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P, Hetrtie i Lo g oA D (RS S AS =y, B ELARE S, O T AR RAR, H
S RGOS AERRR LA, SRIETTIE , B SR, HATZE Tz, A
IEAE IR A SR R A, AR AT, S TR AR 7o f U A [ Bs) m sl e 32 40
WERTG T . VP LABHANT . it PSRRI B TR R G, KBS C/N K 6.
HRT 24 3 d. WA 25~30 C B, RGX TN I EBRFER 64.1%~75.5%, 5T 75 L 24.5%~37.0%;
FERLNAECO B GY 25 BRI, DABRARAL B () P SE AR SR AN AR YR, AN TR R G TN () B R T ik
75.67% . FRIBETFEE LIRS 25 AAEIRIR, R BLAIN T HIIRIE A T R 5 N,O PRl i
ETXTHEL (P<0.05), TN EFRIETIRAR 15% 124

it ARG IR T N TIRHK Brd b A g, ASBFFER FHRR R INE ) FROEFIREE F KO A
WR, XFECAMT T 2 FREIRIR L S AEAN R RIS e % A T2tk g fb s AV AR 2= S A
HCREEE, LIS N TIR e e TR 5%
1 MRS5S EE
1.1 SEIEMRENRE

TEH PRALES P B A B IR = A N AR T 50, R @ R R R R . AT
TEHIRE B M 60 cm, PNAR 30 cm [ PVC APRHBIHEIE R4S . B IRE S S om BBRARITZ, KITZ L
HETE 50 em FEAYASFEIEHLIECR, ARSHEMIERH R RS E T 9 M TR (5 1~9), 1~3 Nk A
N T8 (TF, 40% #RB5+60% ihdr, DMARUT, TR, 4~6 FEkBR-ika A TIEH (TL, 40% 2Rik+60% ik
1), 7~9 HiEA N TIRHL (LS, 100% i:47), Hr 3. 6. 9 AR, M2 EhEEHIFA 3HERN
4em, KN 55 cm WYZFL PVC A, Hirb 1 R2SA A TIE M R G oA R A m k), T REEREFRIR
B, HA 2 RTINS HEK KRR RS, BRRETE LA 1, 28R ARG KR T
A, kit 1~3 em, fLBRAZE 53.00%; WA WRIABERMA, Kifd 4~8 mm, LB 47.0%; SR okt
FEWI MRS AR TANE S, Rife 1~3 em, FLERZR 56.8%, HERMH 165.6 m>g ', &bk 65%.
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Fig. 1 Schematic diagram of equipment for constructed wetlands treatment system

SEG AT AR AN KI5 KRS, SRR E R AR, 1~2 em®, FHZRIB/KIEVETES, T 50 C 4t
TR ASEMEE T TR & H . BUET)E 0 TSI TR i P iAb B, 85 T KA 2.0%
NaOH A% IR L (LA 1:30 IRA AR, FFE T 90 C MfEE/KBSRTIRZE 1 h, REZE
SEUEHCE FROE, FEHAK MR 3 IRAZLBRZ AR, Sats EAOLT 50 C MU hptT 248 i 5
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7 2021-08-18—2021-10-01; 45 2 WrBOsfTHHE H 2021-10-15—2021-11-04, 43 SERFEALYI GG AL FRFIA



557 RIAKES . AEPIBIIR IR I Xe A T b 7K v A SRR & A 3 1915

[FR IR %k A TR AR S AR R AR 2 S ARHE R A5 o 45 B B 2 i R S i 5 i DL 1,
C/N EeHilZH SR BitE . BHAEYI R S B (Acorus calamus L), A 1 DAUET X F 70T
., ZYULIELL 40 ¥k-m? AUEERB AN TR E T

