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Residence Time Distributions and Spatial Variation of N, P in the Subsurface-flow

Constructed Wetlands for Purification of Eutrophic Aquaculture Water

YANG Chang-ming; GU Guo-quan, LI Jian-hua, DENG Huan-huan
(Key Laboratory of Yangtze Water Environment of MOE, College of Environmental Science and Engineering, Tongji University, Shanghai
200092, China)

Abstract: Hydraulic residence time distributions (RTD) and spatial variations of N> P were studied in a small-scale horizontal subsurface-flow
constructed wetlands (HSFCWs) planted with Cyperous alternifolius and Typha angustifolia respectively for purification of eutrophic aquaculture
water. The results show that the residence time distribution curves of the investigated HSFCWs lie between plug-flow and completely mixed
model with characteristic values (o) of 0.324 6 and 0.410 8, respectively. Compared with Typha angustifolias Cyperous aliernifolius wetland
shows fine flow pattern with characteristics of smoother RTD curve and weaker vertical mixed flow. Total nitrogen (TN) and ammonia nitrogen
(NH," -N) show stratified distributions in the two HSFCWs, especially in the front end of the wetland beds. TN in the lower layer is higher than
that in the uppers while NH," -N in the middle layer is the lowest in all the sampling layers. Total phosphorus (TP) and phosphate (PO, -P)
increases with sampling depth. Differences in TP and PO, -P between the layers decrease gradually along distance. Cyperous aliernifolius
wetland shows better stratification distributions of N» P> as compared with Typha angustifolias> which is mainly contributed to the difference in
flow patterns between the two HSFCWs. On average> concentrations of TN and TP in the rear end of the Cyperous alternifolius wetland are
19.3% and 12.5% lower, respectively, as compared to the Typha angustifolia wetland; suggesting that removal efficiencies of the Cyperous
alternifolius wetland for purification of eutrophic aquaculture water is higher than those of the Typha angustifolia .

Key words: eutrophic aquaculture water; horizontal subsurface-flow constructed wetlands ( HSFCWs); residence time distribution ( RTD);

nitrogen and phosphorus; spatial variation
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Fig.1 Constructed wetlands treatment systems of Cyperous alternifolius and Typha angustifolia
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Table 1  Water quality of investigated fish pond

ks COD/mg*1.~! TN/mg*L~" NH," -N/mg*L~! TP/mg*L.~! Chla/mg*m™?
3t 38.7~177.8 1.49 ~6.64 0.12~0.81 0.70 ~ 1.64 33.2~256.4
RRSLIEN 123.6 4.65 0.54 1.15 156.8

1.4 HURE S J7

FEN T 1 2 ) B R K o 35 75 R 115
em A BURE F1, BURE sy b o N 3 2, B2
FERRAEIE R R T 15 em &b, 2 W AE R R
T30 em &b, FIZEAEFEFERT K 45 cm 4 CILE

2) IR GUEAT 2 A I RE W, A BORE ROT AR
SRIKKE, B IR 1 U, I 7 BV [l 5236 % 20 A L a0k
HZKZKFEH cOD I FE AR IR BV ; J S CTND R ik 1k
LR R M R AR e i s NH -NR I 40 I
FILE ks H2r 3% a K AR HGE; S TP R



114 PSR N TR R G B I A 20 AT 5 NP IR A (] A2 4L 3045

S T b 75 T A4 SR 7 NSl R S 22 e . T .

T A R A VI i - A0 e G B VRN 5 Ty s T F(p) = J EC di €D
0

PETEHLIERE R £ (PO}~ -P) FHAH IR £ 7y Y6 e FE i . LA
LS ok 12].

K Hizk
.WVVQ'WOE:‘@OOOOOM(X)U(RRRﬂlnn‘!r)oonmm
POCO000 00000 ocMﬁgaoooo 000000000000

.300 .0 ; OO0 ]
POOOOC0 NP O0000 QOO0 LOOOOO00)

b OO OO
FSSESESS! -w&?m&“%mwww“\uwwj
+:moo§oc._ooo <, % IO Lol
DOO0OOOUAAIOOO00 OO GOTOIOO00 I OO0
AT ALY OO OO LR R B SO M O R )
_):m{gg.:mm&.ﬁooooom gwmoc_)_
[POO0OOC S5 200 o) v e SOOI

%%‘w‘}u%u B
==
<5 g &Wz_‘iﬁm\:- PN Ay B

@ JyHUE A
B2 KEBRALZHEENHESSH
Fig.2 Sampling spots in the horizontal subsurface flow

constructed wetland systems
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Fig.3  Residence time distributions of constructed wetlands planted with Cyperous alternifolius and Typha angustifolia
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Table 2 Characteristic values of residence time distribution (RTD) functions of Cyperous alternifolius and Typha angustifolia HSFCWs
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Fig.4 Change in TP along distance in the constructed wetlands planted with Cyperous alternifolius and Typha angustifolia
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