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LEAD TETRAETHYL

This memorandum deals with the hygienic require-~
ments for the handling of lead tetraethyl in con-
nection with the following operations:

I) MANUFACTURING,BLENDING WITH OTHER INGREDIENTS
AND PACKAGING,

II) TRANSPORTATION,
ITII) BLENDING WITH GASOLINE.
IV) DISTRIBUTION OF GASOLINE CONTAINING LEAD TETRABTHYL.

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

vt ot (VY ot o e

I) MaNUFPACTURING, RIMNDING WITH OTYRR THAREDTRNTS AND PAGTATINT:

a2) Hunufacturing Plent snd Eouinment: - Hyzgienic Aancets - The decisn nndé conge

truction of buildings snd eguipmant feor monufaaturing cpzrztions is by far ine most
important factor in doterminineg the degres of safety cssocizted wiitl the menufactu-

re of lz2zd tetraethyl, Other measurns of contrel hove hren found wnacessury iu ordsy

tc obteairn satisfactery rasulis,hut it rust be racognized os o firet vrireirls thst

no omeunt »f caution aud no amount of medieal arnd hysieric suparvivion corn rossivly
modify sigriflcantly ithe basic coenditions of lesd ex“o ure which arisz from 4hs sha-
racter and quality of ths aguivmeni, The oily liguid,lsad {atreathyl,iz suffisiontly
volatils at ordinary temperatures to 7Ziva risa to acute danger of leadh fraom ids inha-
lation, ¥atal noisoning ean rosult fvow axposure for half an hour o+ l2gs undar suita-
bla conditions, Tho compound iz also capavla of :alrlr ravid abgsarpti~m throush tha

heelthy and u:ﬁrokan skin,s0 that all corntact with the skin rust be avoeidod,
Therefcre this material must be kspt and handled in closed pipes and sontainzrs,
This is difficult to accomnl sh since tho liguid tends Lo cranep nlong a qur?.ca
with which it is in contactyand if there is the slightest oprortunity,ii anecspas
from the jinints of the pipas,pumps and glorape tanks, The methods of manufacture
also invelve chemical reactions and seperntory processes (distillution,etc.) in
which lsad istissthyl occurs in thoe vapor state,.nd at times under pressure, In
such & stats it is even rore 4ifficuvlt *o prevent laakage £13 the aquipnment
employed,such as rescticn vesnsls,cdistilling uppuratus,pnpe lires, punps,senare-
tory tanks and storage tenks muest be constructed on precive specifications end
with the hipghest quality of workmanship, FPipe=jointe should be eliminsted by
employing welded cénstruction whorever foasible, Sight-glusses,which are recuirad
in certain pipe-lines in connection with several operutions,sre a potential
source of sipnificant Jezkage ond must be spacially constructed so us not to leak
or be subject to hreakzge, (The custowmary type of sight-gless leaks regularly and
continuously,) Pumps of the typs most commonly used in the chemical industry asre
quite unsatisfactory for handling lead teirsethyl,for leakage is absolutsly ine-
vitable, A verticalycylindrical type of pump,in wnich thsre is & revolving shaft
with a preking gland at the top only {(wnich must 2lwaye »e a%ovy tha l1iquid levsl
of the materis) bsing vumped),is scbtisfactory, Oscuuse of tae =zlight le2akage of
vapor at the top of this pump local ventilution must te ewmplayed so as to carry
away 211 vapors, Reaction vessels or othner agparstus may need to be equipped with
certain moving parts such ns agitators vhish senalyate tneir shell, A11 such
vessels,regzardless of the excollence of their consbtruciion aund maintensance,wiil
inevitably lsak at stuffing~boxes or packing glends uniess tney are carﬂgully
ingpected and maintsinred, 1f badly desigued and comstrucied,iney will lsak proluselys,
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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 thenm,

Avoidance of Exposure to Vapors and Liguid l.eed Compounds - .All parts of the
manufacturing plant in which ligquid lesd compounds =re produced and handled must
be carsfully ventilated to such degfree as is necessary to maintain the atmespheric
lead concentration below a toxic lavel, The 1284 concentration in any part of

the plant should not be permitted to exceed 2 milligrams of lead per 10 cudbic meters
of air for more than very brief periods,and the basic concentration of any point
should not exceed 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 be 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~

(2} Points at which small quantities of vapor nay escape regularly or
frequently from equipment must be locally ventilated by suction to avoid significant
contamination of sdjecent 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 apparstus within such spaces,
and to meintain safe conditions as spocified,

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

(d) GConcentrated vapors of lead tetraetnyl which regularly escaps from the
vents or stacks of operating equipment in the course of rormal operaticns must be
removed by accessory sxhaust ventilation but should not bs carrisd by general
ventilating ducts,ie.they should be carsd for by a separate system of ventilation,

{(e) The most rigorous care must be taken in loenting the air intake and
exhaust openings so as not to reintroduce exhzusted air into the building through
the inteke ducts and so as not to pick up other objectlonable or toxie fumes or

vaporse

(f) Residue or "sludge™ removed from reaction vessels must bs cerried in
a tightly closad line to & pit or receptacle which is: completely snclosed and
‘kept under slightly negative pressure by exhaust ventilation in such manner that
the overlying vapors do not escape into the adjacent stmosphere,

