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mrob 7, 1966

To1 Chairmsn, Lead Industry Developasnt Committes
Chairman, Lead Techaical Stearing Committes
Leald Kaesctrochesicel-dietallurgical Subcoamittee
Dr. 8. 7. Mdtke

Proms: Ao B. Cook

Subject: LE-O0 - Mecosbinstion of Osses in Lesd Acid Muttsriss

. Attached 15 & copy of & repart cn 8 meeting recently
beld at the Polytecimic Institute of Brocklyn tO initiste the adowe
program. I bave mads the report usususlly detailed gince the
application of calorimetric techniques to the stuly of lesd ecid
batteries 1s Quits umisual and I am anxicus tdst all eomcerned
sbould bave the oppartunity to de fully cooversant with the work.
Plsase note the Appendix to the Report, which is en
sppraisel of the use of calorimrtric technigques to prodlems of this
pe.

Ve bave been impressed with Rrooklyn Polytecimis
Institute’'s spproach and look forward to & very successful progres., .
anl? (
ARC:me
enclosures

OC: Dr. A. Salkynd
Mr. E. Ktchie
Dr., V. Leek
Dr. Paul Rruine
Mr. Stanlay Csuldar
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mreh 3, 1966
ebruary 21, 1566
Polytechnic Institute of ooklym
333 Jay Street

Rrooklyn, Bew York

D, A. m.:.--om Btorage ’m 00.
Mr. X. RLchis.. ... Degle-Picher Conpasy
Dr. W. 1ookeossssesssls Teomaut and Sons
Mre As R, CooRevnsee JLINO
Dr. Psul Bruins......Polytechaic Institute of Broockiym
Mr. Stanley Caulder,

Messarch Pellov....Folytacinie Institute of Jrookiya

To set up tha ressarch progrea for L399 -
"Necombipation of Onses in Lesd Acid Matteries”
end arrange iodustry cooperation.

Thert vas umanincus sgreement co the course of sction
dacided. Noo-specialists in the battery field may de
intarested in the appendix to this repart outlining
bov calorimetric studies can be spplisd to the study
of lead acid batteries.

Mr. 8. Caulder, vith guidance from Dr. A. Sellynd and
Prof. Bruiss, vill comsence wark oo the progres &8
ourtlined delow,

Dr. Zeek vill spply coples of the ALDA bidliogrephy
on lesd batteries.

A< R. Cook will est up the pext meeting for mid-Juoe.

Mr. Mtehie will supply semples ss detailed in the
Teport.

Acknoviedoments :ILZRO vould 11ks to acknoviedge the sssistance pro-

ARCime

vided bty Dr. W. LeeX, Dr. A, Sallond wd Nr. R,
Ritchie 4in setting up this progrsa, end to Dr. Leek
in correcting the draft of thit report.

CC: Dr. 8. 7. Radtke
Leed Klectrochemical-Metallurgical Sudccamitton
Chairman, Lead Technical Steering Committes
Chalrma, Lead Industry Developmect Cocmittes
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Program, &8 agreed to, oaa be ecnsidered {n three parts as

Commsrcial Cell Studyr

Initial ealorimstric experimesets will be comduched
vith & ssall commarcial lsad acid cell, the X3-200. This
work will provide an iaitial 1des of the level of the heat

sffects s tackground for tbe later work. In additiom, the
sanstruction af the oell 48 such that the sensing tderwistors
can easlly be inserted ioto it, and pressure msasuring
Gavices can be ettached. T the beat alance caa b
masured a8 & f\mcticn of slectirolyte conceptration aad
polarisstiocn, and simultapecus msssuremsct cas be mie of
pressure carges.

