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reduce diffuse emissions from battery crushing, 
screening, and classifying operations, enclosed 
equipment with a gas extraction system should be 
used. 

To recover the sulfuric acid, one or a combination of 
the following techniques should be used: as pickling 
agent or raw material in a chemical plant, regeneration 
by cracking, production of gypsum and/or sodium 
sulphate.  

At the recycling facility the acidic spent electrolyte is 
generally neutralized (pH adjusted), often with 
magnesium hydroxide (Mg(OH)2), to precipitate out 
contaminants in the form of a filter cake. The pH 
adjustment reaction is exothermic (produces heat) and 
therefore the best practice is for this process to occur in 
fiberglass tanks, rather than polyethylene tanks. This 
neutralization process produces a sulfate filter cake, 
which, depending on the results of leachate testing 
carried out at a certified laboratory, is either landfilled 
as a non-hazardous waste or is sent for further 
treatment as a hazardous waste. 

Materials that cannot be recycled should be properly 
disposed of in accordance with the waste management 
hierarchy (e.g. prioritise incineration with energy 
recovery over landfilling). 

Work practices to minimise workers’ and the 
surrounding community’s exposure to lead should be 
applied, including the following: do not smoke; 
segregate work and eating areas; keep eating area 
clean; wash hands before eating; shower daily at the 
end of the workday, before going home; change 
workwear (change out of work clothes before going 
home); change and launder workwear daily; check and 
clean respirators daily; wear respirators; wear work 
clothes; install mechanical controls to reduce employee 
exposure to lead dust in air; keep homes, vehicles, and 
personal property clean(6). 

Extended Producer Responsibility 

There are a number of countries that have implemented 
extended producer responsibility (EPR) schemes 
covering waste lead-acid batteries. See the reference 
section for examples of existing EPR schemes(9). All 
waste should be managed according to ESM practices, 
whether or not it falls under an EPR scheme. 

Capacity and Feasibility 

The International Lead and Zinc Study Group 
publishes an online mine and smelter database, the 
latest of which lists a total of 275 primary and 
secondary lead smelters (spread over 66 countries)(10). 
Additional information on facilities authorized, 
permitted or registered to operate in the territories of 
the Parties to the Basel Convention can be found in the 
Convention’s online reporting database(11). 

Certification and Auditing Systems 

Environmental management systems (EMS) can help 
organisations identify and manage their environmental 
impacts as well as compliance with environmental 
legislation. Collectors and recyclers can become 
certified (e.g. using ISO, EMAS or industry standards) 
by demonstrating to an accredited, independent third-
party auditor that they meet specific standards to safely 
manage waste lead-acid batteries. An organization can, 
however, achieve the same benefits from an EMS 
whether or not it pursues certification. Non-
standardised systems can in principle be equally 
effective if properly designed and implemented.  
General guidelines and recommendations to help small 
and medium-sized businesses develop an EMS have 
been published by the European Environment 
Agency(12), the U.S. Environmental Protection 
Agency(13), and the Bureau of International 
Recycling(14), among others. 
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