Reaction vessels,in which high pressure may develop,must be equipped with vents
end also with pressure disks so as to prevent explosions within the duilding,if
and when the raaction proceeds at an uncontrollsble apead,

Every operation in the manufacture and handling of lead tetraethyl and in the
meintenance and repair of equipment,requires skill and training and also expert
supervision, The repzair operations,the removal of 5ld squipmen%,and the rasplace-
ment of new apparatus are especially hazardous, It is highly necessary,thsrefore,
that care be exercised in the selection and training of the plant personnsl,
Complete details of every operation shoulc pe worked out and recorded as operating
and safety instructions, Careful discipline must be maintained in carrying out
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such instructions, The men should be fully informed and instructed as to the
dangers of their occupation and the means of protecting themselves against

lead sbsorption at all steps,

Emergency showers,with water,should be aveilable in sll perts of the plant’
where contact with lead tetraethyl may accidentally occur,and a convenient
supply of kerosene must always bs available at all such points,so that any
lead tetraethyl which may come in contact with the skin can promptly be washed
off with this material, Ordinary wash stands with soap,and tollet facilities,

must be conveniently situated,

Positive pressure air-line hose masks must be provided and must be convenlently
avaeilable for use in the several operations and emsrgencies which othervlse
involve unavoidable exposure of lead tetrzethyl vapors,

Other masks,equipped with full face pieces,end with canisters containing not
less than 500 c.c.0f high-grade activated charcoal,must be avzilable in
sufficient number and at proper locations to be availabls 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 outsiddyair.)

Control of exposure to inorganie 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 dusts of
lead compounds and lead-bearing wastes and slag, (Certain of these materials,
such as sludge from reaction vessels,may also contain lead teiraethyl, Such
materials,as indicated previously,rust be handled with greet 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 all times,and by means comparable

to those used successfully in certain of the more commom dusty lead trades,
Contamination of the atmosphere in work areas rust be limited by suitable opera-
ting devices and by local exhaust ventilation so = to comply with the standards
referred to above in the case of vapors of lead tetraethyl, Systematic analyses
of the air 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 airy,fumes from stacks,waste water from plant operations and that

used to wash down floors,togeither with all lead-bearing materisls from rezction ves-
sels,pipe lines and other containers,must be dealt with or diluted in suech & way as
to prevent hazardous exposure of plant personnel and all others,and so as to avoid

the pollution of adjacent soll and stremms,

Materials and equipment which are to be discarded should be destroyed,if
possible by burning,and should,in any casegbe freed of volaiile leesd 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 others, 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 end packaging.

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

Hygienie 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 taken to prevent hazardous
exposure on the part of workmen,

It is necessary thet such precsutions be taken with greeil cure and under sxpert
supervision. Since conteiners must be filled,the piping syslem must be open at
the point where such filling operstions are carried out, A filling booth or

hood ust bs constructed ir such a uay thzt &1l vapors sre carried away complete-
ly and all control apparztus is op revsé entirely from the osutside,

The ingredientz which are to be mixed should ba moved by gravity flow so far

25 possible,but mixture must be accomplished by agitation. Accordingly,the top-
of mixing tanks wust be so ventilated as to prevent leakage of vapors into the
roowg from the stuffing box around the agitator shaft,

Tha conteiners for the finished »roduct must bs limited as to type &nd capacity

{0 those which ars capable of safe transportation and safe handling st the point
t _which the product is fo be used. It is of the most hygienic importance that

!ill

irregular and improvisad procedures for handling lead itetraestiyl and concantrated
zmixtures of it should be avoided, The mosit iwmporiawrd rmseans whiclhi can be tuken
iodards this end is to send %the product out of u plant only in such puackapges as

Q

an be usad safely at their destination, The disiribution of small cans of such-

a nroduct is an inevitably hazardous proczdure because of ths dif*iﬂulty of con=-

trolling theoir dastination or use, Tragile tin cens containing sovoral litsra of

YTead uauraetnyl ers dangerous Yo transport uand sven more Jznzsrous o n;u*la,

hecause of bLas w2ipht of the Tiquid snd {the likelihood of brazkazzgs of Lhe con~

tainsr. Ths distribution of any quantity of lsad tetrasthyl or its concentrated
<

tures tao lff@spoh%‘ﬁl@ or uningtructed parsons jould ba an uact of carzlasaness

14

ot only is the use of mumerous typss of counbtninegrs {(aspscially 'n;l* onss) dan~

ous beyond the limits of the manmufacturing *7ani,but it iz slso unnoscessarily
rzardous within che plenl, 5:{ety in the packaging opsrations uapnnas fundézmen=-
llj upon the simplicity =and uniformity of daily nrocedurses, Irrezular practices
ara liksly to crzate new snd difficullly controllsd hazards snd should be kept et
z minimmg, Horsover,ths hazsrd of filling A small packegs is as great as that of
£illing & lzrpge one,ther«lora the nackages should be as lerge and as few as possi~
ble with due regard to the limitation of nazard in tramsportation and in other
types of handling bevond the limit of the ranufacturing plent.
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Drums enployed for the shipment of lend tetraethyl or concentreted mixtures
containing leud tetruvethyl,should be of exceedingly strong end durable construetion,
-with I-beams on which they cun be rolled,and with double bungs for the avoidance
of lsakuge, Safety in the continued use of these drums will depend on the care taken in
inspecting and repairing them when possible end replacing them when necessary,
After every trip to a consignee each drum rust be cleaned thoroughly,inspected
critically for corresionginjury or wsskness and should e repsinted, ATtsr bsing
fi1led each drum should be tested for at least twenty-four hours by standing with
the bung downward;snd by carsfully inspecting the geams for laaks. Such lsaks
will show up c¢learly on the freshly painted outer surfecce of the drum,if the pro-
duct is highly coloursd =znd if the drums zre pzinted white or light gray. For this
and other reasons,ths product snould be brizghtly coloured for purposes of commer-
ial hendling,

