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Distribution and Use of Lead Tetraethyl for the Preparation
of Motor Fuel.

Foreword

The hygienlc contrcl of operations invelving the production
or use of lead fetraethyl differs from thait required in the more
common lead trades, in tﬁat there is serious danger cf exposure to a
l1iguld organic lead compound, a8s vell as to inorganic lead compounds.
Ixposure to lead tetraethyl arises {rom thé volatility of this conme
pound and slso from its abscrbebility through the healthy unbrocken
skin. Its vapor pressure 1s such that under the conditions of equilil-
brium at 25°C, a concentration of approximately 5 mgm. cof lead per.
liter of air will exist. Its absorption througﬁ the skin cccurs at
such & rate that it must be removed f'rom the skin (cest done wit
kxercsene) within fifteen minutes of conisct, LT appreclable and sven
dangerous (dependent upon the ares of zkin involved) absorption iz o
te avolded. Tor these reasons it ls essentlal that all steps of the
processes of manufacture, transportaticn, storage, snd introduction
into gasoline be surrounded bty such safeguards as will prevent expo=-
sure until the materisal has been diluted wit: gascline to the concen-
trations which, in commercisal motor fuels, have been shown Lo be ssie.

janufacturing cperationg invelving the presence of lead dust
and fume must be rendered safe by the customary methods of segregation
of dusty spaces and equiprment, by the use of properly designed con-
tainers for the handéling of lead-bearing materials, and by clearsing
floors and the outside of equipment st frequent &né regular intervals
by methods that will not disseminate dust. All venis snd stacks frem

furnaces snd bulldings, must be so =ltuated or so dealt with as to
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prevent significant contaminatiion of the yeneral atmosphere.

-

I. Manufacture.

Saféty depends basically upcn the use of proper equirment.
Hygienic and medical supervision 1s a necessary adjunct. “he feollowing
constitute minimum requirements for safe operation.

1. the concentration of lead iIn the alr around workmen, under
operating conditions, whether from dust, fume, or vapor, umust not

xceed 7 mgm. of Pb per lu cublc meters of alr for more than short
reriods, and the aV@rage conceniraticn during tﬂe working day must
nct exceed 1.5 mgm. per lu cublc meters. This may e achieved oniy
by the use of properly designed equipment, Ty good house~keeping, &nd
by adequate ventilation. The requirements will vary with the kind end
size of ithe plant.

2. ‘ihe manufacturing equlpment must te so constructed as %o
withstand the normal concélilcens of use for reascnable pericds of lLinme,
and adequate pressure releases or safety disks, venting to the cuiside
of the building, must be provided where Indicated for emergency rur-
roses.

%. ‘iwo kinds of ventilaticn must be provided by systems which
are completely separate so that the cone cannot connect with the other.

{a} General venitllatlon must meintaln adequate change in
the general atmosphere of the bulldings to meet the requlrements of
the specifications for the lead content of such atmosphere.

(b) Local or unit ventilatlion of such equipment &s may glve
rise to frequent or regular leakage of dust, fume or vapor, 83 over
melting pots, casting nelds, around the vackling of pumps, along tlhe
shafts or jolnts of rcacticn vessels, and at openings used in loading

cr emptylng operations.
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4. TYrequently and regularly collectved samples of the air of
all working spaces must be analysed for their lead content, &s a check
uron the cperatiing conditions.
5. fcsitlive~pressure alr-line respiratgrs must be avsilatle
throughout the plant to nrovide proteciion during emergencles, repalr
crerations, &nd at such times as 1t may Se necessary to enter any srace
or area ci the ﬁlant in which lead compounds may ue present in unsafe
concentraticns in the ailr. Other masks, equi;ﬁed with full fzce pleces,
and wvith canistcrs containing not less than %uu c.c¢. of high-grade
activeted charcoal, must be aveilable in sufiicient number &and 4t pPro=
rey locaticns to we avalilable for use in &ny cmergsncy in vhich &lr-
line respirators carmot be used, ias for exemple, in pover faillures, or
in accidants resuliing In extconeive contamination of cutside air.)

r. L Jetalled system of operaving und salety procedure for the

r
l.J
o
¢
m
(D
5
O

}—l
9]
i
2
&
i
3
r
G

ts
b
G

0]

L:

ind repalir operaililons, should TLe provided

for workmen, and adequatce individual Iinsiructions and general surervs

W e

sicon must bLe provided to ensure famlliarity and comeollance wiih such
nrocedure.

7. Toilet facilities, and cmergency shOWers, together Wit
adequate supply oi kerosene i'or the prompt removal of any lead itetra-
ethyl that may come in centact with the skin, must e provided at
caslly accessible lccaticns.

