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LEAD TETRAETHYL

This memorandum deals with the hygieniec require-
ments for the handling of lead tstraethyl in con-
nection with the following operations:

I) MANUFACTURING,BLENDING WITH OTHER INGREDIENTS
AND PACKAGING.

II) TRANSPORTATION.
ITI) BLENDING WITH GASOLINE.
IV) DISTRIBUTION OF GASOLINE CONTAINING LEAD TETRAETHYL.

V) CLEANING OF TANKS USED FOR MIXING GASOLINE WITH LEAD
TETRAETHYL AND FOR STORING GASCLINE GONTAINING LEAD
TETRAETHYL

e VYt o e

I) MaNUFACTURING,RIMNDING WITH OTUMR THARENTIRNUTS AND PASTAGTND:

a) Hanufacturing Plant snd Bauwipment: = Hygicnig Aanrets ~ Tie desizn wnd cong~

truction of buildings snd scuipnant for menufucturing epsrztions is by fur i1n6 most
importznt fazctor in dotermining the degros of sa"ety asso:iated witk the menufactu~
re of la2zd tetraethyl., Dther moasurns of contrel hov 'bn fovnd ymzeucury in order

.
v
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tc obtain satisfactery resvlis,but it rmust ba racopnized oo o firet orinei; hat

no smeunt »f caution aad no amount of medieal and hycie supsrvision cern rossidbly
modify significantly the bagic conditions of lesd sxpoasure which arisz from thy sha-
racter and quality of tha aaguivmeni, The oily liguid,liad tatrealhil, iz suffisiontly
volatils at ordinary temperatures to ziva risa to ﬂc”tr danger of dentin fram ids inha=-
lation, ¥atal woisoning can roesult from axposure for half an hour o leoss undar suita-

ble conditions, The comporund is alzo capable of :alrlv ravid absarpiism thrsush tha

hezlthy =zwnd unbroken skin,so that all corntaet with the skin nmusi be avoided,

Therefore this material mus t be kept and Haniled in closed pipes axd ﬂantﬂlnf 3.
n

with which it is in cnntact,and if there ig the sllgnte 7t onnortunx,/, anes
from ths jnints of the pipes,pumps end siorupe tankse Ths methods of manu*actur
also invelve chemical resctions and seperniory processes (distillution,etca.) in
which lsad tstdsoathyl occurs in the vepor state,.nd at tiwmes under pressure, I
sucih ¢ state it is even more difficvlt *o prevent lzakage £1Y the aguipnment
employed,such as reacticn vesnsls,ciostilling upoz rqtns,pnpa iires, punps,senoro-
tory tanks and storage tenks wmuet bs constructed on precive specifications end
with the hiphast ocuality of workmanship, FPipe~jointe should be eliminated by
employing welded cénstruction whorever feasible, Sipht-glugses,which are recuirad

in certain pipe-lineg in connection with several operastions,are a potential

sowrce of sipnificant lezkags oné must be speacially constructed so us not to leak

or be subject to breakzge, (The customary type of sight-glass leaks regularly and
continuously,) Pumps of the type most commonly used in the chemical industry are
quite unsatisfactory for handling lead tetrsethyl,for leakage is absolutsly ine-
vitable, A vertical cvlindrical type of purp,in wnich there is & ravolving shaft

with a preking gland at the top only (whnich must zlways he ayov: tha liguid leval

of the materisl being rumpad),is sztisfrctory, Dacuuse oif tae zlight laakage of

vapor at the top of this pump local vsentilation must te employed so as te carry

away 2ll vapors, Reaction vessels or otnsr agparstus may need to be squipped with
certain moving parts such as agitators vhich pansiyate tneir saell, Al1 such
vessels,rezardless of the excellsncs of their construction und maintensrce,wiil
inevitadbly lsak at stufiing-boxas or packing glends unless cney ure carsiully
inspected and maintained, If budly designed and comstructed,iiney will lesak proiuselya
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Accordingly,every effort must be made to obhtain the best of workmanship in the
construction of such vessels, Even so,it is mdvisable to apply unit ventilation
to these pieces of apparatus,to such an extent as to maintain a safe atmosphere

around them,

Avoidance of Exposure to Vapors and Liguid lLead Compounds -~ _All parts of the
manufacturing plant in which liguid leasd compounds =sre producsd znd handled must
be carefully ventilasted to such degfree as is necessary to maintain the atmospheric
lead concentration below a toxic lavel, Ths l2ad concentration in any part of
the plant should not be permitted to exceead 2 milligrams of lead per 10 cubic meters
of air for more than very brief periods,and the basic concentration of any point
should not excesd 1,5 milligrams per 10 cubic meters, The lsad concentration in
the air should be determined regularly by precise methods of air-sampling and
analysis,so that there may bs no conjecture as to the actual conditions prevailing
in the plent., It has been found that the ventilation to be efficient and uniformly
adequate must be opsrated along the following linesi~

(a) Points at which small quantities of vapor may escape regularly or
frequently from equipment must be locally ventilated by suction to aveid significant
contamination of adjacent areas,

(b) Freshyclean air must be introduced into individual rooms and working
spaces in all parts of the plant so as to produce complete changes with sufficient
frequency to overcome the lead contamination from mpparatus within such spaces,
and to meintain safe conditions as speccified,

(¢) The air introduced into rooms or buildings must be balanced by the
withdrawal of air by suction fans,

(d) Concentrated vapors of lead tstraethyl which regularly oscaps from the
vents or stacks of operating equipment in ths course of rormal opsrations must be
removed by accessory sxhaust ventilation but should not he carrizd by general
ventilating ducts,ie.they should be cared for by a separate system of ventilation,

(e) The most rigorous care must be taken in locating the air intake and
exhaust openings so as not to reintroduce exhzusted sir into the building through
the inteske ducts and so as not to pick up other objectionable or toxiec fumes or

vapors,

(f) Residus or “sludge” removed from reaction vessels must be carried in
a tightly closed line to & pit or receptacle which is: sompletely snclosed and
‘kept under slightly negative pressure by exhuust ventilation in such manner that
the overlying vapors do not escape into the adjacent =ztmosphers,

Reaction vessels,in whieh high pressure may develop,must be equipped with vents
and also with pressure disks so as to prevent explosions within the duilding,if
and when the reaction proceeds at an uncontrolleble speed,

Every operation in the manufacture and handling of lead tetraethyl and in the
maintenance and repair of equipment,requires skill and training and also expert
supervision, The rspair operations,the removal of old squipmeni,and tha replace-
ment of new spparatus are especially hazardous, It is highly necessary,thsrefors,
that care be exercised in the selection and training of the plant personnsl,
Complete details of every operation shoulcd pe woriked out and recorded as operating
and safety instructions, Careful discipline must be maintained in carrying out

KE 00195354




C -3-

such instructions, The men should bte fully informed and instructed as fo the
dangers of their occupation and the means of protecting themselves against

lead absorption at all steps.

