VEIAMY 2548 ( Jiangsu J.of Agr.Sei.) ,2018,34(5) ;1072 ~ 1080
1072 http: //www.jsnyxb.com

2R A SO, A RS TR e (5 K AR H T AR PSSR [ L5 AR 2442, 2018 ,34(5) 1 1072-1080.
doi :10.3969/j.issn.1000-4440.2018.05.015

RUAR 3 R E e L 57k AR BT B IKRIRUR

MEE, R M, keH, T B, Aok, WEFE, HKEE, FrE, k&P
(A A RREBEA M VR S FREERTICRT 1035 H50 210014)

FE. W WE SRR IR B R A A T T K A B R KA T IR BE el . XGRS 1 0 A
0. 60 kg/m? , = ZRUIRE R IE L8 BB RUAR TR NT 500 m® , = RUR SE R AL B 1T 000 H 2939 — %% A
FRUEAE T 15 KA B T R K L 024. 50 to 7E 2015 4E 6 H % 2015 4F 10 A s 47 3 1a], JRUIR 3 S A= e g hn 7 36. 06
e RUIR S4B bR s 2 AR A BRI T 44. 45 £% .55, 38 1% 5 = 2 JRUIR 3340 1k I 4 1 R /K S50 50 1 35, R /K VA
(TN) B8 (TP) (2 5 (NH-N) FAE 25 2 (NOS-N) V- 34 BT & B 43 B B (9. 86+3.51) mg/L, (0.38+0.07)
mg/L(0.49+0.09) mg/LAl (7.91+2.27) mg/LFEMKZE (2.51£1.52) mg/L, (0.10+0.06) mg/L. (0.20+0.08)
mg/ LA (1.90+1.46) mg/L, H:H TN i & B T FEE ML 7.0 me/L, £75 Y ¥ B F 53510 75.04%+9. 02% |
68.76%+15. 81% .59. 12%+13. 37% .79. 21%+13. 91% , =25 JRUHRFEIR BE Ve Ak 3 %o 22 7 0 i A0 S 240 10 ol 3kt 23R 43331
g (1 004.01+471.68) mg/(m* + d) Fl(38.25%9.56) mg/(m” - d), v 55— 55 904t B Y B 40 s
FAYIEE (1069.99+276.94) mg/(m® + d) . (1374. 111 089.69) me/(m> « d) , % S (14 W1 s 38 2 43 301 s 3k
(74.93£15.99) mg/(m? - d) .(30.65%25.01) mg/(m® - d), sFTIWIE] TREEFALIE 25 15 /K AL BB Rt )
SH 1100. 02 kg 40. 36 kg, J:rRUIR 3 e ] Ak A 3L i35 /K Ab BT R /K Fh R 218. 52 kg B 20. 22 kg, 20 5 2K
R R 1Y 19. 78% \50. 10% I FHZE & K FTR IRFE O TS K AL 31 R /K AR BE v fb i K AT 0, 2%
TS KAL) R 5. 322 2BBE % 3. 410 25, 3k FI b 3 /K A4 B bR o T AR

KA. RURGE; 5K RK; WS

hESES. X52 XHkFRIREG . A XEHS: 1000-4440(2018)05-1072-09

Effects of Eichhornia crassipes on advanced treatment of tail water in do-
mestic sewage plant

WEN Xue-zheng, SONG Wei, ZHANG Ying-ying, @ WANG Yan, QIN Hong-jie, LIU Hai-qin,
QIU Yuan-yuan, YAN Shao-hua, ZHANG Zhi-yong

(Institute of Agricultural Resource and Environmental Sciences , Jiangsu Academy of Agricultural Sciences ,Nanjing 210014, China)

Abstract:  An ecological wastewater purifying project consisting of three ponds with Eichhornia crassipes was con-
structed for in-depth purifying tail water from a town-run wastewater treatment plant. The initial seedling quantity of Eichhor-
nia crassipes was 0.60 kg/m’,and total effective volume of three stage purification pond was 7 500 m’. During operation of
the deep purification pond,the acceptance for the first class of A standard of tail water from wastewater treatment plant was
1 024.50 t per day. During the execution of the project
(June 2015 to October 2015) ,total biomass of Eichhornia

s B 81 :2017-11-21
HETE AR EHE A EAIE4E T B[ CX(16)1003-3] ; i1 crassipes increased 36. 06 times. Nitrogen and phosphorus