Obviously,the opening,clsaning and testing of returned drums are dangsrous opers-
tions, They must b2 hundlad with hizhly spescializsd and thorcuchly wentilated
equipment if they are to be dons satisfactorily =nd safely. Before any drum.is to



cs-

be rapaired it must be thoroughly cleaned so as to eliminste all volastile lead
compounds and all bhut iracss of inorganie lead compounds which may be suspended

in the air by mechanical means or by local heszting,

Gensyral dyg1nn1c Measures = The petential hazards associated with the manufec-
ture of lsad %et aaun;l grs the most sericus that can bs found in eny sf the lead
trades, Tuay »re capable ¢l comdlsts controel il pironsr provisions are nods to
Laintain en adsguate degree of precision and csulion in currying out pluant ope~

o However,it is excesdingly doubtful if this can be done unless the most
and eriticel wadical supsrvisiusn is established and mainteined,
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types of hygienic

u ervislon,ramel},(l) cgreiu; ang compxete cllnlcal study of sll workzen,(2)

r study of Llue mogritude of ths lsad exyposurs and lsad rbsorptien of
csertative greups of workmsn by means of pariodic detsrmination of ithe rate
sad excretion in the urine and feces,{(3) regular periodic critical survey

plant cctivities and operstions by the physicisn=inechergze,and (4) regular
r
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tlon of the lead content of the air of &ll rooms and working spsces in
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work = Yot only is it neceasary to muintain =z shsrp sesrch for ¢lini-
avidence of lazd absorption,but it is °lso imperztive that all typas of
illress muongz workmen bs recognized snd entifisd,if there is to be ={ficiive
czl £ rutual confidsenee hetozen She
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In these occupations aach workman wio is potontiz

should be examined &t lea 1 once per month,mhil nosuUre
only to Aust and fume of inorzanic lead compound "houlc bo axamined at i ervals
of not mors tiasn tarse months, {It is advisable %o examine %as 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 questioned carefully in search of ﬂtbjec+ive symptoms end other
avidences of incipisnt illrness, Tils must be done without leading auestions and
w#ithout establishing a pattern of intsrrogation, Tha taemperature,pulse,blood

vress ure,and weight should bs noted and recordad,and {he urine should be exami=
ned asz to its raaclion,znd the presoence or absence in it of sugar,slbumin and
microscopic sbnormalities. Such othsr clinical siudy @s is required to determine
hig physical status should be carried out,togsiher vith sn examination of his
blood,includinggat least,ths dsterminaiion of ihe hemoglobin zand a guantitative
dotormination of the number of erytarocyiss whici show basopailic granuluation,
("atippling"), The teeti znd gums should he cxamined for sponginecs or coangestion
and for the presence of & leud line,especially on the inner uspsct of the gums
ovposite the nolar teeth, The sirength of the grip of sacn hund should ba deter=
mined and recorded, At least once & yeer sach man rust huve a complete and detriled
physical exesminetion,includinup a general neurologicul examination,
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4in initial examination of a complete and thorough typs should s smployed aw
the basis for the salaction of nn essentially sound snd healthy operaling crew,
The results of this examination should be cuarefully rscorded in the cnse of
all men accepted for amployment snd should be used as a basis for future compa-
risons. workmen should be rejected:

1) when they heve had significant exposure to lead comuounds in other occupze
tiona within the period of five ysars immediately preceding;

2) sren they hzve had an illness nssocisled wilh 4 previcus ocoupation which
is indicative or strongzly suggestive of lezd intoxicationg

3) #hsn they have s significant deg ree of organic disease of the circulatory
eystemyespacially symploms and sigrs of arteriosclerousis;

!

4) ¥hen thoy hova organic Jdiseasse of the nervous system,a history of epilaepay,

Ky
or of functicnzl

3 dizturbarnces uauoc1ateu with menbrl}l ingtablity;
5) then they have sctive orgenic disense of the kidnoys,liver or lungss
5) Thasn thay have othar walledefinsd chronie dizenass,such ue oral or uppar

ragoiratory infections of ¢ sovors snd petoniinlly diecebling Lype which,in the |
opinion of the examinersare unlikely fo rssnond to corractive remsurss; :

7) Yhern ther aro encessively wddicled vo the use of =leorol,or when Lucuuss
of ignorarnce,stupidity,vndus appronsncivensss or cther ov’a‘“ca of unreliasbility,

they are unmiited teo amwloymert in = potentially huzardeus ccoupaticng

3) Then they ors legsn thean 21 years of ape ur mors Lhen 45 Lo 10 yasars 25 :ne,
den who huve besn socarted Dor senleyment suould b vamoves thsrafroms
1) When they develop symptoms sumgestive of lsed tetrastiyl ;nisxication;
2 “ﬁbn thay devaelop ohysicel sdmmz end leberatory o7idences of sisuilicuni
ot

3) ~ran they develep orranic dissuse,which
ry
W

in tha mind of tie exuminsr,invel-
vee undus visk teo their suisiy srd thet of other:

o

&) Fhen trev show = surelsse
the occursticn,or sitarnzisiy,wh
hazards.

