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[ Abstract] In this study, ZIF-8 synthesized via the hydrothermal method was used as a carrier. BiO3
precursors were in-situ loaded, and artificial intelligence (Al) algorithms were introduced to fabricate Bi»O3/ZIF-8
composite photocatalysts. An integrated system of “Al-assisted synthesis — proportion prediction and analysis —
optimization of degradation conditions” was established.Al-assisted orthogonal experimental design was employed,
with hydrothermal temperature (120~150 °C), reaction time (2~4 h) and theoretical Bi>O3 loading (10%~25%) as
independent variables and degradation rate as the response value. A second-order polynomial regression model was
established, and the optimal parameters were determined to be 135 °C, 2.5h and 18%. The relative error between
model-predicted and experimental values was less than 5%. Characterizations of phase structure and
micromorphology reveal that ZIF-8 features a large specific surface area and outstanding porous framework, which
effectively improves the dispersion of Bi,O3 nanoparticles and drastically enriches active sites of the composite,
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thereby endowing the material with enhanced photocatalytic activity. Experimental results demonstrate that the

Bi,03/ZIF-8 composite achieves optimal photocatalytic performance at a BixO3; loading content of 18%, with a

tetracycline degradation efficiency of 81.9% for 10 mg/L tetracycline solution. Quenching experiments reveal that

the contribution ratios of -O27, h* and -OH to degradation are approximately 65%, 22% and 13%, respectively;

Moreover, the degradation efficiency remains above 76.9% after five consecutive recycling tests, indicating excellent

reusability of the catalyst, which is mainly attributed to the stable support effect of ZIF-8 matrix on BixO3

nanoparticles. Furthermore, experiments show that pure ZIF-8 has a large band-gap and only responds to ultraviolet

light. Upon compositing with Bi,O3, the absorption edge exhibits a red-shift, the visible-light-response range is

broadened, and the equivalent band-gap energy decreases.

[ Keywords] Hydrothermal method; Photocatalysis; Tetracycline; Artificial intelligence; Bi>O3/ZIF-8
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