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Abstract

after that ammonium , nitrate and inorganic phosphorus removal from eutrophic water was examined under indoor

The absorption kinetics of ammonium , nitrate and phosphorus by Ipomoea aquatica were studied ,

static simulation experimental condition. The relationship between the uptake rate and the concentration was de-
picted using the Michaelis-Menten equation. The purposes of this study were to provide a scientific foundation for
the removal mechanism of ammonium, nitrate and inorganic phosphorus from water. The results showed that the
maximum velocities (V,, ) of absorption on ammonium, nitrate and inorganic phosphorus were 23. 59, 2. 88 and
1.52 umol/ (g FW - h), the Michaelis constant( K, ) were 1. 90,10. 94 and 0. 97 wmol/L. The results of static
state removals of TN, NH, -N, TP, DOP by I. aquatica were 38.13% ,44.85% ,63.77% and 53.95% , re-
spectively. It is proved that I. aquatica could be used to purify the eutrophicated water body.

Key words Ipomoea aquatica; ammonium ; nitrate ; nitrite; phosphorus; kinetics

KA b U B T S BN WA SR E O A
SRV B PRI (1) AL 56 R A PRI T8 ) S0 5
ARG S SR IR [ N A G T B IR KR
(FA B0 F- 3R B AL R s AR ]
ORI K AR AR R A BRI B A R ] KA
EOE IR A BOR AR o K AR AT LR R
HF K rb i) 8 57 4y o R G R S A W, oF al i
i AR B (A 0 B0 2 A A e A K A o RUHR 5 7K
B A= A 7 A5 A ) 0 K R AR G B i AR AR L H
MM EARE A B iRk s e, N, g i—ut
AT LU H M) B9 B v A A K B 28 B A W)

C A K AR TS Y AR W8 5 T i 1 fige DR Y [ T 2 S
MPRZS 3R, O — AR LR % AR A R AR ), A AR 1Y
TS e R 95 PR BE , [ I A AR s B 2 Br . &
AL — R 22 YR M, IR T5 7K RS IR A
WT A4 BN 35 7 v B T A B BOK PR TS B s AT A

ESWA AT RHLR 78 T3R5 H (09ZF086 ) 5 18] 58 K 4 5

il 55 36 37 Bl 4L 8 K & (2008 ZX07209-007-06 )

W Fs B H#9:2010 - 12 -29; {&iT H#8:2011 - 01 -28

ESZ BN KRR (1978 ~ ) Lo i, PEI, 58\ i@ b A A 27
TH BT TAE, E-mail;2yj0212@ sina. com



1058 o5 T

B5 &

AR 14

R BRFIED RN T R A, 16 I8 8 500
EREYODFEL LW 7 S RV R S & AT LY/ S LN
A B 28 %

W Bl F) 2 & ¥ Miehaelis-Menten J7 2 i ] £
L A o b B 1 W i Bl 25 0 A 1 — b B 7
TRAH ) 0 R AR B AR ) 75 3R ) o R AU P D5 TR £
B+ A KK E R AE BT e
W AR DG Bl 7 22 BE T BEAT I o S SC LA S N 3h
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(2SR T K 53R 5 d, IIRE ZHM R, 25
JeH B RK G FHZE WK e T Hogland 35 35 W
W3 . B4 d EHCE IR A E SR pH R
7.0, FF HAEES % 01 6] 1] 55 332 0 Hh i A AR 4 i 5
C, H,;NaN,0,S(MERCK) 100 mg/L L) HE 5 5 A4 ¥
R AU
1.2 ZWHE
1201 585 AT 2R B 2k A R bLa 4 I 3h
S

I B A R Ak N — B0 2 3 4K e
T 5 AR A KR E 1 0. 1 mmol/L ) i B2 45
W AR P YU R 3R 2 d, DAHERR B fR 2 ) g
R NH, -N NO; -N X 52 55 (19 5% Wi, 55 45 3 ] %
HoA 20 ~25°C ,KiE 18 ~21C,

20 0T A R 2 5 0 W sl g 2 S 6 R
o HE H ORE B R, B MR A MR N X R W
(0. 10 mmol/L) , Ff #8 4l /K 1 4 ¥F 4l NH,Cl, KNO,
Bic ' NH, -N fil NO, -N [ 0 O, 4 8 A B, 4
AN Kb B bR SR 10 BR VR EE 43 5 (0,0, 1.,0. 25,
0.5.0.75.1.1.5 f12 mmol/L) ., W T2 E£mH
TGy JE LA T & N ) Wk B 2 00 W 300 mL Y &%
MOHBERKAIE) B, in A C H,NaN,0,S( MER-
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WD o

g S 0 TCAIL W % W2 Wi Bl 77 A S 6 TR A SR FH
WAL AR 1, JC HL B I SO TR Bk BE [R) Dl 0,00 1
0.25.0.5.0.75.1.1.5 2 mmol/L, SZ% &3t 1F I .
1.2.2 gEikPd /s L