Emergency showers,with water,should be aveilable in ell parts of the plant

where contact with lead tetrasthyl may accidentally occur,and a convenient

supply of kerosene must always bs available at all such points,so that any

lead tstraethyl which may come in contact with the skin can promptly be washed
off with this material, Ordinary wash stands with soap,and toilet facilities,

must be conveniently situated,

Positive pressure air-line hose masks must be provided and must bs conveniently
available for use in the several operations and emsrgencies which otherv1se
involve unavoidable exposure of lesd tetraethyl vapors,.

Other mesks,equipped with full face pieces,and with canisters containing not
less than 500 ce.ce0f high-grade activated charcoal,must be available in
sufficient number and at proper locations to be available for use in any
emergency in which air-line respirators cannot be used,(as for example,in power
failures,or in accidents resulting in extensive contamination of outsidd air.)

Control of exposure_to inorganic lead fumes and lead-bearing dusts:~ The handling
of inorganic lead compounds in various stages of the manufacturing operations
involves opportunities for exposure to fumes of molten metal,and to dusis of
lead compounds and lead-bearing wastes and slag, (Certain of thess materials,
such as sludge from reaction vessels,may also contain lead tetraethyl, Such
materials,as indicated previously,rmust be handled with great care in closed
equipment so as to prevent exposure to the vapors of lead tetraethyl and so as
to avoid contact with the skin of workmen.,) Exposure to the inorganic lead
compounds must be controlled effectively at 21l times,and by means comparable

to those used successfully in certain of the more commom dusty lead itrades,
Contamination of the atmosphere in work areas must be limited by suitable opera=
ting devices and by local exhaust ventilation so s to comply with the standards
referred to above in the case of vapors of lead tetraethyl, Systematic analyses
of the =zir of work rooms should be made at suitable intervals so 2s to ascertain
the extent of the lead contamination and to keep it under contrecl,

The disposal of Plant wastes:~ All waste materials from the plant,including
exhausted air,fumes from stacks,waste water from plant operations and that

used to wash down floors,together with all lead~bearing materials from reaction ves-
sels,pipe lines and other containers,must be dealt with or diluted in such & way as
to prevent hazardous exposure of plant personnel and sll others,and so as to avoid

the pollution of adjacent soil and stremms,

Materials and equipment which are to be discarded should be destroyed,if
poszible by burning,and should,in any caseybe freed of volaiile lead compounds
by being burned to a dull red heat in a bonfire under conditions which will

not give rise to exposure to fumes and smoke on the part of the plant personnel
or othersy Discarded slag or equipment contaminated with lead compounds must be
buried or so disposed of as to prevent harm to uninformed persons,

b) Blending with other ingredients and packaging.

The exposure to lead tetraethyl is of the same typs in all

Hygienic aspects =
I the finished

other operations in which it is handled after its menufacture,
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lead compound is to be mixed with other ingredients,the same precautions,in
principle,as those described previously,must be tuaken to prevent hazardous
exposure on the part of workmen,

It is necessary thet such precesuiions be taxen with grest cure and under expert
supervision, Since containers must be filledythe piping syslem must be open at
the point where such f£illing operations &re carried out, A filling booth or

hood nust bs consiructed ir such a uhy that ell vapors zre carried away complete-
ly and sll control _pgaratus is g: zd entirely from the outsidee

The ingredients which are toc be m.xed should b2 moved by gravity flow so far
z#s possible,but mixture rust be accomplished by agitation, Accordingly,the top-
of mixing tanks Lust be so ventilated as to prevent leakage of vapors into ithe
rooms from the stuffing box around the agitator shaft,

The conteiners for the finished »roduct must bs limited as to type snd capacity
to those which ars capzble of cafe transportation and safe handling st the point
5t which the product is o be used. It is of ths most hygienic importance that
rrezguler and improvisad procedures for handling lead tetraetinyl and concantrated
mixtures of it should he zvoided, The most imporians neans whichi can be tuken
towurds this end is to gsend thz product out of a plant only in such packages as
can be ussd safely at their destination, The disiribution of suall cuns of such-
& nroduct is an inevitably hazardous proczdure because of tho dif*i"ulty of con=
trolling their dastination or use, Tragile tin cens containing sovoral litsrs of
Tead tatruetnyl ers dungerous %o transport und zven wmore daangarous To nundle,
hecause of Las w2ight of the lisuld end the likslihosd of brezk=zgs of Lhe con=-
tainsr. Ths distribution of any quantity of 1lsad tetrasthyl or its concentrated

IS

miztures to2 irresponsibhle or uninsiructed parsons yould Da an act of carzlassness

and nagligance,

»ocinlly smzll onss) dan~

Mot only is the use of numerois typss of countniners {as] a1

gerous besyond the limils of the manufacturing plant,but it i1z slso unnacessa rily
hazardous wiithia ¢he pleal, 5:lety in the )aui””lnf aperations dapends fundsn2

J-

a1ly upon the simplicity and uniformity of daily nrocedurses, Irregular pr:ctlces
are likely to crzate new =znd difficultly controlled hazards snd should be kept at
2 ninimum, Yorsover,the hazsrd of £illing a small packeags is as great as that of
£i1ling a lerge ons,tlier«lora the nackages should be as lerge and as -few as possi~
ble with due regard to the limitation of nazard in transportation and in other
types of handling bevond the limit of the ranufucturing plent.