F1 ALEMEEEKER

Table 1 Basic information of constructed wetland equipment

B Bt IR AN I &
e e HURH AR
SBIRTEL SE2RT B
1 40%H+60% 41 FKIE(F)(C/N=6) FKIEN(FNC/N=6
2 4095 T+60% W A TKA(C/N=6) FORIBN(H)C/N=5
3 40%H+60% A1 — P K (FH)C/N=4
4 409K BR+60% B AT K (C/N=6) FKEFH)C/N=6
5 A0% KR +60% kA1 T KIS(C/N=6) FRK(FH)C/N=5
6 A0%HKA+60% kA1 — FKE(FH)C/N=4
7 ¥ FKE(IH)(C/N=6) FKEF)C/N=6
8 A KR (C/N=6) A FDHC/N=5
9 A — KT FH)C/N=4
T AR TIRIYIBE
1.2 AT EhEEMNITIT
N T b 2 B 7K SR TN TG B A AL TS =2 ADEHEOKSEASRERE
K, AT ECRRRIEGIEK, R E L5 K e Table 2 Mass concentration of each component in influent of
BIREAEIA, BB K s ata] A 48 h, HEK constructed wetlands
COD/TN #EilTE 2.5 77 o Blin/Khas41o) Bkt ‘ B A(mg L) ke
WL 2, COD. NH,-N fI NO,-NAMH#E " e woma B el

*% N NH4C1 *ﬂ KNO3 :‘E—‘%ﬁ%; ﬂiﬁﬂ(qjﬁ@‘j% COD 149.4342.98 149.85+3.81 KH,PO, 22.45
0.1 mL TR IEW, BARMEITRBER S
3.50 g EDTA-Na,, 1.70 g H,BO,. 1.08 g MnCl,-
4H,0. 1.30 g ZnSO,-7H,0. 0.30 g CuSO,-5H,0
#10.049 g H,M00,-4H,0. RHIHHIRS =iz TN  5881£1.63  58.79+2.65 AW 10.00
17, BRI ER A ZHOU 4% (5 gn st
FRIES 2 h, HAKRER 11:00—12:00 FI 22:00—23:00, #F/K DO JFEE#EE (7.00+0.18) mg-L™'. pH N
7.09+0.01, BBt DO fesid=hilfE 4 mg L' 2247,
1.3 HEREFMSEE

TERAE R 9:00~10:00 HEAT /KRR AL, i UL WO RAE KA, 1D SE 2 & HORAE 1 4 KHE
300 mL, AFAKHEEE 3 AFAT. K. DO Fil pH i ] SG98 T2 S50 7 X (JIfﬁ+) HEFT A
7, COD. NH,-N. NO;-N. NO, -N FlI TN [l 4 FACR K B B s ik b A 7%, CH, #1 N,O 1Y
KA IERASIEAE, RSN 18 1k, BRI B4 8:30—10:30, mﬁimé%éeﬁﬁ CH, 1 N,O 11y
HEGE SR AmE A BTk

A Origin 2021 HEATEIFERZ], {6 Microsoft Excel 2016 #E1TLI08 s ORI AL AL R], i R
SPSS 26.0 A TS EAR AT E AT RN B B PRGS04

2 GREDH

2.1 PERRFEAIEST A TEHK BRAEL IR
1) COD LR, ARILEFA TR H 7K COD ZRALIENANE 2((a)~(c)) v, fE TF, TL A LS A

NH,-N  30.76+1.54  33.05+1.93 || MgSO,-7H,0 97.50

NO;-N  30.43+0.58  29.73+1.46 CaCl, 58.30
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Fig. 2 Changes of COD in effluent from constructed wetlands with different treatments and removal rate

TigHbr, XFHEZH A TIBMA) 7K COD {E43 514 (8.80+2.80). (7.88+3.56) il (8.82+3.52) mg-L ™!, ¥ H &
T EAKE (F) ARG T (P<0.01), TF. TL A1 LS Hifs 7 B K (1) 897K COD {H4351 4
(25.97£10.65). (24.39+15.58) 11 (19.25+10.67) mg-L ™", T KNAY55 R (23.56+12.63). (22.55+18.10) Al
(22.22416.84) mg-L™!, “HZEIMNZEFARE (P>0.05), 255217 6 d LU N TiEHLE /K COD {EAET

(HbFOKIREE T EFRIE ) (GB 3838—2002) H V25K COD FRIE (40 mg- L"), 34 A TR, Tk
(i) () COD V¥ LFRHBIE 82.61%~87.12%, FKIEITE 84.22%~85.13%, XTHALITE 94.10%~94.73%