Exerstory Analyses =« Letarrination of the re&

t a2 iasd GIcrotian of racrason-
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”

1

ions of isad zxpo=-
c ~4xno* te

18 uveilalle,
'1,1“ J\.‘LJ.C.’&
(513300 AR R T
4

surs to vhich they are subiacted, Thz irviernr
discusssd irn tuny detril Nare bul tublisted in
Undsyr hszardsus concitiens of zacleyment =
brief sxposura 1o hizh cercertrations of 1
geriocus cffects,adequate hygienic contrel

such deterninaticne, The nmsthods emy leoyed ir the cellecd
cnalysis rmuct havs *L? utreot v i T i
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manufacturing plant,but should ds carrisddout elsewhere in order to aveid the
contanination of samples from the plunt environment,

In sddition 4o tlhe control enalyses referrsd to above,access Lo snalyiicul data
on %he blood and urina,in suspected or doudtful cosas of intoxlication,is of the
createst practical usefulness, Facilities for obtaining sush dets are 2bsolu-
toly eassentinl to sound clinical work in thie occupsilon,in viow of the necessity
Toy the prompt interpretction of synptous,

iznee in the application of unalytieczl Tindings of
the type rofurred o oboeve hwve g% up oy prectical rules for the guidunce
of plant physiciens Zn evulwwiin e sipgnificencs of the cceupntional lesd
exposure znd algo for the asndling f individuel workmmn urnder & veriety of cone
Givlonos, I% muut e remenbared in 31 tion Lo theme crifterig,iliat the analytieal
datz on which they z2rs bused wuus L very hzgk ovdar of accurncy. The camo crie
toria coxmod De &pplisd &% sl o anul,t cel dete that are sppreciadbly lsss
aceurazts, Horeover,it sheuld be siressed tnat it iz & useless wusie of monsy and
el'fort Lo perform any o lLieus muelyves urless the weibods of pampling and snaly-
cis ura Buch s# to yield depgendable und highly accurute resulte,

Criterin bused on broad aper

»)

g

13

b'::

s

H]
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1 ol eeeuprilopal lesd zxmesurs ic texres of

crens dunnarous candidiesn -
iths GubE ou the feces wnd urins of reguisrly ewploved workren. - Fhe ir=
on of air cortgining ised fumss and dusts results in the entrapment of =
devehle proporiicon of ituneece raead cowpounds in the upper respiratory fyvact.
oiner zain wafrenes Lo tlie gustro-enteric tract by being swaliosad
aBopharyngsalt accreiivng, For thls remson ivs celleclion mnd wnelysis
sLtu ive sarnles of bLhe repguler [éaily sporoximetely) fecul evacuationrs
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v
s is asa &mﬁ&u ui%n Laess uccupatlone. in ihis conrectlon anen aawale x111

1 tas acount o) Jesd {leas 10 ver cenb.more or less) thut was seyniicwsed by
dividual in guestion daring tne perioed of tims reoraeenued by thy comple,
Howovar,the astatus ol the individuel with rospeet (o nbsor leand will nat be

swn by thisg meana, On the olher hand tne snalysis of =« rapresentative snmolae
of uring sspocislly when coupled with that of a sample of blood,rzil) giva n very

(2

W
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clsur Idea o the megnitads and nyglenic siznilicznce ol the lzzd thet hux teen
absoybed by ths individual, The condinption of tas information nbtained by tho

enalysis of boio fecas and urins,will shor ths severiiy ol Lhs sxnsuure to Jdust
on a purticulur occasion wud bne general signiificanca of the exposura up to the
time ol iho aunalysus. Wusn t2is is dony on u serisa of individuuls poprosenting
all orf vhe occeupations of & lead indusiry,itie locatien and severiiy of the dusty
sxposuraes o wall us tne ovsrall sasalivde 07 ihe Laad avnsorpiion rox this wud
oblise Yypeg ol exposura,can be scen clearly,

It enn be gaid in rodulion to aaalyiical date o this type thals

Whan tho noeon Fagal 2228 excroilon of b3 group axposed to leed duste ord

unGs 1s,cens13ﬁeazlj af the order of maguitade 0L UWDD IFeper semple {(upproxi-
2oursy or lauas,las axposars o dupt and Dusss (bul noé o vepgers) e

Ses e

-3 RN B 3

=) “hen thz mean focal lead axeretion of such groups is above 1,00 mg.per 24
hoursyshs axposurs o dusts sad Jumss ic definitaly bhezardouss
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3) 7hen the mesn urinery lead corcentration of an cccupationzl group in a
plunt ie not in excess of 0,10 mg,per liter the lasd exposure (&ll types)
of the entire plant is within safe limitsy

4) Vhen the imsan urinary leed soncentration in sny occupaiionel group is

in sxcess of 0,15 mge.ner litre.czaes or lezo poisoning cun be expecied to occur
in tnat group,and thalir frecuvensy and eeverity will be ihe greuter,the higher
the meun urinacy l2zd concentration goes abova this level,

).

