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Extended Abstract
Recent investigations by Lam and Prengaman as well as research funded by ALABC in project N 3.1 have outlined the influence of impurities in the base lead on the gassing behavior of battery active material. In past years when many of the lead specifications were developed, only small amounts of lead was used for lead acid batteries. If the lead contained high levels of silver, silver, bismuth; these impurities were considered to be harmful because they indicated poorly refined lead. Poorly refined lead contributed to many problems in the lead products of the past. For lead acid batteries only primary lead was used for the active material because it was believed that secondary lead contained impurities which caused gassing in lead acid batteries. The gassing limited battery life due to water loss. 
Lead specifications have often listed only antimony, arsenic, bismuth, copper, iron, silver, tin, and zinc. The recent ALABC investigations have shown that nickel, selenium, tellurium, manganese, cobalt, as well as other impurities in the lead are of much larger problems in respect to gassing when the lead is used for the active material of batteries than the normal impurities usually present in the lead specifications.\
Primary lead was specified because the pyro-metallurgical processes used to remove the silver and bismuth normally removed many of the gassing elements to low levels. The specification for low zinc contents indicated that the lead was cleaned of the zinc and other chemicals used in the desilverizing and debismuthizing processes. Electrolytic lead refining removed most of the impurities to very low levels. For producers of batteries, low levels of silver and bismuth indicated well refined lead. High levels indicated poorly refined lead. Secondary lead which contained higher levels of bismuth and silver was deemed  inferior because of the levels of these elements.
The ALABC investigation determined that bismuth and silver along with zinc were particularly beneficial for battery life and actually reduced instead of increasing gassing. The production of soft lead with low impurity levels of the gas causing elements can now be produced in pyro-metallurgical refineries. These refineries need the following minimal requirements:


Proper equipment and reagents


Sufficient laboratory analytical equipment and support


Highly skilled and experienced workforce

In past years only primary lead smelters could support these requirements due to economies of scale and uniform refining methods. These refining methods produced high quality due to the process parameters. Modern secondary smelters can now guarantee the same low levels of gas causing impurities required in soft lead for today’s demanding gassing standards for active material for sealed batteries as well. Modern analytical methods now permit the analysis if the problem impurities to levels lower than 1ppm. Today it is no longer a question of the origin of the raw material ore or scrap metals which enters the lead refinery, it is the refining process which is directed at removing the gas causing elements and the analytical methods which can now guarantee low levels of the gas causing elements. 
Only two elements reduce gassing in lead acid batteries, bismuth and zinc. These two elements in combination with silver give improved resistance to self discharge, improved recharge performance, and improved battery life with no increase in gassing. Silver has been added to the positive grids of batteries for improved corrosion resistance at elevated temperatures throughout the world. This has increased the silver content of recycled lead. The silver has created no increase in gassing at present levels and improves battery life at levels of 50-100ppm. Bismuth influences the positive active material to reduce gassing and paste shedding leading to increased battery life at levels as high as 500-600ppm. 

Well refined secondary lead with high levels of bismuth and silver when used in the production of lead calcium alloys gives the same or lower rates of corrosion than the same alloys produced from primary lead with a purity of 99.99%. Bismuth and silver when added to the positive grids of telecom batteries dramatically extends the life of the batteries by reducing grid corrosion and reducing active material shedding.

The paper evaluates the performance of low gassing soft lead for alloys and active material of modern lead acid batteries and evaluates the true gassing potential of impurities whether the lead is from primary or secondary sources. In the past low levels of bismuth and silver in the lead was regarded as well refined lead because of the refining processes to remove the silver and bismuth also removed the gassing impurities. Today we know which impurity elements cause gassing and self discharge and can be removed from the lead with precision guaranteed by the modern analytical instruments from secondary lead. Today it is the chemical analysis of the impurity elements in the lead which renders it fit for modern lead acid batteries rather than the source of the raw materials.
