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Application of Wavy Subsurface Constructed Wetland in Treating Domestic Sewage
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Abstract: With interception of biological films on surface of the fillings, abundant root system, topsoil and fillings, possessing good
heat preservation and sanitation, horizontal subsurface flow constructed wetland has become a wetland system now mostly studied and
applied . A new type of constructed wetland system for sewage treatment was studied in the present study, which called Wavy Sub-
surface Constructed Wetland (W — SFCW) . By setting leading — flow plies regularly in the wetland in order to improve the flow
condition in the traditional horizontal subsurface wetland (SFCW), the W — SFCW adopted wavy flow instead of horizontal flow,

made the sewage pass through the different constructions in the vertical direction several times, consequently the removal effect was
improved. The W — SFCW system and the SFCW were supplied with the same hydraulic loading rate of domestic sewage. The ex-
periment lasted a year. The test water was from the cesspool, which had been disposed by two anaerobic reactors in short hydraulic
residence time before pouring into the wetlands. The experiment results showed that, comparing with SFCW, for COD NHy" and TP,
the effluent from W — SFCW were 47. 1 mg * L', 10.4mg *+ L™"and 0. 42 mg *+ L™, and the effluent from SFCW were 59. 4 mg *

L', 14.8 mg * L " and 0. 70 mg + 17", as it could be seen that, the removal efficiency of W — SFCW on COD, NH. and TP are
higher 8.2% , 13.1% and 6. 6% than SFCW in the same test condition; the mechanism analyses according to the test results
considered that, the leading — flow instruments promoted the wavy flow, consequently the contamination could pass through the upper
part and bottom part of the wetland system, so that it developed the potential of degrading contamination in wetland. What is more,
W — SFCW made the soil adsorb NHs" adequately, which was benefit for nitration. The flow conditions in traditional wetland deter-
mined partial NHs" unable to experience good aerobiotic state so that the nitration was not through. While W — SFCW was a multilevel
A /0O technology, it assumed aerobic — facultative — anaerobic conditions from the surface to bottom of the system, so W — SFCW
possessed better capability of removing NHy'. However the flow resistance of W — SFCW system was bigger. In this test conditions,
the hydraulic lose in W — SFCW wetland bed was 220 mm, while in SFCW was 70 mm; the removal efficiency of W — SFCW and
SFCW were affected distinctly by the temperature. During the winter, since nitrification and denitrification activities fell, plants
stopped growing, , but there were not deteriorations. The removal efficiency on phosphorus was hardly affected by the temperature.
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Figure 1 Flow diagram of Wavy Subsurface Constructed Wetland (W — SFCW)
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Table 1 List of filling materials from the W — SFCW
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Table 2 Composition of water in infall port from W — SFCW

KRS8 CODe, Ss NHs - N TP Kk pH
/mg+ L™ /mg+ L' /mg+L"' /mg-L"' /C
[CON] 231 131 55.1 7.8  38.3 7.2
e/ ME 97 52 19.2 3.8 8.7 6.5
SE M 162 85.2 35.6 5.31
PRI 2 32.9 17.3 7.2 0.98
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Figure 2 COD contents in infall and discharge ports from W — SFCW
and SFCW

W - SFCW X} COD [ 55 SFCW %508 = (1 9] 5
OYHT A, MRl N TR A R R 2 22 S R BT 15 4 R BR AL
I 22 5 Wl R Ge A A BT 1) _E A AL R A LR
AR ZER AR 1T M ZR 40 AR W 21 IS 2 A4 )
A - DR  [R) B AR A AR R K B R i AR A
PR BB TR A BRI RIEE R Z R & & TR
FWHR)Z . FILFHEMRIX I (Root Zone Method)
VR BB R T2 . W — SFCW N 1 S0 St i
HEK I S PR A Bl (95 G R 22 g i i 1) b B
JEHB , A R A5 T IR R A S Y T T o

MIREE G AT LR, B 11 A AR AL S,
Ab PSR 32 PR BRI B 5 W S, {ER S A IS
3.2 ERER

Bl 3 2 2 Fpi iz 17 B A F K NHS - N
fHo 2 B KNHS — N #R5 R FF4 . W — SFCW -
I KNHy =N & 10.4 mg + L', SFCW F44 Hi 7k
NHS =N J 14. 8 mg + L™' 2 B NHS - N 1y
W54 W1 69. 6% Fl 56. 5% . W — SFCW [JNH; - N
EBRE L SFCW 5 13. 1% .,

