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Abstract: The combined process of ozone oxidation, ecological combination filter, integrated
vertical-flow constructed wetland was adopted to treat the tail water of a metal surface treatment park
wastewater treatment plant. The treatment effects of this process were investigated in summer and winter.
The operation results show that the average influent concentrations of COD, NH;—N, TN, and TP in
summer were 39.3 mg/L, 1.44 mg/L,, 8.61 mg/l., and 0.38 mg/L, respectively, with average total removal
rates of 46.3%, 91.7%, 55.2%, and 71.1%, respectively. In winter, the average influent concentrations of
COD, NH,—-N, TN, and TP were 43.5 mg/L., 1.80 mg/L., 10.14 mg/L, and 0.34 mg/L,, respectively, while the
average total removal rates were 29.2%, 93.9%, 58.6%, and 76.5%, respectively. In addition to COD and
TN, the other indexes of the effluent quality reached the surface water level IV standard. The total removal
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rates of COD, Cu, Zn, total Cr, hexavalent chromium, and Ni in winter were lower than those in summer.

And a large number of wetland plants died in winter except Arundo donax. The removal of pollution

factors mainly depended on ozone oxidation, filter filtration and denitrification, and adsorption and

interception of wetland matrix fillers.
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Tab.1 Influent type and pre-treatment process of

the wastewater treatment plant in the industrial park
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metal surface treatment park wastewater treatment plant;

electroplating wastewater;

integrated vertical-flow constructed wetland
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Tab.2 Design influent and effluent quality of tail

water treatment facilities mg- L™
T H COD | BOD, | NH,-N | TN TP
BT HEK 50 10 5 15 0.5
Btk 40 6 1.5 5 0.3
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Fig.1 Flow chart of tail water advanced treatment process
3.2 IZEBmigit
3.2.1 AR YE

A SR I 1A WSO Bl DX T K AR BT R K
Py a . AR IEFZE UG R 19575,
FETBEE AT — " (300 g/m® + T4 +2 mm HDPE
JE) AT BB AL 3, FEB B R 58 1Al 200 mm JEEAY
BV VP ASTHERAR F—1. 5 mo FRATLER 4 HE K AT
Y, PR R 35 NEE 10 BR/m? 4K 12 ¥R /m? 1R
1510 BR/m?, A A E G L TE AR 108 m?, A5 AR R
128 m’,

FHEEFZWEE2G(H14),0=150 m’/h,
H=150 kPa,N=15 kW ; # /5 I AL 1 6 ¢
3.2.2 RS

SR A At 1A BRVR S5 R 388 5 RS A 1
1Y) SR AR SRR A B R SR ARt a2 e, Ak o0
K COD I m T APk o AR PR R FH 3 4% I
NI S R B 1 SRR, S B TS i S, R
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Pk oK K BT K i i A8 Ak, AR A4 ) R AR O & DA
TAREIR , SLAAER N 10~34 mg/L.

FEEE . REABSE 124, HA 150 mm, £k
GEMBGRARER2GOHIR) B KA R
5 kg/h, N=104 kW ; BB ER 2 15, V=5. 2 kW ; N1l

+ 122 -



www. cnww1985. com JE

2L e BA @A R X G R RRKIREAE AT

%415 HloH

IRHIKZR G 28 (S JEH RS, Q=20 m'h,
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Fig.2 Structural representation of the integrated vertical-flow constructed wetland
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ZRBK GEEE AL H T AR F 2021 472 A P T #ltik,
2021 4 8 J 58 T Ja A7, PRI el IX. A oll A= 7 171
HI s K B D Bl XI5 KA T S SRR
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Tab.3 Average influent and effluent quality in

summer and winter mg- L™
el COD | NH,-N TN TP
HEK 39.3 1.44 8.61 0.38
K7
Hi7k 21.1 0.12 3.86 0.11
s HEK 43.5 1.80 10.14 0.34
HK 30.8 0.11 4.20 0.08