Drums ernployed for the shipment of lead tetraethyl or concentreted mixtures
containing lead tetrvethyl,should be of exceedingly strong end durable counstruetion,
zith I-beams on which they cun be rolled,and-with double bungs for the avoidance
of loakuge, Safety in the continued use of these drums will depend on the care taken in
inspscting and repairing them when possible end replacing them when necessary,
After every trip to a consignee each drum must be cleansd thoroughly,inspected
critically for corrosion,injury or wsskness and should e repsinteds Aftsr being
£i11aed each drum should be tested for uat lsast twenty-four hours by standing with
the bung dounward,snd by carsfully inspecting the seanms for loaks, Such leaks
will show up c’earTV on the freshly painted outer surfzce of the drum,if the pro-
duct is hishly coloursd =znd if the drums are pzinted white or light graye. For this
and other rsasons,ths product snould be brightly coloured for purposes of commer-
izl nandling,

Obviously,the opening,clsaning and testing of returned drums areg dangsrous opera-

tiong, They musk be hundlad with hizhly spescializsd and thorcughly wantilated
equipment if thsy ere to be done satisfactorily and safely. Befors any drum.is to

KE 0010556 " : e




-5-

be rapaired it must be thoroughly cleaned so as to eliminste all volatile lead
compounds and all but iracss of inorganie lead compounds which may be suspended
in the air by mechanical means or by local hezting,

Gensral Hygienic Mezsures = The petential hazards associated with the manufec-
ture of lead tetrzatiyl ars the most sericus that can be found in eny 5f the lead
trades, Tuay »re capable ¢l comdlsts contrel il pironsr provisions are nods to
ngintain cn adsguate degree of precision and csulion in currying out plunt ope~
rzticneg, However,it is excesdingly doubtful if this can be done unless the most
13igid end eriticel wadical supsrvisisn is established and mzintesined,

The cont1cl rsasures consist of the following coecrdinated types of hygisnie

B isior,nurely, (1) careful and compiete clinical study of all workmen,(2)

r study of lue ma*ritude of ths lesad sxposurs and lsad ebsorption of
csertative greups of workmsn by means of pariodic detsrmination of ithe rate
sad excretion in the urine and faces,(3) reguler periodic critical survey

plant cetivities and operstions by the physicisn=inecherze,and (4) regular
r
pls

[
<3
[+
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tlon of the lead content of the air of &ll rooms and working spsces in
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tiniczl weork = Yot only is it necessary to maintain =2 sharp sesrch for ¢lini-
c;l svidarce of la22d absorption,but it is °lso imperztive that all typas of
illress muong werkmen be recognized and entifisd,if there is to be ={ficiive
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In these occupations aach workman wino is potentizally 2xnosad to lsad ftetra

should be cxamined &t lea t once per month,while men whose work involves exvnosure
only to Aust and fume of inorzanie la2ad comnounds should be sxarnined at in Drvals
of not mors tiasn taree months, {It is advisable to examine %tae man mora frequently
unless and until it has been clearly establishad thet the .dangers ol normal plant
oparations have besen brought under adequnts contrel.) At sach examination each
workman is questionsd carefully in search of subjective symptoms and other
avidences of incipisnt illress, Tils must be done without leading auestions and
w#ithout establishing a pattern of intsrrogation, Thae temperature,pulse,blood

vress ure,and weight should bs noted and recordad,and {he urine should be exami=
ned asz to its raaclion,znd the presonce or absence in it of sugar,slbumin and
microscopic sbnormalities. Such othsr clinical siudy as is required to detsermine
hig physical status should be carried out,togsiher vith sn examination of his
blood,includingyat least,the dsterminaiion of ihe hemoglobin zand a guantitative
dotermination of the number of erytarocytes which show basopnilic granulation,
("atippling"), The teeti znd pgums should he cxamined for sponginecs or coangestion
and for the presence of & leud lineyespecially on the inner uspset of the gums
ovposite the nolsr teeth, The sirength of the grip of saen hund should ba deter=
mined and recorded, At least once a yeer sach man rust huve a complete and detriled
physicael exesminetion,includinup a general neurologicul examination,

+
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in initial examination of a complete and thorough typs should be employsd aw
the basis for the selaction of nn esgentinlly socund and healthy operaling crew,
The results of this examination should-be carefully rscorded in the crse of
all men accepted for amployment snd should be used as a basis for fuiure compa=-
risons, Vorkmen should be rejected:

1) hen they heve had significant exposure to lead comuounds in cther occupsz=
tiona within the period of five ysars immediately preceding;

2) Fren thay huve had an 1llness associsted wilh a previcus ocoupation which
is indicative or stronzly suggestive of lsad intoxicuationg

3) #hsn they have s significant deg iree of orgenic disemse of the circulatory
system,especially symptoms and sigrs of sartericsclerosisy

4) ¥hen they hava ar;;nic disaase of 4he nervous system,n history of opilepsy,
or of funciicnzl dizturbances usosocinted with mentrl instablity;

.

5) then they have sctive organic disease of the kidnaeys,liver or lungsg
§) Then thay have othar welledefined chronie dizavsns,nacn ng oxal or unpar

i
4
f

ragairatory Infections of « suvere snd peloniinlly dicabling lype whichk,in the |
opinion of the cxaminer,sre unlikely fo rssnond to corraciiva memsurss; 3

7) Yher ther uro encessively widicled o the use of nlcorel,or when becauus
of ignorarnce,stupiiity,vndue apprensncivensss or other avidancss of unrelicbilidy,
they are un suited te ampleoymert in s potentially hazardous ccoupation;

2) Then they ere less then 21 yezrs of ase ur mors then 45 to 10 yasars o ane,
den who huve besp cfocanted Lor sxpleyment should T3 vamoven Lhsrefrem:
1) wnen they develop symptoms surmmestlive of lsad tetrastnyl intuxicsilions
2 "%bn fnsy devalop shysicsl zdipmeg end lebveratory o7idences of sirnivticunt
ot

3) wren they develep organic dissuse,which,in tha mind of 1o examivar,invole-
ver unduz rizsk to their sufsty svd thet of othersy

itude Gornra tho hazards of

&) Fhen thsv show = ENE !
i nilety wiin respoct co Buch

the occuprsticn,eor altarn is
hazsards.