—o— HE/K  —W-SFCWHi /K
——j-SFCW i 7K

B3 W-SFCW 5 SFCw # kSR E
Figure 3 NH{ —N contents infall and discharge ports from W —
SFCW and SFCW

LRI, W = SFCW B2 £ BRNHS - N
IALEE 2 /04 2 FPE T

(1) #Uf i T IEW R, W — SFCW Y BIE i Al
IKFAE R PRI R 25 32 . AR E B Bl
DAY KLt — R AR 3R - Bk R, (il
W — SFCW JR Eb SFCW FR/K W NHY B 755 58 40 b
55 A Wb, A A TN 1R ER

(2) BHFHIRSARAE . SFCW By A e 1A Al
MER A INH KRB 2 D7 R A5 1 4 S0tk A Al 3
NHS A REHATA R AVE R T W - SFCW Ry
15K R E AT IR A — WA — IR IR, R A/
0 L7, itk W —SFCW L SFCW EA 41 R
RIERE.

BAEIE AL TG , Z I BEIR A 3 . HEitk
2 R FE R IRZY 11 mg - L' /245 ,fH W — SFCW #il
SFCW H 7K 20 2040 1) B b iy a8 1) ~F- 38 254 5 2. 0
M 2.6mg - L' J A H P 322008 TR N A
VI asAL SO AR TE P T R R I A
3.3 BEEER

IR ]k TP B2 LI 2.5 ~ 6.3 mg -
L'l &l 4 AT UL, 7E TP 9 LB | W - SFCW 5 SFCW
FH LA i . W — SFCF 5 SFCW (1) TP H 7K {E 43 5]
4 0.42 F10.70 mg + L', TP (-3 55 %45 5 H
90. 2% #1 83.6% , W — SFCW ] TP &% I, SFCW
6. 6% . IRIRLE R R, W - SFCW Il SFCW X i #F
LA R R BRACR, 2 R i K S PR AR SR Y
K, BRI R 4 (5 10% A KA - BR A
TR RO, W - SFCW IRBERCR L, iR
B4 AT, A ZEAIRIRN TN TN b e B S B M A
Ao VEWIFEN T b i B 2 R AEME .

SCHRFRAE N T b X B35 17 2 B3 2 3 ok 3 5 2
YRR SO R SE B o SR 2 S AL R LR
O, f % R k0, F 10 AR T T



5523 B 4 ) & R % ¥ 769
1.2 ¢ —a— SFCWHi/K —— W-SFCWyiHh H 7k 1?@;%@12&3@0 lﬁgﬁéﬁsﬁﬂ%@ 36 U\fttg/ﬁé%%qjﬂu
S N S N Y KB, 2 R 7 R PR LT A, (B
582 | ) ‘M-‘ A WA )2 NG A )2 P R TR ) B H0 A B k221,
0.2 Ui W] W - SFCW 7 fi& 1 @ U0 #1078 2 n9 4
NI TRRERE NSRS b o HAR DR 5 FHE— B0
STt T 4 ZEig

B 4 W-SFCW 5 SFCW 7k TP &
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Table 3 Comparison of TP amounts of substrate from 2 wetlands

HORE A1 7 - SR B B i /mg - LY BRATR I R i /mg - L AR E &R /mg + L
SFCW W - SFCW SFCW W - SFCW SFCW W - SFCW

0 1.21 1.21 4.79 4.79 0.22 0.22

1 35.36 44.56 34.45 47.54 36.31 50. 03

2 35.36 37.68 34.45 37.99 36.31 28.25

3 32.45 32.37 31.95 45.24 34.07 32.73

4 32.45 25. 66 31.95 88.17 34.07 60.53

5 20. 63 17.13 30.72 88.13 31.91 39.10

6 20. 63 24.18 30.72 66. 74 31.91 45.92
SEH(E 29.48 30. 26 32.37 62.30 34.10 42.76
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