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The Purifying Effect of Nitrogen in Drainage Ditches of Different Operation Periods

GUO Chen—yao'?, LI Qiang—kun", KE Gui-ying’, HU Ya—wei', SONG Chang—ji', FENG Hui—juan'?, XIA Rui-yan'?

(1.Institute of Yellow River Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, China; 2.College of Water
Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 3.Hydrology and Water Resources Bureau of
Sanmenxia Reservoir, Sanmenxia 472000, China)

Abstract: Based on the experiment about static simulation of drainage ditches, the article used typical non—point source soluble nitrate and
ammonia nitrogen as an example to analyze the changing process and study the effects of nitrate nitrogen and ammonia nitrogen
concentrations in the simulated drainage water of different operation periods. The results showed that ammonia nitrogen and nitrate nitrogen in
the drainage ditches of different operating periods could be purified effectively. The purification process had the characteristics of ‘fast
purification, wave balance’,in which ammonia nitrogen concentration decreased faster than nitrate nitrogen and the range of ammonia
nitrogen concentration in the ‘wave balance’ stage (<2 mg+L™") was lower than nitrate nitrogen( <3 mg+L™"). The different operation
periods had great influence on the purification rate of ammonia nitrogen and nitrate nitrogen in the ditches at the initial stage of the
experiment , in which the purification rate: The multi—years ditch> the 7-month—old ditch>the 1-month—old ditch. In addition to the nitrate
purification rate of nitrate nitrogen in non—ecological ditches of different operation had significant difference, no significant difference in the
remaining stages; There was no significant difference in the change of ammonia nitrogen concentration in the ditch at different operating

periods, except for the “fluctuating balance’ stage of the 7-month—old ditch (P=0.03<0.05). There was significant difference in the early
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stage and the ‘wave balance’ stage of the purification process about nitrate nitrogen in the 7-month—old ditch and the 1-month-old ditch,

the trend of purification for the multi—years ditch was similar, and no significant difference. In summary, the experiment proved that the

growth of ditch operation periods could enhance the ability of purifying nitrogen,which had certain significance for further exploring the

development process of the drainage ditch, rational design and management of the ecological ditches.

Keywords: ditch; operation period; nitrate nitrogen; ammonia nitrogen; purifying effect
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Figure 1 Cross—section of the experimental equipment
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Table 1 Physical and chemical characteristic of ditch sediment

- OB %
BT pH {H AR /mg kg™ i /mg - kg™
<2.00 pm 2.00~50.00 pm 50.00 pm
1 Hi% # 7.52 0.689 0.541 17.247 73.826 8.927
1 A 8.01 0.546 0.762 15.468 74.355 10.177
7 1k # 8.04 0.792 0.526 16.613 70.426 12.961
7 A 8.16 0.597 0.345 15.280 75.796 8.924
LA # 8.29 0.778 0.506 9.582 60.482 29.936
ZAE 8.38 0.921 0.425 7.744 60.591 31.665
TE BT R SR, AR A S . M.
RHEZ N 12 mg- L BIRGIRI. 2016 429 J 1 HEE . s
2 FHRE5SMH

—IATREC ) NHNO; %9 2 200 mL, 4ZH7Ki&E 2
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95 HEORE 1 R ARk B RS e e B 2 d BURE 11K
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20 mL, [A] B0 A /K ) pH AEL I BE 55, R EORE
J AR RN AN B AGK AL BT NHE 22 5%
A NH;, 2 K3 AR, I R 35 R 7E S5
HRATEA T KB BRAEPE o L3R 2.

FEAHRIBUS 28 0.45 pum [ 08 5+ BEOCHR[19]2F
TPEs =B b, e b FE A A AR, &
BTN ES A Smartchem140 4 [ Zhb22 431X .

*2 LEKEBUMER

Table 2 Physical and chemical characteristic of overlying water

B pH {H KR/
LA # 7 Al 4R 1A 7T AR 24 C
2016-09-01 8.39 8.64 8.76 8.30 8.53 849 27.7
2016-09-06 8.32 8.21 9.39 9.27 9.42 945 25.8
2016-09-10 7.55 8.34 8.34 8.70 9.10 923 244
2016-09-18 7.68 8.12 8.62 8.49 8.95 877 235
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Table 3 Results of one-way ANOVA of the drainage ditches of different operating periods
HZSTH I The ecological ditch AEA I The non—ecological ditch
I H Ttem - -
5} 8] Time A R ( Sig.) 5[] Time A JEAE R ( Sig.)
A Ammonia 9/1—9/5 0.045 0.956 9/1—9/5 0.056 0.946
nitrogen 9/6—9/18 3.987 0.030 9/1—9/18 0.106 0.901
9/1—9/18 0.183 0.834
fii% Nitrate 9/1—9/5 0.145 0.867 9/1—9/6 11.439 0.001
nitrogen 9/6—9/18 0.640 0.535 9/7—9/18 2.720 0.086
9/1—9/18 0.292 0.748 9/1—9/18 1.509 0.233
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Figure 4 Changes of NHi{—N and NO;—N in the drainage ditches of

