ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCLE




3% f"& ﬁ‘ § ¥378 B3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4E 3 A 15 H

H K
T R RRSE RGBT BPEREIEA  overereene e BN, RN, MAE, BE, MEV(T789)
2 ST LT TS e DA A T T v vevvvmmmmmmreeee e e e e e e et WA BRAE, KT, T FE(T5)
2014 4FALE APEC J)IR “CREARTS Y00 15 YRR IE S AT - oo v B SR E DA, KA ( 801 )
JEHCHTELFARI O, Fl PM, T5HRRBLIIFE <oeeeeseeseemseessnensnnninens Il KAH, R0, EK, BT, T T 807)
2013 4 1 A s dbRB 58 RAIRIE I VEF M oo TR, BiE AE #2353, AR 816 )
ISR PM,  TEREVS OB oo BT VR, R W R R (825)
L B e P S HCR, KR, I IRONE T ( 834)
GNP I — AL TIITE oeveereeeeeeeseeeenns REEEME, ESR, KEA, EHE, B (847)
FRIE MV V5K A T HEB DA LR AT R TBIESE +oeeeeeeeees e AR, K, AT, B HE( 854 )
T 1] GOCT HCH Y ACH S FE 8L P ALIFTE oevoveveeseneeessnessesneeens M, E M, TH, 45, B1B( 862)
AL R AL IR 3= 2 LB AL R o R 00 0 1 R 1] = < PSP PPN
............................................................... BN, B E ATH, & EiE, AfEE , %4, Douglas Haffner, % % ( 873 )
SRR DX I 5K DOM ARIRISN T LY = HEHIAFIE ovveeeeeeene REE, L, FH, BEER, IXF,E4A(884)
BT R B A P IE R R ) I AR AE S R UAHIT « oo evveemmeemmesmeeneeneeneeens BXE L e, K, ] A, I SIHE (893 )
LT REER 2 A LS ZG I ATRAE BRI AP - eeveveeeemeeeeeeeeeeens WIEZ, I EN KA, &5 4RO (900 )
RIIARTEBEE D7 2F 5 ERRE LA EBDK b oR R HOR A AR eeeeeee Eacbt, ERE, Kk, A%, EEFH(910)
KT OB T 4 SR IRAETE 25 T KU AT v vveeeremmmmmeeremmme e, FAH LR, 4 B R EE( 917 )
R Z DR E IR Eh FEL G SR T3 SLIG YT -ooeoveeeeeememeeeeeees REAE K H, RER, DL, WA 925 )
e X UL S PR v DU R DRI S B SR PP e A, XL, F M, TAE KRB ERR(935)
YR K P2 S R TS YU T A KU - eeeerrrmmrreremmmmmmeeeemmiineeeiiiieeeens FAAR, KB, TEE, TEE(M)
S X S TR T S TR A A LA S U B NI -+ e e oot
.................................................................. T x| f, FEE, A, Bk, LE, HAE AhA(950)
SR PE A TS R K X bk RGN -+ BT, EAM, KAk, ATH, BA, EXH(955)
IR R AR B AR TG YLK BIFSE e veveeeseeessee s JEB T RRAR, T, R R 963)
BRI UK A L5 Y R (R PR ORI L ST EEAE - evveveees oo TAE, B, EE A, 970)
] BRI SN T T TN T VR MBI EUSER I BN o vvveeerneemneen e A ERE EE S KR A( 980 )
FEAKH VB INE H GWF A0 )5 i AR R AR - RIRIR, FOAEH, KA, R Lr B A E U4 B i, S A (988 )
