,(ﬁebixe:cnbines and exhaust’ systeg

"ﬁexhausb;

"Question No. 1 concerﬁs the d¢sposition of lead 1n the exhaust gas

of automobiles. The answer to this question is available in general

terms, not in the precise terms that relate to the newest kind of

automobﬁles. Investigatlons were made a number of years ago, by

equinplng automobiles with Cottrel precipitators of high efficiency, -
ing.irom, the . exhaust vtreum all vut traces of the lead

howinu the use of this equipment over a certain

-g_nes werp‘t rn down and as: much as posaibln of the

The resulis of

; wm_nations &emonsﬁraucd that somewhat variable quantitiGS'

- Lead orpounds remal ned in the ezbaus; system, in which they
condens out and accumulatea. he pvonortion varied with the
nevness. of the car’ ‘and’ the cleanl‘ness of ' the exhaust system, tending
scmcwhat to reach & uort of equilinrium at somevhere in the 1 nelighbor-
nood 'of S5B% of the total lead burned in the fuel. It woul d,be very
d*ffi»ulu;uo ‘say what 1s ‘the overall pleture 'in thils reg ard, since
the guant il“s demos*“sd;¢n %ue exhaust system may be as 1i ttle as
25 op 30, iy - lead which ig Ln,:%s zazcline.
In anj case,‘Lhat VPLCh_a"Gumul& esin, the ezhau;c systen 1z a source

“mosphere, ‘since +3 tha extent
1hat 8 ‘out T L e ex“aust ‘gystem it iIs jarred
‘ n the street or roadway .
. ‘ Lhe data tLa ‘are aval laﬂle cn this

sieet in relat on B“ a0uua1 read use of automob¢les.v A conslderable

number of  such data are avalla able, and they can be ﬁstaaned, but
3ctually if one were to ESbabllch;iﬂe facts in terms of present day
35 these experiments. Wc‘;d[naVe to be repeated, since auao—.
dlfxnr in a nuaber of respect
s‘r:atlons vere made.

 'fr0m thOSﬁ?&V&Llubi” when the obs

: ";Pu the nature of the chemical compoundq in the
Pas.v:”his dc?&?&ﬂ ﬁ“im&rily on the guantity and charactier
of ‘the: halogen carrier mixed with tetraethyl lead to make the antl-
" Ymock compound. In au*owobilu fuels, at present; ethylene dibromide
cand ethylene dichloride are us cé, and the lead is converted Lo the
corrGSﬁcni’ﬁﬂ qa1ogeq aalts, in appi oximately the proporticns in
which the iwo oscur in their mixture. In addition small guantities
. of tne ox tde, sulphate andg probaﬁLX, carbenate cceur, huit all of
]tnese indlvidually and collectively occur in 3CFlAgLJL\ cvucon,“a- ‘
- tions. 'The. halogen carrier is ‘ntroduced intc the fluid in q1antit1es
I slightly in excess of the ‘theoretical required for the conversion of
“all of" the lead to the halogen salts. The extent of the excess has
varied from time to time, but there has always been some excess.
Moreover the proportion of the bromide In the fluid, as compared *o.
chloride, has varied from time to time over the Jeafs, 1af3°1v in-
accordance wlth the approximate ‘temperature of englne operation,
since Lhe purpose of the halogen, 1ls to convert the lead to the
compound Which will be VOlatllLZe@TalmOSE completely out of the
englne unﬁer the conditions of normal operation.

=



Question No. 3 relates to particle size. Fev data are available on
the actual particle size of the lead compound in the exhaust gas.
Such cobservations as have been made from time to time have demon-
strated that the. particles are exceedingly small, well under 1 micron,
and that they settle out vc*“ ‘slowly indeed. It 1s well known from
a nowber of observations that 1t is easy to. obtain lead bromide in’
nighly finely divided: iorm and to a very uniform extent, by the
ﬁO-uuFﬁi sn of leaded. gasol*' . Observations have been made with

reference to the passage of he particles through ordinary filtering
Jand ‘1t is known that only the very Deau‘dnd most efiTicient
will stop the passage of these partinles. Consequently .
h I do not have adeguate dafa giving the distribution of

