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Optimization of Nitrogen and Phosphorus Removal in Vertical Subsurface Flow

Constructed Wetlands by Using Polypropylene Pellet as Part of Substrate

TANG Xian-qiang'» LI Jin-zhong’» LI Xue-ju’, LIU Xue-gong’» HUANG Sui-liang'

(1.College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China; 2. Tianjin Hydraulic Science Research
Institute> Tianjin 300061, China)

Abstract: Constructed wetlands experiments were conducted by using shale and Typha latifolia L. as vertical subsurface flow constructed
wetland substrate and plant for eutrophic Jin River water treatment, and part of shale with polypropylene pellet was replaced to investigate its
effect on nitrogen and phosphorus removal. In this study, hydraulic loading rate was equal to 800 mm/d; theoretic residence time was equal to
12 h. During the entire running period, maximal monthly mean ammonia-nitrogen (NH," -N) total nitrogen (TN), soluble reactive phosphorus
(SRP) and total phosphorus (TP) removal rates were observed in August 2006. In contrast to the full shale used wetland, polypropylene pellet
enhanced ammonia-nitrogen, total nitrogen, soluble reactive phosphorus and total phosphorus removal by 13.38%, 8.9%, 9.29% and
8.25% respectively. After finishing the experiment, aboveground plant biomass (stems and leaves) of Typha latifolia L. was harvested> and
its weight and nutrient content (total nitrogen and total phosphorus) were measured. Analysis of aboveground plant biomass indicated that
polypropylene pellet restrained the increase in biomass but stimulated assimilation of nitrogen and phosphorus into stems and leaves. The
subsequent harvesting of the plants resulied in the additional removal of total nitrogen and phosphorus of about 29.382 g*m™ and 13.469
g*m™, respectively.

Key words: polypropylene pellet; constructed wetland; nitrogens phosphorus; Typha latifolia L.

N 3 T 98 O 3 e BEORE AR A R K A 3
FLRIRLA R 25 2 T 3 200 0 3 ) A 200 AU 2R
SIS 5 e I 22 BT AT el e UKL R
T e 2 1 R B AR WL B S DR 3% STk 2] .
45 5% 0 30 0 3t I SRR Tl 2 . A KK 45 P
M ¥ R O U0 538 A 3 e e M) T
PR U B R Y R T R AR A4 T
SEORFE A 75 Y9 5 R i B RS M 3 0 ) B 2%
A4, T S WA PR R B 2 A T - S i A B
I BT 2 i e ) SR I B R
AR L BT A o R (K ORI B T30 A T
S I S0 ok e

5005 R A AL e DR A LU, SRR N
BR EE 2R A S K AR 2R M o AN R v 3 ik
PRI B R s, i R AE AR ) fid A A b 1 OB b
P75 7K H B A8 A I U 22 B 0 SR, {HL 58 A 44
ANBRAE g SEURIE N 3 M P 38 i e L0 . 6T
T /BRI AR A, AR50 SR 5 W s /) 5RO
AR 4 VA AE A N 38 U e b SR, o i 2R TR 0 /)N
Y ks B #A - 2007-05-20; 1£1T H #A: 2007-09-07
EEWMB: RENTHZEREESHH: BXARR RS H
(50479034); BH W FIAE MRS N RS sh ST H; M
FER I ANA B S35 H 75 BAR KRR 61 37 150
H (XDS2007-05)
TEZ BN : 7 BoRA1981 ~ ), T, WL, = BWF 5T 5 i) kK5 4

#5#ll, E-mail: anbition@ mail . nankai . edu. cn
% JEIRIER A, E-mail: slhuang@ nankai . edu.. cn