In addition to the application of criiteria given above for the initsernrsiation
1nos o ti2 status of individasl workman but rather of the conditions of lead
axposure in the nlant,it is important o bave prompt means of deteruining the
laval of lead szbsorption of any workman whess symptometolozy or whose hyzloenie
status is in r sy reasorn, For this purpose analysia of semplzss of urire
and 2load,tsl 2 game iLirs sre invaluable. &nzlytical rasults on such
Inadble within 5 fevw days, Criteris for the intsrprataiion
etermining shat should bhe done are recomnendaed, Thsir
2 dapandent to soma darroe on syperience snd ex **n:ss
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oning as wa know it clinieslly, Tharelore,sus doctors wil
d for the recognitiocn of & totslly different syndrome of intoxie-
evson the regulations should not put stress upon blodd sxami-
ons as 4 means of recognizing le=zd exposure, On Lbhe other hand it is cartzin
cne will Be sble to operste n lewd tetrnetnyl marufacturing plemt without
measursents of the warnitude ¢f ths lesd exnosurs either by rwuns of
rehensive wnd Frequordly topeated eir anelyses or By a well ragulated systen
f Toilowing t o wRpossd pa"sognel by msang of annlysis of their urine LL% blood,
uring snd foeas,or 21) of +hsse mptarielqo Thars it no guesstion chout the
olulive igmporiance of Follovine ths lead absorpiion row sxcretiion of tie workmen
3 o control manusure, From ths madical noint of viaw it is the most important
i & feuture,)
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“han sazlviierl ?nta are availoble on nersons with syrpioms

1) The sy:ptommiolony should ba intervreted in comnlets independence of tha
analyiical ‘o-’lts inen effort to arrive ot o coefinies ciinicel coacluslon,
naking uge of zny and every =vailable diagnostic procedurs for that nurpese,

9D

2} tlter the clinicel symptomato’ory is non specific in charnctar,in the case
of men «ho hava baen working ztezdily up Yo tho time tns sumpler wers oblained
for wnalysis,e ceuse end effect relationship hetweon laad ubsorplion ana tha
presant illness can be axcluded,when

2} the results on = sample of blood and & reprosentative sample of



3) 4 cauaze ard :If2et e
lead misorpticrn sy es

L Gotiad ald o
+ic syaptore vl

Asympicrieiie psruens srhould ke removea {yrom lend sxpoture or hran
iovelving

-

of urine sre within safe limits se herein defined,;(i.2.,less than
S8 mn.?b per 100 grams of whole blocd,snd not mors than 0,10 mz,
% per liter of "rzro) or when.

3) ihe aversge rssults on s saerie '
10 ml,) of urins or on at leoast
of arine ura within safe linits ag de

a of spoi samples (anproximetel

%0 lareo samples (severul llcers)
fincd sabova,

2intionship totwasn nonespacific symplomatclogy and
seumed to exisl wasn

w) othur cuusst for the sympiowmatelogy have heen excludsd beyond
reasonible docuht,rind the enelyiicel resuniis are azbove the sefe iitdts
Gafised shaveror whan

czusa of symptomatolagy ig juits uncsrisin and tas analyiizal
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L) the whalvhticnl reaults on ¢ serics of spot semples of urine or
cn tue leres somples of uring sye within davgercus limile z2g «sfined
LDV .

Tz pearsons praviously rumaved from sxrogure
or trangiarcad 1o SINMT ver¥ Mnva regoverod fien

1Y nvnptorg and 3ivas o1 11Llnssa tiey ey Lo
raturned to Lhoir (nrrear work.when,
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Y obas eonditions oarixinelly vasporsitle Jor their naszardous axsosure
huva Bzan rsgognired wnd substintially corroctedsand whan
n}>

the analylicael rssults hove follen 1o lavels thet are consisitently
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safe,1,0.5the lead concentration ian tie tlosd is down to C.08 rylepar
100 prums ¢f whole blood or lower,and the azversze urinary lead concen-
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tration of & series of spot samples or of two large samplss zi lesst,
ig not in axcess 2° 0,10 mz.per liter,

Plant _suparviasion = Tha plant prveiciin ghould rmaks a oritieal inscection of the
plani under operatina conditions at Intarrals o2f shroxirntely one montheat which
time he should eriticizas all tha procodures and rocormsnd such changes as ere 2de
vizabla for the msinlananeca of aafely,

Lir anslyses = Zauinoent sheuld ha available snd eraratad rezalsrly to iast
the &ir of all uarkirg anacesd For its l2sd zentent, i hiech 4@ rag of nozureey
i3 necessary hoth in the collaction of samples and in the aralytic procedurss,
J
and the rpsthods must b2 svuek 28 fo detertine both nresnic and inorzarie l=ud
i1 n

