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Effect of step feeding on the performance of multi-stage vertical flow constructed wetland
for municipal wastewater treatment
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Abstract: To investigate the effect of step feeding on the performance of multi-stage vertical flow constructed wetland ( MS-VFCW )
for municipal wastewater treatment, raw wastewater with four step feeding ratios (0% , 10% , 20% and 30% ) were dosed to the
second stage of the MS-VFCW plots at a total hydraulic load of 100 mm/d. The results showed no significant differences in removal
of chemical oxygen demand (COD) and total phosphorus (TP) among the four step feeding ratios, and the highest removal rates of
COD and TP reached up to 87.80% and 81.17% , respectively. Most COD was removed in the first stage, with an average contribu-
tion of 82.18% . While the most TP was removed in the third stage, with an average contribution of 54.37%. In contrast, the differ-
ences in total nitrogen (TN) removal rates among the four step feeding ratios were significant, with the highest TN removal rates
(61.70% +4.48% ) under the ratio of 20% , in which the average removal contribution of each stage was 36.52% , 42.11% and
21.37% , respectively. The step feeding ratio was recommended as 20% in application of the hybrid VFCWs so as to achieve sound
pollutant removal performance.
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Fig.1 Lab-scale multi-stage vertical flow constructed wetland
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Tab.1 Physical and chemical properties of the medias

S5 Hi#2/mm pH WERUE S/ (g/cm®) LB R
kA 8~16 7.17 0.9968 0.58
T 5~8 8.57 0.7597 0.45
g e 4~8 10.87 0.9767 0.42

1.2 Ligit

SEITT A SRR g e SRR 2 B 3R AR 2 R0 At 5 e . B0 T A R DX RS K T 0 K
YERIRHBIEK , KA A (COD) JBEL(TN) AR (NH-N) AR (NO-N) AR (NO;-N) |
FWE(TP) FIRERRER (PO ) AUHEREA> Jh 142.3+£24.5 36.83+3.81 .32.68+1.93.0.87+0.18.0.05+0.12 ,4.39+
0.92f1 3.10£0.90 mg/L. XH i R W HAT ISR UL , K I 51457 R 60 mm/d, s WA HH KK BT, AL
FRBCRARE J5 B S K . SEIR R 2016 4 4—8 A Il 4 A LA

4 BRG EHK G 100 mm/d, B 0% 10% .20% F1 30% 4 ARG 2 Gtk 7K 43 %5 o Ak 2 07 X
0% FIZE 1 KB BN 100% 5 10% FIEE 1 Bt KABEH 90% , 55 2 B 10% 5 20% IS 1 kK3 8k
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Fig.3 COD changes among stages of
MS-VFCW under different step feeding ratios
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. 80 ” % ?/% % -0.4% 6). [ COD AL, 4 ALBEIA] TP 22 RBCRATETE B
Sl AN N N N |5 5 B SO 2B R, SRR 1A
& %§§ §§\§ §§\§ §§\§ Y TR ORI B IR
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Fig.7 Phosphorus changes among stages of

MS-VFCW under different step feeding ratios 3 /N
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