3¢ or irrszronsivls =zt
shern ihey shox undus u

Exerstory finzlyses = ULeterminatisn of the rete of
tative workers wortraysz an highly ccocurets picturs
sure to vhich trey are subjocted, The ivierpretuti
discussed irn oy detril Nare bul tublished infor:
Under hazurioug conciticns of sueleyrmsesnt zuch zs thz
brief expousura 1o hizh cercertrations of iszad ]3?0?
gerious cft'ects,adequate hygienic contrel ¢
such deterninaticne, The methods empleyed ir the "C11--u cn
cnalysis must havas *L? utTeol nmrecizion Lo be of yeluegnnd o
out =nd applied vith 5rsat cera, Thiz work cun rively if avs

2 jasd szrerotion of ranrasaene
he conditions of isud sxpo-

sUCh rY=sulis cunnoi bta

vin subjdsct is oveilulle,
41 i-r-;n,lu anden

rige L0 rromst nnd

eintudned werthcut
iw itheir
g bc yorxail
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manufacturing plant,but should de carvieddout elsewhere in ordsr to avoid the
contanination of samples from the plant environment,

In addition %o the comtrol esnalyses referrsd to above,access Lo snalyticzl dsta
on 4he blood and urina,in suspectad or doudbiful ceses of intoxication,iz of ths
greatest practical usafulness, Facilities far ovtaining sush dets are obsolu-
toly essentinl 4o gound clinfeal work in thie seccupailon,in viow of the nrecessity
Tor the rrospt interpreiution ol synptous.

Crifterin bused on biosd seper

isnece in the applicotion of unalytiezl Tindings of
the type yofurred fo obove hwve hean gsed up or prectical rules for the guidence
of plant physicions Zn evaluwiing the uxgnifica g of the oceupntional lead
exposgure and &lgse for the asndling of 1nuiv1uual workmmn urder & variety of cone
Giviunc, Tt rust he remenbared i reluation wo theme criteris,iliad the un&lytical
date on which they zrs bu;,d wEs of ary high ovdar of accurscy, The ceme crie
doria conmot e epplisd o 81 to saelyiicel dote that are appreﬂlablv iless
accuraisa, Horgover,it sheuld be sctressed tnat it is & useless vaste of monsy and
afort to perfori any oi Lieus muwlyses urless ihe wmeibods of pampling end snaly-
cis era such s to yleld dependable snd highly wecuruts rssulte,

Dy

fsd

““?e verens Cunnsrous cundifieny of ereupeiienal lead zxmozxurs ic tercs c"
adyticans Unbi on the feges ong urine of recuierly suploved vorkren., -
elation of air cortzixning load fumes cnd dusts rasulis in the antrunmert o

conu;dera%ic pesporticn of Lunsse Laad cowpounds in the upper respiratery 4v

2

L i.
£fa
sct

from wnich {osy zain eairenss Lo the gaatro-enteric tract by being swallowad
wiin 1ne ausopharyngeal accrsiliuns, For thls resson ivs celleclion znd wnelysis

el
Lative sarnlss of bhe repuler (aily approximmtely) fecul evacuatiors
sf wan engayed 1o (ke several occupaiicnq of o trage will rive

i
e inlorranion ke o the amegpitude of tio exposure zo leund dusts

I a
highly valua!l

that 13 associateéd wiitn thess cccupabions, In this conneetlon gneh sample will
roveal tas acount of Jess {less 10 ver cent.more or loss} ihat way senlicsed by
the Individual in guestion during the poriod of time reprasented by thy scmple,

e

Hovovar,vhie status ol the individuel with respect (6 mbserved lead will not bde

gwn by this meana, On ths oller hand tae snalysis of # reoresentative snmole
of urina gsspaciuily whoen coupliled with that of a sample of blood,will givs & very
clanr idea of the magniteds wad nygienic sigrnilicznce of the lezd thet huy te
absorbed by ths individuvul, The condinuticn of tas information obtained by thc
enalysis of boin fecas and urine,wlll sghor the severity o Ltha axpouure to dus
on a purticulur occusieon mud bus genersl significenca of the exposure up to tha
time of +4hoe aunlysues. Wusu tuis is donyg on u sarisa of individuuls roepresonting
all of whe sccupations of & lead indusiry,ihe lovcatien #nd sevariiy of the dusty

BRED5UNGS L3 wWoll us Lhe ovarall wagnliude of Lhe lacd ubsorpiion oz tnis wad
stlisr typeg ol exposura,can be seen clioarly,

It exn be s2id in rolalion to aaalytical date o tais type thal

1) Whan tho nean facal laad excrotion of ih3s group exposed to Levd duste ord
fumes iz coansistenily af the order of maguinade 08 ULD wp.per semple {epproxi=

] A . ces . . . - : [ -
ratel Lo Q20AB3 2T 1a8G,408 2LPOBUrad So hiet amind Dtew { vul. nod [STLRE TR o3 o H ) PR 4
J } 2 H - Y H /

S s

.
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) “hen “hs nesn fseal lead axeretion of such groupd is sdove 1.00 wg.per 24
hoursyshs axposurs <o dugbts cad Jumss is definitsly hezardouss
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3) 7Zhen the mcan urinzry lead corcentration of an cccupationzl group in a
plent ie not in excess of 0,10 mg,per liter ths lssd exposurs (sll types)
of the entire plant is within safe limitsg

4) Yhen the mesn urinary leed soncentration in sny occupeiionel group is
in excess 0f 0415 rgersr litre.c2ses of lazo poisoning can be expected t0 occur

in ilhnat groupyand thair freauensy and severity will be the greater,tiie higher
the meun urinacy l2zd concontration goes ahova this laevel,

