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Table 1 Influent water quality of constructed wetlands

TEASPRERE  pH COD/Amg-L™) NH;-N/(mgL") NO;-N/(mgL') NO;-N/(mgL"') TN/mgL"') DO/(mgL")

FHE 7.60 96.42 9.87 0.45 0.007 1 13.91 1.38
bR 0.22 11.54 1.08 0.34 0.010 2.26 0.78

1.3 EBITAR
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B B 2 R BE 3 B OK 1 5 F0 43 590 4 0.5 m®-(m?-d) " A1 1.0 m*> (m?d)!, 2B Lk Kiafr, Hhigi
VAR HE 275 S LASOK LG 1601 T80 1 A TESEME R, b 3" AN 4" R R . bR AR 0.06 m®,
HEAR PR 0.05 m*-d ™, BEEPIRFAEY, DURRAEPAR RXT AT R, EEiEir2 MG
Fae, FOnign TR, Z M B R AR I s MR DA IR R S AT R S . S B
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THFEALN SBR T 251 50% Zidy o R0 SBR X HL BE AU MK PR R0 , X TR0 T 7, 4 1) ] 1) i igg <.
J7 BT ATET BE IR EOAR , BRI 4 A BRI AT 35 50% LI L.

x2 WBEFALEMA SBR TIEMEE D
Table 2 Work efficiency analysis of sulfur autotrophic constructed wetland and SBR

Lh¥EEE/  #EKCOD/ CODERR  TNERR CODZEB COD X FERE/ 15 KFE

T m-d"  (mgL?h R/% %  fiikgd”) (kWh-kg™) fit/(kWh-m™)
UAEE YN RITS: ) 50 200 70 72 7 0.86 0.12
SBRT ¥ 79 200 85 58 13.43 1.88 0.32
TEEERA TN 70 46 45 65 0.364 3 13.45 0.07

32 CO, BHm
XFF R A FE N TR A R BE, A TCHLEK IR (CO3. CO, 45) U T AHILIRIE, WA T RS
BATA, IFTE—E R LD TR R . AR iz H AR s 1 T 505 K i ok AR B, %95 7K
AL BB 4B SA 60 000 m*-d™', HHIZK TN A 20 mg L', Hiif NO,-N & ik 16.8 mg- L', {LikF|—2k
BAb#, R TE R A, Bt b, WEIHAE LS kgd BRAAFN 182 kgd™ A KA, A {HHIR
BEIRBEIER, R TR P B AR IAR] 95% L b, % 5 Z2B% 1 mg NO;-N, 7 #1 3 mg
FHECS4 AR Z2 48) W) 55 B AMBE N 90 kg-d ™ FHE . 177 3k 4 FHY i (CHL,OH) 3 & A= 40 PR VP, i g 4o
K @) FR .
CH;O0H + 1.50, — CO, T +2H,0 4)

TESERR I, 38 124 kg-d™' CO, I HERL, ¥R T KRG MWzt A RIS, o3 1 ik nd HE
B, I H A EEXT NS E, A H AR R A A XURS o Y b R o % v AR A 2 Bl A AR N ) T M AR )
T3 o A VE X R CO, HE m Tk 1 i, AR B 352 5 82 17 0] 4 A S B ek < HE
T B ELR
4 i

D) EARHRE (=5~10 °C) Z5PF T, MBS ILaRIR, W46 A R mibanm, = sl (6l
B s Ay 5 T A 2 R T M P S A P A SR R, O MR o TR M AR AL BN R, A
ot TR TN TR A A TR (—5~10 °C) Jid RUBCR AR TR)EE

2) oK pH ZEAREFAE 7.0~7.5, W EAMRBUED B ER I . A1 KA AL 2 LI A AR
F % S AR S0 R 7= A 1 R HE AR Ry R 48 H K pH

3) B U7 R H K NOSHR BEA — 2 ISR, I i S R i e Ae /R . (HIR U 2, 21
BEBLRS /AT KA BERIZR AR, (KBRS o RS Braa T rp, o I R i B TR A TR
B LA K A PR AR s R A I

4) T E F 1] BRON 00 M 75 B 200 3 s T e B A T N AT B e e A v RO . A L [R] A
RBRACRAY SBRALBE T2, it [ 37 [A] BN TR A FH R AL I (CO3 . CO, 55) U A HLER I, &
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Effect of different aeration modes at low temperature on nitrogen removal
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Abstract  In order to improve the nitrogen removal efficiency of constructed wetlands, the waveform
subsurface flow wetland was filled with sulphur and limestone with a ratio of 1:1 and it was intermittently
aerated. The effects of different aeration interval times on the nitrogen removal rate and denitrification of this
subsurface flow constructed wetland were discussed at low temperatures in winter. The mechanism and energy
conservation and emission reduction of sulphur autotrophic wetland were analyzed. The results showed that the
DO level inside wetland was effectively elevated through the intermittent aeration mode, an alternation of
anaerobic and aerobic environments inside the wetland occurred, then the nitrification and denitrification were
promoted, and a remarkable nitrogen removal efficiency was achieved at low temperatures, which effectively
solved the problems of low nitrogen removal rates of the traditional constructed wetlands at low
temperatures(<10 °C). When the waveform subsurface flow wetland was operated in winter at the aeration
interval of 4 h, TN removal rate reached 59.4%, which increased by 20%~30% in comparison with continuous
aeration mode. Besides, the energy conservation rate above 50% was achieved for the sulphur autotrophic
wetland compared with traditional wetlands, and the reduction of CO, emission was also achieved to some
extent, at last, high efficient nitrogen removal, energy conservation and environment protection were realized.

Keywords  denitrification; low temperature; sulfur autotrophic; subsurface flow constructed wetlands;

energy conservation and emission reduction
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