► Photocatalytic removal of methylene blue (MB) using ZnO-BiFeO3 composite was studied. 
► Box-Behnken experimental design was utilized to optimize the experimental.
► Photocatalytic performance of pure ZnO and BiFeO3 under visible light irradiation is weak. 
► ZnO-BiFeO3 with 2:1 molar ratio with a bandgap of 2.37 eV showed high performance. 
► A second-order polynomial equation was used to model the outcomes of the experiment. 
► Under optimum conditions, highest photocatalytic MB degradation of 62.9% was obtained.
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