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Basic Information 

Author    Lowell Center for Sustainable Production 

Year Published   2004 

Chemical(s) of Focus  Mercury (Hg) miniature batteries 

Alternatives Considered Alkaline manganese dioxide miniature batteries (some contain 
mercury); Silver oxide miniature batteries (some contain mercury); 
Zinc air miniature batteries (some contain mercury); Lithium 
miniature batteries; Cylindrical alkaline batteries; Secondary 
(rechargeable) batteries, including nickel metal hydride (contain less 
than 0.0005% mercury), lithium ion, titanium carbon lithium ion, 
and lithium manganese dioxide; Capacitors; Solar-power; 
Mechanical-power 

Sectors    Batteries 

Technical Function Other: mercury is used to prevent the buildup of internal gases that 
can cause batteries to bulge and leak 

 

Methodology 

Framework   Unknown 

Attributes Considered Chemical Hazard, Exposure, Technical Feasibility, Cost/Benefits & 
Availability 

Chemical Hazard Endpoints Human health and environmental endpoints not explicitly discussed. 
Report provides general discussion of available hazard data. 

Tools Used to Assess Chemical Hazard Cannot be determined 

Other Tools Used  Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) investigate miniature battery product information available 
in the public domain; (2) estimate the total amount of mercury used 
annually in the manufacture of button batteries; (3) identify non-
mercury alternatives for miniature batteries; (4) conduct a 
qualitative evaluation of viable alternatives; and (5) investigate 
miniature battery recycling programs in the United States and 
Europe. 

Report Summary Miniature batteries are used in numerous products that require 
compact sources of electrical power. Mercury from these batteries 



can be released to the environment during various stages of the 
product life cycle, and once released, mercury can transform to toxic 
organic forms and biomagnify up the food chain. In this assessment, 
several alternatives to mercury-containing miniature batteries are 
identified and evaluated. Only the lithium miniature batteries 
contain no intentionally added mercury; the other alternatives 
typically have 0.1 to 2 percent mercury content, though mercury-
free options are becoming more available. 

Key Findings/Impact Depending on the end product, the lithium miniature battery may or 
may not be a suitable alternative for mercury-containing miniature 
batteries. The suitability for replacing one miniature battery 
technology for another miniature battery technology must be 
determined on a case-by-case basis by manufacturers based upon 
the unique requirements of their particular product. For example, 
nominal voltage and physical size/shape may be important design 
considerations for a particular end product. Since lithium miniature 
batteries have a much higher nominal voltage and a different 
physical shape (typically flatter and wider) than other miniature 
batteries, they cannot easily be substituted in existing products. 

 

Manufacturers are also beginning to market mercury-free versions 
of silver oxide, alkaline manganese dioxide, and zinc air miniature 
batteries. Some of these batteries are targeted for the European 
market, but most are intended for worldwide use. The performance 
characteristics as published by the manufacturers appear to be 
comparable for the mercury and mercury-free versions. The costs of 
the mercury and mercury-free versions of these batteries were not 
available from some manufacturers. Based on pricing provided by 
one manufacturer, there is a 24 to 30 percent premium for their 
mercury-free miniature batteries compared to their mercury-
containing batteries. It is likely that this cost differential will close as 
sales volumes increase for mercury-free miniature batteries. 

All in all, manufacturers have taken different approaches to 
eliminate the mercury for the three mercury-containing miniature 
battery technologies. Since mercury is added to prevent the buildup 
of internal gases that can lead to battery cell bulging and rupture, it 
is important to assure that mercury-free miniature batteries will be 
reliable and comparable in performance to mercury added 
miniature batteries with respect to leakage and rupture. Although 
the manufacturers of mercury-free batteries appear confident that 
their batteries will not rupture and leak, there are no data currently 
available on the long-term performance of the mercury-free 
miniature batteries in this area. 

 