T B 256 FH K B4 B A T A 4 H PR TE , S
£ 20 cm x 30 cm /K EFE D AT, AR D
CE 18 LK, SZuG A 2010 4E 10 H 28 H&E 11 A
15 B, 18 d, BB XA ML, /4 2 A&
52, LG 2H HCE PR SR A RN S g S T bk
(BETHK YR 3.66 £0.36 g) . iR 18 £2°C,
TEEROCITN #E A7, 2 d SRR & 7K BV,
MR HAMANBEN &R, B TSRS [ RIR
AERFE AR LI AT K &, 38 13 FR K 5T ik 53
JIT L0 6 A5 ) B, S BRSCHR [ 8 ] ORI L bR 2
(%) =(Cy+V,-C.-V,) +(C, - V,) x100%

K Cy WG AKFE R U B, V) S 90 46 B 1 4k
FLC RS RIKEEWR L, V, N5 REYKIER,
S K K 45 4% K TN 1.74 mg/L, NH, -N 1. 61
mg/L, TP 0.21 mg/L,DOP 0.15 mg/L 1 COD,, 34
mg/ L, 7K Fi§ b1 % B GB 3838-200, J& T VK,
1.2.3  REFHBR % R ABEegm T 7 ik
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i 1T S 0T Ao 3k — e Y R WA A 4R o 2%
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PET 2 2 2 S A T . JR0 B2 Mg T 4 o e VAR VA 3 1) 72
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Fig. 1 Kinetics curve of NH, -N uptake by I. aquatica
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Fig. 2  Kinetics curve of NO; -N uptake by . Aquatica
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Fig. 3 Kinetics curve of inorganic phosphorus

uptake by 1. aquatica
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Table 1 Kinetic parameters of ammonium , nitrate and

inorganic phosphorus absorption by I. aquatica

Vinax

B K,
o ;A EI R (umol/

By (umol/L)

(gFW - h))

NH, -N V=23.59C/(1.90 +C) 23.59 1.90
NO; -N V=2.88C/(10.94 +C) 2.88 10.94
DIP V=1.52C/(0.97 + C) 1.52 0.97

2.2 BERXNEERKFEABHER

2.2.1 Moy A KRR
FESAEMLL AP TE K P A K R A, BEAR 4 193

IO 95 K IR, BTG R 100% o 5286 HF AR 2 JE N R Bk

ARG A B, I R R Ak 52 SR M IR IR

FES A5 B S A5 AN B R AR Y L RO B A A

R 5 o S 56 30 R AR 1 A RO B L3 2
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Table 2 Growth of I. aquatica in

experimental water

R KR (em) K (em) B (g)
SIS ) bR 41.60 +4.04 9.60 £2.22 65.83 £6.66
SEIG SR 73.80 +9.26 10.90 +1.02 79.88 +8.93

oK 32.20 +6.06 2.10 £0.82 14.05 £4.28
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NH, -N TP Fi1 DOP iy K Br#, F UL, 28 5% 7K 1y
NP ¥4 — & B R BRACR, Xk d il TN 25 B %]
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Fig 4 Removal effect of TP,DOP, TN and NH," -N

by I. aquatica
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FHE

W W 3 17 %% S ¥ Miehaelis-Menten % 4 . H 7
A o7 FH 81 A R A 00 0 A B v B ol sl A AR Y —
FRERIE . MY R W OE I7 B 1 0 8 ) S e e R
el Wl Eh e S8 (K, MV, O kIR LK, R
N RSO T I O 7 N - R O S S
IRV, 7R B Ji R G 52, 5 3R 5 B &
HAeia i i B i gora % . w Ry T
RS T, R Al A SR WOSCRR T B R
AR A BB K 5 R I 2 A WAL R 25 AR o o AR A
THAKTFE ",