S5 T & L 10 BE2016338) concentrations in Eichhornia crassipes increased 44.45 and
TEZ I . J2=2BL(1986-) , B, LR KA, i+, BhPROFSE 61, B2 55.38 times , respectively. As the result showed,the ecolog-
MFTE YLk K A= 2518 Z WF 5%, ( E-mail ) wenxuezhengl @ ical engineering could effectively remove nitrogen and
163.com , KAE NI FEE—1F4# phosphorus in the tail water. The concentrations of total ni-

BIESE K8, (E-mail) jaaszyzhang@ 126.com trogen (TN) ,total phosphorus ( TP ) , ammonium nitrogen
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(NH;-N) and nitrate nitrogen (NO;-N) of the tail water were reduced from (9.86+3.51) mg/L, (0.38+0.07) mg/L,
(0.49+0.09) mg/L and (7.91+£2.27) mg/L to (2.51+1.52) mg/L, (0.10+0.06) mg/L, (0.20£0.08) mg/L and
(1.90+1. 46) mg/L,respectively. TN concentration declined over 7. 0 mg/L. The removal rates of TN, TP ,NH}-N,NO;-N
were 75.04%+9.02% , 68.76%=+ 15. 81% , 59.12%+ 13.37% , 79.21%=+ 13. 91% , respectively. The average deceleration
rates of nitrogen and phosphorus in the tailwater of three stage purification pond were (1 004.01x471.68) mg/(m® - d)
and (38.25+9.56) mg/(m’® - d) ,respectively. The nitrogen average deceleration rates in the tailwater of the first and sec-
ond purification ponds were (1 069.99+276.94) mg/(m* + d) and (1374.11+1 089.69) mg/(m* « d), respectively.
And the phosphorus average deceleration rates in the tailwater of the first and second purification ponds were (74.93+
15.99) mg/(m® - d) and (30.65+£25.01) mg/(m* - d),respectively. The cumulative removal amount of nitrogen and
phosphorus in the tail water by the purification pond was 1 100.02 kg and 40. 36 kg. Nitrogen 218. 52 kg and phosphorus
20.22 kg in the tailwater of sewage treatment plant were absorbed by Eichhornia crassipes through assimilation, accounting
for 19. 78% and 50. 10% of total reduction of nitrogen and phosphorus in tail water. The comprehensive water quality identi-
fication index was used to calculate the effluent of the tail water from the sewage treatment plant and the deep purification

pond. After deep purified by Eichhornia crassipes,the tail water reduced from class 5. 322 to class 3. 410, and reached the

standard value of class Il of surface water.
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Eichhornia crassipes; tail water in domestic sewage plant; advanced treatment
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Fig.1 Schematic diagram of the deep purification pond (left) and field effect diagram ( middle, right)
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Table 1 Morphological characteristics of Eichhornia crassipes in the different deep purification ponds

wiow  oppseantn 5 i pieopp  WRERECGETRE R
— ALy 48.02+3.80a 15.67+5.25b 44.13+7.94a 0.35+0.06¢ 28.64+3.88¢  276.33+37.22a 0.10+0.01¢
e/ 43.2922.78abh  26.40%8.81b 25.80+4.48b 1.02+0.18b 49.17+7.41b  104.09+5.57b 0.47+0.07b
=LY 41.76+2.33b  36.13+7.75a 23.88+4.22b 1.51£0.27a 58.74%5.33a 79.32+5.41c 0.74+0.07a
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Fig.2 Changes of biomass and growth rate of Eichhornia crassipes in the different deep purification ponds
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Table 2 Nitrogen and phosphorus contents of Eichhornia crassipes in the different months and deep purification ponds

AEE (mg/g)

BWEE (mg/g)

