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PROBLEMS ASSOCTATED VWITH PRODUCTION
OF VOLATILE LEAD ALKYLS

SIRMARY

Custoner interest ha.a given impetus to conaidemtion of iz
facture of mixed lesd allyls (mixtures of methyleted end ethylated leas.
compounds) end tetrametbyl lead. All of these cmapounﬁs are more volatile
then TEL and may be referred to as volstile lead ad.iqus.

Hanufacture of volatile lesd alkyls 1s more hazardous thun manue
facture of TEL becsuse of thelr toxlelty and explosivity., The volatile
read alikyls cre a2 toxic ac TEL or maybe more toxic. The higher volatility

i these compounds increase the probability of conteminstion.

The temperoture required to inltiate spontenedus thermnl decon-
;:-35111 on of th° pure volatile lesd alkyls veries from slightly less than
or TEL to somewhet more than for TEL. However, once initiated, decomposie~
gion of the vﬂl tile lead lkyls proceeds with mich more violence than does
decomposition of TEL. ‘

Existing facilities can be converted to menufacture of :scme of
the volatile lead =lkyls. Nowever, since both contemination and deca
’"*oa violence Increase as the percentege of methyleted campounds sduced
inereases, & point would be resched where it would not be a.ttractrre o
scavert existing Tacilities. Thus development work and new fadilities’
";mld. be needed for nroduction of ML and probedly needed for production

mixtures containing a high percentage of methylated campounds.

Studies will be reguired to determine whether or not gsroline
conteining the voletile lesd sikylc can be handled safely by refi*zera and
the public,
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IHTRODUCTION

The possible cammercial menufacture of volatile lead allyls ha
become important to the Corporation beczuse of increased customer *n*'ereu.,.
CJLemia Resesrch recently requested timing and pricing Tor test and

rcisl quentities of tetramethyl lezd (TML). Foreign refiners have
?:een interested in nmixed lead alkyls Tfor some time.

Tests have indicated that production of these volatile lesd alkyls
is more hszardous than nroduction of TEL, with TML being on extreme case,
There are meny problems iluvolved in coping with the hezgrds., However, it
ooy e atiractive to solve these problems if customer interest is sufficlent.

¥hen sodium~lead slloy is reacted with ethyl chloride and methyl
chloride, a mixture of lead sllyls results rather than ore compound., These
lead alkyls Torm a series from TEL to TBiL. The folloving five compounds form
the series and ezch would be preseni in vsring frections in ooy mixed lead
cikyl mepufociured: s
Tetramethyl lesd
Triethyimethyl lesd
Diethyldimethyl lead -
dthyltrimethyl lead
Tetramethyl lead.

»

.

WY T 5 b
*

* *

The fraction of each compound present in o mived load alkyl Lo
determined by the ratio of sthyl chloride to methyl chloride uced in the
.“t....C‘tl."ﬁ and can be found from the {ollowing egqueation:

Litm 3
(z+ )" = 1.0

i
Ay
jon)
g
a
b

: = the mole fracticn of ethyl groups in the aliyl groups nrecent
¥y = the mole fraction methyl groups in the alkyl grcups nresent
n = the nunber of cospounds in the ceries (5).

Ciassification of the mixed lend olkyls can be made on the basis
of percent of methyl groups present, since a certain percentege olways gives
the sume distributica. An example of the method used to designate various
mixtures is as follows:

HA-250 = Mixed lead alkyl in vhich 25 mole percent of the alkyl
groups ore methyl and 75 mole percent of the alkyl
groups are etbyl.

Taus TEL would be MA-O00 and THL would be MA~1000.

Two types of facilities could be provided for menufacture of volatile
J,esd ;.kala.
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1. Coaverted existing piant

2« Hew plant.

It soppears probeble that conversion of existing facilities might
provide on cconomiczlly attractive route to manufacture of mized lesd nlhyls
containing e small percentage of mobhyl groups. dixed alkyls up to HA-500
have been safoactured in conventionel TEL~type facilitles. HNowever, cince
thc production problems inercase zs the soreentoge of methyl zrouns increases,
aew focilities would nrchebly be more abiractive for manufecture of lead
alkylo containing high yorcentages of nothyl srovns.

