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Simultaneous carbon and nitrogen removal of Alcaligenes faecalis Y5
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Abstract: [Objective] Understanding the characteristics of simultaneous carbon and nitrogen
removal under different conditions. [Methods] We took strain Y5, which was isolated in the medium
with sodium acetate as the sole carbon source and capable of removing carbon and nitrogen
simultaneously, as the model microorganism in this study. The 16S rRNA gene sequence of strain Y5
was analyzed. The carbon and nitrogen removal dynamics of strain Y5, as well as the influencing
factors such as carbon source, ratio of carbon to nitrogen (C/N), dissolved oxygen concentration
(DO), temperature, and pH were investigated. [Results] Strain Y5 belonged to Alcaligenes faecalis.
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Compared with glucose and other organic acids, strain Y5 showed higher total organic carbon (TOC)
and NH4 -N removal rates in the medium with sodium acetate as the sole carbon source. When the
initial TOC and NH,'-N were 1 000 mg/L and 110 mg/L, the NH; -N, TOC and TN removal rates
were 99.54%, 92.95% and 86.55% after 48 hours aerobic incubation, respectively. [Conclusion]
Alcaligenes faecalis Y5 had efficient carbon and nitrogen simultaneous removal ability when taking
sodium acetate as the sole carbon source and its optimal conditions were C/N=10, pH 7.0-8.0,

D0O>6.20 mg/L, 30 °C.

Keywords: Heterotrophic ammoxidation, Simultaneous carbon and nitrogen removal, Alcaligenes

faecalis Y5
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(Alcaligenes faecalis)

Y5 2.2 R Y5 BRRE AR PREFE
Y5 Y5
30 °C 48 h 3 160 r/min
3—6 mm 30 °C 41 h NH, -N
93.62 mg/L 1.97 mg/L
2-5 2.23 mg/(L-h) 97.90%
(D Y5 NH,; -N
16S rRNA 1 440 bp (NCBI 2 453.87 mg/L (TOC 89528 mg/L) 4l1h
KF925435.1) IAM12369 172.77 mg/L (TOC 82.21 mg/L)
(NR_043445.1) (99%) 55.63 mg/(L-h) 92.95%
( 2 Y5 (TOC 90.81%)
B .x \\

&Y' -

2.0 pm

1 E#kYSBUBEEER
Figure 1 Transmission electron microscope of strain Y5
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Figure 2 Neighbor-Joining tree based on 16S rRNA gene sequences showing the phylogenetic position of strain Y5 and
representatives of some other related taxa
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Figure 3 The cell growth and the changes of carbon and
nitrogen compounds in experimental system of strain Y5
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Figure 5 The removal rates of NH4+-N, TN and TOC and
NH,-N TOC TN C/N=10 the growth of strain Y5 under different C/N conditions
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Table 1 The effects of dissolved oxygen concentration on the growth and ammonium removal ability of strain Y5

NH,"-N
Shake speed (r/min) DO Growth (ODggo) Final NH,*-N (mg/L)
160 (Anaerobic) <0.10 0.037+0.002 104.646+3.084
0 5.2540.10 0.141£0.003 66.594+1.306
60 6.20+0.20 0.319+0.007 36.378+1.628
120 7.454+0.15 0.467+0.029 0.170+0.812
200 7.50+0.20 0.432+0.038 0.631+1.312
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