2) NH,"-N BYERRER . AFLEFEA T K NH, N Bk 2B s 3e) i, 3 HATIR
7K NH,'-N B st T 15 d JE A FAD R e REs, H TF A1 TL 7K NH,-N Brs vk L LS
Faag . BA BTN, TF F K (), B RERIE BEZL K NH, N SF- 359 5 i vk B e fik, 4090k
(2.35+2.47), (2.25+2.88) 1 (0.29+0.67) mg-L™", HE K () FEAKLHIHIK NH, N FEikE & T
XFRZL (P<0.01), f£ LS FP S PUAHNE R B, TL dh kot (3) A1kt gl K NH, N SF-2) i e
WE TR, (2R ARE . EAFRRIFAEAA T, BN (350) A TR A, TF. TL F1 LS ik
NH, "N PRI NEZR N TR((2.35+2.47) mg- L )<TL((4.42+4.46) mg-L™")<LS((5.49+4.33) mg-L ™).
Hoh TF 7k NH,-N 2 & v B 5 3K T LS(P<0.05), TF Ml TL, TL Al LS 2 8] iy 25 5 A i 2
(P>0.05), TEBINFAE 3 AN THRH P 2 IR 5 ZARFR . TF Fokots (30) . FRHIG HEZH
9 NH, N PR320 518 92.53% . 92.86% F1 99.04%, £ TL 4351k 85.92% . 86.82% F1 92.48%,
LS H535I8 82.44% . 78.27% F1 96.55%. RIUL, EILTUSIMEYIRIESFERR G NH, -N 192BR.

3) NO, -N HYEBRCR. A TIRHusF T 7k NO, -N Bk s (gl ik 3(b) Fin. 1EiiHbiiz
AT, 3 40 N TR Hb 9 7K NO;™-N o7 ik B 2R DL W A9 I 3h 28 fk o 76 TF i, W T £ K0
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Fig. 3 Changes in mass concentrations of NH,"-N, NO,-N, NO, -N and TN in effluent from constructed
wetlands with different treatments

(F1)((0.142£0.05) mg-L™") F1E K5 ((0.47+0.94) mg-L™) 1 H 7K NO,-N - 1 i 1 ok J&F I 541 T~ X B 4
((10.08+1.54) mg L ")(P<0.01), X -4 BR 3535108 99.55% . 98.45% F1 66.86%. TE TL H1, R4t
X NO;-N IUZBREESAE TF FP AR —3 B (T7)(99.44%)> T K (99.30%)>XFHRZ (61.11%), H
HXHIEZHAY NO, -N SE4 LR BT 540 2 4 (P<0.01). [FkE, LS Hxtiaz 55 4Nk NO, -N -
PR 22 K (P<0.01), 5 E KB (F1)((0.14+0.08) mg-L™") FIE K ((0.20£0.28) mg-L ™) L,
XTHEZH ((6.09+1.21) mg-L™") Hi7K NO,-N BTk R . MAREAKE (1) AYHIZK NO,-N Pk i
PR T KA, (HEERARE,

4) NO, -N B K BRZCHR . ASTRIAL P T8 H H 7K NO, -N i i vk B A8 fb 4[] 3(c) firm . 7E TF Al
TL o, XFHRZH TR H K NO, -N ¥ Brit ik 2435120 (0.218+0.218) mg-L ™' I (0.099+0.046) mg-L ™,
BEE T EA (F)(TE H (0.045+0.047) mg-L™'. TL H (0.043+0.042) mg-L ") FIE K42 (TF H (0.063+
0.116) mg-L™", TL 24 (0.041+0.064) mg-L™")(P<0.01). #F LS ", @SN T AR IE AN T IR R HRZH 2 8]
FHI7K NO, -N FE IR AR 2R (P>0.05), & ZIAIR/INER AN IEZ ((0.088+0.077) mg-L™")>
TR (F0)((0.046+0.076) mg-L")>TF Kbk ((0.039+£0.069) mg-L ™), TKith (F) AT AR b %) BEZH )
NO, -N JF i Bl TR T 47.73% F1 55.68% . P W., @IS IAEYIBR IR K eiss: TN T NO, -N i1
FRURAL

