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Abstract

ter from a wastewater treatment plant ( WWTP) in industrial park using hybrid constructed wetland system. The

In order to control the pollution of Chao Hu Lake, pilot study was conducted to treat the tail-wa-

treatment processes and designing parameters were introduced. The results indicated that the whole constructed
wetland system was operated stably, with the average removal rates of COD, NH, -N and TP being 65. 5% ,
75.5% and 49.2% , respectively. Of these removed pollutants, most were contributed by the primary subsurface
constructed wetland. COD, NH, -N and TP in the final effluent reached the class V criteria of the Environmen-
tal Quality Standard for Surface Water ( GB3838-2002). GC/MS was used to analyze the organic constituents in
the influent and effluent of the wetland system. The results indicated that there were some herbicides and pesti-
cide intermediates. The hybrid constructed wetland can partly remove these compounds.
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2 K PAT CIRE 5 7K A 23T 75 e B HE R 1)
(GB18918-2002) — 4 B #rifi, Mg & 32 4 /K fA R 5L
W o ST R BE WK PR, Bl XA T5 K T
KR BUR A, F T2 R i Wb 3, J5
TG NTRH, 5K K BT IR 8 AL B i —
A LERI PTG W0 AT SCRE X AR 0k b Y H
K WEFE T2 N TR X B TS G 46 A 19 25 B 1
O, BT AR LA N TR i 2 4E, b T
A5 1 SR oT G S B 2 B 00 SRR R IR ST A R ) Dy

Tl Bl DX 75 7K Y Ak BRI PR AR e A B R S
1 XBRHBETIE

1.1 ATRTIERE

T R B 5 3 30 5 T 4 L 40 5 22 5
V5K TR AL BT BIZY 4 414 m® ik gy
PR 7.7 do BEHAL BB 360 m'/d, B A
T AL PTG T8 1 H (SSFCW) . — %% [ th %
IR (SFCW ) AL S R K T i . 1A
TR 1,

At
HUK | || i i ki =gtk | 7K
ATz ATl ATz Bl ATl
Bl AN TR T2
Fig. 1 Flow chart of hybrid wetlands process
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Table 1 Designing parameters of hybrid

constructed wetlands

I ) — ook
I
e wiE g iz
K(m) 45 45 42.2 27 27
i (m) 30 30 13.5 14 20
R (m®) 1350 1350 569.7 378 540 4187
THITA K 5 5 1 1 3
B (m) 1.2 1.2 0.7 1.2
SORREZ (m) 0.7 0.7  0.3(L3) 0.7
KIEEIE(d) 2.6 2.6 0.5 1 1 7.7
F2 gikkR
Table 2 characteristics of raw wastewater (mg/L)
K BUIE b CoD WA TN TP
PlEANEe| 66 ~ 138 2.4~11.1 4.2~12.8 0.52~1.07
¥ (H 100 5.6 7 0.79
R, S IR T ) b b B K 435 300 m’/d, SR

Ml ER AR K 5=, B R A K 2 R, BRIR 2 3 h KA R
TR h 5 TR SHIT; AT HRT
7 ~8d, KR 0.20 m/d,

2 H#REITRR

2.1 ¥ COD WEBRHE

WML E K COD 2 66 ~ 138 mg /L, Hi7k COD
Y1E 50 mg /L LA, P RBRBEA N 66% . 5 H1E
Hiy 0 KK BT AT BT 2200, B AR AR e — B, TR
7k COD 34 101 mg/L [, 55— = =7 H
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Fig.2 COD change along wetlands and

contribution of COD removed by each treatment unit
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Pl FLAT RAF IR A, 2 R BRE A £ 2T,
BF5 2 i U] R AAT PR B S K S R B TR A

5 2 Hi K B R 2 BRSO A AE A 25 ) (A
3), B T R M R P9 I R A A e A
FIGE 32 58 1 SR C R B D), 5 — R M I ST A
IR IENE IR Pl 1) TN - R S 31
b e 2RI 25 B BTk 5 T S S R T

