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[Abstract] In response to the global decline in water environmental quality and the high cost of water treatment,
the search for efficient and energy—saving wastewater treatment technologies has become a research hotspot.
The Algae—Bacterial Granular Sludge (ABGS) process constructs a symbiotic system of bacteria and microalgae.
ABGS is known for its energy saving and resource recovery and is considered an important direction for the
next generation of wastewater treatment technology. However, low temperatures significantly inhibit the
nitrogen and phosphorus removal efficiency of the ABGS process, making it difficult to stabilize the operation of
ABGS in cold regions and seasons, which is the main bottleneck. This paper systematically introduces the
principle of nitrogen and phosphorus removal by ABGS and analyzes the effects of key factors such as
temperature, light, influent matrix, and pH on the treatment efficiency of ABGS. It focuses on the limitations of
low temperature on the microbial metabolic activity, algae—bacteria synergy, granule structural stability, and the
competitive mechanism of key functional microorganisms in the ABGS process.
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