5) TN BIEBECE . | 3(d) Mz 3 4L TR K TN AR AL L. AR af T
TF A1 TL Fgsin 7 K0 (F0) F1EKGES AN TR 7K TN F v B — EERMIR T 45 H IR, TF ixf
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TN F 324 2 B R0 1R E oK (F9)95.86% . Kt 95.54% Fixt HRZH 81.48%, TL W35k 92.49% .
92.95% F1 76.00%, FEPIBRIE G IMPAT T REFASRAOR . AE LS H, 2~30 d WisfriE, FoK8
(T0) . TR RN RRZE N TIR B 7K TN PR TG 25 57 (P>0.05), {HTESS 30~44 K, £K
A (Fi)((1.74+0.76) mg-L ™) FIE KL ((2.76£1.31) mg- L) AT IR0 /K TN 45 i Ji i A 150 i
2H ((6.30+0.53) mg-L")(P<0.01). FTLAFE LS 1, UShHED R Al s Ib RGN TN A LBRRCE
2.2 HRETAERERESIHIHIE

ANFEAEFEN AN TR CH, A1 N,O HERGE AN 4 . FR0 (), FRGHT AL TIR
CH, P HEGE 500 038, 0.23 F110.01 mg-(m>-h) ' WEFETLIE N, A TigHbafrmE, 3 4T
1 CH, WP HERGE BB T, EITI05E 11 RIBELT CH, PIHERGHE S0 R, BIVEA HEk
Y CH,. 1655 42 FkB| THeRM, 43910 0.67 mg-(m>-h) ™" (FKE (). 0.43 mg-(m>h) " (EKE4) F
0.18 mg-(m*-h) " (XJHAZH),

0.8 3000 -
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Fig.4 Average greenhouse gas flux of constructed wetlands with different treatments

NIRRT TN, ARFELEEET N,O M HEGE A TR R — N FREREE, FKE (7).
T AGOAIXT BRZH N T IBHBAY N,O S HERGE & 4370 1 176.72, 382.52 Fi1 99.35 pg-(m*-h)'. 1EBFTHIES
11K, 3 ARIFEA TR N,O WFEHERGE &A% T 2 891.94, 980.24 Fi1 194.36 pug-(m*-h)™'; 1fifE
N TIBHEFTRES 25 K, HEBGERS TS T 89.62% . 91.04% F175.10%; fJaiks| T —MadRA,
2.3 BRRERMMEN A LSk B AR

PLTKES (F50) VR AMIIFEIRRIER, $208 C/N N 6. 5. 4 (UBRIEFIE B A Tig, £ A TiRb
7K COD 284k 15 L i & 5((a)y~(c)) Fron. 76 TE 1 C/N Ky 6 BTEAL T, B TAERTIA 2 d AU 7P ok
COD fHATF 40 mg- L' #b, #EHIGHBITHIN, HK COD AR 2 ( HiF /KB bR ) (GB 3838—
2002) H1i V 287K COD FRME (40 mg-L™"), HAESE 8 KJm, 9 MATIEHLH /K COD {EAR 2 (HFR/KIRES
FriEbriE ) (GB 3838—2002) H#% 11T 257K COD FR{H (20 mg-L ™). AA C/N AT COD -3 L Fr4n
 5(d) Fizs, 7E C/N=6. C/N=5 fil C/N=4 I}, COD FHJEpRF55] 4 86.38% . 88.76% H1 92.38%, Hrf
C/N=4 ) COD X ERFRE R Em T4 2 44 (P<0.01), A[F C/NFhF 7k COD {HunZ 3 s, B
# C/N HeR93n, Hi7k COD {HHZEHHEN, AR COD BYEBRFRMIZHRFE. 2K COD {HEEN L
FEIZ N, AN ) 2K T

AJE C/N B F 44 A T8 1 K NH,'“N. NO, -N F1 NO, -N ¥ il 4 3 froc. 78
C/N=6. 5. 4 BBRIREINE T, /K NH,-N PE Bl B AL, ZEeRiiis] 99% Ll L. fEAHBerb i
7K NO;™-N BTV BEAH LSS — B Befr KIER$EFt, RBRFWART T, W3 3 sLIE T, RiE C/N R,
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7K NO, =N B i FEERA FTREAR, 9 S A TR b 7K NO,™-N i ik BE S /IR A TF H C/N=6((8.74+
3.92) mg-L™"). EEABITN, 3 HATIRHF C/N=6 ] NO,-N EFRFLE 55.62%~70.95%, C/N=5 f{]
NO, -N EBR#AE 50.13%~65.83%, BE T C/N=4 [ AN T (39.88%~52.22%)(P<0.01), Hi7K TN FZ
LI NO,-N K3, C/N=6. 5. 4% TN -1 EBRE55HK 80.97% . 80.30% Fl 73.33%, Hh C/N=4 1

