LEAD INDUSTRIES ASSOCIATION
420 LEXINGTON AVENUE '
NIW YORK 17, L Y.

Novamber 1' 19“
SPICIAL R™FORT
SUSJECTr  ST.{POSIW! ON SECONDARY

BATTERITS, FLECTROCHDLICAL
SOCTETY N°ETING

To llerders of the Lead Industries Association:

A symposiur on secondary batterics wrs sponsored at the ninety-eighth
meeting of the Electrochemical Society, held in Buffalo, New York, October 11,
12 and 13, 1950,

The following are abstracts and comments on those pcpers presented which
may be of interest to merbers of ths Llead Incdustrios Assoclations

BATTERY LOATS VS, RATIRY PTRFOXANCE
by R. T, Rigz3, The Yectric Ster_ge Rattery Cozpany, Philadelptia, Pennsylvania

Battery desirn has kait pace with the docand, according to ir, Pigrs,

In the past 25 years aitorotile motors have been gettin: birger, the
battery load nas been getting bigger, the muzdber of riles per yeer has
been getting bigper, and the betiery 48 being expected to rilart the
cotor in 8till colder weather, Put the batten, lr, RigIs pointed out,
has reznined the sce site, tnd .ts cost Las coce down, Ixpanders are a
provan r.eans of improving battery performarce,

FEIAVIOR OF THE CO T0:THTS 07 EXFANDE S FO0 LEAD-ACIT STOR.GY. BATTURITS
ty A, C, <achlin, Tiiliard Storage Battery Co,, cleveland, Chlo

Hr, Zachlin poiatal out thrt the ef.ect of various expander conponents
depends on the proportion used and in some casez on the brand chosen,
Cold capacity on initial cycles 1s affectnd most bty lignin, incrvaaing
with the preportion of lirnin un to 0.5 percent, but not beyond that,
Barfun sulphate and lanp bluck affect imitial capacit:” to & lesscr derrie,
but are {nfluentinl during cycling 1ife on cold capacity rnd length of
service, All three cocponents affect the siructure of plate surface
gurins the cycling life test, Charge voltage 18 affecied ky the compoe
nont of expander as well as by {ts concontiation,

PRACTICAL APTIATSAL O7 A TITION ASENT IN NTGATIVE PLATTS OF LYAD 8TOPASGE ALTTERITS
o Lo Haskell, V., T, cr & Cc,, Sculh Jar Trancisco, Cauliorda

The opirions of various contexporsry investipators rwparding expanding
sgents and cold test performance wers discussed, Tre sutatobile battery
manuficturars? protlen of selrcting suitadble combinations of oxide and
expandsr was considered from the standpolint of three practical cateporiess
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(1) ability to pacs the inmitial cold test; (2) ability to maintain cold
test perfornance at sustained or increasing rate in the later stages of
laboratory cycling tests; and (3) ability to give satisfactorily high
current discharge retes in a car (as deterxined by laboratory cold tesi)
after 10,000=25,000 rilas and one to two or more years of driving,

These tcsts were correlated by exanples and their relative bearing on one
another developed,

An in-the—car testing program was described with specisl reference to
cold test perforsance, Results were described with tables and charts,

Protomicrographs by transmitted and reflected light (Ultrapak) at low,
nediunm and high magnifications in color and monochrome were usod 4in ths
fore of lantern slides to {llustrate the behavior of several corrercial
types of exranders both bufore and after usage in cars and on loboratory

test equirdents

ATDITION ASENTS FOP. NEGATIVE FIATES OF LEAD-ACID 8TOPA~E BATTCRITS

I¥. @ure Organic Co=pounds ty £, J. kichle, Eagle-;icher Co., Joplin, Mizsouri

This paper presents scae of the results of an experivental studr of the
effects produced by the adiition of mure crganic conpourda to the negae
tive active rnaterial of leis-acid stcrage batteries, The exveri-ental

conditions used in the stuly were selected to show the greatest differences

betweeon compounds of sirilar structure that were cerbers of a serins,
These canditions, because they were not standerd {n the industry, iwere
discussed, The results have boen grouped with respect to the organic
chermistry and strusture of the substances tested, Only those ctozpounds
having neasurable reducing action appear to have ary value as ®expanders®
1n increasing the discharge efficiency of s leedeacid cell at O° P,

THE FFSECT OF MAZIESTLYY SULPYATE AT SCOITM SULRKAT: 01 LEAD=ACIT PATT .IT)

Ey Foul L. hcoward ans U, e Vincl, Natioral rureav ol “tancarcs, washingtsn, D.C.