The production rate renge of interest oppears to be 15-25 13 pounds
of lead gliyl per yeer, This stound could he produced in 2 converted Baton
Rouge building. The Pitishurg plant, for example, cowdid also be converted to
mized lesd nlilyl production.

TURPOGE

The »urpose of this memorandum is

1e 7o deceribe the genercl haserds cosociated with comnercisl
sroduction of nixed lead olkyls, ond in poaybiculor T,

To Do zoint oubt ambicipoied nplant design probleas in the various

3. To suggest possible solutions to the problams and o suggest
meadsd dovelopmont vork.

4

1, Tt

) 3
e EA

?,,

Lseuss associated fluid nandling nroblems.
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BASIC REACTIONS

4L ond the mixed lead alkyls cos be formed by reaction of aliyl
chiorides with sodiume~lead slloy. It is necescory to uce a cotalyst for
the methylotion reaction. Alkyl clumimum chlorides are tle best catalysis
© noW Known.

The reaction to form ML is as follows:

Polleg + 3 Po + b Hell

To form the varisus mixed lesd alkyln, methyl chiloride and ethyl
shloride are fed in cbout the some ratlo es the desired rstio of elkyl
sroups in the produst. Thus: ‘

- 4 Joll

PV - oy e :': 23 1 - - *
3 deCL + IRCL 4 MaPh ”;%M;ﬁ_*-&m-'{ﬁo + % P o+ 4 il
LEQYF, 250 pai

Thegse reactions while quite simllser ito the present TEL reeaction,
cre more hagoxdous to curry out due to the properties of the reactants cnd
the lead aliyl product. - o

Another method of cbtaining the volatility desired would be to
coxbine ensupgh TEL with an MA mixture hoving o higher volatility than that
desived Lo give the fluid having the proper volatlility. In asuch a caze
proportionstely less of the initizdl MA mixture would be reguired.

Tther methods of amufacturing lesd olkyls ore:

2 Mized lead zlkyls by redistribution of TEL and TML with

suiteble cabalyst.
2. Puare trimethylethyl lead, ete,, by frocticnation.

Tuese routes may be more attractive than alkylation alone in zome caces,
lowever, the specisd problems associated with redistribution, fractionation,
ete., are not considered in thie report., Thues 4t is pointed toward the
mamufacture of more volatile lead alkyls by alkylation clone.

}

General

P .
The eompounds 40 be vorked with in a plant producling the more
vslatile lead edkyls would present increased hazixrds over those now experienced
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in TEL facilities. There would be mu increased hygenic problem beconge
of the relatively high vcletility of the meterisls handled {Cee Figure 1)
end because of their increased toxicity. There would also be an incresase
in the explesion hezard., This can 'be seen *n Teble I vhere o comparison
>f the decomposition rates is mede, It should be vmted that an the per-
centsge of methyl zroups incresses, the rete of decompozition also ine
creaces. These general hozards would be agmravated by the nyrophoric
nature of an alikyl sluminus chloride catalyst.

lead Alkyls

The hazards involved in manufacmrim; ond bandling lead elkyl@
are two Tfold. These materials are both toxic and explosive to veryiog
dagrees. In mixed leosd sliyls the relative hazard increases an the nere
centoge of methyl sroups incresses.

The toxicity of TEL ig well estebliched, It i sefe to aosume
that the toxleity of mized elkyls sad TML is ot least as gresat as thet of
TEL cud probably greater. Thus the danger of sxposure to the vapors in-
aresses ng the relabive volatility of these compounds co:mpared to TEL
increases., Tune relative volatility of these compounds schows o morked ine
arense &8 the percentaze of nethyl gzroups gets high., This can be ceen in
Flopure 1.

Ipontencous therseld decomposition of ML occurs at z much higher

Lempersture than that resuired for TEL vhile some mixed lead alkyls recuire
slightly lower tompersture (fee Item 7=, Teble I). The temperature re-

n 4 to ignite mixed lead alkyls and TML is higher in all cases than

hot for TBL (See Item 9, Toble I). Under unusual conditions such o5 zperks in
the vopor vhase and hot spots greater than 300°C (fee Items Tb, Te and 3,
Tgble I), the minf.m tempereture of the bulk liquid required to initiate
decomposition 1o leos for mixed allkyl leeds and WL then for TEL. Thus
under normal conditions TML and nixed lead alkyls asre probebly not as prone
t2 decompesition as TEL.

c'! ”! f_;: (3.

