Highlights:

1. A facile microwave-assisted solvothermal in-situ strategy was employed
2. TiO2-CdS binary hierarchical structural photocatalyst was successfully designed and constructed on BC matrix. 
3. TiO2-CdS heterojunction suppressed the electron-hole recombination and was benefit for the enhancement of photocatalytic activity.
4. BC@TiO2-CdS nanocomposite gel confirmed direct Z-scheme work system and exhibited high-efficient photocatalytic activity with atisfactory cyclic utilization.