different operating periods

FVE, HEAMGFBE LR . 2857 1
WE>1 F iy UL JoK A A, HEK A 4% 2
REA BGRAEAER , HBEE 21 T, A
(il A B s B B E 22 R (LR 5);@
A AT BTN A L SR 5, AN RS T T AR
B E PR ARG LRI B E M R (R 5), 3
HHAE S0 WA, SRS AR FE 5 B ks o, 91T 9
A 4 Hik3 e, BEE NOsH B s /b | R Ak 8%
FEAIG; @5 A S R P A A S L B ], AN Rlis
AR A S R TR A AR B B R (9
A2 H—9 8 H:P=0.001<0.05,9 1 2 H—9 18
H : P=0.002<0.05), HiF {6 g : Z24>7 A i#>1
A @1 A IEARA 2500 PR AE 2598 1R P il gk
AR L T E (B 5(b) (B 6(b)), X5
1 AR Te P s A & w1 7 AR A AR (I
) LSRRI, TR RI B/K s U o
mF EEKP R SR, R AR K
Hh [RIEUEBHAESE IO RTHA 1 T #398 J g Ak /1l
A DK PR s @Rl —ia AR ST R
SR N A LRI R F AR ARSI IR X Ul AE
BB PR AR AR IR T 2R W A sg 4, H:
2 AR B, T AR B B 2/ K

3 3t

AT LA, AR A T HIA SR K A
T A A BAT BRI E T . AT IRXT R
AN T B R A MR AR B R A A
PR JE YR AW b A R SE B R e AR K
W IEFICR, L TSR OIS R (NH -N
I NO; =N ) BEAS B A= 2578 U P O AL 4 R oM
2565, Rl A A R AN I ) AR A 28 460 <
TTE AR X G 4R, A B T b A1k,

R4 EFQRMEESAREZUEINER(—TLEDH)
Table 4 Results of one-way ANOVA of the ecological ditch and non—ecological ditch

JH Ttem 1 Ji% 7 Fik ZAF

Fs [E] Time F FEMER(Sig.)  HF[E] Time F FEMER(Sig.)  HFE] Time F FEME R (Sig.)

2%, Ammonia 9/5—9/18 0.587 0.453 9/1—9/4 0.028 0.873 9/1—9/4 0.096 0.767

nitrogen 9/1—9/18 0.281 0.600 9/5—9/18 6.390 0.020 9/5—9/18 0.187 0.670

9/1—9/18 0.396 0.535 9/1—9/18 0.015 0.902

% Nitrate 9/1—9/6 16.080 0.002 9/1—9/6 11.389 0.007 9/1—9/4 0.885 0.374

nitrogen 9/7—9/18 7.621 0.014 9/7—9/18 5.776 0.029 9/5—9/18 0.378 0.476

9/1—9/18 8.203 0.008 9/1—9/18 6.861 0.014 9/1—9/18 0.519 0.447

T A 1T 7 NI S AR BT IR A T IR AR A VA IR PR B L AR 0 22 53
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Figure 5 The purification rate of nitrogen in the non—ecological ditch
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Figure 6 The purification rate of nitrogen in the ecological ditch
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Figure 7 The purification rate of nitrogen in drainage ditches of different operating periods
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Table 5 Results of one-way ANOVA of the purification rate of nitrogen in drainage ditches of different operating periods

HZSTH I The ecological ditch

AEA I The non—ecological ditch

Ui H Ttem
Asf 8] Time F FEMER Sig. H5f ] Time F FEMESE Sig.
%A Ammonia 9/2—9/8 0.179 0.677 9/2—9/8 0.011 0.919
nitrogen 9/2—9/18 0.200 0.657 9/2—9/18 0.039 0.844
fili & Nitrate 9/2—9/8 0.447 0.512 9/2—9/8 15.114 0.001
nitrogen 9/2—9/18 0.246 0.623 9/2—9/18 10.526 0.002
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