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Orthogonal Experiment on Ammonia Nitrogen Release from Wetland Substrate Under Selected Factors
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Abstract: The selected factors that influenced the releasing rates and changes of ammonia nitrogen (NH,-N) from the substrate in an inte-
grated vertical flow constructed wetland were studied by using small-scale static experiments. NH,-N concentration of the effluent was mea—
sured while the temperature (T), pH value, dissolved oxygen (DO) and organic matter (COD) of the influent were set as the orthogonal com-
bined circumstances. Through the least three parallel groups of experiments under the condition of nine different combinations of the four en—
vironmental factors, the results indicated that NH,~N releasing rate was most significantly affected by temperature, and increased with the in—
crease of temperature at 15~35 °C. The releasing rate at 25 °C was about 2.9 times of that at 15 °C, and the releasing rate at 35 °C was up to
about 5.6 times of that at 15 °C. The content of inorganic nitrogen was no more than 2% of total nitrogen in soil, so the ammonia nitrogen in
the effluent was released mostly from the mineralizing process of organic nitrogen in the substrate, which may contribute to the activity of am—
monifying bacteria that was greatly enhanced with the increase of temperature. DO values had no obvious influences on NH,-N releasing
since ammonifying bacteria might be more adaptable to low DO. Low COD concentration was not a limiting factor for NH,~N releasing for the
substrate was rich in organic matters itself. The substrate of wetland had a wide buffer to pH, so the influence of pH was not remarkable.
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Table 1 The design of orthogonal experiment

L T O DO/mg » L pH CcoD/mg+ L
e
A B c D
1 1 (15) 12 1 (6.0 1
2 1 (15) 2 (4 2 (75) 2 (20
3 1 (15) 3 (6) 3 (9.0 3 (40)
4 2 (25) 12 2 (75) 3 (40)
5 2 (25) 2 (4 3 (9.0 1
6 2 (25) 3 (6) 1 (6.0 2 (20
7 3 (35) 12 3 (9.0 2 (20
8 3 (35) 2 (4 1 (6.0 3 (40)
9 3 (35) 3 (6) 2 (75) 1
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Figure 1 A schematic diagram of the experiment
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FRAR WL DA & (DO A5 0.01 mg- L, pH H B ik
0.01) ;COD R FHEFE FR #I: s NH,~-N R AN iRt

2 HR5iITR

TEASSEIN 3 YT , BRCEA T 3 YR Al 4
P, R UCEA TS0 38, A 1 3 55 (ngk 2 Jor
), LA spss13.0 #7480

2 3GITAS R IR BRI A T S 25
/NT0.05 Z b, HARPRRF 5 0 i PR AR
F 0.05, X Ut AR [RITELEE (T) N & A BB 2 Sl
B3, M (DO) ,pH {E 1A #L (COD) X & A 1)
VeIl ESpRTES AN
2.1 BEXNEAEMHIZN

G2 RS 3] IR KO 22 Rl 22 5 8
HEZR P e E/NT 0.05, iX R R X AR A5
Wi G 5 25 ) AESCH R T B R S R R MR A AL
By R IR P T e TR

DRI ERG 4 A s I . K R A R — TR
PR L P 2 R BRI, o — 7 T o+ 1

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

27 5 1 7

B2 % 293

*2 EXEWER(NLIREE)
Table 2 The result of orthogonal experiment

NH4-N B /mg « L

T
Jjn

O 82K 5§ 3K
1 0.973 (0.140) 0.879 (0.210) 1.020 (0.249)
2 0.736 (0.149) 0.576 (0.153) 0.756 (0.189)
3 0.925 (0.352) 0.677 (0.168) 0.599 (0.133)
4 2.592 (0.270) 2.472 (0.053) 0.897 (0.102)
5 2.601 (0.355) 2.450 (0.098) 0.983 (0.120)
6 3.816 (0.206) 3.756 (0.365) 1.232 (0.173)
7 4.942 (0.524) 4394 (0.901) 3.839 (0.534)
8 4710 (0.156) 4.279 (0.652) 5.020 (0.651)
9 3.751 (0.382) 3.302 (0.631) 4.409 (0.716)
=3 FESWR
Table 3 The analysis of variance

TERIE BTN AWE B Rl BEMER
T 55.467 2 27.734 53523 0.000
pH 0.013 2 0.006 0.012 0.988
DO 2.234 2 1117 2155 0.145
COoD 0.752 2 0376 0.726 0.498
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MLAEMA it
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Ji NOs-N, 5 2 #E 7.14 g (LA CaCO; 7)), X LETH
WRFE AR pH (R RUE Y IE 22 S ., S R
FEMHN AT B 22 5

IR AN, G2 A5 50, pH {E 45 K4
P A "B E@E%‘fﬁ%@ﬁ\%ﬂjﬂ P1,=0.973,P;=
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PEHE R 43 5] 4 P,=0.058, P,,=0.179, P,,=0.538, DO X}
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PLb  FERURCPA TSR RS 6 d, sl 2 50 3 T4k
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TP B 15 CIHY 2.9 5 447,35 CHHF
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AR B B T e T,

(2) HE AT pH A RSR 28 wrhe 1 , Bk K 5
Mtk (pH=6.0) it (pH=9.0) , HiZKIRREAERFAE 7.4=
0.3 JREI Y, PRI pH {ELIRI A /Nt 2 1 TR SR T 8.
ES P

(3) ZAL BT REX MG A R IE N A S |,
ffii DO AU AU B MU AN

(4) 1 b KL R R 5 R o 3 A LT, AR vk i
COD #E/K XA AR T3 50,
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(1] XSV, B 5245 . U AV 0 RV I B 52 i R 2% 1E 32 i 3R 92 3]
IRBRIR 57K T #2441, 2006.5,17(3): 9-12.

[2] RAF], B H PG IR H DO A LIS = BRI 5
Wi [J). SRRl 44 5T,2005,18(5): 34-39.

[3] B E AL R 2. T3 A A3 AT (55 ) M. Ab e Aol i it 1996.
40-41.

[4] Borendeur J, et al. Fixed biofilm reactors in agricultural water recycle
systems: Effects of organic matter elimination on nitrification kinetics[J].
Wat Res, 1990, 24(2):207-213.

[6] i, Farl, T W AF. RRSME R R AL S Ak A M B A
WFFE[) A BB} 244 5T,2006,19(1): 26-29.

[6] Abeling U, Seyerid C F. Anaerobic-aerobic treatment of high strength
ammonium wastewater nitrogen removal via nitrite[J]. Wat Sci Tech,1992,
26(5/6): 1007-1015.

[7] Ford D L, et al. Comprehensive analysis of nitrification of chemical
processing wastewater[J]. Journal of WPCF, 1980, 52(11):2726-2746.

[8] Michael K S. Effects of oxygen transport limitation on nitrification in the
activated sludge process[J]. Res Journal WPCF,1991, 63(3):208-219.

[9] Hanki K, et al. Nitrification at low level of dissolved oxygen with and
without organic loading in a suspended -growth reactor [J]. Wat Res,
1990; 24(3): 297-302.

[10] Her Jiunn-Jye,Huang Ju-Sheng. Influence of carbon source and ratio

on nitrate/nitrate denitrification and carbon break- through[J]. Biore—
source Technology,1995,54(1): 45-51.

Bt A SORIK T ABZST RIS KA St B 2, oy
ST, IR T L2 TS B A 2 R A TR R |

PDF SCH# ] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn


http://www.fineprint.cn