Hovever, as indicsted by Item 10, Teble I, the rate of decorporni-
tion of mixed lesd 2ikyls and THL, once initiated, proceeds at o rate wvaich
is mch grecter than that of TEL. The deccomposition rote and thus the
destructive mer increcses as the percentage of nwtlwl groups increases.

Bilution of any lead alkyl compound has been quelitetively shown
to decrease deccmposition rete. Purther experimental work would be re-
guired to establish more quantitatively the effect of dilution on decomposition
rate,

Alkyl Chlorides

In the forming of mixed alkyl lead cuupounds, both methyl chloride
znd ethyl chloride sre used. The toxie effect associeted vith the breathing
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of ethyl chloride vapers is well known. I has a narcotic effect on the
body whilch is usuplly transient. It will give some warning of its presence
tecauge 1t is irritating but exposure can be Lolerated to the point of
ungonsciousness.

Methyl chlaride has & similar nercotic effect on the body vhich
is more proacunced anf may result in croaic aftereffects. In concentrations
vhich sre hermful it is elmost odorless and thusg dangerous exposure Doy 29
unnoticed., Even repested exposure to lov concentrations mey ceuse damage
to certain parts of the body.

Both nmethyl end ethyl chloride are explosive when mixed in the
proper proportions with sir. However, etmrl chloride {s considered yeater
fire and explosion herard than is methyl chloride.

Since bo‘th methyl and ethyl chloride have been safely handled in
mmerous plants throuhceut the countrg, it i3 reasonaeble to acsume that
any new plant could & the seme,

Alkyl Alimmlimum C;:slvrf des

Yhen a nixed 21Xyl or tetramethyl lesd is formed, & cstalyst is
required to cpeed the rescticn and also to lmprove the yield., The most
satisfactory compounds found for use as catalysts are methyl and ethyl
sluminum sesgulchlortde (MzpAlells snd ESs81:C1z). These compounds exhibit
cintlor propertles. They flame instently vhen exposed to air. They react
violeatly with water ond other ligquids. The cozbusion of these materials
is @ifficult to extisguish. To dete no satisfactory method hos been found.

TROBLEMS BY FLART AREA

alloy

As novw eavirigmed, the panufucturing of scedium~lend ulloy will
be the sene :{‘or plexds *»rod:aciag TEL, nized aliyls or TML,

Reaction

The problems that would be encountered in opersting o resctor -
for productlien of valatile lesd alkyls are as follovws:

1. The resetor vould have to be free of vepor leeks wnd
ventilation air flow would have to be high to evoid contamination, .

2. The oparating pressures would peek at 200«%00 psig (come
pared to & peak of @ psig in the TEL reacticn) in making leed ulkyls
ranging from MA-250 to M

3. The higher operating mressure plus the higher explosivity
of methylated leeds would result in higher peait pressures if the recction
gets out of control.
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Physienl Promerties of Vorlons Alkyl Leed Compositlions