TN LR BELT 54N (P<0.01).
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Fig. 5 Variations of COD in effluent from constructed wetlands with different carbon source dosages and COD removal rate

& 3 TREFRME AN DR & HKiEfr A RERE

Table 3 Average mass concentrations of various effluent indicators in constructed wetlands with

1

different carbon source dosages mg-L~
T ﬁmﬁ; CoD NH,"-N NO, -N NO, N ™ DO
Bl
C/N=6 24.17+£10.47 0.013+0.009 8.74+3.92 0.31+0.07 8.56+3.70 0.24+0.13
TF C/N=5 19.93+6.74 0.018+0.011 10.28+4.07 0.22+0.08 10.07+£3.92 0.28+0.19
C/N=4 11.21+£3.79 0.011+0.007 14.24+2.73 0.21+0.07 14.314+2.59 0.47+0.38
C/N=6 19.51+3.61 0.024+0.016 11.50+3.67 0.14+0.04 11.264+3.73 0.39+0.12
TL C/N=5 16.12+8.54 0.023+0.021 12.23+4.59 0.20+0.03 10.14+4.82 0.41+0.19
C/N=4 12.15+4.00 0.058+0.030 17.88+2.94 0.08+0.02 17.69+£2.71 0.52+0.29
C/N=6 17.17+7.68 0.029+0.016 13.30+4.18 0.13+0.07 13.45+4.21 0.43+0.17
LS C/N=5 14.16+6.98 0.021+0.016 14.95+£5.25 0.15+0.07 14.26+4.02 0.45+0.21
C/N=4 10.58+5.06 0.027+0.032 14.61+3.38 0.26+0.14 14.81+3.61 0.69+0.42
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24 WRERMEEESMHRUSE

ANFE CN B AN TR = SR HEBGE R R 6 fim . AN TIRMisfTiss 1 K, C/N=6, 5.
4 () CH, il R AL, ERGIBITIVE 10 K, C/N=6 FIl 5 (Y N\ T IR ZHHER . CH,, 1T
C/N=4 ) N TIRHLIE R G217 H05E 19 RIFWHERCH CH,. ZEANTIRMAE TN, & C/N IR,
CH, f-F- 34 HE il et ZEREAR, C/N=6. 5. 4 (A T iR CH, F¥HEHGE 7243 %18 0.070., 0.056 Al
0.008 mg-(m*-h)™", FI K CH, HIF5H.
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Fig. 6 Average greenhouse gas flux of constructed wetlands with different carbon source dosages

LEBYBE N,O [ F- X HEGE &5 58— BoA E AL HECRIE . A BTN, C/N=6, C/N=5 fll
C/N=4 FJ N TIRHH N,O A HEGHE > 5914 1 449.81, 436.50 F1 123.26 pg-(m>h)'. AJE C/N £
T N,O PP HEGHE St 2 B FREAEEY, 7855 10 X, 3 O/N A TIRHA N,O “F-¥HEHGE 535
T 94.37% . 86.29% H1 52.40%, HJGWikBkaERPIRES.

25 & GWP

TERGIEATIIN, AN T CH, #1 N,O f4BREE R (global warming potential, GWP) {15 4
F7Re N,O L7 GWP I EZ DT, HeskEmagsing 90% LI L. 7655 1 hBesiset, 3 i A\ T
HIZEA GWP RN 4331 FKGES (F)> F K> X IR, ] DL3E s s s I3 i 7 A TR 2
GWP, 1E%5 2 BrBEszge s, C/N=6. 5. 4 M N TR HIZES GWP 4358 (397.69+193.34) . (120.68+
46.70) F1 (33.86+5.19) mg-(m*-h) '(Lk CO,.,, 1), K& C/N psghn, NTiRHZEE GWP WAEsgh.

