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Abstracty In order t6-evaluate the mechanism of action of a(,twdted sludge properties in nitrogen removal by endogenous denitrification
(henceforth EDNR) , a new kind of automatic oxygen supply device (AOSD ), was applied to the A/O process. The domestication
effect of the aeration mode on the activated sludge properties and microbial communities was investigated under the intelligent aeration-
controlled A/O process (I-A/0) and the continuous aeration A/O process (C-A/0). The results demonstrated that the effluent NH," -
N and NO, -N components showed obvious accumulation efficiencies and activated sludge generated conspicuous limited bulking in the
1-A/0 process. Domesticated sludge in the I-A/O process was able to enrich more SCOD to transfer into the polymeric substances as
Gly, under a rich exogenous carbon supply state, and stimulated nitrogen removal by endogenous denitrifying under a scarce exogenous
carbon supply state. The EDNR rate went up to 0. 83 mg+ (L-h) ~" in the I-A/O process, which was more than that achieved by the C-
A/0 process. The microbial communities in the two processes were evaluated by the Illumina HiSeq high-throughput sequencing
technology. The results showed that there was no obvious difference in the sludge microbial community diversity between the two
processes, but the Candidate division TM7 proliferated in the I-A/O process, and become the abundant taxa to prompt limited
filamentous sludge bulking and Gly storage capability enhancement. The oxygen supply mode of AOSD made the activated sludge
properties and microbial communities to be screened selectively in the new environment, aerobic heterotrophic bacterial activity to
decline, and endogenous denitrifying action to strengthen, which made the I-A/O process implement a kind of dynamic balanced state
that limited the DO demand.

Key words: automatic oxygen supply device (AOSD); A/O process; activated sludge properties; carbon transform; endogenous
denitrifying nitrogen removal ; [llumina HiSeq high-throughput sequencing
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Fig. 1  Control mode of AOSD
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Fig. 3 Contaminant removal efficiencies in the 1-A/O system
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B B SR AERR IR SR Y. K 4 BTR, PERSE
EPS & [ & R W AR, 17 EPS 2485
AN, Hod 1-A/0 B9 EPS 24765 sl 4 ~
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EPS) HHIE A7, H TB-EPS X6 2 1Y W Fi- 55 £ W ik
e s IEADG. TEARMSE T, 1-A70 1578 EPS
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Table 3 Pearson correlation coefficient between the different indexes of the activated sludge properties
I-A/0 R4t C-A/0 R%E
I SVI SOUR EZ B R/ EAR SVI SOUR EZ EHR  ZH/EAR
SOUR 0. 864 1 0. 834 1
EZ 0.737 0. 439 1 0.758 0.757 1
B -0.893* -0.919* -0.671 1 -0.877 -0.657 -0.411 1
EZ 74 =0 0.921* 0.873 0.811 -0.968 ** 0.969 ** 0. 749 0. 627 -0.963 " 1
H 7k coD -0.954" -0.819 -0. 869 0.932* -0.985* -0.757 -0. 602 -0.238 0.758 -0.746

1) = FRIRTE 0. 05 ACF (BUM) L RFHIE; * = FIRTE 0. 01 ZKF(UM) | AR

AR AR R 52 B SCOD —Gly Ak I 7.
C-A/0 1 AGly/ASCOD fHAR THLSMH, AIfE 2K &
LA DI S A B TR A A A S 3R B %,

SCOD My AR T o i 2%

BB T AR BER 78 2 51 T, C-A/0
ZEENO; -NIEALTE 2 ~4 h BEASE N, FI Rl
fE %% 6.53 mg-(L-h) ~'; 1-A/0 RZENO; -N
RS e 25 5 h, HFEHMEAN K 3.09
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Table 4  Parameters during the experiment cycles

ASCOD/At/mg-(L-h) ™' AGly/At/mg-(g+h) = AGly/ASCOD ATP/At/mg-(L-h) !
SHAME BB mg(Lh) V8 m (1) s mg(Lh)
1-A/0 C-A/0 I-A/0 C-A/0 I-A/0 C-A/0 I-A/0 C-A/0
0~0.5 ~1008.28  —644.78 56.48 20.86 0.056 0.032 27.42 28.4
4 B 0.5~1 —411.84  -417.96 59.04 4.22 0.143 0.010 6.38 10.18
1~1.5 -37.88  -232.28 14. 44 1.94 0.831 0.008 -9.08 -7.4
N NO; -NJZ fififk % DNR ASCOD/ANO, -N AGly/ At ATP/Ai
S IE/R 3 ° - e .
/mg-(L-h) /mg-mg /mg-(g-h) /mg+(L-h)
2~3 3.24 5.17 105.92 17.41 -18.25 18.94 27.91 14.12
I ~4 1.72 ) .54 ) -8. 10.21 . -1
BB T 3 7 7.9 0.5 7.36 8.79 0 6.93 88
4-~5 4.31 1.15 5.95 15.27 23.54 0.44 2.95 5.03
5~6 0 0 0.05 0 -2.88 6.92 4.05 2.88
6~8 0 0 0 0 -5.81 -6.22 0.12 0.67
NO; -N A 52 il Al i % AGly/ At ATP/At
ST Bk 7 NIVRRLER AGly/A NO; -N var -
EDNR/mg- (L-h) ~! /mg-(g+h) /mg+(L-h)
19 ~23 2.66 0.25 — 15.24 0.25 -3.81 -0.34 1.44
23 ~ . .1 2 11 -1. -1. -0.2 -0.51
R T 3~36 0.69 0.18 38 98 0.29 0.5
36 ~47 0.69 0.49 1.77 1.35 -1.22 -0.66 -1.08 -0.13
47 ~62 0.56 0.17 1.14 6.94 -0.64 -1.18

-0.29 0.05

1) BORHT 65 F- 8 KR 1
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AT B LAZO . (C-A/0 T5eRE A S A
1063 1 02658°0TU, Hrh 869 4 OTUZN P ARy
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* ¥
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S T OTU ACE 5%k Chao 1 #5%% Simpson 154 Shannon 5% W
1-A/0 1063 1096. 0277 1130. 8814 0.0451 4.9187 0.998 2
C-A/0 1026 1054.7856 1 070.507 0 0.0242 5.0117 0.998 4
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Fig. 6 Venn diagram of OTU
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Fig. 7 Species distribution levels of phylum, class, family, and genus
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Fig. 8 Changes in the action mechanisms of the sludge properties in removing nitrogen by endogenous denitrification in the I-A/O system
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