54

o S5 SRR /N RO N T T PV VAP b S B P RE (R DR T 9

1285

BRI U M 2 25 B P RE K DAL IE I
1 #MR57AE

IR e
K 2 ARS8 A TSR M /N BROGE N 13 LW
T Hb U 22 R 0 R ) T BV R M R B R 1 A
TRATHE U R b R TR 1A AT W R M R T
1,2 AN L g ]S A A, AR A2 0.5 my
1.3 m. V& UV P TC I 78 AN () R B ) 0 R AR A
CERAGAE T 0 SCRE 7 D AR I /N Bk (2 ZEPERE S 4L
W2 DAE AR IR 350 e 3 3 (A5 L

1.1

o+ RAMDERB: & U C: AR RO W
MR E B 5 A AN A B R 0SB AL A 2R
PIR/INER, 368 ¢ IR E S B g F . Ll A
o, A )R AT W L B T A 30 em KBS A A
R EBOKRSZ /R R CRBR A 783 20 em 2R
P /NERAN 40 em BUE AR EHURLZ, &% 5 Bs ik
BEKAE M 28 AE VU RN TE 15 em FBRA . EATIE
TR FRL T A 20 em SR /N ERAT 30 em TUA K
TR, JEARBURIBCE N G0 5 N A7 W I L e AT
A AT RS E K = O 1.0 my EATVE IR
H K RN 0.9 my WUE 0.1 m & ZE PR UEYS

*1 BAKNRMEIZEMESH
Table 1  Major properties of biofilm carrier
- Hit e AR FLE A HER R HER L
HPET /mm /m?*m™3 /m® em ™3 /A em3 /kg*m™3 MR
Z A LR 25 460 0.81 85 000 210 b
IKAESHS). 0.3 m. JLJERER ) A A1 B 4% 30L & B SR AL HE

[ RO |/ BT o B AT
T uw

1 ATEEERITMHIRE
Fig.1 Schematic diagram of sub-surface vertical-flow

constructed wetland
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Table 2 Water quality parameters of constructed wetland influent( N = 4)/mg*L~!

Aoy COD NH; -N NO; -N TN SRP TP DO pH t/°C

6 112.11+10.7 6.37£0.36 1.12+0.29 7.81+1.08 0.385+0.11 0.484+0.09 2.97+0.23 7.97+0.13  24.16+0.49
7 104.82+5.30 6.04+0.43 1.22+0.28 7.16£0.95 0.392+0.29 0.521+0.25 4.10£0.28 7.75+0.24  24.96+0.12
8 108.48+13.7 5.58+0.77 1.01£0.25 7.98+1.11 0.370+0.15 0.489+0.21 2.37+0.51 8.18+0.17  25.86+0.22
9 107.40+10.7 5.54%0.72 0.86+0.32 7.14%1.19 0.422+0.06 0.535+0.07 3.45+1.06 8.17+0.09 25.56+0.14
10 97.76+12.7 5.84+0.59 1.27+0.81 7.38=1.02 0.391+0.03 0.472+0.042 2.74+0.37 7.27+0.13  18.74+1.69
11 107.74+15.8 5.65+0.31 1.08+0.45 6.84+0.56 0.373+0.05 0.484+0.024 2.84+0.41 7.59+0.07 14.56+1.24
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Fig.2 Relationships between monthly mean removal rates of
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Table 3 TP and TN content of the aboveground biomass of Typha latifolia 1.. and phosphorus and nitrogen removals by harvesting plants
M E % E S E NI TP Bk T TP A TP %k ST TP %
/g /mg*g™! /g*m~? /g /mgeg™! /g*m™? /g /g*m™?
A 390 5.44 10.824 625 5.46 17.411 1015 28.235
B 455 2.55 5.919 680 2.55 8.847 1135 14.766
Tt L iy — 4.46 — — 4.83 — — —
RS ETHE ZETIN & TN %k T TN b TN % Bk BTE TN %k
/g /mgeg~! /g*m~? /g /mgeg™! /g*m™? /g /g*m~?
A 390 3.96 7.879 625 13.47 42.953 1015 50.832
B 455 2.47 5.734 680 4.53 15.716 1135 21.450
Flte wi — 8.50 — — 19.37 — — —
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