SE NP XS I B TR R A I SR BEVERE Y REN oo ovvvomeeemreememmenn FOUR, KA, BRI, A 994)
B QP AN AN b S 1 e Y Loy - PPN Bk, B EX, FaR, T4, £E5(1000)
2 B T4 TR E TR L W JL T2 A0 AT I B - v veermreeensesenes et e et e ettt ettt
............................................. ?Fﬁ?ﬁ‘,fﬂ‘}l, == %,ﬁé%%,ié’é,?ﬁ%?ﬁﬂ,iﬁ%%%,iiii%i;’é,%i&,,Eé\frﬂ,"l’%( 1008 )
BRATHILAT AR DRI BB BT T AR IR oo IME N, X T, KRR, R & (1016)
B LB L ORI PP oo eeeeeeeeenes 7, B AL oE i BTA R (B 62 Bt B (1023)
3 IS TR LR 2 (0 - W BRI -eevveevmmmmmereeeeeeeeee e WA BRAE R A T (1032)
HDTMA et 5 5 - 6f + 3 Cr (V) BYBBIRRAEALBIETE -ooeveeeeemeeeeseseeieeeeene Hlele il B, F R ARE 1 (1039)
KA S5 6075 8 P OB T T A TR IE RS o oveveeeeeeeneene Ioth, MR, FEH, ART, RS, (1043)
AR S R 0 7 AL A RIS - eveveen e KER, HAE, EH, SHE G#, EHE, FHEE(105)
B IR B AR & AR B AR AR R A RIS e R, EF K, m e, E R BER, TR, A4, RE(1061)
IR PGPS IR K A R R SR AITTE oeeveeeeeeeeeemeeeeeeee SIEAL, B H A R, 24K, BRE  H AR (1070)
TP B (FA) H AU (DX R AL PR TG PRI RO oo R, BORE,HE S R, TR, RAL(1075)
1 ¥k Arthrobacter arilaitensis T fATH V% S IR AL FILF B S BIALAEHT - oeeemeeeeenes 8RR, B4R, I, 06 F 4R X (1082)
MR R y3 1970 B S MO IR AL - AU AR e R, TR KE S MFR BOLR, F#(1089)
JURAN [R5 AR 54 P2 IR BRI T« AFR IR BB ooeeemeeeeneeeeseiieeeene Vi e 2, B B 05 (1098 )
NIRRT AT LR IPARDUGT + P AGRIITEIR -eevvemeeeeeeeeees KIE,RED ,Kue T, B At A, 3hokid, X W (1106)
LR R VRS AT S0 A i SR PR L AT LR B SN IR AREM - eeeemeeeee FIR, B BEBE, KR, AR, BB (1114)
PRASVAER RIS HE 13 A TR R 5T BE A SR P S BRAL A TTRIETE oo OTEE, B AEE, L R, HAL(TI2D)
o b DGR BFIRT ] P SR BE b ROAAE B 5 13 € N P K ARSI ERRE oeerereeremeemmseneee
................................................................................................ Ak BT, EK BHE ETW(1128)
ALK HER TR ST B 75 43 R eevoeeeeoe WA FR, EEH,EEA, BRI, EAK(1139)
g e IR SMBEBERLBARIITE oo PR AN R, A A AR, AT B, R, K L(1147)
PATIAE BT A5 Y RO MEFC ™ FUPERE MR EE S BEHL G TTATHE  cvveeeeeeemeeeeeeeee AR R 3% (1156)
VRS BEE IR PR A A 2R I BB R ST ARTT - ovveveeeeveeereeeeeees IR, 6, ENF, H A, FHRE(1163)
T TR JE ™ RN ] T T ATl — A EE M -oeeveeemeeeeemeeeeeeeeeen WK#, BAE, ERE, THRF(1171)

