Highlights：

· The mesoporous Co/Ni ZIF core-shell hollow nanocages were successfully fabricated via a simple etching method.
· The adsorption capacity for MB and TC was high up to 879.49 and 262.50 mg/g.

· The adsorption mechanism for MB and TC was further revealed.
· The Co/Ni ZIF mNCs showed excellent reusability for MB with over 80% removal efficiency after fifth cycles.
