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Phosphorus removal efficiency of constructed wetland with different compound substrates
treating pre-treated wastewater
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Abstract: In order to select suitable substrates to treat pre-treated wastewater by constructed wetland, the removal
efficiencies of phosphorus of compound substrates which consisted of peat, vermiculite and gravel was investigated
through the experiment of vertical up-flow simulation system. The composition of the substrates in four systems were
1:1:3, 1:1:2, 1: 1: 1 and all gravel, respectively. The removal efficiency of TP and PO, -P in system 1 —3
which were filled with compound substrates was up to 77% and 90% , apparently better than system 4 (27% and
21% ). The substrates was suitable for profound purification. When the concentration of TP in inflow was lower
than 0. 1 mg/L, the removal effect was very stable, it can make sure that the concentration of TP in outflow was
lower than 0. 02 mg/L and the removal efficiency was about 80% . When it was struck by the inflow with high con-
centration phosphorus, the removal efficiency would decrease. The price of peat and vermiculite was much higher
than gravel, so the composition of 1: 1:3 was a reasonable choice for economy and efficiency. The phosphorus re-
moval mechanism of compound substrates was mainly adsorption, which couldnt work effectively by itself. But it
could form stable and sustainable phosphorus removal efficiency that having it work together with macrophyte in
wetland.
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1.1 EIHHME

SEYGHE FH YA 90 mm | 55 13 1000 mm (1935 BV 5 7 A8 . A48T St P E 3 7 34 A, A v e B S RE K
REL, P A 7K 1 5 7 B B TS 200 mm ) BE | 22 25 SRR AR, VB K B g i F R IE ST, e
CHRAELE T K o4, FoAr A BT 2B 0 B TR (AT 4 38 2P 2 3 ORI R ) B B3t 0 i
e BRABUE BT M T . 184842 3 =5 mm, JEACKH IS5 (60 BJEBIE) , BRA 8425 -8 mm
(EEFRFATERBHEGE) . 7E 4 M RYRHIE TS 100 mm JEEERGIA (CRifR 10 20 mm) , REE0A 2 FAE SR+
TAR, £ A7 B AR R L 52 A 5L R 600 mm. 7875 Bk A LR AW HTIR T, LISk A S F A
WEAARF B E G (1 -3) R— S BA(H4) (£ 1).
1.2 SKIGHh s R ok

SEHT 2004 4F 10 - 12 A 1E T E R B R 5t F 1 BA A H AR LA
5 IA AT BRI TAERS BE4T. KAER FIHEAL Tab. 1 Composition of compound substrates
) ek T N T K, R B 0. 036 - e fovel Pesr iyal
0.246 mg/L, BERR 9 & 514 0. 025 - 0. 242 mg/L, | 1/5 1/5 3/5
AN 0.327 - 1. 044 mg/L, & & M 0. 184 - 0. 584 K2 1/4 1/4 2/4
mg/L,COD¢, 2 7.69 - 17.38 mg/L,BOD; 2} 2. 05 — ¥ 3 1/3 1/3 1/3
3.80 mg/L,pH 2% 7.57 —8.202. K4 0 0 |

1.3 SRIGIEST IR
UK £ B RN I BURGRIHE K 138 AL , 1 TRt K L1 AT 7 R 2 T 4
¥ 100 mm J5E49 1 K2 RISV LSRN 2, B SE B AL BEH 7. 56 ml/min, BT HRT
3.8 -4.2h MR A TR RASHEE LUK, T 50 L s MRHT T R S0 00K, 1524 b B oK. 5050
HELEEAT 30 48RRI — YO KREIEFTII A ATRESM BT U AT JUR AR R REEIIRIEAT).
1.4 kEERESHH
SHEAK KRR B ISR 3R 1 200 ml AR RIS M54~ SE 30 1K RS K. 1L Tk BRI
T S BSIERTSMHT SR 7« 5 CTP) s HIIRE 52 6 JEE T (GB 11893 —89) s BRIRAR W (POL™ — P) s AT
SRR

4 30 d B ATEE R LR 2. JEK M & 0. 036 —0. 246 mg/L, 34 0. 109 me/L, HHh 75% ik
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ok A1 -3 BTG ERBEACR , K T S & BARUCH 0. 022 mg/1.,0. 023 mg/L,0. 025 mg/L, -
P RBRAIKB T 79.3% \18.7% \17.2% s BERREL WV &5 B2 10 0. 007 mg/L, -2 L BRAKF 1 91. 4%
HE 4 BRBERCRECE , K b SRR FIRRIR 95 1 & 523 514 0. 079 mg/L.0. 065 mg/L, -2 LB 470551 oy
27.0% .20.9% .