-
hetraen then yhen this is roceavary.
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compourds uni t=

uld he perorted to the phyzicisneinecunrge snd

All tre dats refarrad tc zbhovs o
: erd the maregemernt flly iniormes 23 to thse

shcuid bz
higienic

Clothing, Protoative Ladoment jevd irchiveom Fooilitize trounte Tu _1¢u£ ier *he
protection :.rd slsanlinsss of thz corhoen e ' o)

be provided «ith cemplaets cletihine,eo that he
uge of his resulnr clotidng in the plagt, Thers
and conforizbls und adaquate washrooms,shower
of the day'=z work the wormma rust clinnre inte v
ust wash cnrefully ond est trede lueeh In o olaan loneh roeme OF
day thay musit raizeve &1l bheir clotbine hetne wnd cuntivs ivin thcliv oon 2le
The proper srravgerant ol ti : 113
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eoe {eellitios will rnot ank,y JJ7 o S
of workmen oo comply witin the rogulstions,uut 21lso #ill provide for eucn o
sion as will noi permit cupolessnnsa on the nart of Laa sorlimea,

Impervicun rioveg,dugt rmrsgs acre reanlrogd Ciryeline ans noaded st b
suppliad ziid mointninad din suncisfaciory condiilion by Lha vatient of tha plant,
Their vag rust alro b2 cuerervised,
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The spillage in traneil o 1 ; Yarno pomtal-ing ~anaantra-

tions of lnsad tetreethyl mny azase anrio ieaydin Rt ranssreus sRonnnurn
mey involve curriers ss welil cu oloor pﬂrﬂon azvn s bmnmledoa of ha Grne
gers snd no =2eny ol trotearnin Tasvselvag rx'wur ALLAT cammodities eay hn oaa
contuitinutsd as 1o anuxe che Alecsaciasiion nf gavinag sanrap fats enmate maviann,
The utmsat zare rust Lo exnrniged tn confire the hnzavds So orints ot wnicn sy

-

can 08 ccrnirollesd,

Certainers fiiiled il Jeed tetrsetlyd v » 150 sorzortyatad mistures oY lead tatrage
thyl,shen zripped by rail shoulsd bz sacurad b suitsnnle wesns 20 a3 a0t o covy

about in traneit, They should not ha mixed with strer zzrzo bui should be sanl direct
from manufacturer to destinction sid siould he handled at both 2nds ef the trip only
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by trained and gxperianced persons, jhaon transporited oy water,they should be
loaded on dack under tha supsrvision of fully inforumed and sxpsriencsad parsons,
end should bs gecursd firmly in place so0 as not to bo domaged and so ez not %o
b2 a source of danper in transit. Any of the material whizsh may lesk ar spill

on tns deck of u ship or barge should be washed overboard prooptly =nd sny
leaxing or broken drume should be dispossd of by Being cast overboard if nossible
or nescessary,or by balng so placed that furthar leaksge will nst accur. Zvery
practicable sufeguard should bs thrown sround this phase of the industiry ond to
the sxtent that this commodity ranuires unusual care in transport,it should be
incumbent upon the menufacturer and shippsr to provide cenditions sompatibls

with reasonsble safety,

III) 3LENDING FITH GASOLIMNE

Hyzienic sspscts - A8 in the case of Manufacturing,ths desipgn snd construsction of
ths blsnding plant.as well sz tha *ypa of protactive eguipment used,are by far the
most important factors in dsetarmining the degrea of suafaty of ths opsrations,

Lead tetraethyl should bs exiracted by vacuum from ths container (drum) and carrisd
by gesoline thoough a closed system inte the mixing tank previously filled with thae
zasolins to be itrsated, In no case should laad tatrsethyl,or any concentrated mix~"
ture with gesoline,pess through any mechanical part,such as a punmp,stc. The zystem
which hes been safely used for many yesrs is to pump gasoline from the mixing tunk
and discharge back inte the sams tank. & venturi type eductor is instulloed in s
by-pess locsted in ths plant,deseribed bslow,and the drop in pressurs accross this
sductor creaates a vacuurm wvhich draws load tetrsathyl through a stand nipe in the

drun,into the Zzsoline sirsem returning to ths mixing tank,

The plant in which the byepuss is installsd consists of z concrete plutformycovarsd

by a roof,opsn on three sides and completely surrounded by ua %erd, - with & view to lo=
calizing any leakape. The platform should bs suitably graded to dreins which should
discharge into en intercaphor,or irap,befors passing into the msin dresinage systenm

(or sea}., The fourth side of ihe plantform - which should be large enough to nrovie

do a mixing arsa,where the by-pass is installed,and enocugh storuse capacity - may

ba of solid conatruction to form one of the walls of a dressing room,to bs provided
for ths opsralors. The dressing rcom should bs equipped with a shower snd waah basin,
and a smsll kerossne tank should be installed connected to a tap ever the wash basin
(kerosens is used to wash off any fluid which may secidsntally he spillad on the =kin

of sny of the opsrators.)

