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A Pilot — Scale Test of Constructed Wetland for Treating Irrigation Drainage Water in Period of Growth

Stagnancy of Vegetation

XIANG Chang-sheng, ZHU Wan-peng, ZHANG Peng-yi, LU Shao-yong

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Removal rates of nitrogen and phosphorus by different types of constructed wetland treating irrigation drainage water in the
period of growth stagnancy of vegetation were studied. The results showed that difference of vegetation had no apparent influence on
the removal rates of both N and P in the period. And there was a remarkable P release at the primary stage of the experiment. In this
period subflow wetland had a better removal effect than did surface — flow wetland, although there was an effective fluctuation for

every type of constructed wetland, exhibiting over 40 percent removal rate for N, but little removal rate for P for each constructed

wetland at this period.

Keywords: constructed wetland; irrigation drainage water; nitrogen; phosphorus

L AT J5 ) A L HERE A 7K i G D 8 R AL
T U075 AW o ) SR o0 o R T 2 R ) A
B A AL A 5T RURREAOY Td 2 3t t FARIE R
FEEAENCAE, RWRIR i By | IRl W
AR R B e 2 R ) T B R A ARG, IR
T E SR S, I KR E E IR T

N3y T R4 i A PASOR A AR A
REAE 5 T BILAETE 20040, AN 20 fiE4D 70 ARACTT 4
TERRSEAE G2 182 i A J , JE T 20 {4l 80 4F
PO IR NIRRT SE RN T, 280 20 4R R A &

Wfs H#A: 2002 - 12 - 08
BB 0K A (1977—) 93 WL AR, RS9 Il Ry ¥ ek
A ESBRER AR, E - mail: xcs0l@ mails. tsinghua. edu. cn

B, AR e 2 iz s 2 TV JROK | AR 7%
15K FRFEML K R K S5 2 MR EGA B A2
YRIZ AR o 3 1) 2 N e 7 FSCAR T 1 7K 2 el 14 g
DIRLA, A N AR e B A TG PP 5 YL D RE A4 7]
I, SUPURE T RAF A A S ok s, AR TRt &
FE W IIRL R N TR HG PR 5 | AL BRAR T HEE
KA B, [ A x5 T BB A I LD, T
XL BRI K 1 26 R A Pl R G X AR
HEREAROKHEAT T 155 L BRACR A

1 KB RFEE T

BRI RGN A 1R
BARGATE 6 AR YA — YR
Pkt R s K45 il R AT L R KRS DU A 2550 o



682 T B A A8 N T M ) A 45 303 A B A T HERE AR K 1 v s 5

2003 4F 10 H

Tic 7Kt

7N
55K —

Bl — —
NN
I

fIREEKIX i HEK X
B1HiARGETFEE
Figure 1 The plane diagram for the pilot — plant

1.1 %A - @YRERS

6 S/NUMIRDEEIN T8 1 5 2 %
IRIE RN TR IR , b7 B, 40 S e b 228
TR 3 S REEMA A TR, haE T+
JZUUR AR 44 5 5 SRR RN A TR,
T, RS S 6 SR ARA KUK
RUZK B — iy B 25 R s RE (K x 98 x ) #b
50mx1.0mx1.1m, 53 S, HA 5 KN
A 0.8 m JEM 4, B H 0. 3m BY/KIR,3 S IRIES
el 0.4 m B4 )2, H EFHEA 0.6 m JER £
2, R 0.1 mdras o % 18 3R [ 45 F4 i R 1A
AR 225 KRR ALK 1.2.3 5 IRIAR A
BRI HEACKAL , TR 4.5.6 5 R R FHBLAR Y 7K 7K
(A
1.2 Bkt . RESMKBERIEFNRSET D

e 7Kt D oA s ol R P K R 4 i (v KA 1
K LA S 245 5 57 K A KA B 2 o 2 o T B e A
RYGE1T I K= A K B shs il 240

2 HEHRTIE

2.1 R FRAHE

AT EE XS 102 8 AN Y 5 2R 1) A H HERE 4
K, FRZ 1A R K Sl ML IBOK , A
P I e /K HE ATEL Y A1 7K ) ST B A Sy — JE O
BAKMABE S NOBA TR 8~15mg - L), P
(RS R Lmg - L' A24y) &, BlJG AR & =%
Ko BB BRI BL BT 1 a0 ey 58« A
PRk Syt , RIBCPIKRGER 1 d SRR K
(B R IR — 2 JRER L WABEE N N, P LUK
DL ROARIR) , DAE m K B & i B ROk 2~ 3 d
KA 217K T3 s LAGERs R 2is % 1K
B FHKER 3 B 5K, B8 S b i kB
1 o BT EE T AN ) 28 19 b A 5 2= 3 1] 43 1)
F4em-d ' 10ecm-d ' 15ecm-d ' 20cm-d'4

