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Comparison of Purification Efficiency of Traditional and Improved Integrated Vertical Flow Constructed

Wetlands System with Different Plants on Sewage
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Abstract: Integrated Vertical Flow Constructed Wetlands System (IVFCWS )and Improved Integrated Vertical Flow Constructed Wetlands
System(ITVFCWS) combined with Coleus blumei—Tonina fluviatilis(CT) and Canna indica—Acorus calamus(CA ) were constructed, with non—
plants IVFCWS and I[IVFCWS as control. Their purification efficiencies on sewage were studied. The results indicated that:the removal effi—
ciencies of chemical oxygen demand(CODy, ), ammonia nitrogen( NHi=N ) and total nitrogen(TN) of [IVCWS were higher, but total phospho—
rus(TP) was lower than that of IVCWS. Purification efficiency of the constructed wetlands system(CWS) with plants was higher than that of
CWS with non—plants. And purification capacities of COD,, NHi=N, TN and TP of CWS with CT were higher than that of CWS with CA. The
average removal ratios of COD¢,, NHi =N, TN and TP of different CWS were from 80.8% to 52.8%, 93.6% to 52.3%, 96.4% to 67.6% and
above 93.6%), respectively.
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Figure 1 Schematic diagram of IVFcws
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Figure 2 Schematic diagram of ITVFcws
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2164 AR 22 A MRS G R i A3 EOR N TR A b SR ST 2009 4 10 H
M, AR TR A BB AR 2 2TUR R R A T 5 T
_psy [ AR % S, B AT AR P AR 2R 4
T % oSt (EIARIR] P A RS AR (022 5, S BOK T 3
B E o2 TR i) pH %5 R A R B A AR — 0, T 0015 e 49
< < oo SRR . 3% 5 EAEMBFITEE A5, A TR
L E o6l T 7K A BILA 0 R 1% Al S 2 ph R AR X
“E o0s) HE M BhRSE U, R B 0 22 SRR B A M Y
00 7K AD B AR R0, I e S IR S T PSR

s TAB SAH 9AH 1046

iZ47HAE] t/month running time

851

7.0

6.5 * * * * !
6 Aty THUGY 8Af  9HML 10 A

Z47 18] t/month running time

]
[
(=]

[=))
[
(=]

W
(=
(=]

400+

LS /nS - em™!

Conducitity of sawage of imporre

300

200

6 Aty 7RG 8AML  9Af 10 A
1Z47418] t/month running time
- itk T ICT —A-TICT
>-IMD K- 1IMD -O-ICK —+ 1ICK
B 4 NO;-NiRE pH (& B IRHNEL
Figure 4 Chang of NO;—N .pH and condutivity

BRAE S IVFCWS 58 . 3 Al BESE P N 7E TIVRECWS
T KRR 2 i 4 X SR X R AKX iR
X RAIX, 2 T — e A mid fe, NImZEt 7R
SRR, ek T4 A LY R A e
Mo AEYIRGRLBRICRILT IO RS, X2
N—TJ7 AR SCE AR By G o 15 B e, 95—
5 AR B A Py RE e o 75 ey T 1) 20+ o (A 1)
F RS BT R B - R BH R 413 %) CODe, NHi =N |
TN AL RE 18 S N FE-ROK S 240 5 56 1 B IR vl i
SHWIARRRA R, RAENIIK SR

N TR AP LR EREPEARKERE T
10 em AR N . R AL A9 pH M FLDY 6.5~
8.0, >4 pH KT 8.5 i , it AL M R Y B A S HE AR
DA LA AR LTS K O A 5K pH AR
7.8~8.2 Z[6], AL AT AN, B A R AL
TR o AAL RN I 7 A HE AR IR A A= L
B — 2, X — 02 2K R i e AR
BT HONRE AR P S0 U2

