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Fig. 1 The structural diagram (a) and the photo (b) of the experimental tanks
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Fig. 2 Experimental arrangement and sample collection
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a. floating island installation; b. aquatic plant transplantation; c. floating island unit; d. characteristics of E. crassipes grow at influent and

effluent sites; e. characteristics of 4. calamus grow at influent and effluent sites



1320 K& A& Y ¥

1.3 oWEE

7K B3 AR ZE IR AR BEAL Fi A 114 2 00 A%
RN/, Hrh KR pH. ¥R (DO)IE L /K i 4
Hr A (iG 7y, HQA40D, 5% [F) Bl 5 ; 73 5l R HL 4% 7K
R 7K R H K 1 ZKORE, A 0] 5258 %5 5 SR FH 30 43
HT{X (Auto-Analyzer 3 Application) & 7K /K & &
(NH{-N). FHEWNO;-N). AlE M IEBERER(P O3 ).
A S A (TDN) . AT S B (TDP) . B A
(TN) S BE(TP) S . iR EhFE 2U(CODy) Z 1 (UK
FOE K W 43 W7 0730 5 e ™™, 7K A v 28 A 4
=0 A A (BDA &, FACSJazz )il &, 7K
R4 2 ik K BB Wintermans #lde Mots /7 V%, 1
A ZEE s e

IKEEYHEFRNE KM AEDRENE:
K FHEEBEVE, 41 m’ 7K AR R MK 3 A 57 TR
b, EE RN FRE T, A Akg/m’

KA R P B AR TE105°C R
A 30minf5, T65CHTZIEE . Ml 5 rtEY
FH L 60 H M, FH TP S R B il e,
Hoh & B YL ekl e, B B st
Rt

MAHMMEESNE  ELREHR)E, Ek
SO 7K A ) 4% 1 RURR SR E S, T R i kA
L R G 4Bk RE . SR B0 JE e 61
KA B A TR A 2 /KA R, TR A3 50 fE AR 3K
HAEE . o BIE6 N KAETTRAIS00 g, 359 5) (1)~ F-4f
T FRIL A, T B IE AL B AR AT 2 E E, AR
HA8, MR IR (500 g)# KRG 4= B IR+
IR o 4 ORI B B 1 5 3k 100 H X 97,
M TR AR € .. viFRY 2% K LIKE
FaEI R, 4B v -AR skt e .

HaEa g SCHR R 35 DA AR i 22 R
N, BRI ST A K F Excel 2010+ origin 7.5
ST AHSPSS 16.0, KR SZI04H 5 T 5256 20 8]
Z ik IR R 7 2 LR (LSDA B, Hoh 3%

295 ¢
29.0 |
285 13\,
28.0 1Y
275 |
27.0 |
265 |

Jkik Temperature ('C)

41 %
K58 B N P<0.05.
2 HZR

21 K&, DO5pH

76 S WI1A], /KIR . DO K pHAS AL n & 35T
e KIRAEALIX 8] 25.6—28.9°C, £ S2i6 4H 3k /K
1R 7K T 7K TG 2 35 P 22 7 (P>0.05) (] 3a).
WK 3bfiaR, Bl H /K O DOTE S 5 KIA 2 Ak
(0.67 mg/L), S5 5518 K KR 3% &b B 2H Hi /K 1
DO#HAK(0.64 mg/L). #/Ki#iHi/K DO & #L T
HEK TDOME(P<0.05), 11 & Vil H 7K L1 AL DOTE 5256
THIBJE8—18 d¥i 3 /& T+ KR 3% Hi 7K 11(P<0.05) .

S KA pHAED.0 /2 A5, 5 & pH A /IME 7
A BLAESEI0 S 18 R A ZE 19K, pHN6.24F16.42.
SIS 3d ), S IR KR K D pHE 2 & T HKk 0
(P<0.05). Ak, By H 7K ) pHE 2 = 1 XU 2
H/K E1(P<0.05)(B 3¢).

