR HIEDI80.5%.

Q) HEMBAATIEBNERAGE —FHARAREEGRYZREETEER
M. ES—ZEHD, BEEBRERALI4gm™d?, Wik, Bk, RALEREER
4+-5156.304. 9236, 9.037gm’d?, HHEERNCODERART4ETHHEE LR
BRI RBEEE Sk KR K THAER, WAER X TELER,
g EaE.

(3) B HEERABMNFE FIERENKAOLRETRFRLREE, »
RIAREEKEETHFMN T, K CODy, NH, -NAITPIR B 4} 5143.2~32.96mg/1.
0.152~10.523mg/l. 0.211~5.802mg/l FEHT, FHEHXN =TT REFHFHER
A MHT3.58%, 92.53%, 85.21%.

(@) FHE, REEAZARANESERRRE, BBELLIHFETER, ©
KRBTSR, TUEATRBERSMEBRELIEPNA.

GYEREABRMATRIET, MUK RSN THEYERI CODw, Al TP KERE
HEZRTHE, WAEHFEYEKRANTEYEN NH;-N MERFEAER,
HRAATBBEYKRREHEEERBLUTHEYIKS Y 8.2%, HAHEY 14%.

(6) CODyy NH-NAIBBZEA TR ERFE—RRNFHHZEHE, HiK
FE W RS R B S B i ] A 3R Ak MR 3T v] R SR M0 B R iR .
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AT A 3BT K AU T B KRR R ERRHELAT RIFME
Hrakan, HKAEHRAE, REMR, B—HEROHEKLBETE. A —MN
TR RANFEGKARTZ, ATEMERANARCLE AN, BEBEX
—HORITZ BN A TR I RS Rsh, BUAE& B ERER, RER
FRETMERRG RO ERERRTATERRE. XFRTESBENLRY
H—PHHR, UFEBESHAXREARYIE. FRUNEALRBUBAMARSEE
fili b3 F AR ER IS R WK K R HT RP N E EG RYR T BB E 8RB
RARTVHEMA, AREEFELRTRETRRERHEEH—F M.

ATEMTRAFRFES R, MEXHTERRLERE—SITFR, A%
HpeEpaTanted—Sn, ARHRETEESImaBTER. R
AR MEE, BFEERPE, DRERT Emilsug, BlsgsR
ERER, RENFEAMUEA, ZIRNNARSEN Z.

ATEMPEGLEY, MASHBHEDMEAES, BRAFRKME. 257
%, BHikFEERRECRI - HETEMEE. BAETKERRE$™
H, KRR REE TR, BiMEEEERAKESE FARUSR. WRE
SEHFLEFEERATRMIE, NBELRRAFEGERSSR, 0% HiEe
BUSRRORIRE.

BEEN A LRMNEANR, ERESHHRELEXNNRANE, RRE
REXRMERTER,. ATERMNABSET REGR.
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