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ETHYL CORPORATION
RESEARCH‘ANﬂ nEﬁﬁiBPMENd‘DEPARTMENT
RESEARCH LABORATORIES - 1600 WEST EIGHT MILE ROAD

FERNDALE 20, DETROIT, MICHIGAN

'Jénuary‘S, 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,

A

H. E. Hesselberg

HEH:br
Enclosure
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1 .THE. CONTAMANATION OF AIR AID DUST BY LﬁAD F%OM JASOLINE FROM CARS,

\ , N . | Hans Preiss

f Automobiltechnische Zeltschrlft, vol. 59, %10, October 1957 pages 304-7.
N The Eidgenoessische Materialpruefungsanstalt (EMPA) in Zuarich has been

| &ssigned to watch contamination of air and dust by lead-containing products

from auto gasolines and particularly in such places where lerge segments
“f the pcpulai og are rorced tc 1nhale the exhaust. of mcdern traffic and,

‘ ‘ ‘tion plants, hearths
of the sxperiment e started in 19&8 and cog-
rruptions until 1955 will be reported Bubskguentlyvid~.

Lead and ita‘compounds is one of the best known industrial poisons° Strict

‘ ,5;h ccncéﬁ%rations of TEL is actu&lly
Q‘V"a dr industrial prcduction of pnre»rzz

os held against lead-c
rorbidden legally 1
ﬁand it was only in 1

ibilgﬂy to- sati
qrtdﬁe rating. .. . |
3 cnaiderﬁticns wers counterbalanced by the
vle pamially in the USA, cara had been
l‘ , ‘ ‘

ch' ‘ve‘tigated among

5e i@ ga linsés in the cpe%‘tian of cars.,
erita’ ded out by the EHPA.

The trend in the construction of automobile engingfis towards increasing-
1y higher compression ratios which at the same increases the demands for the
knock - characteristics of the fuel. Petrcleum.chemiﬁta ‘have stated that owing
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to the enormously increased amount of gasoline ugage in . ths post var period
Thoductdon:s of fuel with sufficlent knock characteristics would not be

‘adequate without the addition of anti-knock agents, Among the usual snti-

knock agents, TEL with its specific effectivensss 1s by far the best. A
gasoline base w h,inad qﬁat@:kn@ck charaeteristics is convertad 1nto one

The pred“omins.ntly poisonous part of the ethyl fluid, the TEL, is a liquid
TH thé pure form boils at 183°C under 760 Torr and which has a vapor
‘Torr at normal room temperature. Thus, 1t is. considersbly
. example, that of water wgpor at the same temperature. It is

-the combustion chamber of the 0tto motor in gassous form
th .¢hs gasocline wvapors. .end is burnt there in a homogensous
wgms phase, In the absence of the halo-hydrocarbons ths

Honvertad to lead oxlde and lead sulfate - the latter
us ‘combustédnof the aulfur'bf gasoline - that 1s, compounds
ily volatilized. Thess would, thersfore, depoait in the
‘and ‘weuld cause diszt
| combustion of. halgrhydrocarbcns liberates chlorine and
ch a 1arge partion of the l@ad,cbtained frmm-the c&mbuztion

oﬁbﬁstidﬁ‘ﬁhemencqmpounds are volatil g&ﬂ ars oxpelled from
ér.the~exhap , gases haive left the combustion chamder they
"be ity and melting point of tha‘gga&

sing through the complicsted pa
“ﬁts cf ﬂhs 1ead are p&rtially dep

pthe nnre important factors. The
lead expelled into the air
‘of the amcunt addad to-the lead.
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_ This i1s 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 collection of smaller or larger lead contalning particles which
ar ted f om the walls of the exhaust: system, the presence or absence
“ ably affe‘tad the results of a samp*e. It has been‘ 3arved

Fonm 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&reiesslv used as & cleaning agent then the lead compound attains
i, yvapor form, that is the molecular distribution state, in -
;‘~“ ‘ En vapor thereby acts like a gas and is distributed thrse-
n¢nsiona&ly in the spaece by diffusion and air movements uheré&%‘tha con~
o ‘aad‘- aasuming an sdequate supply of fresh aiy < drops

eaetion\of the TEL in the engino,axh@gst gases
4 nifig under a load on the rolling tester were-
59 fan elobtrone microscope and were electrons-opticaly
this case, the ‘exhausfed particles appesr to be se-
of sevaral single‘partieles to form agglemerates wes.
gho;ographs” but it was only rarely con-
HHijtion diagrams of the dusts thus separated

s and lead sulfates. The form of. the Iggger -
ral, rhia form 12 also probable for the gmaller
edominent numbers but it cannot be clearly

ng ﬁé the inaufriciant reaolutﬂon of the

1 was used (ﬂimit of resolution capacity about Emﬁa,

‘aboﬁt om P whereby lmP’ s 10+ m). Hovtover, these
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particles have similar measurements in all three space direct ons and

differ markedly from occasionally observed soot whiech appear under the .
slectron micmascope as disc-like fragments of hexagonal plates with mostly

nuch larger measurementsw
"of ‘the lead cmnmom‘xds is of na*'tiaularv_,importance,

n’ hp.ve edge 1angth3 “f th'*?unit cell of
9 ‘theds J—"mc»lecular

‘of about 2,107 g;nper second for particles with
and of about 1 10-6cm per second for particles

Fig. 1. Electron microspsope photograph of the flying dust ob-
tained from the exhaust of a motor operated with
leaded gasoline.
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low large is then the actual concentration of lead comroundsfin the |
air which is breathed in andé which 1s a result of the conuaminat&on by
pgine exhausts and #B the natural air rep’acsmant’ ’

Lead content in the air.

