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Effect of Dissolved Oxygen on Partlal Nltrlficatlon of Suspended and Attached

Growth Systems V=0 a
WANG sl-yu 'LIU Ling-jie, WANG# Fenf JI Mln

(School of Environmental Science and Engmeerlngj, Tlaﬂ]ln University, Tianjin 3(1')350 Chlné)

o

~Abstract . Dlssolved oxygen (DO) is jan }mportant t}actor in controlling the pamal nltrlflcatlon process, and it has different effe(‘ts on
different biological treatment systems. | The éffect”of dlfferent DO'"on performances of the partial nitrification process in suspended and
attached growth systems,” and the changes of 'microbial™ cgm'mumty structure by high- throughput sequencing technology were all
investigated.” The results showed that for a suspended®sludge system, the ammonia oxidation rate ( AOR) increased from 18.08
mg- (L.+h) ™' t0 30.27 mg- (L+h) ="' when the DO increased from 0. 25 mg+L"" t0 0. 50 mg-L~". The ammonia nitrogen (NH,"-N) in
inflent was completely changed into nitrate-nitrogen (NO; -N) after a 14-day operation; when the DO was kept at 3. 00 mg-L™", it
needed 77 days to restore the short-cut nitrification effect by reducing DO. In the attached growth system, the AOR was maintained
within a narrow range of 11. 50-13.50 mg-(L-h) ' when DO increased from 2. 50 mg-L ™" to 3.00 mg-L~". When DO was at 3. 00
mg-1,™", the ratio of NH," -N to nitrite nitrogen (NO, -N) in the effluent was maintained within 1: 1.2 to 1: 1. 7 through investigating
the results from an 80 day operation, and the ratio could meet the influent requirement of the anaerobic ammonium oxidation
(ANAMMOX) process. Microbial community structure analysis indicated that the abundance of the Nitrosomonas genus belonging to
ammonia-oxidizing bacteria (AOB) increased from 10. 07% to 18. 64% when the DO increased from 0. 25 mg-L ™" to 3. 00 mg-L ™" in
a suspended sludge system; the abundance of the Nitrosomonas genus in the biofilm system was 20.43% and that of the Candidatus

Kuenenia genus was 0. 78% when DO was 3. 00 mg-L~". Conclusively, the biofilm system could be used as a pretreatment unit for the
ANAMMOX process, because the partial nitrification process was less affected by DO and the partial nitrification rate was more stable.

Key words ; partial nitrification; dissolved oxygen (DO) ; biofilm; high-throughput sequencing; ammonia-oxidizing bacteria

KA E AL (ANAMMOX) T. 2 B—FhiEsi . &
FHIEFRAT . TEPKERER (NH, -N)
HAHA(NO, -N) (WHEHS T Lo 1:1.32 24,
4 ANAMMOX T2 s 0y i FH F 52 B 15 7K A 3 | 23
Btk b 50% 2247 FINH, -NTR 43484 NO, -N. H

B PEHE AR EL(DO) | R T2 (FA) | TiFES
TSMR (FNA) | 7§%fﬁ%’ﬁﬂ“l‘ﬁﬂ(SRT>%ﬂu%%%né&
FENO, -NAYFL R0 Ho iy & LT (AOB) 1
AR ER AL TR (NOB ) X 480 1) 35 Fl 2043 3R 0.3
mg-L7"FI 1. 1 mg-L~"7" #6538 A9 DO K, 7 LA

AEADH NOB A=K, Seat i fems fk.

AW LB, X T EIEIG R &4, DO & 78
1.20 mg-L~" LR A SC 3G FR il fL. Chen 45 ¥£
DO 4 0.30 ~0.50 mg-L™"SEHL T 5 BINH, -N &
FREAINO, -NBUR; fif AR #E DO 2 0.80 ~
1.20 mg-L™ "5 FSEPL T 95% HINO, -NFHL
YR B 2019-06-19; 1&iTHHA: 2019-07-16
HETE . [H50KKT5 0 b b 510 AN K £ I (20177X07106)
TEH® . FiilE (1993 ~ ), B BB g8k, EEAF5E 5 i Rhi5 K

H #E8 &, E-mail : wangsiyu9310@ 163. com
« WiEVEE , E-mail ; wangfen@ tju. edu. cn



12 14 T R A VR SN R S M A R G R A A BN ) 2 MR BIL 5431
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Fig. 1

ARG A WA RGR, B R R

BT

E1 EiZi5ik SBR R H itk &mE DO T/

Changes of influent and effluent nitrogen with DO in a suspended sludge SBR system
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0.8 L-min ™"

 HEAT R AR A AL 8RB S U, A R

ARG E AR AL BOR 2218, 20 77 d J7 NAR =
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2.1.2 B4 KI5)E SBR 7EARBES A DO T
LT — s TR

X B S B 0.4 Lemin™' (DO = 0.25
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L-min ' (DO =3.00 mg-L™") i} ( LAAH Ak S5 1 &%
HIABRSHT L DO 1) Ay —~ LAY SBR I P i) &L
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%Ezi‘ﬁ%%ﬁﬂzf# S ECZ BB pH B AR A Ak RN 1

BN, AR T 0.5, WK 2(al). K 2
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78} ot Y = g5k 0
S (a1)0.4 L-min™! 050 £ E70} doy Jao B [N a00 &
7.7 { (DO=0.25mgL ™) =} (b1) 0.6 L-min~ by : 2 =8 \l . 3
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Fig. 5 Relative abundances of microbial community composition at the genus level of suspended sludge under different DO conditions
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