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Denitrification orthogonal analysis of integrated vertical-flow constructed wetland based on response surface methodology
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Abstract.

wastewater. The TN removal efficiency of IVCW operated under different aqueous flow distance, hydraulic loading and

The integrated vertical-flow constructed wetland (IVCW) was established to treat village

C/N was obtained and analyzed. Response surface methodology (RSM) was utilized to explore the main parameters in-
fluencing TN removal efficiency of IVCW, The results indicated that TN removal efficiency was increased with in-
creasing the flow distance,and most of TN was removed in down-flow system;the removal rate of TN decreased with
the increasing of hydraulic loading. The optimal C/N for TN removal was 15. 00. The orthogonal analysis based re-
sponse surface mode] could be used for calculating TN removal rate of IVCW, the relative error was less than 10%.
Optimization analysis of RSM base on genetic algorithm can get the optimal and worst point for TN removal. The opti-
mal and worst point of TN removal was uncorrelated with plant of wetland, the wetland with different plant bed
showed similar parameters condition,
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Fig.1 Planc diagram of integrated vertical flow
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Fig. 2 Flow direction of integrated vertical flow constructed wetlands
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Table 1 TN concentration of effluent at different flow distance and TN removal rate
P /mm 0 350 550 650 850 1 050 1100
. -1
% AR H R TN/(mg-+ L1 21. 89 11,58 9,64 8.54 6.79 6,22 6. 06
TN £BR/% 0 47.09 55. 96 60. 99 68. 98 71.59 72.32
. -1

L2 29 M B TN/(mg+ L™1) 21,89 11,55 9.38 8, 65 6. 81 6.21 6. 20
TN 2B #E/% 0 47.24 57.15 60,48 68. 89 71. 63 71. 68
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Table 2 TN concentration of inlet and outlet of construct wetland and TN removal rate under different hydraulic loading

KIAHE Kk TN EANEBHIK ER R S
/(m® e m~2% - d71) /(mg+ L71) HiZk TN/(mg+ L~1) EBRE/Y A TN/(mg » L™1) EBE/%
120. 83 22.10 6.20 71. 95 6.91 68.73
181,25 21.43 6.91 67.76 7. 35 65. 70
241.50 19,91 7.80 60. 82 8. 97 54,95
362.50 20. 35 8.24 59,51 9.22 54.69
483. 00 19.85 10, 63 46. 45 12, 07 39.19
725,00 22. 37 12.01 46. 31 12,73 43.09
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Table 3 TN removal rate under different C/N

C/N LANEBMEK/ % REBRHER/ ¥
6.80 54.70 50. 98

10. 00 59. 33 56. 76

15. 00 66. 10 62. 88

20. 00 62, 35 60. 57

M 3 LIEH, 3K C/N BRIEN, 2 AKBH#
WHRER RS TN £B%E MR C/N i
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M. BEEANERBELES, REBREREDH
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Table 4 Orthogonal experimental design and experiment results

i TN LBR#/ %
s o - I SN Y T S ¥ T T

i 6. 90 6 550 362. 50 28.54 28.33

2 6.90 7 850 241,50 55.66 55,41

3 6. 90 8 1100 181. 25 70. 69 65. 80

4 9.13 6 850 181. 25 69.19 68. 95

5 9.13 7 1100 362.50 58.13 57,91

6 9.13 8 550 241.50 37.25 37.05

7 18.25 6 1100 241,50 68, 45 68, 02

8 18. 25 7 550 181, 25 41,17 40, 96

9 18.25 8 850 362. 50 61. 84 63. 00

#5 MEEEREIE
Table 5 Modelling verification of response surface
R HRAT | RAEEHRK PR 0 AR
®E oy pn  WR KA R TN g TNE MRz RETNEZ  BBRTNX HHR:
/mm Jtm*em “ed ) M/ % R/ % /% B/ % B/ % /%
1 8.00 5 550 100, 00 76.09 80, 16 5.74 72.34 71,19 —1.59
2 8.00 9 1100 200, 00 81. 50 83.67 2. 66 76.23 77.94 2.24
3 8.00 7 850 600. 00 72,67 79. 24 9. 04 69. 45 71.91 3.54
BERR . ERWAG) KOFFR. ®6 ATLBiRGRMSH
= I B - Table 6 Optimality analysis ol constructed wetlands

Y=152.959+3. 134 8x, —60, 16x,+
0.278 21, —0. 280 5x,—0.110 5323+
4.34x3—0.000 142340, 000 41z3 (5)
IR 7 3 b IR
Y=99. 281 9+4. 765 lx,—52.618 3x,+
0. 304 3x;—0. 208 6, —0.163 3xi+
3.765x% —0.000 15224-0.000 29z (6
3.2 MABiE
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3.3 =WHEaRUREL
HFRALER TN BEEZHRENSHA FE
FRGEO RGO FAHWEERBERR . EC/NA
5. 00~ 20, 00, pH 2 5. 00 ~ 9. 00, i & & 450 ~
1 200 mm. 7K S AT H 150~500 m®/(m? « d) KX
HEEERAN . EFRREEERRERRSEEE
HEZHEEMNF TN ZREHEMRSNEE L
GRIME6 Fin.
e 30 o

25 EPN- TS A E B R
BiLE REH #Bits EEX

C/N 15.00 5.00 1500 5,00

pH 9. 00 6,78 9. 00 6.78

i B/ mm 1033 450 1033 450
/,.(ma’}fﬁﬁi?"'?d 1y 15000 31414 188,89 34444

TN L%/ % 90.35  6.36  94.93 4.66

% 6 & i, &t ng i S @A F R A,
ENERBKAELREMAN TN EHENR
90.35%, L BIEHBRFHER TN XK R
(8L.50Y%)RE T 8.85 B A NEEBHIKES
RBMER TN 2BREN 94. 3%, L RIERXB P
BE TN EBRR6.23ERET 18. 70 B E
NERHRAELRRE RN TN ZREN 6.36%,
HEZRRBFHHRME TN £HEQ8.40OBLT
2.8 FAE REERMKELRRELAR TN
EWBEH 4.66%, LIEXRE FHEK TN KR
(28. 33V PRI T 23. 67 B M RABEBREER
AEHABHAGRE P ERFNERE. R
ATMEH, 2RENESRERSRBMEHEY
MR K, B A C/N b 15.00.pH 7 9. 00, %
%1033 mmKARFE 170 m*/(m® - DEF,
B2 H C/N3¥5.00.pH X 6. 78 Ji N 450 mm,
KARHHR 344, 44 m*/(m? - ), RPELSRER
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