In addition to the application of critaria given above for the initervretation
1ot o7 %us status of individnal wsarkman but rather of the conditions of lsad
axposura in %is nlant,it is important to have prompt means of deteruining the
laval of lecad zbsorpticon ef any workman whose symptometology or whose hyzienie

status is in doubt fer =4y rveason, For this rurpose analysis of samples of urine
and 2lood,taiksn at tha zame tire,ere invaluabla, Anzlytical rasults on such
gaxples should be obtainable within s few days. Crifteria for the intasrpratatiion
of such daln ond for determining what should be done ure recommsanded, Thsir
corrzsct wpplicaotion ic Japandent fto soma dsvrse on eyvprienﬂﬁ end exp **n:ss

i w2 reccogrnivicn of i awa and odjoctive signs of Isad
tetrasthyl intoxiestiang, To cone »xusnt Hawave.,a4 may bs epparant,they my b2
accepted in Iicu of wsuer cilinies) Yuswledes ond judgment,

(Referancs sueg Besn made to nmierenscopic blood sxanminatisas,dputl it wust e 5t
sized 4wt such szzainztisrz will b2 of na valuae whatsoavsy in sounnecti th
exposurs to rzad itatrusthyl, Thay wil) be uuoful,liowsver,in ths cuss ol ithnocss
men whese wark brings thep ints axnosurs with met2lile isad and inorzuonic leand
comrcunds, Lotuzlly thae shsorotion of lead teilrsetlhyl gives riss to g fotally
dilfsrant z2t of ayxptoms,physical sionz,and laborsliory {indings {rom those
asgocinted witlh thz shieorrtion of inorganic l=sd compoundsd, Tusrafors,:no stinpling
is sesn,und insofar as sbessrntion of lcad tatrszethyl is concarned thara will ba
ns chroanic lead phisoniwng as we know 14 clinieslly. Thereiovegtue doctors will
huve o Le preparsd for the recognitiocn of 2 totslly different syndrome of intoxi=-
catione For ithis reevson the reculations should not put sitress upon blodd sxemi-

nations as & means of recognizing leed sxposure, On the obher hand,it Is cartzi
that no cne :111 me able to operste n lead tetraetnyl manufacturing plent without

caroful @ ursments of the warnitude of ths lesd exnosure either by rmeuns of
cwmprchen wnd Frequerntly tapeated air snelyses or By a2 well rasguleted systenm
of Zollowing the zxmpossd peyroriial bty nsane of anxlysis of ihkeir urine cnd blood,
the urins zzod facas,ov 211 of +hsas raterials, There ic no guesticn chout the
roluiive iaportance of fao llovinr tha lead absorpuion s sxcretion of Lie workmen
as o control measura, From ths medieal noint of view it is the most important
singls feutureg)

“hen sazdviiscl 2ata arg availoble on persons witk syrpioms

1) The sysptommiolomy
analyi L,hl results in cu effort to arrive st o cofinize clinical concluslon,
nuking use of zny and every =aveiloble diagnostic procecure tor that purpose,

lomy shoald be in-arbre+eu in complets independence of the
3

2} ther the clinicel zymptomatolory is none=s pec11¢c in charactar,in the cuass
of men sho hava bhaen working rtesdily up Yo tho time *ths sumpler wers obtained
for nnalysis,s ceuse end effect relationship bhetween load absorpiion ana ths
preszsnt illness can be excluded,when

a)} the results on = sample of blood and & reprosentative sample of
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of urine sre within safe limits as herein defined,(i.s.,less than

Cel8 mp.Pt per 1CU zrams of whole blood,snd not nors
b per liter of "rlho) or when.

than 0,10 nz,.

3) ihe avar&ce results on s seriex of srol samples (anproximetely
100 1ml,) of urins or on at least two larss samples (severnl lluars)

of arina ura within safe limits ag definad abova,

3) 4 causzes and 2
i

Py
lead absorptien ney e eceumed o exist wnan

If20t relntionship tatwasn nonespscilic asymplomaiclogy and
<

othur cuuess for the symptomatelosy have heen aexcludsd beyond

hY
&)
reasonihle dcuht,rnd the enalylical resulils sre above
Gafiazed nhoveror whan

iiter uf urinn.

Toel roiationchi

ia)
. H
cnd shrarption may be assumgd o swist,unen

.':' i Couiss ahd &
tie syaptorme wid

wawhet b whose pruptons Mersish,)

*.
H

wxbhﬁun symebons or o

Erom wowe voaks gghoeds caarators el

vophomnatology ans ab
; curslng. {Tads radsers Lo a 2un who
*Rrﬂv%J ’“nﬁ nR AsLnogure VI

the seya 1ipdts

tha cruga of sveptomatelopy ia guits unesrtaln and tas cnalylizal
rssults are ﬁifﬁiﬂ 2 dqnvsrous runge, i.e. - u.UT to d.lo &5..4 (c

; v : . s .
batmcen shrongly oungostive or shoirzcierige

9} tre aneliztienl veeulds ars wilhin the Jungecous rangesor whsn

w1 R0 hmve taan siuill R

) Py ees g
Lus Lims oun

[t

1l vnicu* Zatr_:re vvalleelas om_zrwloyod

Disctive wirnsg of

1) Asyumpicmediice paracns should ke removea {roem lend
gork invelving grretly roduced srho3urs  whHeh

Gy tho anelstizal rasuits on bHlood :;;1", uring ara vithlin dan ,c.rmzs
liwmiiezligr,,mara than 0,07 mg.Pb per 100G yruma 0L whole hlo

more thnn 0,18 mz P2 per liter eof ucrinsjor whan

X

sxracure or transirred to

£} ihe wmhelyfical resulte on u» serics of zpot semplas of urine cor

on tue leres sarplas of urine sye wilhin datyarcus limils za tisfined

zardous axnoasure

FIRTTIA TN
"Mz persons praviously rumaved from sxrogure
oy tranziarcad Lo 2SheT vork nva resoverad fren
w31 acwnmptoma arnd siens ol dlingsagtioey veay Uo
naturned o thelr Cormsr workswhen,

«) ths conditisns eorixinally vesporsitle Jor their ha

hava tean rscogrized wnd substintislly corractediand «han

Y ihe analytissl rssulis hove fellen Lo lavels that
suf8,i.0.5the lead concentration ia tihs tlosd is down
100 grums cf whole blood or lower,and ths averaze uri

-

are consizsitsully
10 Gl .l rfiglepar
nery load concen=
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tretion of & series of spot smamples or of two large samples ai least,
ig not in sxcess 37 N,10 my.per lifter,

Plant suparviaion = Tha plant phreician should raks a eritieal inscection of the
plan% under operating conditions at intarvals of snoroximntely one month,at whicn
time he should eriticizs &ll tha pracedures and rocommand such changes as are ade
visable for ths mminiananca of “&fe*;.