2 YIRAE R K P BB SR R e JEE (mg/L)
Tab. 2 Concentration of TP and PO] ™ -P in inflow and outflow through purification system( mg/L)

" K 1 2 F 3 k4
LIES TP PO} -P TP PO} -P TP PO}”-P TP PO}~ -P TP PO~ -P
4 4 4 4 4
1 0.246 0.242 0.089 0.029 0.092 0.030 0.116 0.035 0.228 0.209
2 0.168 0.133 0.056 0.018 0.057 0.020 0.072 0.021 0.171 0.164
3 0.148 0.123 0.048 0.014 0.050 0.015 0.056 0.017 0.142 0.121
4 0.179 0.140 0.040 0.008 0.048 0.007 0.048 0.006 0.127 0.103
5 0.176  0.139 0.033 0.008 0.036 0.007 0.036 0.005 0.123 0.097
6 0.127 0.101 0.031 0.007 0.031 0.007 0.029 0.006 0.110 0.100
7 0.173 0.122 0.030 0.007 0.027 0.006 0.024 0.006 0.179 0.149
8 0.100 0.066 0.020 0.005 0.019 0.004 0.017 0.004 0.092 0.052
9 0.099 0.062 0.021 0.004 0.019 0.004 0.017 0.003 0.089 0.057
10 0.080 0.054 0.016 0.004 0.012 0.003 0.012 0.004 0.062 0.054
11 0.072  0.053 0.011 0.004 0.011 0.004 0.009 0.004 0.052 0.048
12 0.048 0.033 0.008 0.004 0.009 0.003 0.010 0.004 0.033 0.031
13 0.049 0.025 0.008 0.004 0.009 0.005 0.008 0.004 0.030 0.027
16 0.115 0.085 0.008 0.003 0.012 0.002 0.011 0.002 0.021 0.019
17 0.077 0.045 0.009 0.004 0.008 0.005 0.011 0.005 0.026 0.022
19 0.195 0.156 0.012 0.005 0.018 0.008 0.015 0.008 0.066 0.037
20 0.099 0.083 0.011 0.005 0.008 0.006 0.010 0.006 0.047 0.046
22 0.036  0.029 0.007 0.003 0.008 0.004 0.007 0.004 0.037 0.031
23 0.061 0.035 0.007 0.005 0.008 0.004 0.008 0.004 0.045 0.036
27 0.041 0.029 0.009 0.002 0.013 0.003 0.013 0.003 0.037 0.026
28 0.047 0.026 0.012 0.002 0.011 0.003 0.011 0.004 0.039 0.015
29 0.038 0.027 0.010 0.004 0.009 0.003 0.010 0.004 0.026 0.018
30 0.124 0.072 0.021 0.004 0.018 0.005 0.020 0.004 0.042 0.026
SEHME 0.109  0.082  0.022  0.007 0.023 0.007 0.025 0.007 0.079 0.065

EBE(%) - - 79.3 914 787 91.4 77.2  91.4  27.0 209
3 it
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Fig. 1 Changing process of TP removal efficiency in system 1 -3
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SETTIRIG S - 20 d AR BIE R RS BB B R AE 1 - A 3 7E5 B (] A A 2E | K S o5 i
PEAT AT, G5O 2. S AR 3k H/K A B 22 A SR S H5OHIE Y = 0..0054€™™ ™ R? =0. 7099, i 3%
Bm. X UL, S5 SE O SRR Y 25 BRFIFARTEAE , N2 BE A HE /Ko B A 169 e 10T RGBS it
0. 1 mg/Li} , BRBEFCRAR YA E , AT LARIE 0. 02 mg/L LR 9 7K R BE , I35 5] 80% £ 47 1Y 23 bR %5 2 ik K
WSEHIL 0.1 mg/L I, KBRS EN (52.8% —93.8% ). DIk, X Bl A2 £ 3 ol FH T IR B v A it T
T, BB A SCR T LA B 38 1 287K BTpnifE.
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(2) ZEAITE A TR S, 6 2K BBk B AT 0.1 mg/L MG BL T, BR A SR AR 2 52
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