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W OE NBES LAY MR FETG KO, IR S TARY RS R SRR Y A T K AR B B RT R
P, BEHURAEE (Floscopa scandens). i V55 (Cyperus distans). 28 WK J& (Oenanthe linearis). 1 & (Ranunculus
sceleratus) F 4. & 5. (Houttuynia cordata)5 M 748 & AW, VIARTRMRERSE M B FOE BB EIA TR K, 287 )L
FhAE W) 6 A 25 T5 i (COD). A (TN). & & (NH,-N) F1 88k (TP) iy L bR . SRR, sF S Y4
V5K B BAT I WA R, AP Z Mg R 25 W2 . B A A E VS K M BUR R AT, R
15K, X COD. TN, NH;-NAI TP 1 2% B& R 5 5l b 89.56% . 82.66%. 88.89% Fll 83.32%(20 d); ff1 JEE & X
TN FINH; -N (4 PR T, AT KB, X TN 9 L BRR N 83.529%~85.50%, NH;-NALBRFRN 77.40%~
89.33%, {HXTBETT R ML E 2, EARHS AT 2, RIEEX TP KRB H B, AFRWKE
FREEVS KA FE T, H B R i T A 91.43%, #uUn FH T & B 19 AR 35 V5 7K I6 FE

KR HmWBEHAR; AEEKEL; KIkEE

NEAWE LB G K, BARENFEGREZ —, HRRAESTARENEA . #%T
R, Sy L EE R . AR | IR SRR TS Y g FE U, A TR KR AR T S
KB iR DR RN B ET, A AP B Y B S EOARG BA S 5K, RIS () ok
¥ . BONSHALTI QW BRI TEE A, IR TR ORI T RLE A RER S K A
T 5 HE K] P (Eichhornia crassipes) . ¥y 4R IKNE B (Myriophyllum aquaticum) . K (Pistia stratiotes)
SR WL, ABATEE ORI, ARSI R I Y, WA R BB Z B, 7R R E IR
IR T GRS F R R A, B o YA A AL, WK B R e . i, Ok A
Sk At £ A Iy 1 R SE . SR UL S A el s A R B 25 K IR A Z 3T
¥ 51 4125 2 X 42 2 (Hosta ventricosa) . 1975 ¥ (Monochoria vaginalis). 15 (Alisma orientale)%s 5 Fh £
TV IAT W T, KI5 RN BB SR KRR BB R R T, TR AR IR AR K
Wi EHEA: 2018-11-12; RAHHA: 2019-03-20

EEWH: "AE BRB RS H (2015A030308015);  H1 E R 2% B K 2 A= G 2 BRI gt &) )™ R4 8 SRR 5 B
(2015A020220011); RFBE A 2 iR w&-PE e 2 B % I (XDA13020500)


mailto:xiedongsheng@scbg.ac.cn
mailto:xiedongsheng@scbg.ac.cn

1904 ok L B ¥ W H13 %

5 d iF SR S BRRITE 80% LA I, SBERBRAR (10 d) Wik 5] 70% DL b o B E S DUAT O 5 (Juncus
effusus). E i (Acorus calamus). 4%t 3¢ (Hemerocallis fulva). T 4<3% (Isodon inflexus)d Fl & +Hi ) H
SE R, BEE O KR R A SRR RCR R I 4 B W T KR RV R 2 R R TR
65% LA L, BBERER R 72.88%. i B EYHIITINE , Bl (Sagittaria sagittifolia), 35 H
(Zizania latifolia) . %5 (Potamogeton crispus). 7K A6/ (Alternanthera philoxeroides)X 1B jth 7K 1A & 14 5+
fLRE T B2, 2811 5 ILLL (Azolla imbricata) ¥ BA W R ¥k RE T . Mkl W, & HAEYTETS
K AL T T BA BRI R T .