FALHR XS Ka BRI E K CODy, [FTH
R MFE V. BRSZIEE20 K (B M), Ak 2 x)
4% 2K a X CODy, HIl s A BT B A0, RUIRE S &
T L BRE D N EET0% . 34%F110%
3% AL TR (1) R L HI R ZEAE60% F130% LA
Fo WFE 1R, RIRES 4 Ra. BEIHET N
CODyy, [T BRI RA T- E 7
22 KEFRESEARKELZK

KA FFEAEZE(TN. TDN, NO;-NFI
NH; -N)K ALK 4FR, KAATN T ZE NTDN,
MTDNH163.55% L _EANO; -N, NHy -N# B f i
(0.03—0.63 mg/L). S5 HA ]33 7K T TNF 3594 5
93.71 mg/L, RUHR RN E 78 7K O TNF 359K B 43
IAT.T1H12.69 mg/L, & AbFRZH 3E /K DTN FE W 2%
T H K R BE(P<0.05) . AN, JRUBR &4 H K
FITNR BE 32 2K T~ Bl 4.(P<0.05)(K] 4a).

TDNK AL A S TNAALL, B HKOE
KRR 3% HH 7K I TDNWK FE 73 S AE SR8 S5 15 A B 10K
= AMGE 100

—o— B3l 90 |
——gkk 1

¢ U
i

——iltk Al

R
o
wn o

0246 81012141618202224
SRAEIT A Time (d)

R A Time (d)

3 kKR (a). DO(b)S5pH(c)AEk

Fig. 3 Values of water temperature (a), dissolved oxygen (b), and pH (c) of water samples harvested from different sites
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Tab. 1 The removal rate of chlorophyll a, algae density, and the COD,,, of purification system with E. crassipes and A. calamus

. 4% %a Chlorophyll a (mg/m’) #2457 i Algae density (<10’ cells/mL) CODy, (mg/L)
Time (d) AR (%) E (%) RHRSE (%) (%) AR (%) Eiili(%)
0 74.95+4.71 34.83+4.72 87.65+4.71 69.96+4.32 29.79+1.82 5.64+3.29
2 84.07+7.62 49.93+6.51 81.5345.72 45.54+7.27 17.9246.19 4.97+4.38
4 90.17+3.93 62.06+7.10 86.78+2.09 48.95+7.32 10.4142.04 3.64+2.47
6 92.59+4.34 72.73+15.77 94.39+4.98 66.67+9.76 28.46+1.69 19.69+3.36
8 95.58+0.97 91.09+4.68 96.29+0.87 93.30+3.00 49.41+1.82 47.35+12.12
10 94.83+3.00 79.31£10.06 97.2143.57 91.83+5.48 58.8242.96 50.51+5.08
12 94.01+5.00 88.75+6.92 95.9146.89 89.73+5.86 45.25+1.31 35.86+0.89
14 95.33+2.86 88.93+5.77 83.41+3.10 63.21+4.31 60.01+5.17 51.74+4.11
16 87.47+5.96 74.92+15.03 67.50+1.08 37.50+10.43 40.57+4.89 39.78+10.66
18 80.87+3.20 76.02+12.56 60.78+2.07 63.63+13.21 27.9248.72 30.15+4.12
20 —41.93+46.92 32.63+29.01 85.94+52.13 80.73+10.32 -3.80+6.22 18.29+14.40
22 80.26+1.58 85.8546.67 83.47+2.84 78.54+7.10 35.56+7.94 30.372.40
24 82.34+3.42 84.94+9.09 86.37+4.79 80.29+7.82 41.13+5.86 52.34+1.11

VE: HIRER (%)=100%> (i3 7K 794 FE -t /K 1 B )33k K 1 ik

Note: Removal rate (%)=100%x*(Influent concentration—Effluent concentration)/Influent concentration
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Fig. 4 Values of total nitrogen (TN), dissolved total nitrogen (TDN), nitrate (NO;-N), and ammonium (NH; -N) in the water during the

experiments

KB B ARAE 1.72010.74 mg/L. SZIRAT15K, B 7 7K H1(P<0.05).

K I TDNR B 5 3% v T2k /K TR B2 (P<0.05), 15d)5 BEKFINO; -N B 2 Bk s AR AR, E il
HTDNS /K F TG R 3 2 7(P>0.05). {E¥ 505 H7K FINO; -NR FE7E 1.36—2.52 mg/L it FEl A 9% 50
R, KR 3% H K T TDNU) 2 AR T 3K R A4k, AR SE H 7K FINO; -NJK FE7E0.81—1.35 mg/L
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X B BREE20M5523K, KARE H /K ANO;-N
WP R 2R T B /K H1(P<0.05).

