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Experiment on Water Purification by Different Combinations of Aquatic Plants
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Abstract: From August to September 2019, experiments were conducted in Lin’an, Zhejiang province on 12 combinations of aquatic plants such as
Canna indica, Acorus calamus, Pontederia cordata, Lythrum salicaria, Cyperus alternifolius, Arundo donax var. versicolor, Nymphoides peltatum,
Hydrocotyle vulgaris, Pistia stratiotes for determination of their purification ability of water. The results showed that it had fast purification effect at
early stage, and topped the highest at the second and the third week, and then stabilized. The combination of 4. calamus + C. alternifolius + P.
stratiotes and P. cordata + N. peltatum+ A. donax var. versicolor had higher purification ability by the end of the 36" date of treatment, with 84% of
removal rate of chemical oxygen demand (COD), over 80% of removal rate of ammonia nitrogen (NH,*-N), 83% of removal rate of the total
phosphorus (TP). While the combination of A. donax var. versicolor + N. peltatum had lower purification ability.
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111 SE 3 AK4K SEous 2 BR (O Hb 32 K K b Table 1 Water quality for experiment
GB3838-2002 ) V 25K UL FARERILE B IR SR KAk, Iﬁ? H _ COD/(mg-LY) NH“N &i(mg-L™") TP &ii(mg-L™)
e IKFEFERR 80.00 4.00 2.50
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Table 2 Grouping of experiment
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d BUEE—Kk, HoREE 6 IR, SEEn A 36 d (2019 4E 8 H 1 H&R 9 H 5 H ) . IEFEFRELAE/KIkE) COD. NH, -N
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2.1 ARIKEEYEEXTTKF COD BIERE

AN B E T IR Kk COD M bR A 3 Fom. B3R 3 T4, AUKAAEYIA A% K ik
COD W bR 2 Ml BB 2R (P<0.05) , B bRTE 76.59% ~ 91.03%, HKBusfb#ah, E—Ent
BFEEIP, KR A3 EE FKERE) COD SEXHARMHBARRER, HEBwe~12d N, %
ZHiY) COD HiABHIEA) TRE, 1€ 30 d JGiZ#iia TAE RS, £ 36 d B, BB R R . 1E40F 36 d B,
A, By, CiAHH/KH COD HYiEHbE S R 3 BB i A, Hag b2 535124 91.03%, 89.96%, 83.81%,
JeHLL A A AR, HAESE I N A A S AR . TR RARSUR T, B ZUKAEM A A0S
AR ENS . R TR R K ARG, DL By (TSP REIZE ) X COD 1 ABRECRImtE.

&3 KIGLHRT COD MIEMRE
Table 3 Removal rate of COD by different treatment

FHd CK/% A% A% Ad% B./% B./% By/% C/% Ci/% Ci%

6 4.04+0.30i 1853+0.20c 11.74+0.30e  6.17+0.36h 14.91+0.31d 8.03+0.03g 10.63+0.29f 27.98+0.71a 25.82+0.15b 18.25+0.33c
12 24.29+0.02) 77.70+0.0l1a 60.98+0.02g 64.33x0.01f 76.33+0.00b 67.70+0.0lc 52.04+0.02h 67.14+0.03e 37.33x0.03i 67.33+0.03d
18 49.80£0.08n 80.73+0.29c 68.31+0.15g 69.40+0.09f 87.44+0.3la 73.02+0.30e 82.14+0.03b 68.24+0.159 68.46+0.30g 76.20+0.29d
24 48.20+0.18) 86.07x0.13b 70.93+0.22i 73.34+0.12f 87.81+0.11a 77.68+0.06e 84.32+0.25c 71.69+0.26h 72.79+0.11g 78.36+0.45d
30 41.60+0.13) 90.06+0.14a 77.20£0.07f 74.95+0.07g 8856+0.22b 79.97+0.09e 88.08+0.25c 83.28+0.03d 74.83+0.20h  73.30+0.07i
36 46.07+0.12i 91.03+0.21a 79.95+0.02g 76.48+0.27h 89.96+0.10c 84.86+0.35d 88.40+0.09b 83.81+0.07¢ 76.59+0.18h 83.26+0.11f

T PR NG TR R A AL ELRITE P < 0.05 K P2 R E, .
2.2 REIZKEEYIBE3FFKT NH,-N B RBRER

FA LI BB TSI K NH, N B RCRngR 4. 3k 4 W, 7ESC5030IE), KAESHEALT

HERE MRAS, SRR NH, N bR R, [R—Ba) B AN R A R a2 5
(P<0.05) . 7£36d B}, SSLILAXHG/KHT) NH, N BIEEIFa e er, §+ba37E 54.89% ~ 91.87%Z 1),