3. C(Clean clothing Irom the akin out, must be Turnished, dally,

to all workmen. Immediately at'ter any aciual or suspected skin contact

with lead tetraethyl the c¢xposed part of Lthe vedy nmust be cleansed
Lthoroughly wiilh Xerosene, ien wllh soap and vwater. Contaminated
clothing must be replaced at once. All clothing must be changed at ithe
end of the working dey snd & Lath must be taken.
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9. Incidental hazards arising from the use of Inflammsble or
corrosive_m&terials require special safeguards. Inflammable meterials
should not Le stored in the main opersating bullding or buildings, and
should be amply protected against leakage and {ire hazard;

1v. 411 wvasties Trom e plant must be confined or treated or
diluted suificlently toc prevent hazardous ccntamination of'adjacent
soils or streams. '

’ 11. £laeg, used equipment,; and other materials that have teen
contaminated with lead tetraethyl must be destroyed, buried, or othere
wlse dlsposed of, sc as to prevent danger te uniformed persons.

Z. All lead tetrsethyl intended for use in fuels must contain
a2 sufficilent smount ci ¢ye to cclor 1t tiightly &nd to color defiﬁitély
the finished motor fuel. |

1%. Hedicel supervision of all workmen must be provided. A4t
a minlmum, his shall consist of an initial examination, and periciic
cxaminaticns of all potlentially exposed empleyees at lntervals of not
more thian three monthis, In the case ol those exposed only to inorganlc
lecad ccompounds, aad not more than one month, Iin the case of those
cxpocsed to lead tetraethyl. Complete records shall te kept of the
cxeminailions, which niust include & camplete medical history of each
employee, such physical examination as 1s necessary to establlsh his
rhysical and hyglenilc status, the determination of the nemoglcbln, a
gquantitative count of stlppled erythrocytes (or an equivalent proccdure)
and & clinical urinalysis.

1%. At Intcrvals of not more than six months, accurate analyses
f'or lcad centent chould be carrled ocut on samples of the tlood and/or

cxcreta of a group of employees celected to represent all rhases of the

cenditions of exposure, i such & menner as clearly to indicate the
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extent of the lead absorpllcn asscciated with the varicus occupations
in the plant. Such analytical cbservations should te continued at
least untlil such time as the cperating condliions have been stabillized

into a demonstratly safe regime.

iI. “ransportation.

Centainers of lead tetraethyl shall be labeled as to their.
exact content and the dangers assoclated therewith, and shall conform
to the regulations of the Interstate Commerce Commission and the Rureau
of Explosives. EImpty containers must be closed tightly, and returncd'
to the manufacturer In accordance with the existing regulations of the

Interstate Commerce Commissicn and the Z2ureau of xploslves.

IIX. Storare.

».

All storage of leed tetrmethyl outslde the manufecturing plant
nmust be in locked and adequately ventllated {(natural or srtificlsl)
enclosures. Ixcept in the case o speclially denigned storage and nmixing

equipment , the original shippring containers nust e empleoyed {fer towewe.

-

IV. HMixing Motor Fuels.

-

1. ihe maximum centent of lead itciraethyl in commercial motor
gasoline sh&llibe in the proporticn of 1:174u by vclume‘for commercial
lead tetraethyl, or 1:130u for o {CzH -~ ).aa, P

. 2. Mixzing lead tetraethyl wlth‘baooline, except for certain
speclific requirements such as research, mllitery and naval use, angd
air-mall service, shall be done only at gascline dlstrivuticn polints
at vhich properly designed mixing equirment has béan installed for that
purpese .

Z. Z.xcept under condlticns which rust be defined In detail,

nixing equlirment for empLVing Grums cf lead letraethyl must bte so
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designed as to empty the =ntirc cententis o one or more atandarg
shipping conteainers into & tank of gasoline, and to thoroughly mix
that quantity ol lead tetraethyl Into such & volume of gasoline as to
nrovicde & firal znéd uniform concentration of lead tetraethyl not in
excess of ihat speciflied shove.

4. Lead tctraethyl, and fluids containing lead tetrsetihy

by

in high concentrations, must not be mixed with gasoline in pipe=-

in ftank-trucks, tanke-cars cor other mcblle equipment for transporting

gasolline, oxcept under condliilons. vwilch must e delfined in delnil.

2

5. “he mizing of lesd tetreethyl wilih gasoline must ve carried
cut by men who are thorougnly instructed in the Jdangers of this. work

and in the means c¢i avoiding such danger, and who are mainiained under

adequate Lygloenic and medical supervisicn.
5. e rules cnd instruclions sijecting the mixing perscnnel

w

DPIE .
carried cut.

shall Le posted In & consplcucus place woere the mixing 1
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