‘Fater end kerosene points should be installed on the platlora for the purposa of
washing down the plutform after the mixing operation. Complete specifications of the
minimum requiranents of such a plant can be providasd,

The opersiors should change into spseisl clothing whiles working in tha plant, The

clothing recommended,spart from underwear,consists of a white overall,ucideproof

rubber boots,apron znd gloves « preferably white - (Hsmvy clothing to bs worn

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

#ith a gas mask equipped with a rubbor pacs piece (preferably white) covering the

entire face,oyss,nose,mouth,with eye pileces of splinterless gluss,a rubber bresthing tube,
end & conister separated from the foce nisce,containing not lass than 500 ce's of high
quality sctivated charcoal, This gns mask rust Ln worn by ithe oparators whsnever they are
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pressnt on the platform while o drum of lead fatrsathyl is snen, Tho canistars
have z limited 1ife and ahould He schanged ufter 100 hours use or ofier being in

servica for six menths,

Sinee thie ’raquenpy of aixing is 2 ganarsl factor ia defermining ths exiant of
exposure of workmen,the ruwser of mixes is usuaslly limifed {0 nix por montia,

After eacsh operation,ths oen should Gbathe before dressing in f:“ir own clething,
Should any lsad teirsethyl hnve been uccidentally spillsd on the suin,it should be
Tiret vashed off with kerosane,then with soup snd water. Lead te traethyl should be
coloured so that any stain will be visible immsdiataly,

It i3 empirsziced that operations in the type of plent and with tne iype of equip-
zent descritad above have hasn carried out eafaly for about S0 years,

wedicel control = A1l men engeged in blonding cpsrotiens anould bhe sxamined by =
phyzicisn zt least svary 6 months, The tvpe of examination anould he az deseridbed in
PAORAGING « Clinical

HWURACTURINGBLEEDRING #ITH OTHAR INGREDIZATS AL
but there i3 no need for sxaninations of feces and urina,

chaptor (I) - LLNUF
HOork =

The analyses of zir im the plant is also unnscessary,

Iv) BDRISTRIBUTION OF GASOLIND CONTAIMING LIAD TETRANTHYL

Gegoline contzining laad tetrasthyl in the corcentrations psroitiasd.zs detailed

telow,nas baen distributed practically all over tha world for hetwesn 15 and 20

time to tims ovsr this pariod of years,detasiled investizstions have
trigs,in sesarch

whose work involves

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

of svidence of laad ebsorptioen or losd voisoning among parsons
skin contast with sueh gasoline,or exposurs to its vapors, ?oracvsr,vri ical
laborstory studies have sought to determinae the mmgnitude snd iwmportunce of the
hypothetical dangers of lead absorption from this aource, The results of both ihe
practical field invsstigations und the labtoratory studiess have bsen published in
medicel literztura,and nrs now gensrally zccspted as fectysince the conclusions

of various investigstors,including officisl public health agencies of four different
countries (United Steies of Amsrica - Grest Britain - France and Denmerk) have

basn in agresmeant,

Tha status of the problem is ocutlined in ths following paragrophs for the infore
mation of those who have not had sccess to ithe reports of the investisctions,

1) Xo casez of lsad polsoning have evsr besn found by investigators,or rapcrted
in medical literaturs,among refinsery workers,garage mechanies,or oiher persons

sngaged in handling end dispensing leasded gasoliine for automobiles or aeroplanes,

(The only cuses of lead tetrasthyl poisoning that heve ever baen ssen or reverted
have ressulted {rom axposure to concentrated lsud tetraethyl. Soms fow cases of
poisoning from decomposition products of lead tsirsethyl have haen s=2en zmong men
employed ia cleaning gasoline storsaze tznke that had basn in prolonged service,
This type of sxposurse is wholly different from that aerising from hundling gasoline,

and is dealt with separatesly),

2) ‘lio evidencs hes ever bsen obtained that contset with commercial lsaded gasoline
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or oxposure to its vapors,results ia sctual lsad ebsorption,even among szveraely
exposed persons, In fact,all the evidence demonstrates tnub loud tetrastoyl in
high dilution in gezoline (cne part of lead fewnrasthyl to about 1,000 parts or
more of yamoline) is not azbsorbed 4urouga the skln ia mzas "ehla amsuntsgaven
though large skin areas be in contact wiith zZasolls 1 end for long
parieds of *imo, “ornuver,cud Loiling npolrt o isz 30 marh hizher
than thad of masolina,that mere thun ten par cont, £.& CEN D2 &VapOra=
4

t:3 Lefors QQ"TﬁbL° mantilisg Fhe venor of

zarton monoxide misoning and coute
on of vzpors) have basn mistsnkenly
3
t

3) From tima *to time cortsin casses
gesoline intoxivation {from thz inhs
attridutel %o the elfacls of o ion by laynon,only to he rzscognised
subsamuantly by physiciansg ia their }isht, This has ossurrad Lasauss persons
who have neard of tihe narly cages of nolssning from sxposure to the concenbttated
ethyl ,.ave contimued Un sonfuse the raal don rors of evposure to the concenire=
ted svoduct,with the purely hypothatical poasibviliziecs ol rxposure 10 co-rereiml
laaded casolindg,
4} fzeaes o7 aki
at‘ri?u:nd
solire itz
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Inn visvw of Lhness Jacusgthe presautions
marcial loaded gesoline,diftar from wan
line onl; in ftne Toliewing vuagscic:
1inse mo; 10t oxeerad Thoas indga

-

£ lead tetrsathyl per iitsr in
grial erorimwiical fue )

TOm Orainury engd contyinar

b 0 aroT wart it tuing l=ed and o
s Ve iho rofusons £Or ifuasgz orovidlilng

concentraticn of lacd In gasoline io Jelinlicly i

& 3 t
bo)

hsornlion,. vils concentreliotgliotaioramisgi

within orover limit{s, The diffsrentistion of leadsd o,,ol;ne frow ol 'us»liaes
iz sdvisedle in order Lo insure lie use Teor the wurnoeas 1.3 ' ;

cné for which it i known lo he neih safe ond uzelul,

use for cthsr rurposes such s for cleanirg tools and L

‘stoves cnd lamps,ic urmeceesarv,inadvisabie,ané nerieps unasfc,alinougn 1o césed
of lsed poiscning have hesen found es the result. of sueh misuss ol the protact.