#*4 ATEH# CH, & N,0 HiBEREZE GWP
Table 4 CH, and N,O fluxes and comprehensive GWP of constructed wetlands

g CH, HEjilc £/ GWP-CH, N,OHEJHGH H/ GWP-N,O GWP(CH,+N,0)/
(mg-(m*h)™")  (BLCO,71)/(mg-(m*h)™) (ug:(m*h)™) (PACO, 7 1)/(mg:(m*-h)™) (mg-(m*-h)™")
TR ) 0.38+0.14 10.31+3.80 1 176.72+495.18 321.25+135.18 331.56+131.41
EAE 0.23+0.10 6.30+2.58 382.52+172.55 104.43+47.11 110.73+44.54
PORi 0.01+0.06 0.23+1.51 99.35+27.45 27.1247.49 27.35+6.31
C/N=6 0.070+0.041 1.89+1.09 1449.81+711.31 395.80+194.19 397.69+193.34
C/N=5 0.056+0.032 1.52+0.86 436.50+173.27 119.17+47.30 120.68+46.70

C/N=4 0.008+0.016 0.20+0.44 123.26+20.16 33.65+5.50 33.86+5.19




557 RIAKES . AEPIBIIR IR I Xe A T b 7K v A SRR & A 3 1921

3 g
3.1 1EYRRETRAIERT K COD HIEN
BT 2 FEYERIER) TF, TL A1 LS A T2 7K COD B & m TR, X SRR A&

AT NV AR, BB Emb i mokis ik, T A PSR, (R
VIR T LT AR AL 4E R Y Bl R A KR, TS AR IRZH N TR /K h COD 2535 7% iR
Ho HTRGENEBTTEKE COD Ml DO Bt G, NRUEYHRL T RIFRO- &, e
WRES T MK PP, 1% COD TR, BRILEISL, YRR YIR R AR SRR IR AR 5t
tH7k COD™, FERGEMREA BTN, BRI T K0S (F) MK A TR COD KERFE KT
X HEEE N T, AR PR TR R AT I T IR E D R, (B AA AR NI, B AR
JREERSY, Hitt, F4iH7K COD i, COD M EBRFRMAL.
3.2 EMRRETRAIER R AR

[ 1 HEL ) %) WA AT B AR W BT LA A, B DA A VR T2 L TR NH,'-N By 24t
TF F1 TL Hisin 7AYo a9 TR e S 7K NH,-N BTk EE AR Ak bt LS SRR e, & kb iy
Fe' RESVE N 132K, $52 NH,-N BRI HFAL ) NO, -N gEMfe st Re . W —F DR
FERRERE ), HAMURRAY SRS A BEASIE LT B S E IO A % NH,-NCY L R iiset e ki, i
XFE7KH NH, =N B EBRFEATIA 70% LA L, BRLAA AAEE— 2D BRAR T TF Ky NH,-N BTk,
AN TR N TR NH, N EBRFE BT IR, 245215 ZHOU 2507 ifFFEai R —2.
KA NH, -N fEBR F 2Rl e e NH, =N #4620 NO, -N, sk FHdE #7Es DO 1Y
B2 22 U N 1 2/ 3 ) NS N RT3 13 R
DO FHF I NI 5 HiR, VR T R %S FRIIEATRMAIK DO PHRRRE
DT IR HH 7K DO B ik B Txf IR 2E , X Table 5 Average mass concen‘.[rati(?n of DO in effluent from
ST T T b A AR 2 e T constructed wetlands with different treatments

WHEE 20 DO, /e A M a2, s DO/(mg L™
AT NH,'-N F205 5 e T B a4t TF TL LS

FEE AR, BRIFASING ARG E It A5 TR 0.17£0.15 0.23£021 0.11£0.12
M AP NH, N ST e S in 145 Ehls 0.11£0.15 0.230.24 0.0620.10
IR EI N TRRH /K NH,-N s Thm, A PR 0.25+0.18 0.25£0.24 0.20+0.19
TMREAR T4 NH, N f2:BR% .

