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Effects of substrates and plants on purification efficiency of constructed wetland
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Abstract: By constructed different modes of wetland systems, this paper investigated their purification efficiencies and
persistence influenced, singly and in combination, by substrates made up and plant grown on. The results showed that the
purification efficiency of wetland be increased by growing plant, and were higher in substrate mixed by sand and soil than
substrate made of scree. The purification efficiencies of wetlands grown mixture of Cyperus alternifolius and Canna indica,
and mixture of Cyperus alternifolius ,Canna indica and Phragmites communis are higher than that of wetland grown Cyperus

alternifolius singly. Small size substrate and mixture of plants are able to stable the purification efficiencies of wetlands.

Key Words: constructed wetland ; purification efficiency; mixed plant; substrate

AT B S TS R BCRAT B AT R 5 B e s AR TS K b B R R B A s A
TR B IENR G, TEM A IR 15 7K A B AR G A DU R FEAS R (KR R R K AR A e ) o, 2
JR KA R A I B = A L Z B A — R AN BEE AaE A R AE  A , W] LA SE RN S S B R 2K
EBRY . Hep YRR BN A S LETFBORATMER.

IR AUA B REPU R AL 57K o NP {5 5e) , ib RS M B MR AR B R MY R B H
AR AR A S RGO TS AL R T ALV AT , SR AL G L B 11 o BEFRAE A My R A My 4R At
AR A BRI RIS, BBl UL S IR AR M SR B R R . A BRI RIS 2 UL A R oy 2
JBt, 7KV L A B A s R e B AR AE TS R A R TS [/, (Rt & 2% [e A T BUb 2 Br i T

ESWA - o EBA B A SE B TR A ORI B H

%5 H #1:2007-05-10 ; 1&1T H#H:2008-04-06

TEE® A R (1981 ~ ), 5B Wi TAT M, B4, F M FEA S TEAIR T AE S5, E-mail ; wilsonweicheng@ hotmail. com
* W iNAE#H Corresponding author. E-mail; liuping@ rcees. ac. cn

Foundation item: The project was financially supported by Technology Innovation Programme

Received date:2007-05-10; Accepted date;2008-04-06

Biography : WEI Cheng, Master candidate, mainly engaged in ecological engineering. E-mail ; wilsonweicheng@ hotmail. com

http ://www. ecologica. cn



3692 E oA ¥ W 28 %

', BIRGREPANTIBIAE LA VISR A BENBCR, BEARKIEHREZ MGk s
B ERZR

AR BRI 5T A S FIAR W) b 2 R 6 28 A 2% 1 RISt A 1) K/ INFIHK B8 BB K Fis AT 26 1 B A
R B4 ) 5 7 TR AR T TR e Ao 10 o AR e 3 T 5 S IR 6L R A A A A N T
b R GEAEAH [F] 554 T X5 B i) R BRACR , R A IR AL ML B , FR3 —Fp k22 T 280 i LI 3t
R,

1 #HEF7 %
1.1 #hk

FRIEAT : = 430mm, HAZ 160mm YRR EE S IL(PVC &) .

HE¥) : 73 (reed ) (Phragmites australis) RASFL 358 , 24K AR BB AR I & KRB, 3 BAHLH: A9
BEHCRZE, A& 1 ~3m, WA B, F4H (umbrella grass) (Cyperus alternifolius ) V5 HE R ILF & , 544 KNG
B AR OKAT, ZEAEGEAR, ZEEH S AE T ERE, R ATK 50 ~ 160cm, 3 A K (canna) (India
canna ) ENERENER % B, ZFEERER, BRRRIRZE, & 50 ~ 100cm, HHERTE, 46, DA E3
FEH) /N ER I T A ROKFIRL 5T B, 3 M4 pHRR R #24 10 ~ 15em,

TR AV (25 2mm G T ) ; B0A CRIAR 1 ~2em) s 40V0 A3 1:1 IR A (B3R T @M ALK FIR
TR o
1.2 SLmisfy

PR A RA RN SL fE ARG L, i & T 60em KR o 7ESLKAS LR EF 3 & MR 4mm H3EK
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SER T A PEABE, 5 1 BBl 3 R EAR RIS T AL AOR 56 2 B BOR IS [R] A 28 5 DA B
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55 1 BB K 3 MR [F AR 2 IR EEAH R VDB S b, R AR 3 2,38 9 . (MRS
FBRALFE X AR 6. 4L; 7K F3 G4 0. 13m’m % d ™) 5 7K J7 45 B B ] 8h; FL PR 42. 1% ; b3 X A R AR
2.7L) o R T HEBR TR, L3 i5KR M T A TLECH] #0977 ¥ (IS in# %88 . JR R (K, HPO, \KH, PO, it i3/ 1)
FIRARATEKHALISK) . BHEDBRILREESD, FEDAEK 2 AEH#TER. (ANLIEKIER:
COD, =255.8 mg-L ™' ,BOD; =128. Img-L"', TN =12.6mg-L ™", TP =2. 7mg-L")
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Fig. 6 TN removal efficiency of different substrates Fig. 7 TP removal efficiency of different substrates
T1: ¥i¥) &4 (1) Plant system (sand) ; T2 4% R4 (B £ ) Plant T1, T2, T3, CK1, CK2, CK3 W6 TI1, T2, T3, CKl, CK2,
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CK3 see Fig. 6 see Fig. 6
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AR FEYI R R B AR R, 784 5256 Hh BT R B

