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Simulating Study of COD,;,, Removal Efficiency in Series Type of Vertical Flow Constructed Wetlands Treating
River Water
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Abstract: In order to study the Chemical Oxygen Demand( COD),, ) removal regularity in the wetland, indoor three stages, two stages and one
stage downward flow simulated wetlands treating water of Qinghe River in Beijing were discussed. The results showed that the two stages
planted system had the highest removal rate under the hydraulic load of 0.2 m*+m=-d™', and hydraulic retention time of 1.72 d, the average
removal rate in operation period was 59.71%, with the average effluent concentration below the value of grade— I standard of surface water.
The stages of series connection had a superior effect on CODy, removal, the one stage systems and the multistage systems had significant dif—
ference in the CODy, removal efficiency (P<0.05 ), but no obvious difference was observed for the multistage systems(P>0.05). The plants
had a significant effect on CODy, removal, the unplanted—planted corresponding systems had significant difference in the CODy;, removal ef—
ficiency(P<0.05), the planted systems and the column in flow pathway of multistage systems had a better CODy, removal efficiency in oper—
ation period. Considering the removal efficiency and the actual cost, we recommended the planted two stages series connection system.

Keywords: series connection; plants; vertical flow constructed wetlands; CODy,; removal efficiency

TR [ 20 tHeg 70 4R GR K R, HARCEE .
PG Iz 5% AR 4EHr P AR SR 0, B i) /K Ab
PRI H AR E R A0 R =X 3 A 3% 1T A
T TV UL S Sy 2 VB U AT ), e o

P A i e AR AT K B 2 5] TR B T
XHAMAISEA B I ARCR, A R niE il
REI B SCHREIN 3R 2 —  HEIAS B H L Bk R W fE
71, HPERMRZ N A PR AL T R RS 3 e

ELIESS E =R RO T VNIE (S ISR R E 2]

75 HER:2012-10-16

EEHE : B FOK M5 e gz il 5 3 BAL 3 & 1 (20082X07101
2009ZX07106-005)

{EE B IR (1987—), 5, WL 8 4, F 2 NF A Tl
V5P K S Y AFSE . E-mail : 2jy00001@126.com

*BIEEE .50 FE E-mail:lushy2000@163.com

FE AH Z JRy BR T — 2 B M, X TS ) R I
R 2R 2 B A T K B R A 5T S DL
HRIE o A A R A TR R 5,
RITFEAN [ H3 J B AR 0 T I /) A B



FRligT, 4 - TR U K BRTTK CODMn SR AUBHIRZE

1227

At GT i K FR CODy, BRSCR , BRI ER g B A
Ykt CODy, EBRBCRIFEN , UL SR T 254
A AL BRI K CODy, TR HI A %

| RS

L1 RGRE

R RN KSR, AR B TIRE
W T2 R 1 s .

B ARG 12 A HARI A DL RS AT, &40
42 95 mm. 5 900 mm, Ji&JE R A $1 12 (26.4+7.2 )mm |
B 150 mm, FIR)ZE R (4.4+1.5)mm . /5 650 mm,
JZ B TP FLBR Ry 42.9% ., IR 3 Gkt 2
AT 1 PR AL R G, i — 4
TR X RZH . 2R ARG R 22 5 em il
F&4 3 mmx5 mm( 4% 3 mm AME 5 mm)FEREE A
HAARIF A B G () 0o — 350, 45 HE VT e B2 34 DR KR TE
B EJr 2 em &b, BRFRGHKEE S RGRKIT
FE VR T o AR — B A B 13 N, TR
KA B 45 B TCHE G HREURE o SRAE 1 S5k A IR A 2 8%
AR RALSPAE R FOCH N, TR R S58 1
AbFT R
1.2 I H =

Bk A R R I AR ehe 3 i, DA
BRAE A Ko 24 5T, B B AL 7K (CODy, 5 mg- L7
TN 7.1 mg-L™" TP 0.41 mg L) J-RFi#ELLia17 7

900

KA
(Y Ty
JK60L)

