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Transformation of Nitrogen Nutrients in the Urban Sewage Pipe Network

JIN Peng-kang, JTAO Ding, REN Wu-ang
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The paper focuses on the changes of nitrogen compounds in the Pipe network. A 1.2km long urban sewage simulation
network with artificial water distribution was selected as the research subject. Then we analyzed and evaluated the change
characteristics of nitrogen nutrients along the pipe. The results proved that ammonium chloride as the nitrogen source matrix, which was
necessary for microorganisms in the Pipe to survive and proliferate. Free amino acids, combined amino acids and nucleic acid produced
by metabolism were the major nitrogenous organic compounds. Among which, amino acids accounted for dissolved organic nitrogen
(DON) in the majority. The characterization results of three-dimensional fluorescence spectroscopy and size exclusion chromatography
showed that the characteristic fluorescence peak of organic matter in waste water was increased, and the protein (tyrosine, tryptophan) -
based fluorescence intensity gradually increased along the pipe. It was also found that small molecules of nutrients in the water were
converted to complex organic molecules under the assimilation of microorganisms.

Key words ; wastewater pipe network ; dissolved organic nitrogen (DON) ; transformation; amino acids; characteristic fluorescence
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Fig. 1 Simulated urban sewer network system
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Table 1 ~ Components of synthetic wastewater

A o/mg-L~" || 48K ¢/mg-L"!
M 200 FeSO, -7H,0 2
NH, Cl 180 JiiK CaCl, 3
Na, HPO, -12H,0 25 NaHCO, 130
NaH, PO, -2H,0 25 MgS0, -7H,0 50
KHCO, 50 MnSO, -H,0 2

F2 BKKE
Table 2 Synthetic wastewater quality
v COD NH, -N TN TP DO
185 -1 _ -1 -1 -1
/mg-L /mg+L~" /mg-L /mg-L /mg-L
BME 300+25 47 %2 48 +1

pH

8.0£0.5 0.3+£0.05 7.0+0.5
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1200 m. FEMERTZEST 0.45 wm [ BR T 4 8
IR X IR S R OKRE A S RS W AT E
BRI 5E T 4 i
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TS AR I 2 Ak T S 457 $E Y
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FH A R 50 mmol - L™ B LR BN, W sh Al B Ak
FUEE 30:50: 20 B HH s 2 KT Rl Bt B v
WAL : 0 min,0% B; 6.5 min,0% B; 7 min, 10%
B; 8 min,12% B; 9 min,13% B; 10 min,13% B;
14 min,14% B; 15 min,15% B; 20 min,20% B; 24
min,35% B; 25 min,36% B; 27 min,36% B; 28
min,40% B; 30 min,45% B; 35 min,60% B; 35
min, 60% B; 50 min, 100% B. ¥ #. 1.0
mL-min~"; HEE . 40°C; B K. 254 nm; JEEE
f 5 pl. R AP E TS I 2 FR.

(2) BV EERR )

B2 mL 385 K BETF 10 mL RS, imA
0.1 mL [ 0. 1% K8, il A 6 mL /9 6 mol-L~"' k2
KAWL IRAWE A Z RN S min, B25F E.
FESMFE 105°C K 24 h, B HG T80, bR
T 50°C HET, AR5 1 mol - L' R BR 1A i 0T € 2
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TR €0 3 32 0 5 BE & B DFAA i, B DTAA &%

B8P DTAA Ml DFAA 7 &5 2% {H B S5 DCAA
T
1.3.2 WA HT Tk

AYIEIEE - KU U R A 2
RHEE (4% ) B EE RS F2 LA B PR AR W I =i
Horp #E 6 h DL LT E. AYREUE . K e
A= B4 S 30% . 50% . 70% . 80% . 90% .
100% # BE R B2 BTRAE VA W A T BRI, [R]IHAE R 46
FEERFE 15 min; BKSERE S , AR BK S 19 4 ) 5
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Fig. 2 Chromatogram of the amino acids standards
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Fig. 3 Variation of biofilm structure along the length of simulated networks
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Fig. 4 Variation of the nitrogen-containing compounds along the length of simulated networks
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Fig. 7 Each component content of DFAA in effluent
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Fig. 9 Three dimensional projections of DOM fractions
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Fig. 10 Variation of organic molecularweight along sewer pipe
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