N T3 i 28 Gt Wi 1) 2 B — i ] DL i A )
TR DR ASOR AR A7, 53 SMBE T AR )t RE A
B, AECR Bl A D AR ) R i Ui . R
AAA: W2 RS BEAT AR M 22 BR ™, 53— 5 i
JK PR SORL S B AT DU AT R T AR AR B ALY T
FEROH, ARSLIEIRRY], PR T AORE L R GRS
TP #RA L I L BR AR s AT IE] 45 R GERT TP K ERF
SFHIK 93.5% VL AER A ) R G AL R O B4
X IR ARG Z [ BRI A ¥ 225 JFHS 6 A
AL, 10 A 035 R BRBERCR A PTREAIL, U %
OESEIFAIEAr, XREA TIR s R GExt
WA BRI SRR B 1 g T RE O AR T, L B
T SR Bl A ) AR AR B i DL AR 25 PR TS
KRB B AT R, th T K R AR R RURL )
TSR, 30 1 Pt SO P 2 Gy i 0™, 8
TR A, By B RS Ay e T L S 7 R AR R A
VLR T TR A= R R, 22 71T 5 T 0 BBRE B e, (L i
A IR TR] A FE S, 7 S ) PR S A7 2K ) (0T, AN 4
W RRPRE , EL AT AR W, LA, 1247 —BEmt ) , 4% &
Gt L BRI K T SRR A T R R
3.2 NO;-N #J¥ \pH EF R SEHEL

AL AU RS AP E TR N TR R A T 2R
T9KEAN TR A7 )5 i i i e e s
REAC ISR, R K AT HE A 2 LA AR
W, SOEACPE D o A, IR AR R A
AR A E TR RS ALV 5k BE AR AT K I T
fi] 12 2 25 GUAHSCP . Y5 K Zead N TR AL



%5 28 5 10 1] AR

B ¥ 4 2165

i i 2 AR VE T S AR AR B NOS =N, S /K g i B4
BB A2 DA NOs—N S8 AT RS IRVERT, flif5 i
IR NOs=N MR BER R FHEK Y, 3] BRIEAS i3
HZK ) NOs=N & bk EE RN Z —, Bk
TR 7 B ] A A, A S i S B R . pHL
RN TR EE AR T 22— fiffb s % pH
(BRI, A AL AH B A TR 16 SN il ‘B A pHL {EL
1 7.0~9.0,pH<6.0 B fiF§ £k 5 1 B & B 1%, pH >10.0
B, 2o 750 % OH ¥ B % i Ak 1A 25 3 VE AT, DA BHL 1k
AL SN R &2

MRS T LAE B i A K i R 5, pH
{EABTE 7.0~8.5, 43 T -E W s Ak SR, M T 524
KA NOS-N ¥REESE M, 534k, W IIVFCWS L
IVFCWS Z | — K S8 i #2, JIrLh IIVECWS 19 i
B L IVFCWS T B 5848, ffiZ IIVFCWS
AbFE 7K NOS-N Bk 2K T 28 IVFCWS Zb B,
X ULH IIVFCWS H IVFCWS 54 1| F g fb /R H , £
HERE AR FH A 72 10 2 DB D TR . A R 50
7K NOs=N ¥R B2 34 /N T IR 2 G0 J2: IR o —J TR
Wya] DL I NOs =N, [ I AE ) AR 2R 4
AR K A A AR BRI 22 A2 i SO AL R il 45, i a2
RABACEIHERT , NOs —N ¥ FE A ToAH Pk FE AR, A e T
YRG0 i T B I 0T A NOs-N (R
thoK pH TR BE— 7 TH AT SR K R R 48 R A R AR AR
FH B WL AE 53 gt ad R S W 7= R DA SR AR 2R 0
BHERMZNEL; 55— 7 ] BE2 RO AR R Y A
() A 7K 3t 7 1) JE 7 2B BB ) B AN [, S e T
A A DL o it B2 48 pH A28 fb it 1
AN o 7K E S ) AR AR S B T K P S A i A AR
b, FE—ERE T K TR e e 3 T4
BT OEAERE, B OE RS TR, K
JE L SR 2 N TR AN RS H K A L SR
Hn, X AT RS AR A AL A R A S TS
J5, T FR K T BN R AT A ) 7 A W MSCR] FH 7K
PRI ICHLE TR T, IS ZK 5T F S8 8 o