AN TBE R X R K BRACR
2.2 DA E

X TR (0 R T OCHGHE H KRR, B RIUP Uk itk
HKIKEE , 23l Herp R R B, 1
ER R KU B 2 A KOk B B o K R e KR
iy 2t 1E K B R RR ), A5 2 M A5 DR AR 1) R0
B A R R R R

- PEAPRIRTE Gty it — 3 AR TS ey
N PEA RIS Gy

B2, K 353508 3 5 RE10em » d~' 15 cm -
d=" BT 20 em + d ! ST 9 U L EVELHE S K VR B
gk, MK B il ZonT B )R 3 Al A /K i s A5 2E A
RIRER . BAEE, M550 3 5 R3= A7E 10
em - d ' 15em c d7' 20 em ¢ d ot G far 2R A )
H79.92% .95.32% . 83. T1% , % s A& £ 2455
}7 86.44% 81.4% .89.21% .

x 100%

_ 10 —e—10cm » d T HkK
- 2 —=—15cm » d L HEK
%ﬂ 4 —a—20cm + d kK
S —s—10cm » ! HiK
2
P _

0 —*—15cm + d”' HiK

0 20 40 60 80

e —e—20cm + d LUK

2 3 SRR R H KR E #h £
Figure 2 Concentration curve of ammonia — N of inlet and

exit for number 3 bed
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Figure 3 Concentration curve of total nitrogen of inlet

and exit for number 3 bed
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Figure 4 Comparison of N removal rates for each beds at 4 em + d ™'

15 6
RS
B 5 10cm « d-' AT B & RE 3T RS BR R XL f 4%

Figure 5 Comparison of N removal rates for each beds at 10 cm + d ™'
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Figure 6 Comparison of N removal rates for each beds at 15 ecm + d '
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Figure 7 Comparison of N removal rates for each beds at 20cm + d !
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Figure 8 Comparison of P removal rates for each beds at various loads

3 it

(1) TERE A KA Y, A RS Y i) 25
WA WA S A5

(2) LESE A, P R R 2R 45 L 1 TR b
IR RGN RA B AT 10 2 BRASCR 5 450 28 70 () 1 i R
RGN RARA B LB SRR BRI EBR
RHERAE 40% L L

(3) 25 PS4 75030 PR 2R GEAE AR 2B A A5 i 0 )
BERA R LR, HARE ) , VIRENCE ALy 1 2 BRAk
o XBEMARA IR IR R S8 25 BR IR, 757 248
HE— L RIS o

(4) i IR 5 48 1 I PR AR G B
KRR SRR AR AF T L BRAR I HERE oK vh A ks
TP RE ST, A BB AEAE ) AR K AS U AT DL T
MR R GEXT R A B RMIRA B 1 B ERECR , 1%
i 2R GRS T4k BRA T HERE K SR BB AT AT Y o

SE

(U123 g, R . NIRRT 5 /K v U8 19 25 BR BIL i BIF 5 0 e
[J1. BB, 2000, (3).

[2] R . N LIRHE KA BT ] FREERES,1991,12(2): 39.
[3] Gersberg R M. Elkins B V, Lynon S R, et al . Role of Aquatic Plants in
Wastewater Treatment by Artificial Wetlands[J]. Wat Res, 1986, 20

(3):363 - 368.

[4] Cooper P F. The use of reed bed treatment systems in the UK[J]. Water
Sci Technol, 1990, 22(3 - 4): 57 — 64.

[5] James N Carleton, et al. Performance of a constructed wetlands in
treating urban stormwater runoff[ J |. Water Environment Research. 2000,
72(3):295 - 304.

[6] Tanner C C, Clayton J S, Upsdell M P. Effect of loading rate and
planting in constructed wetland — II. Removal of nitrogen and phos-
phorus[J]. Wat Res, 1993,29(1): 27 - 34.

[7] Factors B C. Affecting phosphorus retention in small constructed wet-
lands treating agricultrual non — point source pollution[J]. Ecological
Engineering, 2002, 19: 41 - 61.

[8] Andrea S Brooks, et al. Phosphorus Removal by Wollastonnite: a Con-
structed Wetland Substrate[J]. Ecological Engineering, 2000, 15,

121 - 132.

[9] Tanner C C, Sukias J P S and Upsdell P. Sustratum phosphorus accu-
mulation of gravel — bed constructed wetlands[J]. Wat Sei Tech, 1999,
40(3): 147 - 154.

[10] Shutes R B E, et al. The design of vegetative constructed wetlands for the

treatment of highway runoff[J]. The Science of the Total Environment,
1999, 235: 189 - 197.



