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Electrolytic Method for Recycling 
Scrap Batteries 

Objective 
To devise an economical, envi
ronmentally acceptable meth
od for recycling scrap lead
acid batteries. 

metallic lead is deposited on a 
lead cathode. 

The major problem in the 
past has been to recover the 
lead from the battery sludge 

which consists of approxi
mately 60 percent lead sulfate, 
21 percent lead, and 19 per
cent lead dioxide. In the flow 
sheet developed by the Bureau 

Approach 
A combination electrorefining
electrowinning method for 
recycling lead metal and 
sludge from scrap batteries 
was devised which produces a 
99.99 + percent pure lead pro
duct and eliminates the lead 
and sulfur oxide emissions 
that are the normal by·pro· 
ducts of high-temperature 
smelting processes. 

How the 
Method Works 
Lead metal grids and lugs are 
separated from the battery 
sludge by washing and 
screening, and are melted and 
cast into anodes for electrore
fining by the Betts process. 
The electrolyte used is fluo
silicic acid, a large volume 
waste product generated dur
ing the production of phos
phate fertilizer. During the 
electrorefining process. impur
ities in the anode are trapped 
and held in an adherent slime 
blanket on the surface as the 
anode dissolves while pure 
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Flow chart shows the battery sludge leaching and electrowinning steps. 
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of Mines, the sludge is treated 
in a two-step leaching opera
t ion which produces a waste 
product of ammonium sulfate 
usable in commercial fertilizer' 
and a lead fl uosil icate sOlutiO~ 
which is used as the electro
lyte during electrowinning. In 
the electrowinning step, the 
anode does not dissolve In the 
electrolyte, and lead is recov
ered or won from the solution. 
The insoluble lead dioxide
coated titanium anode 
patented by the Dept. of the In
terior has proven to be out
standing for use in lead elec
trowinning. 

I n the past, lead electro
winning has not been success
ful because much of the lead 
in the solution collected on 
the anodes as an insoluble 
lead dioxide compound at the 
expense of metallic lead 
deposition at the cathode. A 
major breakthrough was 
achieved with the discovery 
that lead dioxide formation is 
prevented by the addition of as 
little as 1.5 grams per liter of 
phosphorus to the electrolyte 
(see graph). This makes the 
waste fluosllicic acid particu
larly well suited for electro
winning since it already con
tains the necessary phos
phorus (1.5 to 2.5 grams per 
liter). 

Test Results 
Laboratory-scale research us
ing a 20-liter multielectrode 
cell is nearing completion. 
Lead of sufficient purity 
(99.99 + percent) for the manu
facture of maintenance-free 
batteries was produced with 
minimal pollution. A particular 
advantage was the ability to 
use the waste fluosilicic acid 
as the electrolyte. 

A preliminary economic 

evaluation indicated that 
assuming a price for lead of 29 
cents per pound, a small profit 
might be possible-about 7 
percent return on investment. 
Since that evaluation was pub
lished, a major improvement 
has been made in the flow
sheet that should have a favor
able economic and environ
mental impact. This improve
ment Involves using ammon
ium bisulfite instead of lead 
powder for reducing Pb02 in 
the sludge to soluble PbO. 

Patent Status 
United States Patents 
4,159,231, "Method of Produc
ing a Lead Dioxide Coated 
Anode," and 4,272,340, "Elee
trowinning Lead From H2SiF6 
Solutions," were granted. For 
further information, writ9 to 
the Department of the Interior 
Office of the Solicitor, 18th 

and C Streets. N.W., Washing
ton, D.C. 20240. 

For More 
Information 
Three Bureau of Mines Re
ports of Investigations (RI's) 
are available: RI 8602, "Elec
trolytic Method for Recovery 
of Lead From Scrap 
Batteries/' RI 8111, "Lead 
Dioxide-Plated Titanium 
Anode for Electrowinning 
Metals From Acid Solutions , 
and RI 8531, "Insoluble 
Anodes for Electrowinning 
Zinc and Other Metals." For 
further information, write to 
either: 

E. R. Cole, Jr.-or 
A. Y. Lee 
Bureau of Mines 
Rolla Research Center 
P. O. Box 280 
Rolla, Missouri 65401 
or telephone: 314/364-3169 
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The graph plots the effect of phosphorus on the fonnallon of 
insoluble lead dioxide. 
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