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Michael Funk et al. wrote an article entitled "A cleaner, greener future for chemicals" (1). In 

2019 Nobel Prize in Chemistry was awarded for the development of lithium-ion batteries that 

have led to portable electronic devices that are rechargeable virtually anywhere on the planet. 

Although the lithium-ion batteries do not contain mercury, lead, cadmium, or any other 

material deemed to be hazardous, heating the batteries releases toxic gases (2,3,4). The toxic 

gases include carbon dioxide (CO2), hydrogen fluoride (HF), phosphoryl fluoride (POF3), 

carbon monoxide (CO), and others. Lithium-ion batteries have been used in our smart phones 

so that the toxic gases may be hazardous in special situations. Lithium batteries are generally 

safe and unlikely to malfunction as long as there are no defects and the batteries are not 

damaged. When lithium batteries fail to operate safely, they may present a fire or explosion 

hazard. More than 25,000 overheating or fire incidents – involving more than 400 types of 

lithium battery-powered products – occurred between January 2012 and July 2017, according 

to the Consumer Product Safety Commission’s Status Report on High Energy Density 

Batteries Project, published on Feb. 12, 2018 (5).  Since the lithium-ion batteries are 

relatively small so that we have been facing the recycling problems (6). 
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