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Abstract: The effects of three different influent strategies on the protein content of extracellular polymeric substances (EPS) were
investigated to assess their impact on sludge retention capacity of the CANON process. R1was operated under conventional influent
strategy as the control group, while R2 and R3 were subjected to different variable influent strategies. After 90 days of operation, the
SVI values in R1, R2, and R3 were 62.93, 53.10, and 57.59mL/g respectively indicating that the variable influent strategies could
improve sludge settleability. The PN/PS ratios were significantly higher in R2 (8.21) and R3 (7.61) compared to R1 (5.56).
Three-dimensional fluorescence analysis revealed that the proportion of aromatic proteins in TB-EPS was highest in R2 (32.47%),
much higher than in R1 (11.58%) and R3 (10.5%). This indicated that the variable influent strategy promoted the formation of
aromatic proteins in TB-EPS, enhancing the hydrophobicity of the sludge and improving settleability. The specific anaerobic
ammonium oxidation activity (SAA) increased to 4.03, 4.68 and 4.36mg N/ (g VSS- h) in R1, R2, and R3, respectively. Notably, the
SAA in R2 and R3 exceeded that of the seed sludge, indicating the successful formation of mature CANON granular sludge.
Although microbial activity in R2 and R3 was initially inhibited by loading fluctuations during early operation, the microbial
communities gradually adapted to environmental fluctuations and regained stable metabolic activity, successfully operating the
CANON process on day 54 and day 51, respectively. Total nitrogen removal efficiencies reached approximately 72.54%, 70.14%,
and 73.75% in R1, R2 and R3 by day 90, demonstrating effective nitrogen removal performance.

Key words: CANON; variable influent; composition of protein; granular sludge; intermittent aeration
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Table I Operation conditions of reactors

BKT NI BKIT RN YUGE HiZK

VA . . . . . .
(min) (min) (min) (min) (min) (min)
R1 10 120 - 300 30 10
R2 5 120 5 300 30 10
R3 7 120 3 300 30 10

RN E AN AE.

*2 BMERETER

Table 2 Operation status of each stage

B i ] (d) W/ [Al(min)  DO(mg O4/L)
I 1~7 15/45 0.20~0.30
I 8~47 15/45 0.10~0.15
111 48~90 30/30 0.10~0.15
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P 133.67 89.74
R1(30d) 182.59 129.72
R1(60d) 210.70 135.51
R1(90d) 237.04 155.71
R2(30d) 197.84 143.84
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R2(90d) 441.49 366.82
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Fig.2 Particle size distribution of the sludge
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