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Abstract:
high-temperature coal chemical wastewater. [Methods] In this study, a mesophilic ammonia-oxidizing

[Objective] To address the low efficiency of biological nitrogen removal from

bacterial strain Al and a mesophilic denitrifying bacterial strain D1 were isolated from the activated
sludge of the coal chemical wastewater treatment system of an energy and chemical group Co. Ltd. in
Shanghai. [Results] Based on the morphological, physiological, and biochemical characteristics and
16S rRNA gene sequence, strain Al was preliminarily identified as Aquamicrobium ahrensii and strain
D1 as Pseudomonas stutzeri. The single factor experiments showed that the optimal growth
temperatures of strains Al and D1 were as high as 42 °C and 40 °C, respectively. Then, we simulated
the wastewater treatment at the initial NH, -N concentration of 100 mg/L and 42 °C, and established a
co-culture composed of strains Al and D1 (W/W, 20%/10%) to explore the effects of the co-culture on
shortcut nitrification and denitrification and N,O release at different pH and C/N ratios. At 42 °C, pH
9.0-10.0, and initial C/N ratio of 2:1, the co-culture showed a nitrogen removal rate above 99.0% and
the maximum N,O yield of 51.3%. [Conclusion]| This study can provide technological support and
strain resources for the biological treatment of high-temperature coal chemical wastewater, and help to
reveal the law of N,O release in the treatment of high-temperature wastewater.

Keywords: wastewater of coal chemical industry; mesophilic ammonia-oxidizing bacteria; mesophilic
denitrifying bacteria; isolation and identification; nitrogen removal
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BB, RMDGH, DAY il g,
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ARFED
2.2 H#E Al #1 D1 &Y 16S rRNA EEF 5
V2

HEk A1 F1 D1 AY 16S rRNA J[H 42 K451
1375 bp Fl 1429 bp, ¥ 16S rRNA FE[H 751
7t GenBank (4 2 /E BLAST Huxf, FfAR#E
MG RWERZELEMN . HKk A1 BT
Aquamicrobium J&, 5 Aquamicrobium ahrensii
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FIE(E 2), MEHAT, CEEFN AOB A
5 &, 4314 Nitrosomonas, Nitrosospira,
Nitrosovibrio. Nitrosolobus #1 Nitrosoccus, 1%

El1 Bt A1 F1 DI BEMERESRA
Figure 1

Photographs of the strain Al and D1 colony and strain morphology. A: flat chart, scale=2 mm; B:

scanning electron microscopy, scale=0.2 um; C: flat chart, scale=10 mm; D: scanning electron microscopy,

scale=0.5 pm.
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2 HHEALFIDI AZEAkBER

Figure 2 Strains Al and D1 phylogenetic trees. Bar 0.005 0 and 0.001 0 at the bottom is the sequence
divergence. The numbers of GenBank were shown in parentheses.
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4152k Aquamicrobium J& T Pseudomonas J& .
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i, NO, -N i JF R0 B 42T, HEm i N,O 15
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3 BEIMEK ALF D1 RAFEFM

Figure 3 Effect of temperature on nitrogen removal characteristics of the strain A1 and D1. A: ammonia
nitrogen conversion rate of the strain Al; B: nitrite nitrogen reduction rate of the strain D1. Values represents

means=SD. Three biological repeats were performed.
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Figure 4 Nitrite reduction and N,O yield rate of the strain D1 at different temperatures. A: T=25 °C; B:

T=30 °C; C: T=35 °C; D: T=40 °C; E: T=42 °C.
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Figure 5 Effects of shortcut nitrification-denitrification on nitrogen removal and N,O release under
different C/N ratios. A: C/N=1:1; B: C/N=2:1; C: C/N=3:1; D: C/N=4:1.
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S
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