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Start-up and Performance Optlmlzatlon of a CANON Pllot ‘Reactor “;.'f" “
SUN Qing-hua, WU Di*, ZHOU Jia# Zhong, ZHENG Zhi-jia /
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(anﬂdao SPRING Water Treatment Co. , Ltd. angdao 266555 China) i L W ’ s

Abstract A completely autotrophlc nitrogen I;em,oval szfa-nltrlte (CANON) reaotor Wi cqtaly she:d by seeding ordinary actlvap@d
sludg_e with rejéct ,water as the influent at (30 +3) from/4 sewage treatment plant'i in Qingdao. To solve bacterial lo&s and optlmlzﬁ-
reactor performance ; a, suspension of blologlcal earrlers was “added to the CANON 1 ctor The: u"esult showed that the reactor was
successfully stdrted 130-days later. The total nltrogen re_ynoval load was up to 0.03 kg- (m -d) 7', and the average variation rafto of
nifrate and ammonia (_RNM) was 0. 09, which'was close to'theoretical value 0. 11. The CANON active sludge reactor ran for 300 days.
Duritig theﬂ stable operdtlon period, the total nitrogen removal rate was stable at 0. 20 kg- (m?-d) 7. Red granular sludge was mixed
with the efﬂuent of the syStem, and the particle size of granular 'S'ludge was between 1 and 3 mm. The suspension carriers were added
to the CANON reactor with a filling rate of 30% . The fillers added to the moving bed biofilm reactor (MBBR) were mature fillers in
the nltrlf:ymg reactor of the laboratory. The accumulation rate of nitrification was greater than 95% , and the ammonia-oxidized surface
load reached 2.0 g+ (m”-d) ~'. After 30 days of operation and culturing, the system was successfully converted to a pure membrane
system, and the biofilm on the surface of the carrier turned pale red. The total nitrogen removal load was up to 0. 17 kg-(m*-d) ~
The average Ry, was 0.14, which was slightly higher than the theoretical value of 0.11. This suggested that the CANON sludge
adapted to the environment in the MBBR and began to enter a stable stage. The CANON-MBBR ran for 200 days. During the stable
operation period, the total nitrogen removal rate was stable at 1. 15 kg+(m’-d) ~". The biofilm was bright brick red with a thickness of
150-250 pm. MLSS and MLVSS on the carriers were approximately 10 200 mg-m > and 9 000 mg-m >, respectively, and the total
biomass in the system was approximately 1.5 kg. Through high-throughput sequencing, AOB and AnAOB were found to be the
dominant bacteria species on the suspension carrier, with a relative abundance of 26.24% and 30.08% , respectively, and nitrate
oxidizing bacteria were successfully suppressed. The above results showed that CANON-MBBR with high-density polyethylene filler as
the suspension carrier had good nitrogen-removal efficiency and was conducive to the stable operation of the autotrophic nitrogen removal
process.

Key words: completely autotrophic nitrogen removal over nitrite ( CANON ) ; autotrophic; moving bed biofilm reactor ( MBBR) ;

anaerobic ammonium oxidation ( ANAMMOX) ; sludge-digestion wastewater; pilot scale
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