Air apslyses « Zauinoent gheuld b3 availabls and ansratad r :al‘ 1y Lo tast

the &ir of all workiny sp2ces For its lasd content, & hich desres of noruraey

is nscessary hoth in the colleciion of samples end in the arnalytic precedures,
and the rsineds must b2 suek 25 to detartine both nrrsnic and insrgenic lsad
compounds uni to diastirsuiczh hetween them ghen this e reseacary.

Al)l tre dats 'Pferred to ahevs Thould he perorted to the phycicisneinecunrge snd
shcuid bs uvaed by hin 30 teep tdimeell and the maregement flly informes 33 to the
hizienic atutns of nlent ¢z ¢ vhels,

Clotning,Proteative Lodomeni  evd irchirecom Feeilitise - (denuule
protection :rd slsanlinsss off the workoen miet o rvaddnnlic,

be provided with cemplats cleibkine,ro that he nuy wob,urdar suy
use of his resular gclotining in the plogt, Thers rmust ta 2 syster of
and confortabls usnd adaquate washreoome,shouwer bntts rnd wellicts

the day's work the woriea rust chionre inte v L ing. S
must wash gnrsfully «nd ezt tnﬁfr lunch In o cluan lenen rooom
day thay must raioevs R clothine,bethe wnd custiza irin
The proper srrancersnt ol theﬁu feellitios will rot onl, 07 o 2 g Ad
of workmen co compiy witi the rogulctions,uut 2lso #ill provide xnw auen 2aparvie
sion as will noi permit cupnlesunnsa en the part of Lha sorliimzn,

Impervicus rioves.dudn rsacs

suppliad znd mointaimad in sov oot th
Their vas rmust alro b2 suparvy
11 )

I-in: ¥ Aanaantrae

The upl‘ﬁauu in traneit of lana pelras
tions of lnsad tetruethyl rmy ezase @
mey involve curviers as 61l .

gers und no =2enR3 of r*otcnrnq‘
contoidinuisd as 1o anuse che dimsociasiion ;' ER T SateY [;: 23 it ennmebta vasjiann,
Tho utmeoat zare

can w8 ccrnirolis

AGHRTIIONS A0 surn
;;va na mmyledca pf Lha Gt

LT oaAmeasd S en esar e s
.

rust be exoreiged in maints at wnicn fasy

srAryabad ristures ar lasd batrage

Certainers §iiied itk Jrod TR
thylyuhien zhipped by pzil should bs zacurad nr
abouil in treneit, They should not hs mixed with
from manufacturer to destinction sro winould hs han

- f{EE 0 I “t) 3

trwle wonns 20 a2 a0t Lo oy
ter sarzo huil should be sent direct
dled at bath snds ef the trip only

d
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by trained snd g¢xperianced persons, han transperied uy water,they should be
loaded on dack under tha supsrvigion of fully informed and sxperienced psrsons,
and should bs secured firmly in place so as not to bo domaged and so uz not Lo
b2 a source of dangar in transit, Any of the materisl whish may lesak or spill

on tins deck ¢f u ship or barge should be washed overboard promptly und sny
leaxing or broxen drums should be dispossd of by Being cast overdoard if nossible
or nscasgary,or by baing so placed that furthar leaksge will not accur, Zvery
practicadbls sufeguard should bts thrown sround this phase of ihe irndustry ond to
the sxtent that this commodity raonuires unusual care in transport,it should be
incumbent upon the memufacturer and shipper to provide cenditions sompatibla

with reasonsble safety.

III) 3LENDING SITH GASOLIME

Hyzienic sspects = As in the czge of Manufuacturing,ths design and construction of
the blsnding plant,as well sz tha *ype of protactive equipment used,sre Ly far tha
mogt important factors in detarmining the degree of suafaty of ths opsrations,

Lead tetraethyl should bs exirascted by vacuun from ths containsr (drum) and ecarrisd
by gesoline thoough a closed system into ths mixing tank previously filled with the
sagsolins to be trzated. In no case should lsed tetrsethyl,or any concentrated mix-".
ture with gesoline,pass through eny mechanical part,such as a punp,ste. Ths systen
which nes been safely used for many years is to pump gasoline from the mixing tank
and discharge back inte the =ame itank. & vsnturl type eductor is instullod in s
by-rass located in ths plant,described bslow,and the drop in pressurs accross this
siuctor craates & vacuur which draws load tetrsathyl through a stand pipe in the
drunyinto the zusoline siream returning to ths mixing tank.

The plant in which the byepuss is installad consists of z concrate plutform,covarsd
by a roof,opsn on three sides aznd complately surrounded by @ Xerd, = with & view to lo-
calizing any leakapge, The platform should ba suitably graded to draing which should
discharge into &n intercsphor,or irap,befors pasaing into the mein dreinage systen
(or sea), The fourth side of the plntform - which should be large snough to provi-

de & mixing arsa,where the by-pass is installed,and snougn storuse capaecity - may

be of solid conatruction to form one of the walls of a dressing roomyto bs provided
for ths opsrators. The dressing rcom should bs equipped with a shower snd wash beazin,
and a small kerossne tank should be installed connected to a tap over the wash basin
(kerosene is used to wash off any fluid which moy accidsntally ho spillad on the skin

of sny of the opsrators.)