NH -NVKE4—6di A B BTt &, & sifEN
0.63 mg/L. S I8—18dE va Al X AR 3% H /K [
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7 H 7K CINHy -NIR BEAE SES0 19d fe B K O &
HRAR . T RUIR AR R 2H, K I R A SR IR R
S8R5 A Ja SR AR T /K LR BE(P<0.05)
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JRHE 32 AT E il 7K TP 349 2 43 531 290.09 mg/L
F10.16 mg/L(Kl 5a). SL58dJ5, &AL H4H HKk M
TP 0 KT 1K R P, T PR HIR 522 Ab 38 2 7 %
AN SEEG R K DR B R TR DB 19K
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(P<0.05). SUHRELCEEZH 7K H TDPIR FE RS AR T 3F
KA KARTDPIR FE, 78 18dJ5 Bt /K A B3 B
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KB, {BTE B3 7 F(P>0.05), 52K 19 dj, KR
A A HK TP OF iR B T bk IR B
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Fig. 5 Values of total phosphorus (TP), dissolved total phosphorus (TDP), and orthophosphate (PO3 ) in the water during the experiments
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Tab.2 Biomass of the test plants and their nitrogen and phosphorus contents

RBREE. crassipes

BT A. calamus

Rl — — — —
Beg(ilnnigg é'izoti?lié N?o?s(tfe N #Nitrogen P & Phosphorus ]é:,izot?lis N?o?sife N #Nitrogen P & Phosphorus
and en 0 0 0 0
(ke FW. /mz) (%) content (% DW) content (% DW) (ke FW. /mz) (%) content (% DW) content (% DW)
T
Beginning 4.00+£0.18 94.81+0.49  2.36+0.27 0.22+0.01 0.70+£0.01  82.56+0.29 1.21+0.08 0.07+0.00
ok
Ej‘g 17.25+0.57 93.63+0.36  2.37+0.31 0.19+0.00 0.97£0.01  83.63+0.15 1.5540.10 0.11+0.01

Note: FW: fresh weight; DW: dry weight
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Tab.3 Sediment collection in sinks and their nitrogen and phosphorus content

TR fef #F Fresh BIKE FHDry N4 & Nitrogen P+ fPhosphorus
Sediment weight (kg) Moisture (%) weight (kg) content (% dry weight) content (% dry weight)
AHRSEE. crassipes 12.60+0.78 90.44+0.45 1.20+0.13 2.49+0.10 0.33+0.01
ETHA. calamus 14.93+0.54 90.54+0.50 1.41+0.08 3.18+0.47 0.38+0.06
F4 KEBRURGHEBITE
Tab. 4 The fate of nitrogen and phosphorus in water purification systems
Eizp N P
Inder JRIR i AR il
K Hl R eduction (g) 250.77+28.03 127.3849.87 21.04+2.97 10.41£1.21
TP I Absorption (g) 211.43+18.21 9.8441.00 16.31+0.86 0.89+0.03
YYEEYTE Sediment (g) 29.99+2.01 44.91£1.01 3.98+0.59 5.37+4.38
Z{HDifference value (g) 9.35 72.63 0.75 4.15

T IR AL R (2)=1F H K AL FR (S m’ )< H ik K DK AR FE 72 (mg/L) 2 R AR () =55 6 45 o e HEL A0 0 e B ST 2 s

R REL A B s BT (@)= B0 KA U W S i B

Note: Reduction (g)=Daily water treatment (5 m3)><Cumu1ative value of concentration differences between influent and effluent (mg/L);
Absorption (g)=Difference values of (N or P) in plants between the initial and the end of the experiment; Sediment (g)=Total nitrogen or

total phosphorus of sediments in the experimental sink

FI51.58%, 1M & vd F & (1 IR WA B AN o A 11 sk &2 1
7.72%H18.55%, 11575 57%H139% A _E ) S Bl i
i NI R G 2B
3 g
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Fei, KRR K IH27—30°C B 2F K f i ™) i g
T B S K IR AE20—25°C o FEAHF 5T T, JKIEAE
25—29°C N Eh, HiE A KR EA K, #UKIREA
BIF 0 AR A A2 B R S BRI R 3R 2 —, etk
A K3 T B4 0.94 kg/m”, T 5 R B K2R K i
HALRAEH0.16 kg/m’.