) it is quite: clear from Lie cbservatlan ~that have been
,SLLal and vhysiolvbical, that the lead 1n the exhaust
1 finely divided form as to behave suhstantLallJ like
*‘r moderate periods of time, and: indeed in respiratory
carried out by Yant and hlg assoclates of the Bureau of
Yesrs ago lﬁ'uzair irvnszi»aLle of thls problem, it was
at a 1afge proportion of the lead int haled in air
2 ihis fashion, 1is also exhaled. Incideﬁta?lv ‘coples
“reau of hines‘ report of their upservafious on ths udy of
“ e veoblem are very dlffiruit tain, being, I believe,
1ly out of print. I have a teW‘coplee vhich I have held
so far as I know none other are ava"labl I should bhe
ie ioan & copy to anyone who his reason to be interested in
eprlaoenta, but qo far as'T knov there are none available
ibuvticn, and I nno* nrev*de any copies other than on the
2 lecan.
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Gvnst*o No. &4 honcerﬁz‘tbs fate of the excess halogen in the antl-
ﬁnock comnound. So-far as I know, no ochservations have bheen made
that would c’earlj def'ine the precise fate of the halogens. The
cresunpticn is that converqion to the halocen acid occurs; but wvhat
,rOHOJtion this is cf .the total excess, 1s ncf known, so far as I am
.able t> discover. Cwuerkanions have been made that indicate that

. hydrobromic acid, for'example, is present in minute concentration.

,ﬁﬁreover I have heard some individuals claim that they could identify
the }varsbromic acid - Perhaps this is true, but I have never been

able to de it. In any case, the cocncentration of hydrcbromic acid
.is‘quite low.: ‘ : T ,

" Question hoqvﬁbrelates¢tozthe source of other lead compounds which
ocecur in the atmosphere. This is an interés*ing question. and the
answer to it is far from being complete in all respectis.  There are,
“hovwever, a number of significant sources. One source that is
important and 1s probably the greatest single factor, is that of the
~Cﬂmbustlon of “cormeon fuels in urban and ln industrial centers. Coal
~contalns appreciable quantities of lead; wood and other Tuels of
natural origin contain somewhat less, but the result of the combustion
of .allef these is to Telease variable quantities of lead into the
“uncsphere. Soil contains variable but appreciable quantities of
lead, being, wherever 1t occurs, the result of the disintegration of
stones in which aporeciable quantities of lead are always found. The
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0il is mbre of less §QIVerized oﬁ'the surface of the éarth,'and

| when it is dry it is picked up by air currents and distributed into

the atmosphere. ‘Unguestionably there are other sources of lead:
cemncunds in the ‘atmosphere, 1ncluding, of course, the activities
that go on in industrial areas. The distribution of lead in the
City of Cincinnati is least 1n the open country around, and greatest
j ugtrial a‘eas. The lead concentration along hivhly
: vs"may shcg sonme 1ncrease above that An other parts
) : 't*ties here are alvays, ;n cur expeﬁience,

attyd ; ‘ : 1m~nation ofthe atmospnere With the
exhaust gases of" autamobileo.f That there is sucn.an increment goes
without question, but it rather uends to get lost in the other sources.
We have thought we might be able to determine its quantiuamive

signi ficance,. by meaburlng the proportion cf load which eccu s in th
rormmo-‘iead bPCﬂLdv. Qur efforts along this line have been rather
scanty up 1 o the present +ime, but we anticipaue followi ng out this
lead for © own purpoSes. In connection with the O”eraIT sources

of dlead in +H¢ atmogphere, t* will interest you. to kneov that some
considerable improvement in the atmosphere of Cincipnati has been |
obtained in the past year or tvwo, through efforts to CLLPGI smoke

and soot and fly ash. Coincident with this ~mprowement wWe have noted.