It was possible to separate the lead containing dust, in spite of 1ts
fineness, for test purposes &Imfil completely by filtration or.in the high
voltage field. The same effect can be achleved with TEL vapors if the TEL
containing air‘i%ppassed throuvh an&iodine solution. The effectiveness of

nrélo@ged sampl'h
were carried ou
ry and which w;

;amplea were always suc: gd in far an
c (1 microgram ('g_‘g~10" Thes
Same spCt in ordar to gbgaianbynqc"

“waﬁs&ghar etc ).

Table 1.

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

Place of sampling Number of cars per hour lead as flying
: dust gy g per
of alr

Square with circular traffic, center-of town 2l0 1.3

a | | - 350 0.5

" 650 0.9

" . 600 1-7

u , 1460 0.7

Street with 15% slope ) 40 1.6

n o 30 k.9

Street tunnel, 200 m long, end of 620 3.5

# 290 lLe3
Streettunnel, 200 m long, middle of 700 18.8

Street between tall row of houses 60 0.6

" o 10 0.6
expressway without houses 350 U.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 gagaln taken at head level. The duration of sampling
amounted to 1 to ¢ hours.
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Table 2.

Lead content of the =ir ol zarages.

Garage  Lead as [lyinz dust Lead as TEE,%Sg per ms of
‘ & rer mi of alr - alir

A 2lie3 T 12,0

B 2.7 L7 3.7

z 18.2 37.0

::; 9.2 . 407

= 6.6 5.0

Iy 1042 el 20.2

G 20.% 35.4

b3 7.5 10,0

To evluate the hazard of the lead content found in the z2ir of the streets
and —~arages it should be noted that the experience of 1ndustrial doctors
has shoun that the tolerance 1imit of the breathing alr of industrial plants
- assuming a daily exgosure of € Pours - amounts to 150 gg of lead per nd
of air, This limiting content fer chronic lead poiscnings has remained un-
changed for several years and was sgain confirmed in 1956 by the !Conference
of American Government Hyglenistt. The values of the gir In Zurich's streets
and garsges are far below the cited, critical limits.

Isad content ol the sedimsnted dust.

There are always,coarssr‘dusts pregent on the surface of the street

anc¢ in the layer of air adjacent to the street which ars capable of settling
r which have alrsesady settled and waich are always stirred up again by
currents from tregfic. Since the exhaust gases are ampelled intc this layer
of air 1t could be concluded that a portion of the finer lead particles boe-
comes attached to the larger particleg end could settle with them. The
cuestion arises in ccnnection with thigsirwhether the layers of duat close

to the ground would not become enriched in lead in time,

Tc 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 1948 to 1955.
The lead content of these samples was determined. The lowest single value
was 0,10%, the highest 7.0% of lead in the dust. The course of the average
values of lead content as a function of the time is shown graphlcally in
I1g. 2. The diagram contalns a second, thinner curve (upper) which repre-
sents the approximated measurenent for the momentary expulsion of lsad at

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

amount of cars in Zurdich and the asverage lead content of the gasoline; the
latter was obtained from the current controls of the Bldgenossische material-
rrufungsanstalt,

The two curves show remarkable similarities: they have a slope which 1s
in the fi"dtﬁg@riaﬂs quite steep, but later levels ocut and they also show
daefinite, sl variations. These can be efplained on the basis of

-
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the fact that there 1s legss traffic in the winter and partially also as
due to the legssers lead content of the winter gasolines (alcohol containing).
The general trend reflects the increase of the use of casoline and, there-
by, that of lead exhaust. The followins conclusions of decisive impo"tance
can be drawn from the similarity of those two curves:

number of cars x lead content in the gasoline

: _ car x lead-~
@ lead - content
content

laad content in the street dust.

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

The lead content of the dust of the soil is 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 street cl€aning are able to prevent this and
a type of egquilibrium is formed between the exhausted lead and the amount
0f lead present in the soll dust.

How should the valuss of the amounts of lead present in the sedimented
dusts be evaluated with respect to thelr polsonous sffects? Tabls 3 will
serve to assist in the answsring of thls question; 1t shows the lead con-
tent of the Btreets of Zuriech during the last glamplinb period in 1955 and :
also the settled dust from machine shops and inpstrial workrooms, the latter
Begrohbadnatofron A cmdldinglet head level excluding the sweepings from the

floor. :

A oomparison of the data represented in table 3 shows that the lead
“content of the street dust is much less than the amounts which are found
‘in the dust of welding shopg and work shops as & conseguence of kke hand-
ling of lead and without the interference of leaded gasoline. Finally, the
lead content of the street dust is roughly one hundrcth of the lead con--
tent of dusts found in plants which are known to contain lead haszards, If
the lead content of the dusts ils assumed to have a relative value with
regpect to ihs alr in the respective placeg then the following conlusions
could be drawn; with respect to L1ts lead content the air in garages 1is
conparable to that of welding and ksoBanics workshops, that is to an air
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Lnich for generasions uas been tolerated without difiiculty and which
can pe considered as harmless. Tne lead contenity of the street alr are
¢ven ol *qi ‘«cantl louer, II‘ order to reprssent an sctual Xead hazard ths
an 3 garage.ale 6 have. to.bé.tdh times ‘an large
ir about 100 timeés as large tuan was indicated

Ly the mbasuremenus ‘which were carried out.

Table 3.

Comparison of lead content in sedimented dust.

:lace of sampling Wumaber of samples %.lead in dust
highest lowest avarage
value valje value -
Streets of Zurich 19 7.0 0.7
7 worg shops 15 120 U0
1i garages .22 73 - 1.2
3 lead hearth 5 390 195

1. we wish to express our thanks to the gidgenoessischen Bleibenzin Komisslon

for the permission to publish the present stticld.
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