A, B, C =ZEIASLCREL C 28metE, Hip CoxHE/KH NH, N BEHbRCRRAE, 76 36 d BFAYRBRER
ik 91.87%, FTLIFESMUKGREI R R, BT LGRS 5 FEm Py . AR T 2 MBS S MK K A AR
22 a)AE . 6] RSN COD BYZRFRRER, XF NH, -N B EBRSUR MR A, By, CoxHG/KH NH,-N )
SO . TR 2 PR KA AL A, LL AT NH,'-N I RBRECR I . As 5 B NH,-N i)
F AR T AR A F
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F 4 LIEN NH,-N B9ERRE
Table 4 Removal rate of NH,™-N by different treatment

FHd CK/% A% Aol% Asl% B.1/% B./% B3/% Ci/% C/% Cs/%

6 16.50+0.38g 41.34+0.71b 36.68+0.29c  24.28+0.35f 36.80+0.35c  23.84+0.58f  31.88+0.11e 42.17+0.08a 35.03+0.19d  41.95+0.43ab
12 3451+0.15i 5558+0.11c 55.57#0.10c  37.98+141h 49.18+1.17d  43.82+0.94f  4557+0.2le 7159+0.17a 41.16+0.69y  61.62+0.84b
18 37.86x0.081 80.73+0.20b 62.03+0.13c  44.56+0.1lh 58.63+0.08e  46.09+0.06g  51.38+0.09f 71.09+0.06a 54.83+0.19d  62.15+0.13c
24 35.36x0.18m 73.88+0.08b 63.28£0.13d  44.84+0.05] 63.63+0.09c  51.86+0.05k  53.82+0.03i 82.74+0.09a 72.79+0.08f  78.36+0.10e
30 34.90+0.07) 74.93+0.15b 67.88+0.11c  51.51+0.04i 66.37+0.09e  53.08+0.06h  54.65+0.05g 89.89+0.06a 60.95+0.11f  66.80+0.10d
36 37.86x0.08] 83.99+0.13b 77.01+0.13c  54.89+0.06i 72.12+0.12%e  66.93+0.11g  59.46+0.05h 91.87+0.08a 69.55+0.08f  75.39+0.08d

2.3 FRIKEEYEEXTTKEB TP HARE

BA LIS BB TR TP Bk S ansk 5. B 5 F0H, 1L, & LIRdlmat RiRis
KH 60% /A0 TP, Z JGREER RIS ZE i a TR, MY/RSAIRER T, XoTaeth FAERL BMHENE
FEPFARERIABRE , ARRFIEIGINE, BRI IIRRIC, MAEYEEREIR, S800 TP 1) RERAE J18,
5514, 4bFH 36 d B AL ERAE 68.52% ~ 79.76%2 1), F: HAASIRADTE /K TP bR 2 nf B & EER (P
<0.05) .

F5 TIENT TP HERRE
Table 5 Removal rate of TP by different treatment

FHid CK/% A% Aol% Asl% B./% B./% Ba/% C1/% Cal% Csl%

6 33.32+0.20i 69.75+0.12b 68.57+0.24d  65.47+0.1g 69.32+0.22c  65.04+0.18nh 31.88+0.11f  70.77+0.22a 64.73+0.22h 67.07+0.18e
12 33.73+0.26g 71.69+0.21b 70.29+0.12c  66.12+0.08f  69.44+0.22d  67.12+0.78e 4557+0.21f  71.51+0.19a 65.76+0.29f 67.56+0.41e
18 33.73+0.26h  0.76+0.34b 71.65+0.37b  67.63+0.12e  69.31+0.33c  68.41+0.18d 51.38+0.09g  75.59+0.40a 66.24+0.16g 67.12+0.16f
24 35.23+0.14h 74.49+0.14b 72.87+044c  67.71+0.26f  70.37x0.08d  65.40+0.18h 53.82+0.03e  76.27+0.14a 66.35+0.14g 68.84+0.12¢
30 35.19+0.17h 74.75x0.17b 73.99+0.12c  68.72+0.16f  71.97+0.18d  68.25+0.33g 54.65+0.058g 78.93+0.1a 68.23+0.14g 70.75+0.14e
36 35.35+0.10i 75.84+0.11b 73.56+0.16c  69.05+0.1g 72.67+0.14d  70.77+0.14f 59.46+0.05h  79.76+0.11a 68.87+0.16g 71.79+0.19
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HdnchE, BEEE 9.76%, FrUTERMUKEEN H, TLAESAR e AEM 2T AR T 2R s
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JEREFLALIA s o nTRE K AR 540 RS ST T R AL S T RAR: T & 37 /K AR R 15 et
Hp W AR Wi K AR B A AR EE =R KA A S om A TS, X T RE 2 B S K AAR A
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FA, MBI IRNS YRR A H DD RE R /K IERRE A6 I A B A 75 5 SR K AR 2 6 . ] 5 BRI A
KRR A VS S0 , TRACHBEe 5, Fem )y B EEESGE 7 H , [ERAREERAITT