B AR 2R NO, -N #46h NLO FI N, Y2, 7Emiii st /el DO Bk B IRl T %S
KA SRR R R E LT 4 M2 NO, -N—NO, -N, NO, -N—NO, NO—N,O f
NLO-N,“ IRANFKES () A T8 K NO,-N Bk BRI K A T18 M. AR5 R L,
WERE . POUKIEL .y BF2R . BRAbBRANGR AL BEAE T H 7 ik n] DU R s A IR () B P R RE T AV 4
IR FEARBE R, XAEIRIRERIES T T e ab B, (H K (3 dE— AT Tt B, H2F
RS TESIEC, Ir Rl (10) BIBRFEERERE &0 TR, SOl (1) B9 T
FHALRE L, 7K NO, -N Bk AL T AN T, Rk, FoK0 (7)) B0@EA H T A TR
AR . 7ERGEHEABA TN, I TR E T K NO, N B iR B i LT IR, X
5 XU 9 R AR 3 WeEY R R S S BRSNS RR S, ISR T LA S LA B
PR THLACT ) fEHE NO,-N iR

NO, -N J& AL R ] =4, NO, -N W Bbr b RAE b FE A 2 it A7 AR,
pHY | R | DO RARBRIENS ZE R R3] NO, -N (IR EHE N . XHIRZH A TigHb /K NO, -N B i
ST RS (B AERSA, FEBHLE TSI T NO, -N BRI, 56 % N TIR
7K COD (HRYAEAENL, 43 Hr b R AR A 7 b 5 AR AN AL T NO, -N TR R, e bt i,
THIRER AR (Nar) FINEASRRER AR (Nir) XTHFRITESRE IR, A e fae i T &0 24 Bk
TEASEIIEDL, SR5EHET NO, -N i85 NO, =N, 1fif NO, -N HRFEZ8 I, Mg NO, -N iR,
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S En IR, FERRN . SR A SO T I B R AR N TTA 250 5
K, AP TN LBRIY 4.34%, FERUWRMHL AT TN L5R19 2.97%. fENTIRHAEEA ST TN, £
Kots (F0) A A TR 7K TN H NH,-N (5 535110k 93.86% #11 85.75%, 5] TN F2LL NH,'-N fy
WA a4 F, HKk TN NO,-N diHeh 88.91%, Uil TN FZ LA NO, -N HFE A7 .
TN =R A AL s e R RS LA A AL T AN SE BRI, g TR B i oK
() AAKts s, ek TRAEIR SR ER, $Rm TXT R RBRECR, EXT IR TR, i TR
Bz, SEUHTREZEIRG, T NO, N MEbR. UM R R R E RIS RIRRIE A BERS KL
NO, -N #4b N N, ZRiESZ, AL AN A AR, SSE TR K TN %R
RAEAIRET,

3.3 EYERETAIEXT CH, 1 N,O HERHIEm

EANTIBHEET TR, TR0 () . TR AR TIR A CH, i@ SR B ATR(E, 251
FHAHERC CH,, FEYIRRERASIAA B0 CH, (R, 7Eiaf7Ri, CH, MfdiGEE e N
HBEE AL RAENE B T NS CH,, 280 CH, Bt B RGENHETT, RGNV REREE S
%, MBI T IR AR, B CH, MHEGE E Wi T m . R, KA IR IR AR R I RERS
b CH, W= -FIERRY), $28 CH, =R, dhmitaS3 CH, HERcH st T+t

N,O SRR AR SRS AL SN g R B =30 FEARRIZE Y, A8 TR AN TREH N,O HERGE
IR TR, XSRS (A R —E . — T, RIS R B AR S S TAT
TR EERR, & T N,O HERGHE R FH R, I FECE KN (F) IS T N,O HEGE =
ETATRRAL; S —Oh T, FER ki AR UK DO B s E A A S AR T B DO AYTEL, N,O Ht
Gy P ARG, TN T AR N TR A ML & e, e E i THFE R = DO,
DO Ft i BT R TR, SR S B RE T N,O MHRiE L . e TR () AFkidi A
TR, BiE DO FUEWE (0.17 mg L") & FJE& (0.13 mg- L), FrAWAEESE L R h oK
B (1) A TR NLO B T E KA T IR .

34  ERFERIMERT KK R

IRUESERR I TR 5 KA BRI LN R, aiERonEd &, S580HK COD H K, sZmExf
COD [ EBRFCE ; SO AL, MeEw bt Bz 200, 1B R AERE FRECS, AR
W, BEE C/N RGN, A TR K COD (EAAERE N, AT A YRR A it K 8ot Tk
YIRS, S AR A IIREE BRI, T SEER S /K COD TSR, R AT
{EHh 7K COD AR AR (1Y)  HEFRAKIABE AR e ) |, [RIFHEAFGY & Bl COD 2 BR% M C/N
H 4.

