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Characteristics of Biofilm During the Transition Process of ' befﬁp_léte

Nitrification and Partial Nitrification o / =

ZHAO Qing', BIAN Wei', LI Jun'", WANG Wen-xiao', SUN Yi-qi', LIANG Dong ho', ZHANG ““'Shuﬂ’yanz y
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Abstract The Qliijectlve of the study was to myestlga}g"‘thq_.c'hange of biofilm characterlstlcs when jmplementmg the procedure of parblal_‘l
nitrification. A'xatio control strategy ( DO/NHZ*-N )" whs takento achieve partial nitrification’, and biofilm samples Were obtainedsat
10.27% , 52. 12% , and 93.54% of the"nitrite, ‘aécumulation rate. The amount andj’spatlal dlstlhbuuon of total bacteria, ammonia
oxldlzmg bacteria (AOB), and nitrite oxldatlve bacteru_li (NOB) were observed by fluorescence in situ hybridization ( FISH Y and
confocal lager scanning'microscope ( CLSM) t‘hrough ‘a thiree- dimensional excitation) emissfon matrix (EEM) to observe the secretion
arid @z)mpmltlon change% ofrestracellular polymer %ubstance% Ratlo,.control successfully enriched AOB and achieved partial nitrification
undey' conditions’ when NOB was not completely washed H.ete‘r'otrophlc bacteria and nitrifying bacteria coexist in the biofilm. The
heterotrophic bacteriawere in the outer layer, but nltrlfylng bacteria were distributed in the biofilm surface at 6-25 wm. During the
process of short-range nitrification, the AOB/NOB value gradually increased, and the stable operation period was as high as 15. 56.
During the operation of the reactor, EPS and microbial flora changes are closely related. When microbial activity decreased, EPS
secretion decreased. During the stable operation period of partial nitrification, NOB and other bacteria that are non-resistant to high
nitrite nitrous acid declined, and the fluorescence intensity of aromatic protein-like bacteria decreased. However, the three-dimensional
fluorescence spectra showed that the chemical composition of EPS was not obvious during the process of partial nitrification.

Key words : partial nitrification; biofilm; nitrifying bacteria; extracellular polymeric substances
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Table 1 ~ Main characteristics of the FISH probe used in the experiment
PRE Fr etk BB/ am BB /nm POBYE i
EUB338 Most bacteria 525.0 488. 1 FAM %
EUB338 1l Bacterial lineages not covered by probe EUB338 and EUB338 Il 525.0 488. 1 FAM 2%
EUB338 1l Bacterial lineages not covered by probe EUB338 and EUB338 I 525.0 488. 1 FAM 54
NSO0190 B-subgroup ammonia oxidizing bacteria 595.0 560. 8 Cy3 EAN
NIT3 Nitrobacter 700. 0 646. 8 Cy5 %
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Table 3 Characteristics of microbial population during different periods of partial nitrification
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