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RESEARCH LABORATORIES « 1600 WEST EIGHT MILE ROAD

FERNDALE 20, DETROIT, MICHIGAN

January 8, 1959

Dr. R. A. Kehoe

College of Medicine
University of Cincinnati
Cincinnati 19, Ohio

Dear Dr. Kehoe:

Enclosed is a translation of a Swiss article, "The Contamination
of Air and Dust by Lead from Gasoline From Cars.” I came across the
abstract and thought it might be of interest; so we obtained a
translation. I thought that you might be interested since for the
Swiss, in particular, it reads quite favorably on lead.

We will continue to scan publications such as this and where
they appear of interest will continue forwarding them to you.

With best regards,

Sinceredy yours,

At e

H. E. Hesselberg
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THE CONTAMENATION OF AIR AND DUST BY Lmn FXOM GASOLINE FROM CARS,

Hans Preiss

Automobiltechnische Zeltschrlft, vol 59, %10, October 1957 pages 30L-7.

The Eidgenoessische Materialpruefungsanstalt (EMPA) in Zuerich has besen

assigned to watch contamination of air and dust by lead-containing products
from auto gaso 1nes and particularly in such places where lerge segments
“f the papul on are forced to inhale the exhsust of mndarn traffic and,

| 5“1n"u 4 andjinsu afién.plants, hearths ;
ot xperiments which were started in 1948 and ,cop- .
mupticns until 1955 will be reported: Bubskguéntlypeik-. :

‘Lead and ita\compounds is one of the best known industrial po;gons. Strict

co pcunda and;matal;
: *much largl ! 3

ollowing as L)

t to high concentrations of TEL is aotnmlly
. few years of industrial production‘of pure TEL
j* occurred, some even: with]‘ﬁli 1

#ovad installawions inwthnse £

nt:
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f”*-y% farbidden legally n aome caﬁntries.
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ings of the foPulé\i@n. EbHQVar,
of leaded gasoline 1 Swibmerland
chéivestigated among thmr &ﬁp
d g

The trend in the construction of automobile engin@tis towarda increaaing-
ly higher compression ratios which at the same increases the demands for tlee
knock - characteristics of the fuel Petroleum.chemiata ‘have stated that owing
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to the enormously inereased amount of gasoline ugage in . ths post var period
thodunsdons of fuel with sufficient knock characteristics would not be
‘adequate without the addition of anti-knock agents, Among the usual anti-
knock agents, TEL. with ita speaific effectivanaas is by rar the bast. A

g 4 ase with ] ; ristics. :

The pred“minantly poisonous part of the ethyl fluid, the TEL, is a liquid
in pure form boila at 1839C under 760 Torr and vhich has a vapor
'Torr at normsl room temperature. Thus, it is. considerably
‘exnmple, that of water wapor at the same temperature. It 1is
towthe combustion chamber of the 0tto motor in gassous form
th .¢hs gasocline vapors. .end is burnt there in a homogensous
gds phasw, In the absence of the halo-hydrocarbons ths -
. tonverted to lead oxide and lead sulfate - the latter
wcomhuﬂﬁﬁdnof the sulfur'bf gasoline - that i1s, compounds
sily volatilizpd. Thess would, therefore, deposlit in the
63 and would cause dist
ous ccmhustion of. halgrhydrocarbcna liberates chlorine and
portion of- the lead,obtained from the- eccmbustion
ride end broméde. At the-temperature exist-
aempounds are volatlil gdd are oxpelled from
wt\gazes‘ha‘e left the combusiion chamber they

g

1ity and melting point of the Jead
ing through the complicsted pégh
‘Vts of ﬂhs 1ead are p&rtially de-

esp. which 1s throun into the air
the type and conditiona of the

_the nnre important faetors. The
the lead expelled inte the asir
‘of the amnunt addad to~the lead.
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This is mainly due tc the fact that the time interval at which the sgmples
were taken was relatively short and that the amounts of lead obtained there-
by were small, For this reason 1t was impossible to avoid accidental effects,
such as the collectiwm mf sm&llar or 1arg&r laad conzﬁining particlesbwgich
had s« i th absence

anm and state of distribution of lead compounds in the air.