900

% ARG e 2.83 L-d” Fig4T 2 J8(3 ek 2 4%
FEL T AL R G K T3 AT 0.13.0.2.0.4 m*-
m2+d 7K S5 BRI AR Y g 2.58 .1.72.0.86 d) LA
588 22 GE XIS YLK (938 PR R R HE R E AR K . 2
JE AR ELEIEE K. REMYTEBARELE
HIETETE KPR 1 B K3, &4
58 em M5 4 1 R APE AT AR )ZIORET 10 em
Qb TR 2 R A 3 MR 3B AT TS R AT
BERRERAT H L, B7E 8 H M4 W) R Gitf 4k
IR HIE YD . KFERIFESR R 6 d 1 Ik, Filf
KA NS B ITAT IR 3 UK AE 200 mL,  RRRHUSE
VI STRURAYI 15V EF X W= tSTW DY /RS 3112
1A R B DR RGN IE #3817

AHEY) R G AEF ALY TS TR A 217D
RPEHARRSHAEY RS O Y RS T
XT A3 M LB SEAE YN & R GEFBR CODy, BYFENA S TE
FEASIBA T, EEXE TCAH ) R 58 %5 S AN [R) FR R
6} CODy,, ZBRIEZ
1.3 BMIEFR R DA%

BRUCRFERT , B8 R G045 AL KR E DO
i pH SR . pH B EH#ESS pH i+ .DO
R AU KRR AR BT %E , CODy,
o e P B R 00 s
1.4 HiEAE

KITE 221l S 5 22 43 M i 3 Excel 2007 Jz SPSS

ok

vvvvv

Pk A A 18], RO 48 mm
B 1 ReIZniE

Figure 1 Flow chart of the experimental process
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Figure 2 Average monthly variation of DO content in systems
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Figure 3 Variation of CODy, concentration and CODy, removal efficiency
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Figure 4 Variation of CODy;, concentration and CODy;, removal efficiency

EBRFH 38.34% . AHHY RS KU E R 1.43~5.60
mg- L7, -] 330 mg- L7, CODy, 258K 59.71%,
SE-1A H K B AT kb g K T 2Bh5 Ak o] W ARG e s
1Y) CODy, BRI Y= TIMY R5, iX
DO H¥&masfb—3 (& 2),

THFERFEINEE SRR 121 T (TN R G A
HIKSEY e BEAK IR 4.07 .3.30 mg-L7'(5.15.5.05 mg-
L);CODy, F ¥ 22 B KAk ¥k 50.31% .18.92%
(37.12% .1.94% ) o 55 — MM T R BRFEAR, EZEH
X AR KR BE AT, L5 A 43 7E HiT TR A
DU B
223 1 Gk RG R BRECR

& S AfH, 2S5 1EK CODy, WeJE N 3.49~15.14
mg- L7, -3 8.19 mg- L' 2171, JoHIY) R 40 ki

BAAE—EW D), X5 D0 H¥YEREbEs—iK
(F2),
2.3 CODy, EBHRERMESH
2.3.1 JoAHPI RS lR] CODy, 22 BRI 22 St

XF TCAE )& A R GeE] CODy, ERR R EIT )y 2%
OYMT, AR (R DER RS 2 9.3 R RS 0HE
YIIFEAE R %25 5 (P<0.05),2 2% .3 R R G008
FEF(P>0.05),
2.3.2 GHEY R SiME] CODy, LIRS 25 ST

S A& P R G M8 CODy, ERRRIEAT 5 22
AT, R (R 2) BoR, 1 ke 2 90 3 A RS

% | RHEMRSLE COD,, ERERHENF
Table I One—Way ANOVA of CODy, removal efficiency in

unplanted systems

FEH 1.56~13.22 mg+ 1, P4 5.92 mg- 1, CODy, ¥4 g ! . c
KB 27720 ARSI ) 2.14-05 |2 IREERE s
N ARILIH GRS : :
mg'L_l,—TIZ:V}j 408 mg'L_I,CODMn Elzi/}]i\blgl%gﬂ‘j 5018%0 23 z&ﬁ_ %%I‘Eﬂf%}z 30 0.076 Kﬁ%
WIS I A HATRSE S R RGRY CODy, KR
25 1%
470
20 815 460
I Q JAY
s é % B3 ;’é 52 % 265
: [ A B DN g i a0 &
el | g 0%
st A " 1
p ) e} 110
LR, 0

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 12182430364248546066727884 90963 XIS IRIRLILEEETS

—_ e e e e e e e e e e e

B4R E]/d
- K —-ATCHEY) | AL RGEHUK -@- AT 1 AL RGEHUK - A TP | SHERGERAR -O- M | SHERG LA

B S 1 RS HK CODy, REMERELW

Figure 5 Variation of CODy;, concentration and CODy;, removal efficiency
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