3 AT, R K IR A TR 2 (6 H )V
#7K COD \NH,~N TN X TP43%114 39. 3.1. 44 .8. 61,
0. 38 mg/L, V- ¥ 5 B 43 5l 8 46.3% . 91. 7% .
55.2%.71. 1%, 42 (12 A )itk COD \NH,-N
TN J TP 3% /3 43. 5. 1. 80.10. 14.0. 34 mg/L, *F-14
MR HN 29. 2% . 93. 9% . 58. 6% . 76. 5%
B AR EEMAM RS, & Z 8 HR A
ARG, REHNNE A 12~16 mg/L, R E LA
6732 F B X 5 K AL B ) R K VR JBE AR B> A
FE AL 2 A9 (1) 22 B 5 0, 1300 H 4 Ze 4% i R 46U
COD 24Ty Lt B 2R 5 i 5L 48U T B 269% , (R I
AR BB TR, L M OCHR R 1Y R BRIEAK
5 LAl b U8 A 8 R i Ak N SR I
Bt 16 BA 1, & M 1) W A 5 4R R 1 R A
LIROEEEN

R T % R K AL BT R X R T 4 A Y
FBRECR £ 00202246 A (12 A 1y—wkitk | H K5
Pt (W O PEAT oM R 4T o0, /KR EE AL T
FEHE 7K HORE O B 4 J vk B BN S (IR T R IV 20K
bR s B A R 1 LR LT E g, Hop
B ) 2 BR P 66. 7% [ 51 42. 9% , 4 1) A 5B R
H 27. 3% [ 3 15. 4% , BRI B Z: 5 1 55. 6% [
#) 53.8%, 75 f 4% 19 5 2 BR R B 61.5% [

41. 7%, B B il 50. 0% P 1 28. 6%. %
WFFEFR I 4 7R 5 b A B R oK, R
JEH K SHY) Y AT AR RO R R B 728
TR 2 Jm L 25 DL B ARy BEAT P A AR B 2 AT M 25
B, T R GE 1 TR S IF A i), & 2R BR A
AT A IR A ) R A AT, © A AL
EERESE, NA R LRRETEER, 1R
R GEAs AT — B )i, by 25 S5 1 IR B 7 128
WL A, bR AL 5 R AL I, AT RR A 4 R BRI
[ AR Jo AR PSR R 5 1% A s A G
oS R TP A i A T e ¢ S B e B
7K HR R S R < i A R A T e 0 I A L A
A5 4 Jm W MRERE ) — AR Sl L FR BRI
JEV ST, AR PN 4 R A TR ] R A AR
BEIR WA W FEAT AL BRI T . O sk R 5 AR
AP, BT ZESRCEI A T e fG PR M€ - T4
3 FERIE S 9] A a4 7 R T AR R, BE T
T WA DG 4 i 5 BR 2 1) —E S
x4 FEFH HAKELERERITLE
Tab.4 Comparison of heavy metal in influent and

effluent between summer and winter mg-L"

i H il B B[N | R
0% Kk | 006 | 0.11 | 0.018 | 0.013 | 0.08
HK 0.02 | 0.08 | 0.008 | 0.005 | 0.04
, K | 007 | 013 | 0.013 | 0.012 | 0.07
G &S
HK 0.04 | 0.11 | 0.006 | 0.007 | 0.05

5 HERABBITRA

T AR AL B A 3 500 m/d, LAWY
1700 73 7, Wi /K 4% 55 24 4 860 JT/m’,

BB AR EZ R T 9% 2 255 3
TP A FR AR, DL 2022 4F 6 H K 12 H s 17 A
SNREREELFBITRA, R THREEAY
K H 2 600 m'/d, 42 H ¥17K 52k 2 800 m¥d. It
Gh H BRI A AL R G, AR 27,
ARG K T 0 AR A R 45 R R I, I sk
PN R

ZTRERESLXENBITE TR, '
KB LRG BB AT A ST 5 0. 287 .,0. 755
JG/m’,

6 %43

© 4 ) 2 b H bl X35 K b BT R K R

B il A+ AR AR 2 A B T+ 2 i VR 4

%
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