Ir TEL evaporates during the spilling of gasoline (tanking) or if gaso-
‘line is c&relesslv used as a cleaning agent then the lead compound attains

‘I‘EL v&por thereby acts like a gas and is distribum three-
in the spaee by diffuzion and air movements uheréﬁﬁcths con-
I&ad‘- assuming an sdequate supply of fresh aiy < drops

0 thé composition, form and size of the particles ot lead

:d*by thswreaction of the TEL in the engine, ezhﬁést gases
daginak ~§¢«fcs under a load on the rolling tester wers-

igen fan elobtrone microscope and were electrone-opticaly

n this case, the ‘exhausted particles appesr to be se-

of several single‘partieles to form agglemer&tes ves.

in othenr pho;ographs” but it was only rarqu con-

s diffraction diagrems of the dusts thus separated

1alides and lead sulfates. The form of: the lggger -
edral., Thia form is alsoc probabls for the gmaller

t in predominent numbers but it cannot be clearly

‘,”s‘qwing 0 the insufficient resclution of the

which was used (ﬂlmlt of resolution capacity about Emﬁz,
about Zﬁhru, whereby lmP’ $ 1076 mm). Hovtover, these




s

particles have similar measurements in all three space direct*ons and
differ markedly from occasionally observed soot which appear under tHe .
slectron micrussupe as disc-like fragments of hexagonal plates with mostly
nuch.larger neasurementsw

: : ;‘*he 1ea&\comnounds iz of na”ticular importance.

Fig. 1. Electron nmicrogpgope photograph of the flylng dust ob-
tained from the exhaust of a motor operated with
leaded gasolins. >
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low large is then the actual concentration of lead comrounds in the
air which is breathed in and which 1s a result of the conuaminat on by
engine exhausts and &B the mnatural air replacenment? ’ s

Lead content in the air.

It was possible to separate the lead containing dust, in splte of its
fineness, for test purposes hlmfii complstedy by filtration or-in the high
voltage field. The same effect can be achleved with TEL vapors if the TEL
containing air is passed throuvh an iodine solution. The effectiveness of
these separating méthods ware clarj ed and verified in extensive tests.

: ressing of these samples,which even after
dionly ymicrogram or milligram amounts of lead,
’ﬁ\wall e ablished methods of analytical chemist-

nrologged sampl
wWere carried ou
ry and ng.?j“”
A few Eyp

. The air wamples were alWays suc: gd in for an
tho 8 k (1 microgram (#bg-10’ . Thes
seme spot in order to gbgnianbynqc"-
‘ wh&&EeAs pyodthod byctheclicsident

Lead content of street air of the city (Zurich).

Place of sampling Number of cars per hour Ilsad as flying
: dust i, g per
of alr

Equare with circular traffic, center-of town 2%0 1.3

] . 650 0.9

" \ 600 1.7

u ) ) 1460 0.7

Street with 15% slope i Lo 1.6

" - 30 k.9

Street tunnel; 200 m long, end of 620" 3.5

“ 299 o3
Streettunnel, 200 m long, middle of 700 18.8

Street between tall row of houses 60 D46

oo 10 0.6
expressway without houses 350 0.05

‘ Table 2 shows the lead content of thc air of some fully operating garsges
which are completely equirped to service cars including the tanking of gaso-
line., The samples were agaln taken at head level. The duration of sampling
anmounted to 1 to & hours.
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Table 2.

<

Lead content of the 3ir ol zarages.

Jarage ~ Lead as Tiying dust Lead as TEL ?36 per m2 of
1 g rer n3 of ailr ' alr

A 2lie3 T 12,0

B 2.7 e 3.7

“ 18.2 3740

D 9.2 S Ze T

o 6.6 5.0

¥ 10,3 cev el 2042

G 20, % 5.4

31 7.5 10,0

To evluate the hazard of the lead content found in the z2ir of the streets
and zarages 1t should be noted that the experience of industrial doctors
hqﬂ shown that the tolerance 1limit cf the breathing ailr of industrial plants

ssunming a daily exvosure of & Jours - amounts to 15u£yg of lead per m3

of air. This limiting content fwr chronic lead polsonings has remained un-
changed for several years and was sgain confirned in 1956 by the !Conference
of Ameéerican Government Hygienistt!'. The values of the gir in Zurich's streets
and garages are far below the cited, critical limits.

Iead content ol the sedimsnted dust.