EHERT RAE B RIET (Floscopa scandens). i #E 155 (Cyperus distans). 10 5 (Houttuynia
cordata) . AL G (Oenanthe linearis). 1 A (Ranunculus sceleratus)5 o MY, A
AT A 6 57K, I S B K AR b Ak 2 5 A& (COD). BVAL (TN). EVBE (TP) S 2 A& (NH,'-N) Jf- LA
W R K A= R S BE H BB HE A5, IR N AN ] B A 16 5 K AR 8R4 b XA )
e AN BELAE WG 5 KSR S HARIE AT A7 07 %

1 MRS T®
1.1 SKIRJREH

> —H e e % 1 \Ef_“;j"‘nxﬂz_i ;‘_ RN 32 £R
PR R BRIR R MK R 1 RESRIEEEEZ KN IER

Table 1 Evaluation indexes of domestic sewage with

EjE —ﬁ"jﬂsu @HEE% E J_L J‘H jji ﬂﬁl %ﬁﬁ N ﬂéﬁéﬂ‘ﬁ different pOlllltiOIl levels
Yy el L5 X8 PR b , EHCAE R EE . RN AR (mg L)
AR IREARSE S E B R K AR RO P38 TGRS
ij,:?% COD TN NHZ—N TP
(5] o
- T KI5 4L ) . .
Mtk 75 K DL A B (CH,00) . (NH,),SO, . TI ‘fjm L) 102 244 8.6 25
e " 5 JM . . .
TR FT . B A (KH,PO,) . BRI R
5L (H) 624 68.5 224 8.3

(Na,CO,)FIH% R E 4l (NaHCO,) % A [A] L 451 B i
(L& 1),
1.2 LW HE

SCR T 1A HXT R OR R ) 13 AR AR B . TG YA B (L); his P (M) =TS
Ye b P (H)o 5 ALY 43 045 DL b 3 A4SV BB 5 19 A 16 05 K 4 B b AT A B, AR A PRI R 3 AN
B A REE 2 L SRR R, BARIMA 1.4 L A RAKSAL A AETE IS K, JRAE 14 L
MO BRI AR ARIE o B b BRAL 23 SO A P i R 200 g HARAE 8 SR K B R Ak, SE e
J A 4d, B JEHWES 1 AWK FHFOK B4k . M E V5K ) COD. TN, NH;-N. TP 1§
B, IFARE FLZE K SO A TR LB K . SEBR AR T (] Ol 20 do S Hb R A AR R AR ) Bl UK AR AR
TR, LA EAE A RATR RT3
1.3 WA E

JKEER) COD % FH & i TR B0 5 (GB 11914-1989)FV 5 5 TN 38 3o B 1 4o A 8 4000 T i 45 40 43 6ot
FE%: (GB 11894-1989) il 2 ; NH,"-N R FH 44 [R50 D' B 12592 (GB 7479-1987)7 I 5 TP 3 3 % FH 4H
MR 44 73 66 FE 1 (GB 11893-1989)81 i 52 o A BHHf 5 /K A= AR 4 /K ST Ab RE O DL BOK A= AL . W
WCAE K BT At B T A VR, AR AE DN 2 /K it COD. TN, NHj-N. TP ¥ B (9 JEfili b kA7 7K 1A
COD. & . By LBRIFE, IHE LI (1),

n=(C,0,-C,0,)/C,Q, x100% (D

K. g MiERKMAE TR COD, A, B EBR; ¢ C, MKFIELE . ZIEWE, mgL'; 0,. 0,
FK R B ELS . KIkKEE, go SR FH SPSS $ i Ab B Z 45 Fl Excel FRAEN Xt 506 485 b AT T 22 5007
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2 #HR512
2.1 SHKEEMIT COD BHEBRHR

AN TR) e B Hofs B 1 A TS TS K AR R, S Fh & A% COD Wb SR (£ 2), SF S HHEY
X} COD F 25 (AR 1 26 310 S 56 1 175 /K A 59 COD HGEREMG ; 8d R, &AbH A COD F T
FasE o HHY) Z 81X COD Y 25 BRJUR 22 5 M 1B 3% (P<0.05), ¥ Ak &R 5 55 LY MK U Sy it B 90 o>
RACF S R FSL KT >A . Hr, BESEAM, b SR EE KL T, X CoD Mk
BRSO R IF, BRI 3k 58.59% . 84.05% . 89.56% (3% 2); A1 I 4 AL SR B AR T HA
JUROK A B AR BOR: . AR S, R AT COD 1Y 25 B 28 -5 AR 28 A W e LA K AR B i A= )
MIVE R B DI, BARY s MR IEROR A e ok, ST B E R =4 i A ) Tl MR ZE =
R E AR A B AR PR, KR R R N, AR XA W A0S sh s T A, ek
TAVI A S, A E = COD B0,