Fater end kerosene points should be installed on the platform for the purposs of
washing down the plutform after the mixing operation. Complete specifications of the

minimum requiraments of such a8 plant can bs providad,

The operztors should changs into spacial clothing while working in tha plant, The

clothing recommended,apart from underwearyconsists of a white overasll,ucideproof

rubber boots,apron and gloves = preferably whites - {Hsavy clothing to bs worn

under the overzll rust bs provided us needed.) The opsrators should zlso be supplied

with a gas mask equipped with a rubbor pnce pisce (preferably white) covering the

sntire faoce,eyss,nose,mouth,with eye pieces of splinterlass gluss,a rubber bresthing tube,
end & conister separated from the faoce nisce,containing not lass than 500 ce's of high
quality cctivated charcoal, This gas mask must bn worn by the operators whensver they are
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pressni on ths platform while e drum of lead 4atvrsathyl is open, Tho canistars
have & limiged 1ife and zhould bHe changed ufter 160 hours use or aiier being in

servicea for six mznths,

Since the frequen»y of wixing is & ganarsl factor ia defermining ths extant of
o imited o 2ix por montih,

axposure of workmen,ths rumser of mixes is usuelly

After eanhn opermtion,the sen should buthe before dressing in fheir own clothing,

Should eny leaq tetirsethyl ninve been uccidentally spilled on the siin,it should be
Tiret vashed off with kerosene,then with soup snd water. Lead tetraethyl sheould be

colouraed so that uny stain will be visible immadiataly.

It is empisuized that operations in the typs of plent and with the iype of equip-
zent dsscribed above have haan carried out safely for ahout I0 years,

41 men engaged in blanding oporotions anould he sxzemined by =
physician zt least overy & months, The tvpa of examination anould ke asz descridbed in
chartar (I) - MANURACTURING,BLEEDING #ITH OTHAR INGREIDILATS A4 PACRAGING « Clinieal
Fork = but thsere iz no need for sxaninations of feces and urina,

dedical conirol -

The analyses of zir im the plant iz also unnscessary,

rl! 7*« o ory

Iv) DISITRIBUTION OF GASOLINE CONTAIMING L3/ SIPRARTHY L

Gegoline contzining lsad tetrasthyl in ths corcentrations parpitisd,ns detailed

below,nas baen distributed practically all over ths world for betwsen 15 and 20

to time ovsr this pariod ¢f years,detailad investizstions hsvs
trizs,in search
whose work invelves

years, From time
besn carried cut in the United States,and in certain other coun

of svidence of lead absorption or lsad voisoning smong parsons
skin contset with suech gasoline,or exposurs to its vapors, ioraovsrycritical
laborstory studies have sought to determine the magnitude and importunce of the
hypothetical dangers of lead zbdsorrtion from this source, The results of both ihe
ractical field invastigations und the lsboratory studies have bsen published in
madxcal literaetura,and ara now gensrally accspted se fectysince the conclusions
of variosus investigstora,including officisl public health asgencies of four diiferent
countries (United Streies of Amsrica - Oreat Britain - France and Dannmark) have

vasn in agresment,

The status of the problea is ocutlined in ths following paragraphs ‘or the infore
mation of those who have not had sccsas 10 the reports of the investizections,

1) No casesz of lsad polscning have evsr besn found by investigators,or rapcrted
in medical literaturs,among refinery workers,garags mschanica,or oihar persons

sngaged in handling end dispensing leasded gasoline for automobiles or asroplanes,

{The only cuses of lead teirasthyl polsoning thet have ever bLsen ssen or reveried
have raesulted {rom axposure to sonconirated lsad tetrmethyl. Sowms faw cases of
poisoning from decomposition products of lead tetraethyl have bsen s2en smong men
employed ia cleaning gasoline storaze tanke thet had baen in prolonged service,
This type of exposure is wholly different from that arising from handling gasoline,

and is dealt with separatsly),

2) o evidencs hes ever been obtsined that contset with commercial lsaded gasoline

KE 0010564




o

or oxposure to its vapors,resulis ia actual laad ebsorption,even among “"verclj
exposed. persons, In fact,nll the ev1dance demonstirates tnut loud teirestnyl i
high dilution in gezmolinc (cne part of lead fuurustn 1 to nrout 1,000 purts or
more of garoline) is not zbsorbed 4arcugn the skin ia msasurebls emaunts,aven

though large skin areas be in contacit with pusolins weﬂavt9diy end for long
pariods of *ims, ”crnuver,the bailing noirt of leud teirastavl s 56 much hizher
' b

a7 masolinag,that mere Lhun ten par cont,

o & &N D7 evapora-
megsurablies uantiiiss ol lead *eirneinyl coms of 3

e vanor of

3) from timay *o time cortzin casss of vﬂrnnu monoxide woisoning and coute

gesoline intoxication (from thsz iﬁhaLatzon of vzpors) have hasn mistsnkenly

attriduts? %o the elfacts of l2ad zbsorpiiosn by laynon,only to hes racognised

subsemantly by nhysicians in their trus lisht, This has occurrnad btasauss Dersons

who nave neard of tie sarly cagses of pois%ninv frow oxvosure to the concentrated lead tetra-
ethyl ,.eave continued in ronfuse the raal dnngers of sexposure to the concentre=
ted svoduct,witi the purely hypothatical 793 i0ilivies or eoosurs T0 notereisl

1sgded casoling,

4}y fSzses o7 sk Sos uva also baen edstawsnly
at‘riKJan w0 0, Ivirastipaidon nas snown tast
solire itself tin than sra tho dngrecients oil
¢€t* tetrootayl Prohed Yt zan Foduetsn o)
[ AP R oot
.

