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Abstract The effect of sludge recycle ratio (R) on the performance of the system was investigated in a pilot-scale
step-feed anoxic/oxic (A/O) nitrogen removal process for domestic wastewater treatment. Both the nitrification and
denitrification performance decreased obviously, although the nitrate removal in the first anoxic zone was increased when
the value of R was higher than 1.0. The highest and the lowest total nitrogen removal efficiency were achieved when the R
were 0.75 and 1.5 respectively with the removal efficiency were 92% and 72% accordingly. When the settleability of the
sludge was well, the R had no significant effect on the sludge level of clarifier and its separation, however, when the
settleability of the sludge was not favored, with the increase of R, the level of sludge in clarifier was increased linearly and
the problem of bulking sludge was exacerbated. In addition, the regulation of gradient distribution that the mixed liquid
suspended sludge concentration at each stage has been not clear when the R was at higher level and the sludge reserves
was decreased accordingly. Meanwhile, when the R was increased, the SRT was decreased accordingly, and the sludge
population can be changed furthermore.
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Fig.1 Schematic diagram of polit-scale step-feed nitrogen removal process
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Fig.2 The influence of returned activated sludge flow on the ammonia removal efficiency
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Table 1 The HRT of each stage under different returned activated sludge flows

1 2 3 4
HRT(h) HRT(h)  HRT(h)  HRT(h) HRT(h)  HRT(h)  HRT(h) HRT(h)
0.6 235 1.82 1.48 1.25
0.75 2 0.35 16 0.22 1.33 0.15 1.14 0.11
1.0 16 0.4 1.33 0.27 1.14 0.19 1.0 0.14
1.25 1.33 0.27 1.14 0.19 1.0 0.14 0.89 0.11
15 1.14 0.19 1.0 0.14 0.89 0.11 0.80 0.09
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