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Fig. 1 Schematic diagram of experimental system and experimental design
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Table 1 Characteristics of the toilet wastewater

. , HAbFEFR/(mg-L™)
M%E?TE/)E pH

rE (R RHE K B PERR . g 1 s, AW COD TAN ™
5%, VI A5 F) 3T 5 T FIT I K B P IR S SC kAR A Y ERTEN 849~8.95  510~1232  162~357  227~404
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Fig. 2 Changes of water qualities in the effluent of unit-1 and unit-2
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Fig. 3 Variations of free ammonia (FA) and free nitrous acid (FNA) concentrations in the effluent of uint-2
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Fig. 6 Appearance and microscopic view of the sludge in the bottom of unit-1
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Effect of pretreatment based on anaerobic sludge inoculation on the initiation
of partial nitritation for household toilet wastewater treatment
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Abstract Household toilet wastewater treatment (HTWT) is a shortcut for improving the sanitary condition in
developing rural areas. Partial nitritation anaerobic ammonia oxidation (PNAMX) provides a more economical
and sustainable option for HTWT. Partial nitritation is a prerequisite step in PNAMX. In this study, the effect of
anaerobic sludge inoculation in the pretreatment unit of toilet wastewater on the partial nitritation initiation
(PNI) was investigated. The results showed that this strategy could almost save a half of PNI time comparing
with the control reaction system. The mechanism of the anaerobic sludge inoculation is to attenuate the
competitive inhibition of heterotrophic bacteria against ammonium oxidizing bacteria in the aerobic reaction
section. This study can provide a strategy to the fast initiation of partial nitritation reaction in household toilet
wastewater.

Keywords  household treatment; toilet wastewater; partial nitritation; reactor initiation; anaerobic sludge
inoculation
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