ZE 3% AT B TE Qe KR P AL, A RS TS oK
VAT ] B2 2 e T L ] 326 77, AT LA R 47
ORI S IR0 = N0 R N = - 1
[E NN VeI PIE G NUUE ST 90 R K
T2 b JRL A TR AT 3 R 2 R I A AE AR R 22 5, HOX &
A R ER A B R W R ) Ol 23,59 A
2.88 umol/ (g FW « h) , K [KH ¥4 5]k 1. 889 1
10. 941 pmol /1., 3 B 2 35 Xof %2 2R Y e R I AT = 11
SRR DT ¥R TSR R L, Uh W A 7K AR e 0 R B 8
I, ZESRAL S e = A . H BT A DG K A B S Il
Bh F 4 1 M e W AR A RS T KT (Oe-
nanthe javanica ) M1 & 3% 3 ( Nasturtium officinale ) X &
RURRS R £8 A W W 3 g 2% KO YV, R K, 433
A 31.35,16.45 pumol/(h - kg FW) F1 0.0069
0. 0025 mmol/L, G ER V,, F1 K, 5351k 13. 60,
10. 21 gwmol/ (h + kg FW) F1 0. 028 ,0. 085 mmol/L,
TE Bl T35 WS IS 400 e 5 v I, 60 0 5 18 O s
SE TR W WSO R T VS 400 R 3 AR AR, A R e e
Yy F IOk T IS W) 5 R W B SRR L K, (R R
AN o El I AT UL TR) B 7K A= B 35 ) 28 & R R
AW WCRE ) A AE L 2 e TR R R T KO
SRS S8 FURIRH R 8 80 WIS RE T s v T A6 L 5
SRR AR, 2 5 1 53 A ) B T KO A S
o BAN, B PR BT T 3 FhK A AL BEAE K
. ( Jussiaea stipulacea Ohwi) 5k ¥ ( Elodea nuttal-
lii) JAHR & ( Eichhornia crassipes) %t % 2 F 4 25 A
W WS Bl g 2 AR, 5 SR 3 WU O R ) A K e AR
MR HA BRI W AV, 3l A 7 o el
Poxg s g i 0w IR AR K AR 2R AT A R 18 2R

PG AR AR B R O AR R A B AR
SRR FRE ), i A X R S Y Y K BEATIR B ik
HRREAE T R IR L Al T AR BT ST, R IR MR A
WL AR A Se Ml =R, AR SR 45 SRR

2 S0 TC ML B A R W B ) e RV, 152
pmol/ (g FW  h), J7E /)N T H X 2 & Y e K i i 3
X TR K, 9 0.97 mg/L, 15 W H7EAK
WP N TCAILE Y S A B o g SRR B B W Wi Bl
T SH T WAL, XS HEGE T A5 0
YEF 5 (Alternanthera philoxeroides Griseb) . X\ HR 3
( Eichhornia crassioes Solms) ¢ K 35 B ( Cyperus iria
L) F123.03 3% (Ipomoea aquatica )4 Fh 7K 2= A W AR & i
W B Iy 2 e, eV, 0 i R 75,30 we/ (g FW -
h) .68.80 ug/ (g FW - h) 38.70 ug/(g FW « h) [ fl
36.40 ug/ (g FW - h) K, 435k 1.06 mg/L.0.95
mg/L.0.25 mg/L 1 1. 67 meg/L, 458 FMH, NEHE
Wy Xof Tl 1) R M A T R 22 e, b a0 S 2
SRR RAEY V., G5 R 28 3 % T AR ]
AR 2 )5V, 4712 ug/ (g FW - h) & T
XI5 BB S8 45 5, W] RE A T S g g SR AL T AN [A)
Y A A
3.2 ZEEXAKFEBEANG

2 SR AE A PR TE K R R R A A T, A
KR, B A I f AR, R v R A B o B
o LI HT ARSI R R R R A W ) 3
mT 77.40% .21.86% F1 21.36% , 7& 5256 ) ) 4
Py e BRI A B 2 RS, T
AE th Tk b B SR NN R MR 2R T A,

SCYG R SR K TR NP B R 4F R
LBRBCR . HXE TN NH, -N TP il DOP 1 2 [ %
Ay AT ik 3 38.13% .44.85% .63.77% A1 53.95%
BT BREE () N (P 55 g (AR B B ARG, mT BB 2 th T S8 40
K EHBCA BV vE , K PRl B Y AR e T
SR AR . ABE A Y K T R E IR BT, 2SR
W H B AR BOK R NP W, R A IR R
T AR Z A W 4 0 K i 1 il A £ s KA R
G35 Y ) R W i R K A S AT 2R
SR g8 K 2 S IR M 95 e ok R g TN
NH, -N F1 TP ) 2 5K 7 9 H 92.9% .93.9%
94.3% W] W s TAC LI 45 R T RE = th T H LI IR
JER30C, KR M & A K KA, 7 — S
SEHG HIK BRI 6 NPk A K
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