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Abstract! Ad(ﬁng external.carbon sources is an important method for advimced mnitrogen removal of secondary effluent in wastewater treatment plants ( WWTPs). In order to
compare the denitrification performance and economy of different carbon sources sufficiently, as well as the effect of long-term addition of carbon sources on the microbial
population structure, four single carbon sources (methanol, ethanol, glucose, and sodium acetate) and four types of composite carbon sources were prepared by mixing sodium
acetate and ethanol with a higher reaction rate and cheap glucose. The results showed that the effluent p(NO,” -N) concentration of all systems was less than 1.0 mg-L ™"
during the experiment. For single-carbon source systems, ethanol had the fastest denitrification rate, followed by sodium acetate and methanol; that of the glucose was the
slowest. In the composite carbon source systems, the sodium acetate/glucose (1:1) with COD/p(N) was 6, which was equivalent to the results of sodium acetate/glucose
(1:3), ethanol/glucose(1: 1), and ethanol/glucose (1:3) with COD/p(N) of 9, 10, and 10, respectively. The sodium acetate/glucose (1: 1) system had the fastest
reaction rate and the best economy. High-throughput sequencing results showed that after more than 70 days of operation, the structure of the microbial community had changed
completely. In the glucose-related system, the abundance of Candidatus Saccharibacteria, which is not popular in typical nitrogen removal systems, increased from 1. 16% of
seed sludge to 47.37%, and Saccharibacteria_genera_incertae_sedis correspondingly became the dominant community. This study not only provides a more comprehensive
comparison for the selection of carbon sources in WWTPs with ultimate nitrogen removal but also provides basic data for the role of carbon sources in the domestication of
microbial communities.

Key words: carbon source; denitrification; secondary effluent; microbial community; 16S rRNA
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Table 1 ~ Composition of minerals and trace elements

T TR R AR R L) W /g 17!
EDTA2Na-2H,0
I (CoH,4N,0gNa, -2H,0) 6.37
FeS0, -7H,0 9.145
EDTA2Na-2H,0
(CyoH,4N,04Na, -2H,0) 1911
H,BO, 0.014
MnCl, -4H,0 0.99
CuS0, -5H,0 0.25
| CoCl, -6H,0 0.42
ZnS0, 7TH,0 0.43
NiCl, -6H,0 0.19
NaSe0, -10H,0 0.21
NaMoO, -2H,0 0.22
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p(NO; -N)RJEFT COD/p(N) , & K p(NO, -N) &
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&T 1 mg-L™", J81E COD/p (N). F X% COD/
p(N) Ji , RGifaE iR AR AT 5 A4 JFE .

(2) RGEET R A mm iy B ETT6 h,
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Fig. 2 NO, -N removal performance in different systems with different external carbon sources
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