Ecperiasstal Cell Study:

A mmbsr of ministure electrochemicsl oells will be
constructed Tor study 1o a plastic pressure bosd wich
will 40 turn be placed in the calorimeter. Pressure will
be in the range 1/2 to S stmcepbere positive pressure. The
segative grids to b studisd vill be mds of

(s) Pure leed

(®) Oalctum {0.55) lead allay

(c) Antimony (6%) lesd allay

(4) Ispersicn bardened lsed,
o avoid sztimony cootamineticn of the negatives, the posi.
tive plates and grids to be used vill be made with 0.5%
caleium load alloy {calcium does not trunsfer to the
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negative). In the case vhere pasted negative plates are
required; 1t bas desa suggested that 4 eertain amoumt of
00-called “sxpanders” de included. (Bganiers sre msterials
Yiich prevent the sagative plstes from decsifyiag during
eycling.) 1/2% Warius Bulpbate ws discussed as & suitable
aditive; neithar carbom bdlack sor organis edditives weare
regarded s suitadle &ue to the limited mudber of eyclese
involved, Attrition mill cxides vill Do wsed. Peste density
¥vill be 1o the medium 8suse reags. Resgest grede ecid wms
Joiged suitable. Joth tare asgstive grids aad mmll pasted
plates will be tested against pested positive plates, and
X008 positive capacity will alwys be presect. The esll will
be eharged either at warious coostaat potemtisls or cocnstast
currents, and the beat and pressure effects will be ssesured
es wall as the operuting poteatials and currests. It should
be ncted that the bests of reactica of some of the resctioms
vhich are sxpected to occur are known, but the emet coodle
ticos of cuset in & lsad acid cell are not, and 1t s
saticipated ttat these conditicns can be determined. P
c«ample, the onset of hydroges evolution casnct de determinsd
sasily by visual msens, bt 1t should be resdily recognised
by the beat effects.
Some of the wariadles vhich must de considered in this

stuldy aret

(a) Total electrode surface

() e oxyges pressure

(¢) The reference potastial ca the elsctrodas
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(4) Wwolume of the elactrolyte

(o) wmua

(f) EKectrolyte viseosity

(g) Mte of edarge

8ingle electrode potsstiale will be messured wsing

maroury/marcurces sulfate refereace electrodes. It has desa
suggested that the S, 10 sad £O bour retes de weed 3
charging the ocells, snd tist provisicn de made for stirring
the elsctrolyte. All plates will be totally immersed ia the
elactralyte.

3. Omaree efficiency of tde negativet
It 13 very Lgortact that caly oxygen be swnlwed
during charging of & lead acid oell 1f recasbisstica 1s %
take place and the cell 1s to de sealed. If kydroges 18
evolved it will leak out through the case, and the eell will
gredially got out of balance. (A aichel cadmium sealsd oell
1s opereted eo tiat no hydrogen s evolved.) In order te
insure that the cell i{s ecnstructed and opereted so that mo
hydrogea 16 ewolvod, the efficiency of the negative plate
mst be Inowvn, Bince the ususl limiting fuctor 1o lesd acid

battery cperaticn 18 the charge efficiency of the positive
plates, very little bas been 4coe to messure the charge
efficiency of pegatives. This {8 of prise importance ia ewr
progras and a study of pegative efficiency vill be made ocm-
currently with the calorimstric studise.
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It was felt that it wuld be waluadle to bave the same mteriale
used 1o this progrem a2 are uoder study st the Bswal Jwsearch ladorstory.
8ince these are mpplied by the Bagle-Picher Company, Mr. Bverett Ritchie
kindly agreed to furnish the grids asd alloys for tiis progrem. Be will
.mmmmstux

Bare Orids Pasted Plates
Mrtal  Fegeilves Fosltlives Fematives  Fositives Iotal
ﬁg Oﬁvﬁ
t o } 3
Soft M 8 o 8 8 ° 8N
4 n 8 o 8 8 0 o8N
s 8 6 8 ] 96 1%
8- 8 0 8 o o b7 3

It ws 8180 agreed that Iagle-Picher would sssist by the lesd
Plating terminals to provide pecessary corrcsion protectics.

Bote;

A section on electrochemical cslorimetry takes from the Encyclo-
pedia of Dlectrochenistry 1s sttached to provide s further background
for this ealorimetric study.
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