FHECEE 1 BB, 56 2 BB AT /K TN EZLL NO, -N A E, NH, N Ffff. 7655 1 BBt
RGst N BRI N 27.43 C, RN BRGLE TIINAPEIRE N 18.04 C, MHILKRATHEET 9 C.
ARSI A K IR R 5~40 °C, I BRI AL RERS = A B PECY O P o i
930 CPL, MTEARBE T, RAHAE YT S Z EHM S, SAE GRS PR, MM S3 NO, -N 1Y
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BN TR ERCR A A TARIIRS, IREEARERT NOy -N By EBRRA EnEm, S5E75
HHEL, A28 NO, -N EBRF TR T 29.7%~45.7%.

3.5 BOEIRMEXT CH, 1 N,0 BEMEISIN

FHECES 1 BB, 58 2 BB CH, HEBGEE AL, EEfTiE 1K, 3 4UR[H O/N A TR A HET
CH,, 4#rrl e T4 2 M Brh SRR 8] T R AR YE, S 80™ CH, B3R
C/N=4 N TIBHAEZ TR 19 RIFUHERCH CH,, VISHEHGE AR, XREZ2RER s, Wzs]T
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GERAFAEBRRR IR, BURPR Y BE I B 22 5 B e A A DRSS, E—4mii 1 CH, A9AEReY.
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4 i
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BRI
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Impact of plant carbon addition on water quality purification and greenhouse
gas emissions in constructed wetlands

GOU Yongxiang', HAO Qingju', LIU Kangle'?, CHEN Fanghui', WANG Xunli', JIANG Changsheng"”

1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Institute of Innovation and
Entrepreneurship, Southwest University, Chongqing 400715, China
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Abstract Constructed wetlands have the problem of severely limiting denitrification by the lack of carbon
sources when treating low C/N wastewater. To supplement the carbon source for denitrification, dilute alkaline-
heated corncobs (hereinafter referred to as precorn) and common corncobs were selected as the additional
carbon sources of the constructed wetlands. Two stages of experiments such as plant carbon sources
pretreatment and the different amounts of carbon sources added (C/N=6, 5, and 4) were conducted to study their
effect of water purification and greenhouse gas emissions from constructed wetlands. The results of the first
stage experiments showed that the constructed wetlands with plant carbon sources dosing decreased the removal
rates of COD and NH,'-N. The COD of the effluent from the constructed wetlands with precorn and corncobs
dosing were 19.25~25.97 mg-L™" and 22.22~23.56 mg-L™", and the average COD removal rates were in the
range of 82.61%~87.12% and 84.22%~85.13%, respectively. The average removal rates of NH,-N were
82.449%~92.53% and 78.27%~92.86%, respectively, while those of the control groups were above 90%. After
adding carbon sources, the average removal rates of NO; -N in the system were all above 99%. The addition of
plant carbon sources did not significantly increase the emission flux of CH, flux, but it significantly increased
the N,O flux (P<0.05). The results of the second stage of the experiment showed that the effluent COD
increased gradually with the increase of C/N. The average COD removal rates were 86.38%, 88.76%, and
92.38% when C/N ratios were 6, 5, and 4, respectively. The effluent NH,"-N concentrations at C/N ratio of 6, 5,
and 4 were all extremely low, and their removal rates were higher than 99%, the effluent TN was mainly
dominated by NO; -N. The average removal rates of NO, -N were 62.75%, 58.41%, and 47.70% at C/N ratio of
6, 5, and 4, respectively. The N,O flux from the constructed wetlands increased with increasing C/N. The CH,
flux was lower compared to that at the first stage, and constructed wetlands was weak sources of CH, at C/N
ratios of 6, 5, and 4. In summary, the addition of plant carbon sources improved N removal by constructed
wetlands, and the increase of C/N enhanced N removal rate. However, the addition of plant carbon sources
increased the N,O emission, which was the main contributor to the integrated GWP, accounting for more than
90%.

Keywords constructed wetland; plant carbon sources; corncobs; C/N; greenhouse gases
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