F1 3MEHEVELIENTRRAY
3 ﬂ’?’ﬁﬂﬂ*ﬁ% ’ %}\%m% HEj‘ ’ @HEZ{ % ; E—Xk\ﬁ Table 1  Coefficient variation of removal&.efﬁciency with three
E‘Ji*ﬁxfﬂﬁﬁ,?ﬁﬁiﬁlﬁlﬁ%ﬁﬁﬂj,ﬁﬁﬁ%ﬁ%% constructed wetland plants
FERENER, HERBE KB, AR D ARE

TN TP BOD;  COD,
IR RALE T REATR R B R MUE R A i D
g, AR RIS R RS PRl e o B
BRACR , A BIAT AR RO, A BB AP E 2R Umbrella grass 0.036  0.144  0.019 0.008
@‘% ’ %%ﬁ*ﬁ%éﬂéﬁmﬁﬁﬁﬂ%ﬁﬂ :J:*E%ZIEJHXJ& % AZ Canna 0.099 0.100 0.018 0.014
AL, R REM G KELE R, XEKRE
) EBCF BTSSR
3.2 NNl BB TS P RBRACR IR
THE [R5 0 R G IS8 R 178 5 R BOR AT AL R AR S
®2 FRAEMESKGTERIRERAZNERRY ®3 AEEBERFZGTHRIELHENERRY
Table 2  Coefficient variation of removal efficiency with mixture Table 3 Coefficient variation of removal efficiency with different
planted systems substrates
gj%fdﬁsystem TN TP BODj COD, %ﬁfﬁyﬁm TN TP BOD COD
T1 0.134 0.116 0.018 0.012 T3 0.134 0.116 0.018 0.012
T4 0.101  0.078  0.014  0.009 T 0.141  0.225  0.054  0.040
T5 0.083 0.074 0.019 0.012 2 0.046 0.056 0.013 0.006
CK1 0.133 0.305 0.058 0.021
CK1 0.133 0.305 0.058 0.022 cK2 0.213 0.196 0.062 0.064
TL: SRR R GE umbrella grass system; T4: SEERRAREY cks 0.164  0.176 _ 0.054 _ 0.014
F 4t Umbrella grass and canna system; TS : AR 3 NFHI Y R T1: Hi¥) R %5 () Plant system (sand) ; T2: ARG (A )
% Umbrella grass canna and reed planted system; CK1: %} %5 Control Plant system ( gravel) ; T3 A% % %5 (¥ + ) Plant system ( sand and
system soil) 3 CK1 ;%18 & %5 (¥) Control system (sand) ; CK2: ¥t IRR %

(#%f7 ) Control system ( gravel); CK3: %} & Z& 4t (¥ + ) Control

system (sand and soil)

FESE 2 Wy BOAS AR B A SE Bl i, /NVRLAR S R R R AR B | TR R ER . HR 3 ATUBEREY R
SR B A B R G SRR TE hfssE , v LIR G B R7EIT A WIists B R RN HIKE
VIR, B R e R AR S, X AR B AR B e 4 SR AR L

IR EE RS IR RGBT Z & & HAEM A K MR ER, MA YR EE YR KBRS WER
E , KRR BB R R AT R E . (HEBRZER, Y LIREG WERESTT MR h 2R L g Z M
%, RIS U8 A2 B ARG , ™ FE R MR b P B B A TRCR , NS & TN . SERRR K/NE A H R0
HEETTE EENE L

FE AN S B8 5T S s AR G R A R MRVE F R 10% ~ 15% , 3 5% A AILTE G2 W 1 25 Bk B
TEXT B M BAE 17 T AR 7R BN B A A2 BRSO

- B BIF AR 4 HY R RIS R b R 4 Hh K AR AR ) FRIEDRL RIS B 25 A0 B X S A W B Vs 454 B B35 1
Wit ARSI G SR S AR TR A AR AR SRR R/ AR R TR A AR b 2R G T o A A R 8L B E B B E
PR A B DA SO R DA T 2 1 ) v AL R AR R
4 Hig

S 55 3 2o S AN R /N R GE R AT T R R B RS [R] AR A 4 XoF N L i T R e Ak
FUEPEMIREN . G5 RU, P B R G LU A Y B R G SCR R, U L IR & B A 2
B R PR MENEAE UK RRR EANERSE 3 MHEYNH GBI R S L — R RR i,
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ARG ARCR T i 5 /BB BURIIR & PRI 3 R G0 B8 R IR 8 LR

FEN TR R G i ot F v, D P2 S HE A 1 S R PR A B R ] B 22 3k 4 BEL 6 R 15 000 T 2B AR/
LA B I R B 1 5 E T i A HE R G
5 HRRE

(1) AL 2 BT RERA TR RS, 45 B SE 5 AT X K P Iiie #1247 5 2 DA R & 28 5 4
ARG — 20 BRI AR DT

(2) AFEFEEFTFA [F] A8 P Fh Al 5 2 15 e ) R RRSCR 2 R KRB G AT GBS AE eI B
KB XHEIAR BR A S BT B T SE IR A T i A IR

(3) FFR LR 5T 5 L br LRHR AL B RGEARSS & 1 TAE , SERm M R3S BRI T — 4@ AT
T b A 3 R R 2, o 3 AR A 52 B 14 A 7 ARG — 28 B R
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