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Nitrogen removal by a 2 inflow non-aerated nitritation/anammox reactor using
carbon fiber media

Yamamoto-lkemoto, Ryoko
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Nitrogen removal using anammox bacteria (AMX) has attracted attention as an
energy-saving wastewater treatment method. In this study, we proposed an aeration-free one-stage
reactor using carbon fiber carriers to further save energy consumption and establish a stable
treatment method. The optimum operating conditions and microorganisms community were investgated
using an labo-scale reactor. The results showed that nitrogen could be removed when the wastewater
was added from the top end of the carbon fiber, and a nitrogen removal rate of 0.3 kg-N/m3/d was
achieved with a hydrolic retantion time of 1.5 hours. In the absence of circulation,
ammonia-oxidizing bacteria (AOB) dominated in the biofilm formed on the carbon fiber in gas phase
and AMX in the liquid phase. In contrast, circulation induced a co-dominance of AOB and AMX in the
gas phase.
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stage 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0-132 | 133-260 | 261-293 | 294-369 | 370-424 | 425-439 | 440-456 | 457-496 497- 527 576 597 706 785
(mL/min) 3.7 4.2 4.2 4.2 8.3 8.3 8.3 8.3 8.3 16.6 16.6 16.6 16.6 16.6
HRT (h) 6.8 6.0 6.0 6.0 3.0 3.0 3.0 3.0 3.0 15 15 15 1.5 1.5
ILR (kg-N/m?®/d) 0.19 0.21 0.21 0.21 0.42 0.42 0.42 0.42 0.42 0.84 0.84 0.84 0.84 0.84
(cm) 2410 15 15 15 15 15 15 15 15 15 20 23 28 34
(mL/min) 3.7 0 8.4 16.5 16.5 33.2 0 0 0 0 0 0 0
1 1 1 1 1 1 2 2 2 2 2 2 2
(mL/min) 3.7 4.2 12.6 20.7 248 415 8.3 8.3 8.3 16.6 16.6 16.6 16.6 16.6
3 Run2
stage 1 2 3 4 5| 6 7 8 9 10 11
0-58 | 59-148 | 149-184 | 185-198 | 199-221 | 222-282 | 283-345 | 346-352 | 353-387 | 388-420 | 421-
(mL/min) 6.0 6.0 8.3 8.3 8.3 8.3 10.7 8.3 8.3 8.3 8.3
HRT (h) 4.2 4.2 3.0 3.0 3.0 3.0 2.3 3.0 3.0 3.0 3.0
NLR (kg-N/m3/d) 0.3 0.3 0.42 0.42 0.42 0.42 0.55 0.42 0.42 0.42 0.42
(cm) 10 15 15 15 15 15 20 20 20 20 20
(mL/min) 0 0 6.8 8.3 16.6 33.2 33.2 33.2 33.2 0 0
1 1 1 1 1 1 1 1 2 2 2
(mL/min) 3 3 6.8 8.3 16.6 33.2 33.2 33.2 33.2 4.2 8.3
[NH4"-N] [NO2-N] [NOs-N]
(NRR) (NRE) (ARE) (ACR)
pH DO pH (F-71, HORIBA
) DO (HQ30d Hach Loveland USA)
wu WM
A wu WM WL BF
DNA FastDNA SPIN Kit for Soil (MP Biomedicals,USA)
16S rRNA V4 2 PCR
515T, 806R PCR T100 Thermal Cycler
(Bio-Rad USA) OTU  UPARSE(Edgar 2013) SILVA_128(Quast et al.

2012)
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