- 1 SigﬁlTi"&nt dhop in the lead concentration in the gener al atmosphere :
“of “the Cﬂmﬂuni+v Thls is bhe bfggest change that has ocrurred in

the D*cthre cover a period of several years, insofar as the lead
ccncenz;abion in una atmasphere generally is concerned,; and 1t is

~;a1*l* aovarent to ug that this is a very significant fach. The
. preseni overall. concenurdb*cus of lead in areas other than sn industrial

' areas Im Cincinnatl dt present average abcut .93 mg. of lead per 19

“cubic meuefu of air. Our resulis of come years ago averaged well

aEGVe this le vel be;ngvnearlg ;w;&e this 11?&?@.

In coqdvctlon with th;s ent1°e problem, it;J*ll we of - thewagt o Imow
that we have. planned a rather elaborate study of the total lead-

‘metabollism of human Sualtcbb maintained for approximately 7 hours

per day»sﬂ’5~da§s a week in a cawéfull" meaeured‘concenarauicq of
a specific lead compound in a known and fairly unifcrm state of

- - subdlvision in the atmosphere. We know of no way in which the problem
. of lnﬂL trial lead exposure can be put on a sound basls other than =

by this type of study. By a syotemacic study of this type we hope to-

2dd tnat information, on the inhalation side, that we Were able to

*-make‘avallable on the ingestion aspects of lead absorption.

I have been told that me’ve“y consilderable interest has arisen in

- certain circles in Lom Angeles over the problem of the lead content

¢f the aumosphere, and presumably that fraction derived from the
xhaust gas of automobiles. Recently I heard some commpnrs to the

effect that lead bromide might be a lacrimator, and that 1t might

be responvible for’ some of the ¢ye irritation that has been complalned

of . Moreover, I have been told that some repﬁesnnbations have been .

- made in’ welabion to tne potential hazards of lead in the atmosphere,
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‘based on certain rather naive calculations of the total amounts of
lead available in gasoline consumed in the Los Angeles area, and
therefore being dLuvr*bu*ed into the atmosphere. These ‘questions
were all raised a good many years ago, in somevhal the same naive
manner. A very conS¢derable amount of work has been done to ansver
scme of the questlons, and all of these data could be gathered
tegether for the wurno«e of demcnqtrat#ng the anvmoximate significance
o *L~““0n19m.’ i bec me’ necessary to de this, I should be very
glad to render. Lqe as SiSbaPGE that .1 can. I trusi, however, that ‘
the oproblem at *suuercaﬁ be gonsidered on & somewhat more realistic
basis. We have been working around toward thisg problem for a number
of vezrs., aud I believe tha* we are nov so situated that the guestions

at igsue can bve answered ir 3 who]lg satlufactory manner. While it
iz o ecostly wvdmrt¢&¢nf it is not too difficul to aSﬂertaiﬁ the
facts concerning the . ctua7 degree of the conteamination of the

' T representative cliles in tﬂis country and elsewhere.,
and g eriain’ t 1%t wlli be possible to L@uaalisn.vhnre the
imlos of safsy 1] n rergard. We shall then be avle %o
egtanliss the axtont safety facitor thas <ulisits at. any time
in vreslaticon to The ex eonditions.  As yoa nmay De avare, ve have
btoon following Lhe la sxcretion of rathsr sizable mubers of pesple
over & pericd ¢f come years. I have ne nesiization Wﬁd ever ii saying
that thie safety facucy ln compmilty lead abecrution, as the resull
of the contamliaition of the atmosphere with 18&&,.im satislactorlily i
There may be specific cxecepliions to thnis eule, in that verscns who
live in the immed;ate~vicin;ig cf an irndusirial nlant in which lcad
compounds are used axtengively, may find devosite of lzad ¢ ompounds
in the househeld, as well as lead concentrations Iin the simosphere
¢haT moves avboul Lhem, ©o be &bcove wihwlly satisfectory levels.,

Finally . let me say that if this problem should tecome one of ‘
gonsiderable lmpovtance in the EOS‘Aﬂgeles area, I should consider it
a privilege o have an opportunliy to come ocut and to talk with the
peoplie whe would e concerned in the problem and in the means of
attack vpon it. ' ‘ ' ‘

iarge.