(ELZE W op 2 R 98 X TN B 22 BR O A BR
Z G5 37K TNG. 89 mg/L, 117K 3. 61 mg/L, 2[5 %%
ANBEILFN 50% , 55 F HoAth SCHR b #2400 B
BRI AL R A AL N B g i R AL g
AR H R R AT RE R R R g AL B 5 oK T R K, i

IR 5y R fig A DL 5 AR X B AIG, 7 58 R iR b,
Hgksk COD 34 56 mg/L, TN 5 4.2 me/L, B T 1Y

B & HERRAIE
= SR ERTORE  wm INERTIRER —— 2 TN
9 100
st 490
7r 180 s
2 6t 170 £
ER q60 £
g 5 =
= {50 &
B o4r Lodp B
¥ 3r tofso &
2' .20 +M
It J10
0 0

B3 TN Z AR A AL K& o0 26 B DUk %
Fig.3 TN & ammonia nitrogen change along

wetlands and contribution of N removed by each treatment unit
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Fig.4  Orthophosphate & TP change along
wetlands and contribution of orthophosphate

removed by each treatment unit
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TR Tl Bl X35 K, B 280 — g0 ab 3, R oK
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Fig.5 GC/MS spectra of influent

®3 kP ENGSH

Table 3 Analysis of organic compounds in influent

L
I W St Btk Sy
(%)
1 2-F HE4,6- P Sk mE g CeHgN; 0, 0.47
2 2,4- R AR k-5 - R g g C,H,,N,0, 4.31
3 2-G-N-H 3 2, BE 76 CyH,,CINO 4.7
4 2-FHE-(1-H 2 8 R e € H N, 0 0.32
5 25 -N-T 3k 2, ok 26 CyH,,CINO 0.47
6 KA CioH N, 058 50. 86
7 2 H B AR C,oHy N 36.26

Hi S (23 Al R R GE ok B A A
AEHAFAIY, Kb b & B2 A LY o K
By, a1 gt 50, 86% , H oy 18 € H,
N,O,S, &2 —Ff B 2t £ 5 A9 fil % R0 BR 550,
TR E 2R A B By R — A A T A R R
FHae ki, SRR IR £ M BRIX PRI AN, HAth
A WL 32 B LA 2y Jo 0 g WE SR Wy sl X
W IR 22 AT A 24 (] (AR R 24 v ) A

ARG KBIA YL 2 Hr WL 4 A 6

x4 HkPENHSH

Table 4 Analysis of organic compounds in effluent

i 1LY prst PRED
H(%)

1 2, 4- F A 35 - SR mE I C,H,,N,0, 5.74

2 2-58-N-H1JE 1k % Jie CoH,, CINO 4.38

3 PN CioH;,N,0,S  75.84

4 ELEE= 20N C,oH,y N 10.75

1221
13.63
8'1'6 9.66
5 6 7 8 9 10 11 1213 14 15 16
Hs$ 8] (min)

6 sk GC/MS R
Fig.6  GC/MS spectra of effluent
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(1) R JiT A= 4 3 o0 57 A B985 AT 0 - 11 ol
KT T IR HE 5 A 75 AL B 2 4 B AR A 35 K R
K& COD  NH N Fil TP i - 3 22 B 3 4 3]
65.5% 75.5% F149. 2% , A gk /KA A b, TN £
R R AR A ; K 7K it COD (NH," -N il TP 3k 2] ( 1 5%
JKFR 8 B AT E) (| GB 3838-2002) VAot .
Tl Bl XK 75 e 4 o B — % A S A

(2) 75 Je Wy P2 B, 35 /K 15 50 JE o B0 i o
I 2 X COD L B 2 I Tk A

(3) FFI GC/MS M1 40H7 T i 5 45 i th KA
HLEALSY, TLFE XK 75 K T Rk b B A R A
R MR E Al Ll i K 0 R, 200 M 7 S A
B, 55 BRI 0 K RS A R R, B
ST M 5 I 50 B3 B 75 Ak B A TS
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