BT 5 RUIR 5% 15 4 S256 /K AR DO R pH i 3% [
1%, X 57 A MI0F T A — 3, £8P e i
TV RUHR S P 9 (X 48234 1 MR 0 R B, R B 3
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17 KRR AR E A B, KRR R
WD) o3 R B 1L RE K M b 5V, BRI A 7K 35
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AT, HAR REe 0 WA, (H R I (A 1 18, A5
R o X338 P A0 R P 3T T B, Ok R P RE X K A
DO/ TR T JE B 2 — 3, i i i 7k g
DO T AR, 43 H = Z R v R 2, B i
K B A RARCE AR BELAS 1 B e A oK K

IR ESS o Ak, ST By A TR R A G U,
SRR R, AT B AR R 5 R A HL A K
15, RN RS A N EICERAR, AR L
15 G AEAR B 53 il Bt 2 Y FE K ARV 4, X2
T AL ER ZH H /K T DO R HIR 32 4 vy 1) Ji PRl 2 — o

pHA RS2 & il A K EA KRR Z —.
AW T, BEK O pHAE7T—9 W B 3, 1M & v H
KI5 JRUHRSEE H 7K T pHU 43 73 B8 e 7E6.6F16.3 4
Ho T WHEYIR R BEFFEACH AR 8 KA KpH. Nk
MR ZR A BB B A 0 o0 i K AR LA, R
HE.CO, 4 25 FRARK A (KIpH™ o

E—BIREIEE N, MR RaE R EE R
I BIAH S, ] BBl B K A RS ) 22 /b
KRR IBRED . G R, SRR aRE N
40 mg/m’ I & /K 5 5 Bl FE . E AT S,
HEZK 28 2 a ik FEE 100 mg/m3EE, A BKAE
BE . AE IR EY)RARE, & &7 Sy E
T UL, IR 2R 3R a FI R FE 3 BB BRK. 7
M H 5 R = 2 (1) & v AN RURR S35 B 23 Wb AL
J5 0 T A S e T A T KA 4
Ral IR SRR, Q) /KA RKIEFIR R
A K B A WU ELE K AR (3)HK
B PEAE AR 2R /N K AR AR ) RO W id 3 o i
BT I IR A ML R AE R H I W 1 A B 3,
T A KA B A 2 R a MR R R 22—, MK
MAEE, XAF SEYSIEFEY — 2R E BF
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PURIFICATION EFFECT OF BIOLOGICAL FLOATING ISLAND AND
FLOATING PLANTS ON AN OPEN CONTAMINATED POND

LIU Min-Hui, WEN Xue-Zheng, ZHANG Zhi-Yong, WANG Yan, LIU Hai-Qin, ZHANG Ying-Ying, SONG Wei,
YAN Shao-Hua and QIN Hong-Jie

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: The self-developed experimental device of a cuboid sink welded with stainless steel (10.0 m x 1.0 m x0.5 m)
without the top cover was used to investigate water purification of open pond contaminated with domestic sewage us-
ing biological floating island growing with Acorus calamus L. and Eichhornia crassipes, and the fates of nitrogen (N)
and phosphorus (P) in the water purification system. The results revealed that the removal rates of algal density and
chlorophyll a were over 90%, and the removal rate of CODyy, concentration was over 45%. Total nitrogen (TN) and
total phosphorus (TP) concentrations of the polluted water by running through the 10 m sinks decreased from 3.71 and
0.24 mg/L to 1.71 and 0.09 mg/L by E. crassipes, and to 2.69 and 0.16 mg/L by A. calamus, respectively. The main fate
for N and P in the purification system with E. crassipes was absorbed by the plants, which accounted for 84.31% and
77.52% decrease of the TN and TP, respectively; while the N and P absorbed by plants in the system with A. calamus
only accounted for 7.72% and 8.55% reduction, respectively. A large proportion TN (35.26%) and TP (51.58%) exis-
ted in the sediments in the sinks with A. calamus, while location of over 57% and 39% of the TN and TP were unclear
in the system, which may relate to the biofilm growing on the floating island. This study provides practical and theoreti-
cal references for ecological restoration of open pond contaminated with domestic sewage using phytoremediation tech-
nology with floating island and E. crassipes.

Key words: Acorus calamus L.; Eichornia crassipes; Water purification; Phytoremediation