Any othocy attenpia do repuiste tho uwuner of aaled gn,o,Jne sust »now e
rogarded fa whelly annecessnary, In et e inves tions snd Lhe exnarience of
tko past 12 years have givan rno avidsnce of 3te sxistenees ol danger fraxz 4hd nor=
mal handling and use oif lsuded isolire grenter Shen Liaod assovisted with ths
sorreavonding pructices in the aree ol ovdirery rvon-lcodcd cusolins,

V) AILE OF TARVE VST TOR_DIYTHG GaS(LIbT
UL 3TCLII0 GAGCLINE

! u,tr \:'T
)

One of the greatsst hagzards connected with the handling of guscline contuining
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lead tetraethyl arises in connection with the cleaning of tanks used for mixing
this compound with gasoline and for storing gasoline containing lesad tetraethyl,

Ths following preéautions have been recommended for the safe handling of these
opsrations;

1) STCRAGE AND BLENDING TANKS =~ The tenks considared under this section include
all storage and blending tanks which havs at any time coniained leadsd gasoline,
Tha regulations as set down ars *o bYs rezardad as the minizum regquirements for the
avoidance of lead exposure,

4) A bdlower-type o> nositive-pressure full fsce-piece airline hose mask must be
worn by any person who enters a tank which has at any time contained leaded gaso=
lino,and which has not been thoroughly cleaned, This applies not only to tank
cleansrs but to &ll others who zo inte the tank for any.purpose,
HOTE: = Experience has indicated thet in general the quantities of rssidual
meterials to be removed end the time of exposure are rmuch smpaller
in the case of tanks of under 50 tons capucity, Preferably a full
faco-piece blower=typs 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 thorougkly clsaned, ¥hen such a mask
is not aveilable & free airline mask with a breathing tube extending
well to the outside of ths tank may bs worn,

B) Hoeselines for air maks have a limited 1ife and must be kept clean, If a
workman notices any odour such as gasoline while wearing his mask,he must leave
ths tank at once and find and remedy the cause,

C) 411 workmen must change into special clothing,consisting of cleen overalls,
shirtsyunderwear (in cold weather) and socksjialso hsavy rubber or acid proof
gloves and rubber booits of good guality and in scund condition,

D) Clothing must be changed (znd leundered) and a bath must be taken 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 bzthe at onece and put on
clean clothes, At the end of each day ewmd after thas Job has bszen completed,respirge=
tors,boats,glovessand tools must be thoroughly cleaned, Befors taking any meals,
thz face and hands must 2lwepy be washsed and clothing must e changed il inspection
shows that it is badly contaminzted,

E) Sludge or scale is dangerous to handle,even after it has been tuken out of the
tanke It should ve kept wet and buried at once,in s place where it will not be
uncovered lster,

PIPE_LINE CYTRATIONS:s~ Storage tanks employed in connection with the pumpimg of
leaded gusoline through trunk pipe lines,such as Surge,Bslancirg,or Settling Tunks,
etc.sare subject to the above regulationss.

Deposits which may periodically be removed frem sepurstors should bs buried promptly
whilst in the wet state, Similsrly,when renswing the charges of filtering medium in
sepsrators,the old charges should be disposed of promptly by dburying,

PRECAUTICNS F¥OR REPAIRMEN:= Repairmen engaced in any type of work in tanks which
have not been thoroughly cleaned must follow the instructions given above, If
possible,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 settles there during the course

of the clsening 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 subsejguesnt operations in the tank, Teldivzs =nd other bet zork
should rever be done until the tanks have been cleaned and &ll ereas thst mey et

kot z2re scrsaped down to clean metsl,

work conductsad on ths outgide of tanks or om any component thsreof must bas under-
taken under conditions of adequate natural or artificisl ventilation,and in such s

mannsr as to avoid prolonged sxnosure to dusts,sludge,vapsrs,er fumes, This regulce
tion also applieg to pirs=line f£iltsrs and ssparstors,ets.

23} ZARAGE AMD FILLING STATION TANKS « Work conduchad on the outaide of these
tanks,or on any componant thersof,iust he wndertaken undar conditions of adsguate
natural or ariificizl vantilation,and in such 2 mannsr as to avoid prolonged exposure
to dusts,sludge,vapors,or fumss,

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

2) RAIL A¥D ROAD TANK TAGGONSs« The only ampecizl precautions required under this
heading are zssociatsd with scaling or repsir operstiona, Steps should bhs taken to
prevent the undue exposure of workmen to loadebsaring dust in cold work ard te

l2ad fumes in  hot work,hy the wearing of suitsbls masks, Zoazlas should also be

worn duringy the merformance of such work,
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