FR2 TEIRET S #HEYRT COD BIEBRE

Table 2 COD removal rate of five plants at different concentrations %
AR oyl BRAEYSRL RALKL AL KT YayAn)
(ISEEI)] 7.84+0.22 58.59+1.74 51.32+1.71 35.87+0.52 30.55+1.59 19.9+1.52
REE ) 8.28+0.12 84.05+0.50 81.46+0.47 68.07+0.56 64.02+0.14 31.7+0.18
mT5 Y4 (H) 7.37+0.03 89.56+0.26 84.04+0.15 69.21£0.19 67.64+0.09 52.49+0.14

22 STKEEYNTERENEBRER

SHHMEARNRBREFG T, M INBERICRWRBE 725 (€3 MK, mEbFEMa
I B XF TN A 4 Ak R SR B 8 2 T At 3 AP A (P<0.05), X TN A 2B R A fig 1k 2] 82.66%~91.75% Fil
83.52%~85.50%(20 d); HALF ALK AR IR Y s AN 2E . 5 FIAE Y XENH-N (19 25 BR AL
RILALE TN B ZLBRBOR AR — 5, LI B E A 3 Mk AR TS K T, (a4 & B
(IR, v A RS 5 55 I P AR UK A g Rl > IR B SR AAE RS K T > A e . 7R 12d A
fi, FAEPRIG K R NH-N B & B REARMRF A . LR, A6 TN FINH]-N A9 25 BRRCR 2 1E A
KXKR, XHHEBED LR —8, AFREINN, TN BRI E TRUE R L /e M. wifl
VR KDL AEHRE R B Y, MERANEET; Al s K EREARY, fEZENE1
W AR R IR R E M, R IA AR R A A B L R Ak R B A 4 T O 1 R AR A K
FEEREE, RE A K A P B NN, A R A X R

#z3 FREERET 5 #EIx TN HEBRE

Table3 TN removal rate of five plants at different concentrations %
TSP FRRE payiist B AT B RALHE I LK Yay A
(SEEL) 14.75+0.07 91.75+0.57 62.1620.19 85.5+1.04 57.59+0.86 38.52+0.46
5 %(M) 7.92+0.34 85.55+0.08 72.97+0.25 83.52+0.51 64.5+0.65 54.27+1.01
5 Y4(H) 4.67+0.40 82.66+0.37 60.76+0.86 85.08+0.32 48.1+0.70 37.26+0.65

23 SHKEEYIXT TP BEBRHR
SRR Y X TP By 2 BRACR BB (5% 5), HLZEARHE A8 75 7K Hh 22 bR R0 R B I 5 1 78 o 3 TS e e
BEVG e KR . BB TR E A AL RO s, R P FIETIREE R X TP AY L BR R 45 A 88.80% .
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F4 TEIRET S MEYIINE-N B EBRE

Table 4 NH;-N removal rate of five plants at different concentrations %
V5 YRR if B B SR R il JPE B KT Vap A
KI5 Y4(L) 10.39+0.21 77.17+0.09 68.84+0.30 77.4+0.24 68.72+0.08 44.06+0.04
H5 4 (M) 18.72+0.12 84.32+0.05 65.91+0.18 84.12+0.14 64.65+0.05 45.7+0.02
12575 44 (H) 11.2+0.04 88.89+1.38 63.96+0.03 89.33+0.05 62.49+0.11 45.6+0.11

x5 TREIRET 5 #HiEY TP AR E

Table 5 TP removal rate of five plants at different concentrations %
TS YRR it & BRAEYSRL RALTE iR LK YayAn)
fRI544(L) 23.6+0.36 88.8+0.07 80+0.28 66.4+0.85 70.8+0.4 54.62+0.44
EREE 1Y) 11.43+0.66 93.57+0.04 91.43+0.17 53.62+0.51 68.33+0.24 65+0.02
54 (H) 10.24+0.38 83.32+0.88 80.48+0.14 35.87+0.92 64.82+0.32 52.3+0.13

93.57% F1 83.32%(20 d); AL H I EAL R IR Z . ZBRFE 058 80.00% . 91.43% Fi1 80.84%. ik
Wi RBRACRA Y, HB SR F AL 3 Ry . A WFoR S REH, AR S0 2 bR AE ) RS
FSRDLTE . D B e FAE Y WS VE T, A RIE R ST 2 M 5Bk b, R AR/ — 38 431
MAM R AFAAERETT)ZE , B UVELBR P HEIA G, WA P A e 28 5 B 2 A AR 2R AT 4K
A AR R A W B ARG A A T Y, AN R R R B B A e R B A R T SR R R A )
X TP Y L BRACR

