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Battery Innovation and E-cars 

T h e  Policy Forum "En\~ironmental implica- 
tions of electric cars" by Lester B. Lave et al. 
(19 May, p. 993) triggered a number of 
critical conxnents (Letters, 11 Aug., p. 741) 
about the database and the conclusion that 
"a 1998 model electric car is estimated to 
release 60 times more lead ner kilometer of 
use relative to a cornparable car burning 
leaded gasoline." This conclusion was 
reached under the assurnptioln that electric 
cars n~ould use lead acid batteries and that 
the primary and secondary lead production 
as well as processing in the  manufactur~ng 
sector were using pyrometalh~rgical process- 
es and casting for grid production. All of 
these processes P ~ T - e  rise to lead release to 
the environment, the amount of w~hich, 
however, nlas severely overestimated bv 
Lave et al. Modern ma;lufacturing practlc; 
with drastically improved emission control 
w7as not taken into account. 

Electrolnetallurgical processing of pri- 
mary and secondary lead and galvanic man- 
ufacturing of hattery grids are emerging 
tecln~~ologies that can alleviate most of the 
residual lead emission resulting from mod- 
ern lead processing. T h e  California Air Re- 
sources Board (1 ) has estimated these emis- 
sions to be as lonl as l / l 0 0 0  of the  amount 
derived by Lal~e et al. 

Electrochelnlcal Drocesses to recvcle the 
lead components-grids, top lead, and 
paste-of spent batteries has been described 
and allalyied recently by R. D. Prengaman 
12). In essence, these Drocesses do  not release 
lead or lead compo~lnds into the air. More 
recent process de\~elopments (3)  have led to 
the reduction of the direct production cost of 
lead from about $0.09 per pound for pyro- 
ruetalhirgical processes to about 90.065 per 
pound. All phases of this process have been 
fully tested; they are operational in commer- 
cial facilities for the separation of hattery 
components in 14 installations in different 
countries, four of nlhich are in North Amer- 
ica. T h e  electrocl~ernical part of this process 
has been successf~~lly tested in a demonstra- 
tion pilot plant of one of the rnain lead 
producers in the United States. In \~ienl of 
the difficulties of assessine enlissions from u 

pyrometall~~rgical and battery manufacturing 
plants by traditiollal lueans (1 ), it n~ould he 
premature to try to cornpare emissions from 

electrometalh~rgical processing, but probably 
such emissions nlill he drastically reduced. 

Moreover, a nenl urocess has been in- 
vented that permits olne to produce battery 
 rids directly from a lead electrolyte bv 
ialvanic deposition in the ,net slnabe re: 
quired (4). This process can eliminate the 
casting of lead grids or strip altogether. 
Moreo\~er, it permits significant weight re- 
duction estimated to exceed 10?h. A more 
accurate figure cannot be gi \~en yet because 
of the  intiruate i ~ ~ t e r r e l a t ~ o n  between mate- 
rial, manufacturing process, and battery de- 
sign, which is still under development. This 
nenl manufacturing route for battery grids 
e17en lends itself to beine combined in one u 

economical process a-it11 electrornetallurgi- 
cal recycling of spent batteries. 
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Response: W e  nlill he delighted if the new 
production process is successf~ll. 

T h e  paper by Prengarnan cited by War- 
lirnont and O l ~ e r  is an  excellent summarv 
of the known, but not commercialized, 
technologies for hydrornetalh~rgical and 
electronlining processing of the  lead paste 
or hattery sludge. Prengaman points out the 
special problelns of recovering lead from a 
sludge colnposed of lead sulfate, lead diox- 
ide, other lead oxides, metallic lead, and 
small fractions of other battery luaterials 
including su l f~~r ic  acid. Although Prenga- 
Inan and Warlilnont are o~ t imis t i c  about 
overcoming some of the problems with 
these processes, it ren~aills to be seen if 
Prengaman's forecast that a full-scale elec- 
trowining plant will be operating in the  
next decade will be accomplished. 

If extraordinary pollution control measures 
become the norm for the industrv. lead air , , 
emissions n~ould be greatly reduced, but the 
lead collected would still lneed to he managed 
and contained. W e  look forward to reading 
Warlirnont and Olper's paper in press. 
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Among the Young 

It nlas good to learn that as a professor I can 
hope to retain my recall abilities as I age 
("How, to be a sharp senior," Randorn Sarn- 
ples, 10 Nov., p. 921) .  A t  43, I nlas very 
pleased to see I still fall into the "young" 
category. But nlhat really made my day was 
to learn that my forgetf~llness is normal: 
T h e  "young" control group seelus to have 
outscored all age categories of professors. I 
think there was a point to this, hut it slips 
my mind. . . . 
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T h e  figure accompanying the 10 Kovernher 
Random Samples item describing the study 
a t  the Uni\~ersity of California, Berkeley, by 
Arthur Shirnamura and colleag~les evaluat- 
ing the  preserl~ation of cognitive function 
in elderly professors supports the conch~sion 
that "the professors showed much less cog- 
lnitive decline nlitln age than the general 
population." 

There is n o  comment,  however, about 
a n  additional interesting aspect of the fig- 
ure: the  young "controls" scored better than 
the young professors! Were the "controls," 
perhaps, Stanford professors? 
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Letters may be submitted by e-mail 

(at science_letters@aaas.org), fax (202- 
289-7562), or regular mail (Science, 
1333 H Street, NW, Washington, DC 
20005). Letters are not routinely ac- 
knowledged. Full addresses, signatures. 
and daytime phone numbers should be 
included. Letters should be brief (300 
words or less) and may be edited for 
reasons of clarity or space. In October 
1995, our previous policy of consulting 
with all letter authors before publication 
was d~scont~nued. 
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