There are always, coarssr dusts present on the surface of the street

an¢ in the layer of alr adjacent to the street which ars capable of settling
r which have slready settled and which are always stirred up again by
currents from tregfic. Since the exhaust gases are ampelled into this layer

of air it could be concluded that a portion of the finer lead particles bo-
comes attached to the larger particleg snd could settle with them. The
cuestion arises in ccnnection with thigsiwhether the layers of dust close

to the ground wWould not becoms enriched in lead in time.

Te clarify this problem, settled dust samples were collected in 19
different spots - and always in these same spots - In the streets and
squares of Zurich in larger and smaller time intervals from 19438 to 1955,
The lead content of these samples was determined. The lowest single value
was 0.10%, the hi&hest 7.0% of lead in the dust. The course of the average
values of lead content as a function of the time is shown graphically in
fig. 2. The diagream contains a second, thinner curve {upper) which reprs-
sents the approximated mesasurement for the momentary expulsion of lsad at

the time of the sampling which was caleulated as the product from current

amount of cars in Zurdeh and the average lead content of the gasoline, the

- latter was obtained from the current controls of the Eidgenossische material-

rrufungsanstalt.,

The two curves show remarkable similaritiss: they have a slope which is
in the firstf?@rio&s quite steep, but later levels out and they also show
definite, i‘desednml. variations. These can be explained on the basis of

P
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the fact that there 1is legss traffic in the .inter and partially also as

due to the legsses lead content of the winter gasclines (alcohol containing). -

“he general trend reflects the increase of the use of gasoline and, there-
by, that of lead exhanst, The followin: conclusiona of decisive impowtance
can be drawn from the similarity of tho . two curves.

number of cars x lead content in the gasoline

: _ car x lead-.
& lead ~ content
content

lead content in the street dust.

Fig. 2. Change of the aberage value of lead content ofjamrich's street
dust with time and also the momentary lead exhaust (the latter
as the product of the number of cars and the lead content of
gasoline;.

The lsad content of the dust of the soil 1s not increased, If this were
the case the curve reprewenting the lead content in the dust would have
a rmuch steeper slope than the curve representing the momentary lead exhaust.

~ Apparently, rain, wind, and streset cl€aning are able to prevent this and

a type of equilibrium is formed between the exhausted lead and the amount
0of lead present in the soil dust.

How should the valuses of the amounts of lead present in the sedimented
dusts be evaluated with respect to theilr polsonous effects? Table 3 will
serve to assist in the answsring of thls question; it shows the lead con-
tent of  -the Btreets of Zurieh during the last :@.':;‘sunp?l.inf> period in 1955 and :
also the settled dust from machine shops and iqgstrial workrooms, the latter

’%&&mﬂh&%&&&ﬁn£rnm\h cmdldinglat head level excluding the swespings from the

floor.
A oeomparison of the data represented in table 3 shows that the lead

“content of the street dust is much less than the amounts which ere found
'in the dust of welding shope and work shops as & consequence of kbkes hand-

ling of lead and without the interference of leaded gasoline. Finally, the
lead content of the street dust is roughly one hundrecth of the lead con--
tent of dusts found in plants which are lmown to contain lead haszards, If
the lead content of the dusts is assumed to have a relative value with
regpect to ths alr in the respective placeg then the following conlusions
could be drawn: with respect to Lits lead content the air in garages is
corparable to that of welding and kwolanicg workshops, that is to an air




i
[

(e}

waalen for generav¢uns uas been tolerated without” ul*;’CulB and which
can re considered as harmless. The lead conteniy of thie street air are
¢ven si n1¢1cant1 lower. In onier to repressent an sctual lead hazard the
avanag eac 3 ;ha gavage . gd® woulé bavb. to.be.tdA. 4imps “an large
znd that of u“e‘” o bout 100 times as large than was inq tated
vy the muasuremanus ‘which were carried out,

Table 3,

Comparison of lead conient in sedimented dust.

R

rlace of sanpling Jumber of samples % lead in dust
highest lowest avarage
value valyge value -
Streets of Zurich 19 7.0 07 2
7 worx shops 15 120 4.0 ‘ 18,9
1i garages 2 73 1,2 l6.1
3 lead hearth 6 360 195 33

1. we wish to express our thonks to the uidgenoessischen Bleibenzin Komission

for the permission to publish the present atticlé.
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