24 HIXEYSE RIRMEBUHRITEE

HHEGE R I, KA A R W B TS K AR BER , X COD A NH,-N (9 25 B %43 51 o4 37.84%~
81.8% Fll 61.80%~98.03%"%"); Foy & N J& e 7F 5% BF A0 B2 15 YL KR v, % TN 9 25 B 3R 7E 76.5%~
100% Z [ U200 - iR 9 28 76 A [R) B8 B 7 Y KR SO ] L 495 e g ab 3R, #8000 T AR IR 5255 7 5 il
U Y o B R P B X 45 V5 e HR A P R R AR R IR AR Sk B s KR, XA LTS G
EBRFEE TR, X RS HAEYEASMRFG B 5 K84 T A S5 . 38 N%E (Canna
indica). 750> T (Alternanthera philoxeroides) iti H. TG Y (/KRB R, XI5k TN, TP )%
B SR FFTE 41.27%~62.42% F1 74.73%~89.68% 35 [l P 122 W% 17 F- AR Yk S 56 ) 0 el v 0 FD SR AE
WAL, AHESE B f0 IR BRNIZR 7K % TN TP B 2 BR R HR B A 21 48.1%~85.5% Fi1 35.87%~70.8%, *f
oIS G B 0 A 1 TS K AT AN R AR
3 4Hig

1)S A ) AH H T35 A P A B G BR A, X AR TS 15 K b ORI, XF COD., TN, TP
NH, "N f4 2 45 R 90 B 43 DI 7E 19.9%~89.56% . 37.26%~91.75% . 44.06%~88.89% Fil 52.3%~93.57%., 4%
b F 5 Y ) 7 S 56 A0 S B AR B Y, AE 12~15d J5, BfARBRA A B9 HERS, COD. TN, NH,'-
N. TP & &AL A B AR,

2)5 Fl & H AP AT A TS K L BOR A e 22 57 . sV R A R 19I5 K fERe 1, 20d
P45 AN TR T e R B 0 A 0 T 7K 45 BT 48 b v AL S 08 3k 80%,  HL AT BCom 4 Wy 3 it A2 1k, WT
E 515 e K R A7 16 1 58 UK RS b L B 5 T e P AR5 UK BB 0 A IS, HAE20d 9,
S 45 U B 15 AR VA B — ROK T HEORR T

3) ANEAE Y AE 3 Pl Yebh B (B AEAE 25 5% 0 BBV RIS Frb L SR B IS AGS AL, A e
AL It AR 00 i 1) - 5 P U B8 T AR TR B U R Al e UK 2 T TS KR B, R4 RS
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Abstract In order to determine the purification effect of domestic wastewater by indigenous plants and
investigate the possibility of substituting indigenous plants for exotic species in water remediation, in this study,
five indigenous plants, including Floscopa scandens, Cyperus distans, Oenanthe linearis, Ranunculus sceleratus
and Houttuynia cordata, were selected to investigate the removal effects of chemical oxygen demand (COD),
total nitrogen (TN), ammonia nitrogen (NH;-N) and total phosphorus (TP) in synthetic municipal wastewater.
The results showed that all the selected five indigenous plants had an obvious performance on COD, TN, TP,
and NH;-N removal from synthetic municipal wastewater, and significant differences occurred in their
purification efficiencies. Cyperus distans showed the best treatment results for high concentration wastewater,
and the removal rates of COD, TN, NH;-N and TP were 89.56%, 82.66%, 88.89% and 83.32% after 20 d
treatment. Houttuynia cordata presented the remarkable removal rates of TN and NH;-N, which were
83.52%%~85.50%% and 77.40%~89.33% for wastewater with different concentration gradients, respectively.
However, Houttuynia cordata had poor purification effect on phosphorus, and might be suitable for polluted
water treatment with high nitrogen and low phosphorus. Floscopa scandens had good TP removal effect with the
highest removal rate of 91.43% in three kinds of wastewater. The result suggests that Floscopa scandens may be
suitable for treatment of municipal wastewater with low nitrogen and high phosphorus concentrations.
Keywords phytoremediation technology; municipal wastewater purification; water remediation





