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Abstract

This study employed a sequential batch reactor (SBR) as the experimental apparatus to develop a
rapid cultivation process for aerobic granular sludge (AGS) using diatomaceous earth and oyster
shells as inorganic granular substrates, while evaluating its pollutant removal efficiency. Through
optimization of parameters such as substrate particle size, the process successfully achieved effi-
cient AGS formation and long-term stable operation. Results indicate that AGS supplemented with
oyster shells demonstrates outstanding removal of chemical oxygen demand (COD) and total phos-
phorus (TP), achieving a maximum COD removal rate of 95.87% and maintaining stable TP removal
above 60%. Morphological observations reveal mature AGS exhibits helical or ellipsoidal structures
with porous surfaces, facilitating microbial attachment and mass transfer. This study provides tech-
nical references for the engineering application of AGS technology in municipal sewage, industrial
wastewater, and small-to-medium town wastewater treatment.
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Figure 1. Schematic diagram of the experimental apparatus
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Figure 2. Selection of particle size for diatomite (left) and oyster shells (right)
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Figure 3. Morphological changes during the cultivation process of diatomite AGS (a)~(d) and oyster shell AGS (c)~(h)
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KLIZ WA R KRR, Day 3 #1 Day 10 B, AGS iZ#i[41%%. Day 18 i, AGS JEARFE AL, FIURL 5 4 50
B, SEIURURLAGEERE .

DOI: 10.12677/aep.2026.161008 65 IR ARAP ATV


https://doi.org/10.12677/aep.2026.161008

PRI

Figure 4. Growth process of diatomite AGS
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Figure 5. Growth process of oyster shell AGS
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Figure 6. (a)~(c) SEM images of diatomite AGS; (d)~(f) SEM images of oystershell AGS
& 6. (a)~(c) B AGS B9 SEM Elf&; (d)~() H4r5 AGS #9 SEM Elf&
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4300 mg/L, COD ZFrFEBRBURELF. 5 41 K, COD M 300 mg/L $#2F+F] 500 mg/L, A& ik
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Figure 7. Removal effect of diatomite sludge on COD (a); Removal effect of oyster shells sludge on COD (b); TN (c) and TP (d)
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