\
o — ey YAl =L i =Gyl =gyl
5 19.98+0.87 1.66+0.16
6 22.94x2.66a 20.65:£2.43b 20.49+0.60b 2.17+0.09a 1.77£0.11b 1.520.19b
7 20.50+3.66a 21.35£0.85a 18.46+0.57a 2.29+0.35a 1.77£0.34b 1.41£0.13¢
8 21.48+3.78a 20.08+3.06ab 18.32x0.93b 1.76£0.21a 1.71x0.33a 1.47+0.28a
9 22.66+1.83a 20.13x1.29ab 18.19x1.82b 2.24+0.31a 1.74£0.08b 1.62:£0.02b
10 26.50+0.90a 23.25£1.16b 18.84£2.30c 2.51+0.13a 2.33+0.49a 1.68+0.48b
11 26.50+4.34a 24.64x2.67b 19.07:£3.04¢ 2.20+0.36a 2.15+0.32ab 1.96x0.15b

[F)—FIA Rl NG FRER IR 2 57 8.7 (P<0.05)
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Fig.3 The total biomass, nitrogen and phosphorus accumula-
tion of Eichhornia crassipes in the deep purification
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Fig.4 Purification effect of different Eichhornia crassipes purification ponds on sewage treatment plant tail water

R3 RESKEHARHKEESLYRERESTH
Table 3 The change of concentrations of main pollutants in the in-

fluent and effluent water of deep purification pond

P e
fepr TR SRR B
" (mg/L) (mg/L) (%)
TN 9.86+3.51 2.51+£1.52 75.04+9.02
TP 0.38+0.07 0.10+0.06 68.76+15.81
NO3-N 7.91£2.27 1.90+1.46 79.21+13.91
NHZ-N 0.49+0.09 0.20+0.08 59.12+13.37
CODy, 4.37+0.48 4.55+0.89 -3.41+10.71

EEXF LRI E TR R TP AR (TN) BB (TP) |
BEAS AO(NHG-N) B ok BE R 4 R R 3R 4
(COD,,) , RRZEA K AR PG Bk 0 S JXUHR 3
TR G LB K B = 95k K AT I, 8 8 14
T RE X A0 A b 2 /K PR o f b ot T Jshmif, 26K
JEAR TS B 2B A 3 78 4 A/ NEC 2, HE
LERN 1 = X XXX, Ho X T SRR 25 S
KIS 3 X, e K IRAE X, 2K AR AR IX 1] N JiF
AT E T SEBRAE [RIZEK Hr b A K B 45 HA s X
WS HLEG KB K BT bR T, 45 TR A5 1)
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R4 RRERESUELK HAKRESRBERETNER

BB (IV 28) "V AR R R IR D RE X AT 35
PRV AU , 45 SRR W5 K Ab B T R K 2 TR JEE i
P A BRI B KA S8 AR B HE R EEK , L2 ]
PAAE N8 T A TE K U

Table 4 Comprehensive water quality of influent and effluent in the deep purification ponds with Eichhornia crassipes

PN TN TP NH;-N CODy,, e
TREE kYR K 10.07 4.81 3.00 3.20 5.322
TREE bR K 6.31 2.00 2.10 3.30 3.410

2.4 REREXSKGE BAR BEREIREE

RIGLE S (B 5) F B, XUIR 4 78 B2 v Ak 3 X 15
JRAL BT R K A F- X I8 220k (1.004.01+
471.68) mg/(m’® - d) , Hrh—Zf b1 1 E I s
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E AL 5 (P<0.05), B 7 34 ¥ 6l 3 5
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Fig.5 Reduction rate of nitrogen and phosphorus in the toil

water of sewage treatment plant by different deep puri-

fication ponds per unit area Eichhornia crassipes in the
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Table 5 Contribution of Eichhornia crassipes to nitrogen and phosphorus removal in tail water of sewage treatment plant

i ERZ5E R K F W ZBR B (ke) JRUHIR S22 R I A i (kg ) FITTHRZE (%)
(vVd) & i & i " W

6 1014.41 125.20 5.80 57.67 4.08 46.06 70.42
7 894 .47 160.90 8.79 28.65 4.06 17.81 46.16
8 885.94 157.58 6.77 42.24 3.38 26.80 49.87
9 937.68 355.42 7.96 41.02 4.43 11.54 55.65
10 1 390.40 300.92 11.04 48.94 4.27 16.26 38.64

At 5 122.90 1 100.02 40.36 218.52 20.22 19.87 50.10
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