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With the potential continuous application of few-

layered black phosphorus (BP) in various fields, 

including electronic, photonic, therapeutic and 

environmental fields, the possible environmental safety 

of BP on aquatic organisms is becoming a great 

concern. In the current study, we evaluated the toxicity 

of BP on Tetrahymena thermophila (T. thermophila). 

After the exposure within 24 h, the population of T. 

thermophila significantly decreased by 46.3% in 

exposure group. Cell membrane and cilium damage 

were observed by scanning electron microscopy (SEM) 

upon treatment with BP. The engulfment of BP by T. 

thermophila was oral apparatus dependent, through 

which intracellular BP was then transported to the 

posterior end of T. thermophila by food vacuole 

packaging.  

 
 