4 Hig

(1) PIMOR [ER B 4 TIRH X5 K e B8 BT
AR . X TR — YA G 25, LR ALY
(CODg,) i A (NH; =N TN ) J [ ) J& TIVFCWS #4 !
BRI T IVFCWS; 78 TP B9 K BRJ7 & IVFCWS
FRI AR T LIVFCWS 4 7L,

(2) S5 ANFIAE ) 1 Hb 22 G AH L, BIARLATL 9 11918

i R G RO AP Y 1 R Gt Hoog
K PH A A 1 R GO L T2 N -
IKENH A TR R G UR

(3)IIVFCWS F1 IVFCWS #EH Kk pH e § 3
ARk, TEFESE 6 1~ F Y W o 2 B AR B B
S5HKM L, HKE NOs-N ¥R | i 5354 g,
M pH A FrREA .

Zx L] UL, o] DAARSE V5 7K s G i A Rk B
SR R R FH R SR AR 78, X T A B B L 5 1A
1o IR S LI A 5 7K AT AR HDRE I RE K FH B2
A TIVFCWS F R N T8 5 522, ] LIk R
=K BH 2 A5 ) IVECWS R B[R N T3 5 Xt
TEwE. AV . BAE TG K, LA RN 1-
IVFCWS . IVFCWS s 71 fit 3 b HR B e A il 1

Sk

(1] & B, FIRAL, SARERE, 4. N T35 /K Ab 31 2 58 i 5 1],
FEERIERTSE, 1991, 4(5) :17-22.

ZHU Tong, XU Zhen-cheng, HU Kang-ping, et al. Study on application
of constructed wetland wastewater treatment system|J]. Research of En—
vironmental Sciences, 1991, 4(5):17-22.

(2] FEEAR, LA AT KA SRR G ERIBLET (1], 3755
15 YA T AR 4, 2004, 5(6):71-75.

JI Guo—dong, NI Jin—ren. Mechanisms of constructed wetland wastewa—
ter ecological treatment systems|J|. Techniques and Equipment for En—
vironmental Pollution Control, 2004, 5(6):71-75.

[3] Drizo A, Frost C A, Grace J, et al. Physico—chemical screening of phos—
phate —removing substrates for use in constructed wetland systems [J].
Water Research, 1996b, 33(17):3595-3602.

(4] THEAE. PRI TR SRV TR BT )]. FRERE, 1992, 13
(2):8-13.

DING Ting—hua. Research of demonstration engineering wetland system
with Phragmites communis[J]. Environmental Science, 1992, 13(2):8—
13.

[5] Gémez Cerezo R, Suarez M L, Vidal-Abarca M R. The performance of a
muti —stage system of constructed wetlands for urban wastewater treat—
ment in a semiarid region of SE Spain[J]. Ecological Engineering, 2001,
16(4):501-517.

[6] Cooper P. A review of the design and performance of vertical —flow and
hybrid reed bed treatment systems[]J]. Water Science and Technology,
1999, 40(3):1-9.

(7] WRFESER, SRR, WUKF, 55, A FHEHAE & T 285 KRR Y L
B LK HEK. 2003, 19(9) : 12-15.

CHEN De-qiang, WU Zhen—bin, CHENG Shui—ping, et al. Comparison
on the combination system of different constructed wetland processes for
wastewater treatment|J]. China Water & Wastewater, 2003, 19(9): 12~

15.

(8] X &, #EHAR, KA, 55 KU -T8 B R G N TR R e xt



2166 S 22 A5 R R AL e A2 5 3 ELR N TR B AL ORI 5

2009 4 10 H

TSR IFALRCR TS (J]. 4O R RE 7224, 2004, 23 (3):604 -
606.
LIU Wen, CUI Li—hua, ZHU Xi-zhen, et al. Purification efficiency of
wastewater by constructed wetland treatment systems based on the com—
bination of horizontal-flow and vertical-flow[J]. Journal of A gro-Envi—
ronment Science, 2004, 23(3) :604 - 606.

9] EE0L T B KIS SR EEIEORF T 20 BiE . BrEieM].
Jent: Blea i it 2004.
WANG Bao -zheng, WANG Lin. Water pollution control technology —
new technology, new concept, new theory[M]. Beijing: Science Press,
2004.