- & R A A .
f tness Facim,the presautions S tie, S

mATe nadis &qr 'ron tn0; vALnalr) Geso-
line : e IS0
1ins

of 3

lite

fife

rust by

oot s

cone ati: © la . .
enfety wrainst lowd obsornhione vuis ALYELI0tiy LEGTEiDY A S s DI malniuingd
within »rover limiis, Tne a:?iﬁraauihhlon £ leacsd gusoling from obtuer susclines
iz sdvizedle in order Lo insure its use Teor the purgese {or which 1t 2s iutended,
zné for which it i known to ha beith sefe ard uzeful,nicely,us 2 mator Tusl, Tis
“use for other rurposes such &s for cleaning tools and clotiing and fuel in
stoves and lampsz,ic unnecesasrv,inadvisable,and perieps wngsfc,alihougn o cases
of lsed poiscning have heen found es the result. of auch sisuss ol the »rofucts

Any othey otteonoia o reguintas Lha rnnner of hon
rogevrded s whelly anneceszary, In fact il T
+ho past 12 years have givan no avidenca of e axista

-

mal bhandliing snd use of lewded gusolire grenter “hen
*

w

b

2 al Zancer froz thy nor=
ant assovicted itk thes
y non-landed vusoline,

. ra <8

'T:OT',’“GSUOI:'L‘.,'V "‘1“"‘" ces in the anee Al ovcoiys

V) FLV'”TVF OF TANVE TSI TCOR DIVIHG ChSCLIPE
. 223 FERE A/ YRR i LT
fl L'L.’\}’ ' ‘{-: Lalarl i (.(; . 3. : .JTC....-.A‘ ‘."f»u(rLl ~ 5
(-, |nr\{ '\') RRETS T}AD T ‘1‘ SN u‘r‘.__

One of the greatast hazards connected with the handling of ”!Sclﬁ?w contuining
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lead tetraethyl arises in connection with the cleaning of tenks used for mixing
this compound with gasoline and for storing gasoline containing lead tetraethyl,

Ths following preéautions have besn recommended for the safe handling of these
oparations;

1) STCRAGE AND BLENDING TANKS - The tanks considered under this section include
all storage and blending tanks which havs at any time contaianed leaded gasoline,
Tha regulations as set down are %o bs rezardad as the minizum raquirements for the
avoidance of lead exposurse,

A) A blower-type o vositive-pressure full fsce~-piece airline hose mask must be
worn by any person who enters & tank which has at any time contained leaded gaso=
linoyand which has not been thoroughly cleanede This applies not only to itank
cleansrs but to all others whe zo inte the tank for any.purpose,
HOTE: = Experience has indicated thet in general the quantities of residual
materials to be removed end the time of exposure are much smaller
in the case of tanks of under 50 tons capucity. Preferably a full
face-piece blower=type airline hose mask is to be worn by any person
who enters such a tank,which has at any time contained leaded gaso-
line and which has not been thoroughkly clsaned, %hen such a mask
is not available a free airlins mask with a breathing tube extending
well to the outside of the tank msy bs worn,

B) Hoselines for air maks have a limited life &nd must be kept clean, If a
workman notices any odour such as gasoline while wearing his maskyhe must leave
ths tank at once and find and remedy the cause,

C) 411 workmen must change into special clothing,consisting of clean overalls,
chirtsyunderwear (in cold weather) and socksjalso haavy rubber or acid proof
gloves &nd rubber boois of good guality and in sound condition,

D) Clothing must be changed (and leundered) and & bsth must be Ltaken every day,
either at the end of each day®s work or when the Job has been finished, If at any
time tha clothing gets soaked with sludge,the workman must bathe at once and put on
cloan cslothes, At the end of each day ewmd after ths job hes bzen completed,respira=
tors,boats,gloves,and tools must be thoroughly cleaned, Before taking any meals,
th2 faca and hands must alwepy be washed and clothing must s clianged il inspeetion
shows that it is badly contaminsted,

R) Sludge or scale is dangerous to handle,even zfter it has been taken out of ths
tanke It shiould ve kept wet and buried at oncey,in a place where iIi will not be
uncovered lster,

PIPE LINE CUERATIONS:= Storage tanks employed in connection with the pumpimg of
leaded gusoline through trunk pipes lines,such as Surge,Bslancirg,or Settling Tunks,
etca,are subject to the above regulationse

Deposits which may periodically be removed frem seperstors should bs buried promptly
whilst in the wst state, Similsrly,when reneswing the charges of filtering medium in
sepsrators,the old charges should be disposed of proxmptly by burying,

PRECAUTICMS FTOR REPAIRMEN:= Repairmen engaged in any type of work in tanks which
have not been thoroughly cleaned must follow the instructions given above, If
possibla,all cold work should be dons only aftar the tanks have been thoroughly
cleaned, Attention is drawn to the possibility that dust or scale or sludge may
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rsmain or ledges or projections in the tank,or msy settls there during the course

of the cleening oporations, It shall be the duty of the responsibls person in charge
of clamning to seo that these sources of dust or vapor sre removed so zs io prevent
exposure during sny subsejsusnt operations in the tank, Teldivz =nd other bet zork
should rever be done until the tanks have been cleaned and &ll ereas thst mey et
kot zre scraped down to clean metsl,

work conductad on ths outgide of tanks or om any component thereof must ba under-
taken under conditions of adequate natural or artificisl ventilation,and in such a
mannsr as to avoid prolonged sxposure to dusts,sludgs,vapsrs,or fumes, This regulce
tion also applies to pirs=line £iltsrs and saparstors,ets.

2} ZARAGE AUD FILLING STATION T4NKS « Work conduchad on the outaide of ‘hase
tenks,or on any componant thersof,iwust he wndertaken undar conditions of adsguate
natural or ariificiszl vantilation,snd in such 2 mannsr as to avold prolonged exposure
to dusts,sludgo,vapors,or fumss,

If for any remson the tsnks have to be antersd,then the full regulntions set down.
in SECTION (I) rmust bs followed., :

2) RAIL A¥D ROAD TANK TFAGGONSs= The only ampeciel precautions required under this
heading are zgssociatsd with scaling or repsir operstiona, Stepas should bs taken to
prevent the unduse exposure of workmen to loadebsaring dust in cold work ard te

l2ad fumes in  hot work,hy the wearing of suitsbls masks, Zonzlas should also be
worn durinzy the merformance of such work,