SE M-

[1] ELENI ANAGNOSTOU, ARETI GIANN, IEROTHEOS ZACHARIAS. Ecological modeling and eutrophication-A review[J]. Nat Resour
Model, 2017, 30 (3) : 1-27.

[2] BEEHE. BT RLE VAR S0 BB AT R B 7T [D]. Lifg: EARIFTE RS, 2013.

[3] ZE. KA T KB EFALITIGMEAR T[], RERHY, 2019 (04) . 96-98.

[4] BN, JHPR, RERAE, SFoKAEPMgES S2OB0R). BT, 2002 (12) : 43-46.

[6] FIETF, FRPINE, H R KRS bl P i A 20V ], BRBER 580K, 2004 (04) @ 99-100, 110-120.

(6] %575, Flo, ek, % KEMEWAEGEOZTTYEDIC]. P ERRKFIKE, 2018 (10) : 8-12, 18.

[71 FHEK, 2805, REM, % SRR T RIASMEE P[], R 55Kk, 2016, 39 (S2) : 210-214.

[8] XM, HEFNzE, BLBAK, 4. HBEZEMIAR KIS YA G RE0]. hEIZGKHK, 2018, 34 (08) : 110-114.

[9] EREE, MR, HEME. KT RMKAERBETUKEY A BRCERIN ). PR, 2019, 35 (05) : 117-121.

[10] skfE¥e, Hkte, wsak, 45 29 FluKAEAEY R AR TG KEERE DI ]. RR IR SEREE 54k, 2019, 36 (03) : 392-402.

[11] Bk, SARZL, Biiid. BB ke B e it it 2l &[0, K L ORFFFSE, 2007, 14 (2) @ 2262 - 2266.

[12] FRWZF, SKAK. 5 Bk AP HED™ B K I TG R B (U RUR 0], W TR bR 22441, 2019, 36 (04) : 801-809

[13] BERIORESR. ARG AT %: 5 4 RIMIALS: HEERSREE Rk, 2002 210 - 284.

[L4] MAY F, YANG X Z, ZHAO X H, et al. Effects of wastewater nitrogen concentrations and NH"4/NO; on nitrogen removal ability and the
nitrogen component of Myriophylluma quaticum (Vell.) Verdc[J]. Environ Sci, 2018, 39 (3) : 1167 —1179.

[15] XU, SREREH, XEE, 4. 3 FUKAAEMII AR &0 & B FRRINSRCRIIE OL]. PR LFHL Sdk: 1- 6[2019-06-15].

[16] XEdt, JEwE, SR, % SRR EE SRS BOR D). Rk, 2015, 13 (01) : 7-12.

[17] RO, BREGHr, ok30E, 4. 2 PR A OK BaRbRE I LLEL ). PRSI TAE, 2019, 37 (06) : 58-63.

[18] 27, T, TER, % KEAEYAEEZISRERILN]. SERMKFKE, 2018 (10) : 8-12, 18.

[19] x4HE, &t ZET AT IEABRAA RS KA S AHARL]. PEZ%KHDK, 2017, 33 (06) : 98- 101.

[20] B, XUBLWL, TS0 AREPUKRESKBBEERI L], Ll R, 2009 (05) : 1000 - 1003.

[21] MRk, FERE, 5%, % ATtk G RS0 PEERN/KFIKHE, 2010 (02) @ 1-4, 12

[22] DRIZO A, GROST C A, SMITH K A, et al. Phosphate and ammonium removal by constructed wetlands with horizontal subsurface flow, using
shale as a substrate[J]. Water Sci Technol, 1997, 35 (5) : 95-102.

[23] Ez€, B8, R0, 5 A LI FRREEILE K 2 e[1]. SR 540Kk, 2010, 33 (S1) : 12-18.