[10] 4k, FETEEE, ok gk, 2. AT B M R I e Ir ik K
AR IR (T 2400, 2003, 36(1) : 12-16.

WU Zhen-bin, ZHAN De—hao, ZHANG Sheng, et al. Design method
and purification efficiency of integrated vertical flow constructed wet—
land[J]. Engineering Journal of Wuhan University, 2003, 36(1):12-16.

[R5, AR, 5. N T IR 5K v 20 22 R
TTHRID]. AR89, 2004, 24(8): 1718-1723.

JIANG Yue-ping, GE Ying, YU Chun-lei, et al. Nutrient removal role
of plants in constructed wetland on sightseeing water[J]. Acta Ecologica
Sinica, 2004, 24(8):1718-1723.

[12] [ R G PR R . KRR K W 434 7 B M. (55 4 j0). et
PRI R, 2002.

Ministry of Environmental Protection of the People’s Republic of Chi-
na. Monitoring analysis method of water and wastewater[ M]. (4th
Edition ) Beijing: Environmental Science Press, 2002.

[13] Srinivasan N, Weaver R W, Lesikar B J, et al. Improvement of domestic
wastewater quality by subsurface flow constructed wetlands [J]. Biore—
source Technology, 2000, 75(1):19-25.

[14] Stottmeister U, Wiener A, Kuschk P, et al. Effects of plants and mi—
croorganisms in constructed wetlands for wastewater treatment[]].
Biotechnology Advances, 2003, 22(1-2):93-117.

[US] B, 565, 405204 SRIA1E N T2 M oK A R 9 i Al 2800
520G R GAMEBCRT]. SRR 254, 2008, 28(10):2029-2035.
CHEN Jin—jun, ZHENG Chong, ZHENG Shao—kui. Pollutant purifica—

tion performance of a surface flow constructed wetland planted with
different aquatic macrophytes and their combination [J]. Acta Scientiae
Circumstantiae, 2008, 28(10) :2029-2035.

[16] SeHRt, JHITLL, BT B, 4. At il RGT B I G 2R i
PERBIFFEN]. R EEREE, 2003, 23(4) :422-426.

WU Zhen-bin, ZHOU Qiao—hong, HE Feng, et al. Studies on microbial
activities of substrate in plot scale plot of constructed wetland|[J]. China
Environmental Science, 2003, 23(4):422-426.

(17) i, ARAIAR, 2RI, 26 BV N IR A I 5B sh S
HEWFAR[)]. FREERL, 2008, 29(8) :2166-2171.

YE Jian—feng, XU Zu—xin, LI Huai-zheng. Dynamic rule of organic
matter removal in vertical —flow constructed wetland[J]. Environmental
Science, 2008, 29(8):2166-2171.

[18] Reddy K R, D’ Angelo E M. Biogeochemical indicators to evaluate pol—
lutant removal efficiency in constructed wetlands[J]. Water Science and
Technology, 1997, 35(5):1-10.

[19] Oostrom A J. Nitrogen removal in constructed wetlands treating nitri—
fied meat processing effluents[J]. Water Science and Technology, 1995,
32(3):137-147.

[20] Schreijer M, Kampf R, Toet S, et al. The use of constructed wetlands to
upgrade treated sewage effluents before discharge to natural surface wa—
ter in Texel Island, the Netherlands—pilot study[J]. Water Science and
Technology, 1997, 35(5):231-237.

[21] Joseph K, Frank K, Lena G, et al. A comparative study of cyperus pa—
pyrus and miscanthidium violaceum —based constructed wetlands for
wastewater treatment in a tropical climate[]]. Water Research, 2004, 38
(2):475-485.

[22] Johansson L. The use of leca(light expanded clay aggregate )for the re—
moval of phosphorus from wastewater|J]. Water Science and Technolo—
gy- 1997,35(5):87-93.

2315 B, Rfut, B, % A E A LIRS KA B R S
65 SRR 3REERE:, 2005, 26(1) :47-50.

HE Feng, WU Zhen-bin, TAO Jing, et al. Nitrification and denitrification
in the integrated vertical flow constructed wetlands[J]. Environmental

Science, 2005, 26(1) :47-50.