(ERIZEYAETT TR = (1138) CARBERA ) AEFR 7 0 (1155) {%5.(824,853,883)



Vol.37,No. 3

7 BB M ) :[% $4 % Mar. ,2016

16 43 H ENVIRONMENTAL SCIENCE

S

(6] B B SUXT 2 B A A 00 M B S 00 SR R 52

FEA ZEMOE T ERAESE XIHR A

(1. B REFRITK RS 2 M 5 50803, B 200092; 2. Bl RIATIS KA BB EABRA R, il 201100)

FEE . SRATIPYTE 08 T A S 15 7K T U0 7K 38 5 4 e Wbt B 7KK 45 iV K IR VR B AR X5 7 R it S i
FEF 32 B o LI A, T FE TR D 0 A SO P . 3 st A ) R A= W A< s ] 5 ] BT[] L 49 ([ 5 g < b 461 ) LA
T 0] R S P S BOR B iRt B AR . 25 SR e W, B [P R < L 188 K, W i COD FINHL -N 119 25 R 3R 7% i 7
=, T TN ZBRFA TR G TR, M 6 3: 18, B BI5 KR & L (C/N) ik F] 4. 8, TN K BR %k B fx =0
62. 1% B SRR T 12. 7% , KRR E 4 15,8 mg- L', Bl 18] SR WA ZE I, H K DO TR ik 2 2 7 1K,
COD FINH," -NEBRR U B WAL, TN ZBRFBAESNHIR 6 h B35 B B KN 65. 5% , 24 =] 10 3o Y b e S B3 7K ) 45 B s i)
I TN 25 BRAe s R R,

REIA . A TR Y [RIERES; BRI IR K15 RR i)

FESES. X52 XEFRIREE: A XEHS: 0250-3301(2016)03-0980-08 DOI: 10. 13227/j. hjkx. 2016.03. 024

Effect of Intermittent Aeration on Nitrogen Removal Efficiency in Vertical

Subsurface Flow Constructed Wetland

WANG Jian', LI Huai-zheng'* , ZHEN Bao-chong’, LIU Zhen-dong'

(1. Key Laboratory of Yangtze River Water Environment, Ministry of Education, Tongji University, Shanghai 200092, China; 2.
Shanghai Minhang Wastewater Treatment & Operation Limited Company, Shanghai 201100, China)

Abstract: One-stage vertical subsurface flow constructed wetlands (CWs) were used to treat effluent from grit chamber in municipal
wastewater treatment plant. The CW was divided into aerobic zone and anoxic zone by means of raising the effluent level and installing
a perforated pipe. Two parameters ( the ratio of aeration time and nonaeration time, aeration cycle) were optimized in the experiment to
enhance nitrogen removal efficiency. The results suggested that the removal rates of COD and NH, -N increased while TN showed a
trend of first increasing and then decreasing with the increasing ratio. When the ratio was 3: 1, the C/N value in the anoxic zone was
4.8. And the TN effluent concentration was 15. 8 mg-L ™" with the highest removal rate (62. 1% ), which was increased by 12.7%
compared with continuous aeration. As the extension of the aeration cycle, the DO effluent concentration as well as the removal rates of
COD and NH," -N declined gradually. The TN removal rate reached the maximum (65.5% ) when the aeration cycle was 6h. However,
the TN removal rate dropped rapidly when the cycle exceeded the hydraulic retention time in the anoxic zone.

Key words: constructed wetland; intermittent aeration;carbon source; nitrogen removal ; hydraulic retention time
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Fig. 1 Experimental site and configuration of the constructed wetland
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Table 1  Detection methods and instruments used in the experiment
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Table 2 Water quality of the influent during the experiment period
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Table 3  Experiment conditions
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B 6 h 4.5h1.5h (3:1) 3:1 3h (2.25h/0.75 h)
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D 6 h 5h/1h (5:1) 3:1 6h (4.5h/1.5h)
E Xf R ZH LR 3:1 8h (6 h/2h)
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Fig. 2 Effluent pollutant concentrations of different reaction columns
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Fig. 3 Effluent pollutant concentrations of different reaction columns
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Fig. 4 Change of oxygen content in the substrate of different reaction columns during the cycle
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Fig. 5 Concentrations of SCOD, nitrate and C/N in the anoxic zone
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Table 4  One-way AVONA of intermittent aeration ratio
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