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Abstract: To study the enrichment regulation of anammox bacteria during the whole start-up process of anammox
reaction, two reactors with addition of carries of Spherical Plastic (SP) and Bamboo Charcoal (BC) and one without carrier
(CK) were used to start anammox reaction. Then FISH and q-PCR analyses for the growth of all anammox bacteria were
conducted during the operational process. The results indicate that the number of anammox bacteria in all reactors increased
with time during the whole start-up process, which was consistent with the removal rate of ammonium and nitrite. On day
123 of stable phase, the percent of anammox cells in the sludge of CK, SP and BC accounted for 23.3%, 32.6% and 43.7%,
respectively. The number of anammox bacteria 16S rRNA gene copies was (25.64+£2.76)x107, (47.12+2.76)x10" and
(577.99+27.25)x10” copies g ' VSS in the sludge of CK, SP and BC, respectively. Carrier addition could dramatically
increase enrichment of anammox bacteria. BC addition significantly increased the anammox bacteria number in the UASB
reactor which resulted in the acceleration of the anammox start-up process. In addition, the max specific growth rate and the
minimum doubling time were 0.064 d™' and 10.8 d in BC reactor. The max specific growth rate of anammox bacteria in BC
reactor was 1.78 times and 1.88 times greater than that in CK and SP reactor, respectively. Therefore, the FISH and q-PCR
analyses were suitable for determining the enrichment regulation of anammox bacteria during the start-up time, while a bit

of differences in results existed between the two analytical methods due to the difference in analysis targets.
Keywords: carrier, anaerobic ammonium qxidation, anammox bacteria, fluorescencein situ hybridization (FISH), quantitative

PCR (q-PCR)
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Fig. 1 Changes in appearance UASB reactor during the whole start-up experiment (from left to right CK, SP and
BC reactor, respectively).
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SP reactor CK reactor

BC reactor

Seed sludge 44 d sludge

70 d sludge 106 d sludge 123 d sludge

2 Anammox E7E UASB MM EEFER (L&A FK Anammox H, E&EHKF DAPI)

Fig. 2 Enrichment of anammox bacteria during the entire start-up process

technology (Red referred to anammox bacteria; Blue referred to DAPI).
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Table 1 The number of 16S rRNA gene copies of anammox sludge in the three reactors

16S rRNA copies in anammox sludge (g VSS)
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CK reactor

SP reactor BC reactor
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2 =EARNBRENTIED Anammox B BY4E KR FE LR G
Table 2 Specific growth rate and doubling time of anammox bacteria during the entire process in the three

reactors
Reactors CK reactor SP reactor BC reactor
Average specific growth rate (d ') 0.022 0.027 0.048
Average doubling time (d) 30.9 253 14.5
Max specific growth rate (d™") 0.036 0.034 0.064
Min doubling time (d) 19.5 20.3 10.8
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