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Experimental study on tail water purification of wastewater plant with submerged macro-
phyte oxidation ponds
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Abstract:In the field of the wastewater plant in Chengjiang County, an experiment was carried out to investigate the effect and
mechanism of nutrient removal in oxidation ponds which were planted by nine submerged macrophyte. The result showed that, pho-
tosynthesis of submerged macrophytes in oxidation ponds induced the high level of water DO and pH which increased the removal
effects of TN and TP, but the decomposition of submerged macrophyte leaves enhanced the content of TN and TP in the submerged
macrophyte oxidation ponds. The removal rates of TN and TP in the ponds are 19.44% —64.71% and 28.13% —98.33% respec-
tively. And the contributions of direct absorption by submerged macrophytes are low, which removed 0.26% —1.54% of TN and
0.47% —1.77% of TP in the oxidation ponds. The change of DO and pH have promoted nitrogen degradation and redox decomposi-
tion , which removed 30.71% —65.25% of TN and 73.37% —93.34%, while the removal TP was mainly by ways of chemical depo-
sition and substrate adsorption in the ponds. Finally, Motamgeton pectinatus, Vallisneris spiralis, Hydrilla verticillata, Ceratophyl-
lum demersum and Motamgeton lucens are chosen as the ones which had high nitrogen and phosphorus removal rates in submerged
macrophyte oxidation ponds.
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Fig. 1 The change trend of physical indices in submerged macrophyte oxidation ponds



RZARE I AKAL M BACIE 37T KT BRI FALROR 5 AU G XA R 541

AR S IREREE Mok ik CO, M. 9 H 21 HAI26 H,DO FFIE LA, 2R AT UCRFE S A T R,
A E3E DO 2GRS LU 2. BAE 4 10 ORI o B, TR SR s AR v, DO i — B, B o3 A
16.30mg/L . 14. 00mg/L 1 13. 40mg/L( &l 1a) . IX PRS0 H R, 3855 I K 7T fig 2 = & Ak I v A Rt 2t
HHL

pH B %5 SCH0 R AT TH 5 T I 4R — N 85 /K (B Th) | e ) L | 4 £ 385 L5 5 5 785
435135 10. 54 10,35 F1 10. 30. pH B 3= BL3Z 07K A 4 AN BR 9 AE B0 Shs2 ma. Tk 4B 9 LA B B 25 e 25 1)
A VERTEFE KR CO, , EEFYFES I HCO; |, T I /K AT 49 B 40 B 11 P I/ 9T AR 5 1) CO, A Lb LT e i
B, T K M4 OH ™ i3 im, pH FHi. 769 A 21 HA 26 H , DTKAEY) AL I S & e FAAIG, pH i
FEAG, 3 R — 2 W AH G {8 pH 32 6 B2 ma 1) R B2 2T DO, HLph kit sl /N (B 1) .

KA ORP FEJ& i DO Al pH il , I 32 2 2, A H 5 DO & B XTEOR pH HE2 LM R i
U3 8 L O DO BRI KA ORPY . A5 ORP RSG5 Sd ik 3 B i , 2 Ja AT AR, T I
HFrE (A W 3. ORP REFE 200mV 245 8h , 3 S Bt T /K A4 i —Fh i S e (B 1e) .

2.3 MAEMENEN RN EBRTRE

Wit S EAT , 45 S8 AL S N KA B RS BB R AR, 2 20 Bk BT (8 2a) . RAE KR 73— EAb
TR, BB 25 TOKAE Y AT A0 B 2 i e BRI R B IR 72 (64. 71% ) > 3
PE(51.42% ) > BBH(47.95% ) > 4 (43.33% ) > IR F32(36.77% ) > HAE IR (34. 14% ) > X
H8(32.65% ) > ZEMFER T3¢ (31.88% ) > TG AR 732 (25. 61% ) > AR 73 (19. 44% ). B 15 AR 732 5%
R BB R i P I AL S vhog R . B SRR 4 A PR EAL B Y DO KPS, 4ok
13.40mg/L . 16.30mg/L il 14. 00mg/L, 5 1 DO {23 T il AL AE FH 02E4T , 2 11738 2 S i AL AR HIF R Ak
P LB, ZEM IR 32 AT IR SR AT IR S AR R SR R BRI T B SO T A UK AR
AR TR, i R SR A I G T B A S R R AR PR TR 5 BB, % IR IR SRR 32. 65% 1)
FBRE, EUG IR AU 28 L TR A TR 4 4T 38 22 300 L0 AR B R | 0 2 DR Ay kb B 7 3 0 i) o 00 o
B KR DO 4ERAE 5.00 — 8. 30me/ L 22 [A] , A M T 28 Sk, D iE i S A HE & U WIS Ak s
AR5 A 40 R 25 B e, IR A S A 0 o s 2 ) 25 I o 41 0 A S 1Y 30 729% -
65.25% (#£2).

M A TSI AT 20d, [FLEE—4F , R BB ARk (& 2b) AR 2Z )5 BB IR R Akl =z A),
25 EAL YRR AU A 2 O TN, DRUATET 20d 307K 42 5% A AR Hh AR 200 W ACES 32 AR (H R DK A 4 Y
AR TFURA TR0 B R AR  ARTEIUR 3 AT IR 3% g IR TSR A AT BR T3 O0 B &, skt
By, RO RS A S B0 T AR TSR AR ORI R i =2 2 BRI R, A G R A
FHN, N9 A 26 H & 4AYER DO B 520 Wi i, XL A S AL AE FREGR (] 1a) X 02 S 805 SR A
RN A

1 1 ] 1
1 16 21 26 31 36 39 1 6 11 16 21 26 31 36 3
etie] (d) It il (d)

1
1 6 1

2 Pkt A sE R a2 e

Fig. 2 The change trend of nitrogen in submerged macrophyte oxidation ponds
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Fig. 3 The change trend of phosphorus in submerged macrophyte oxidation ponds
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Fig. 4 The phosphorus content of overlying water and pore water in submerged macrophyte oxidation ponds
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