For etry ycars, preparations using ragnesium and sodium sulphates have
been exploitcd as battery rejivenators, A cocprehensive study of these
salts was carried cut over & wide ronge of Conpositicns to determine
whether there was ary beneficial effect on sulphated leadescid storage
batteries. High and normal rate capacities, stand locs, variation in
cell tcmperatures on charge, water consumption, and variation in specific
gravity were studicd over a six—onth prriod, A sioulated Tield test
was set up 4a the ladoratory, ¢inal r-sulls conpared laverably with
actual field tcsts, Tre results showed that there wus ro bereficfal
¢2fect o0 & sulphated battery by the use of either ragneziun sulphate or
sodiua sulpt.ate or cixturer of the tro 4n various percentages and/or
varrious degrces of hydration,
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STORAGE BATTZRY *TOPrSe
Ty Clarence C, Rose, /illard Storage Battery Ce,, Cleveland Ohio

The author reviewed the situation regarding battery additives or "dopes,®
He disclosed the technical and economic absurdity of their clains, and
then described more pertinent technical data about automotive storage
battery operation which had not been used heretofore in this connection,
including data discloring the cause of failure from scrap battery surveys,
He also included rost significant battery charge voltage characteristics,
together with autorotive voltage regulaters and their effect apon battery
service and 1life, According to the author, this paper should %a a final
answer to the annoying and confusing qQuostion of storace batrery fdopes,?

THE EFFICT OF FI5 LTAD CONPOSITION ON T¥% LIFZ AT CAPACITY Of LIAD BATTIRILS
Yy T, H. Haskell, T, ¥, Fuller & Co,, South San Franclsco, Lalifomia

Recent changes in coeposition of availcble ;g leads make it important
to xnow the effect of bismuth on battery mamufscture and performance,
Autormobile batteries have been built and are being evaluated, but as yet
no great differences have shorm up in the tests, The Lfavestigation is

being contimed,

THY CONSTANT POTTNTIAL ANOUTZAT:ON O LYAD IN SULKIUTIC ACID SOLUTIONS
by John J, Lander, ravel Recearch Lalor.fory, --ashinglon, D. &,

Rates of atlack on pure leac, modizcd et constant notentials were
developed at ONR anc are given by the activation equation:

l‘ﬁm (t
Je

The corrosion product is tetraponal Fb0 at potentials below those for
P50, formation,

SOM® FRELIIIMAY STUTITY OF POSITIVE ZRID CQUDSION IN THY LEAD-AZID CFLL
& Jotn J, Lander, Javal Research LaSoralory, J‘asningion, Le.te

Experimental work at R reveaicd thaty (1) PbO, undergors solid phase
reaction with b to fors tetragrnal FYo; (2) ccmm tin a loys of lead
are ncro corrosion resistant than pure leczd or 6 percent Sb-fb alloy
(3) electrolyte concentration ¢s an i=portant factor in the corrosion
proccr«; (L) an internediate £4la of FLO? 18 formed whitk does not cycle

it (5) a relationship exists botween growth erd fila formmtion,
'mooret cal explanations for these effects wore proposed,

w = nke adt,
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COMSTRUCTION AND PERFOTIUNCE OF PLASTIC CONTAIN'R FLECTROLYTE-RETAINING LFAD-ACID

BATTE S
s;‘c.“nndrosa and Clerance C, Rose, M1lard Storaze Battery Co,, Cleveland, Ohio

Lead-acid storage batteries, it was pointed out by the mthors, have
certain inhcrent advantages with respect to high voltage, hizh rata and
low temperature discharges, rechargeability, etc., which make them de-

. sirable for nany applications other than sutomobile starting and lishting
and sizilar heavy cuty service, The problem was to rudesign tho cone
struction to eliminate the exze3s weipht of hard rubber containers ond the
ruisance of acic leakage, and at the sane time, cover & range of sizes
down to the truly minlature radiosondc - or weathcr balloon types,
Polystyrene and similar =odified plastics make attractive, practical, low='
weirht acid-rroof and leak-proof containers and covers, Iibrite inzula-
ticn retains 90 percent of the electrolyte, and counled with cover design,
nakes the batteries apill-pronf, Gravity indicator halls in transparent
ball cages give a:tcurate indication of state of charge in tatteries with
not eouch freo electrolyte for hydromcter readings, Thesc battcrics
have been designed and used {n many sizes ...d4 shapes for special applicse
tions, They are now available in ¢ more systcsatically chosen range of

: sizes so that in scries or mltiple, al:ost every possible conbination of

- voltare and capacity is available within a very Zinfmut volume and weight.

) : Trpical Aischarge characteristics were shown ind capscity ratingas of the
various zites werc givea,

THE HYCROSTT PL.OCTES FCR LTAD STOR.CY BATTERY PLATES
by ®e R cendury, I, ., riran, ant J, Agrass, saticnal lLoad Ce,, Roscarch
latoratorics, Bx‘oa».ly-n, Eew York

In the lcad-acid storage battery industry, the trend has been toward
the .use of lithrrge contaiming hich percentages of fincly divided, une
reacted retallie lead, Fletes conteining this patrrial cre curec or
. S e "hydrosct® ct rooc tamperaturo prior to forming., The settirg action in=
PO . ) wvolves oxidrtinn of the metallic lead in the ,wesence of wete=, an cxoe
=T , thenie reaction causing the plates to iry, Variatioas in atmospheric
g cenditinas aifect the rate of setting, Tho authors of thir papor discussed

the eflzcts of teoperature and hurmddity chranges ~n the setting rate, It
wis shown that there 4s en apti=um plate moisture conucntiration which
corresponds ¢ & naximun axidation rate,

FLOAT CHARACTTRITWCS 07 LYAT PATIERICS
ocar, tAl Telcgene Uloratortes, Furray HL1, iow Jorsey

Tho steady-state positive and ncsative plate motentials of lead-rcid
storarce hattrries vith leadecalzius wnd lesd=-antinony CTids were meae

surcd at verious constant charning currents frox 0,003 percent to L0
porcent nf the cight~hour discharge rate, Above 8 definitc minimm current,
the suthor shows that the polarization veltagsc follows the equation

I
L w32 log —, %% 45 a constant indepondent of taupcrature over the
range atudiel»a (25° = LOP C), while 1rg I, incroasss linearly with
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tempcrature, These constants have charactcristic values for the posie
tive and for the negzative jlates which further depend on the coapositinn
of the grid alloy, Llesd-calciun plates give slightly higher values for
®a® and considorably lower values for I, than lead-antimony. At currcnts
less than I,, the plate potentials correspond to the revorsible potenw
tisls for tho rositive and nogative plates, respectively, It is shown
that these data permtt the calculation of the negative plato self-dise
chargo rete, the analysis of operating conditions, and the detemmination
of proper float woltage,

NICKEL-CADITUY BATTRITS FOR UILITARY USE
by C. B. tllis, U,5, Si{gnal ltorps Inginecring Ladoratorics, Fert Mormouth, N, J,

A revicw {3 made of the performance of cilitary types of nickcl-cadmium
batteries, Sintered plate batterics are coopared :rith pocket types,
Comparison with the lesd-acicd bavtery was religiously avoided by tho
author who also pointcd out this significrnt fact: <*he nickel=ca(=ium
battery has certain features, such a3 good performance at low termperatiure,
vhich oake it useful for specisl military applications, Bcyond this it
does not rival the lead-acid battery,

It 18 expccted that all of the above papsrs will cventually appear in
ths official "Journal of the Tlectrocherical Socicty.® This is mublishcé ponthly
by the Eicctrochemical Sociecty, Editorial officer 235 West 102nd Strret, Hew
York 25, New York, 3inglc copies are availatle at 75¢ to members and 1,00 to
not-menbers,