TABIE I

Compnition, Mole ¢ Compound

vepor apace gbove the liquid

Compound, TEL MA-75)  PoEiie MA=500  PoRtpMep _MA-
Tetraethyl Lesd 100 .6 - 6.25 e 0.
Triethylmethyl lLecd - 2.2 109 25.00 - - b,
Diethyldimethyl Lead —— 1.1 - (.50 100 21.
Ethyltzimethyl Lead - L7 - 25.00 - Lo,
~ Petromethy)l Lecd - 0.4 _— .95 - “1.
1. ¥oleculor weight 30%,5 EIER iRt 505 205.3% M.
2. Melting point, °C S - . wer - -
%. Boiling point, °C 153 e 179 e 160 -
4, Deneity of liquid, 20°C
g/ml. 1.65°8 1.7 1.7 1,782 1.7906 1.
1b/gal. 13.5 1h.3 A .ol 1h.9 15.
5. Vopor precsure, ma Hy _ :
25°C 0.338 1.0 1.1%4 6.05 3.06 15.
100°C 23.h 65.% 51.2 142 108 278
G. Pelative vcolatility to TEL
25°C 1.0 h.o 5.0 15.6 8.4 9.
100°¢C _ 1.0 2.5 1.3 5. 3.8 O
7. Decomposition tempersture for the
Pure Liguids, °C. Method of
initiating the decorpositiones
2, Ineressing the tampercture of 190 o 1£5 - 175 -
the liquid
b. SBparking in an alr.£illed vapor 135 - 163 s 133 -
spoce sbove the liquid
¢. Sparking in o nitrogen-filled 105 e 157 oo k2NN -
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Poysicel Propecties of Vowrlous Alkyl Leed Compounds (Continued)

Compound

Composition, Mole % Comxound

R T

MA=500 _ Pobt:le. A~

8. Minimum terpersture, °C, of the
liquid bulk at vhich bull decom~
position o initisted by o kot
spot. .

9. Temperature, °C, of & bat surfece
which will cause ignition of &
liquid dms_) in cpea air.

10. Mexlmum rete of decomposition st
tTapersture T axpressed a8 cubice
- feet of gas (latm, T)/ millisecond-
gallon of liquid
T = 190°C
T = 112°C

11, Leod «2kyl in vapor spoce above
gasoline at latm, 25°C, milli-
grams/cubic foot

1.5 ce TBL/gal oreguivalent
lead

2.5 ce TEL/gal op cqpuvalent
lead

5 ce TEL/pal or eculvalent lead

100

180

O\

e

FEVIEN

Fe

100 -

ohs o

- -

o ve e

ALY other lead ollylo: o x mg/ou.

* Conpositions for these sauples only cppooximate HieHul.
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o menersl types of reictors have been used ﬁoz:me"c‘ ally or
experimentally for the production of lead adkyls., They wo

1. The comvantionsl autoelsve where alkyl chloride is fed to
aodiumelioad alloy

Z. A clumrretyme reactor vhere odloy o fed into o Large excess

PR R
S8 8lxyd ¢t lcr* de,

Ia the 1730-L740 period, volatile lead alkyls were succescfully
produced in conv a»v.o‘.al sutoclaves ot the Jackson Lebarastories. Ia these
mans, it was found that reaction maze Is more sbable than the rure leesd
aikyls, ‘-‘.Imge*m*_ the most volebile lead alkyl wmide vas the HA.500 oixture.
TML has been made in the S-gallon sutacimve ot Baton Rovge. This is o
couventional-tyoe sutoclave,

As p simbed cul in the Introduction, it may prove econcmically
bt w use existingy equinment Lo pro&ncta.on of volatile lend
«..'I.L\f G, Bgiléus) at Daion Houme was designed vwith 12 in, Giloc ldines
in anbieipohion of Sotuye ovoduntion of pimed lesd s.lkyl's. L Lo reccte
i:*-'aa us:.:“& gutaminabion and overpressure nroblems may linit use of existing
squivment €0 2 lead slkyl conslderchiy lesd volotlile than GIL

\l)

1 L"'ﬁ

) ‘..-o

Feference to Teble I 24 Figure 1 shows that mothylated lo:d
copponnds arve conniderably tore "\1’ 1ntile than TEL. This, o2 cuource, e
4“’1*“%:. the nrobohility of contmmination of air sround the autuglavre v rw:'t
e inoareased. Careful opersticn would Le reouired to detect ot ~ton
.‘,ea‘ v thaebt occurred.  I7 3% wore necenn r:-v o inereace bulidiny vontilation
1” o in &w mroportion to the relative volatility of the ecomound
hel rz:z made, it would ceen that e ::wa.ng cm.ip*..zent would be linited to proe
weting of = corpound with low MA nunber. Defining the required ventilation
xv- Ylow rate nnd f1low patlorn io necessary Lefore exlstiny ecnimzent could
o need Lo production of volotile lead olloyls, V

¥

EeTe

The existing autocleves ore designed for %00 pei. Volotile lesd
zlkyla up to THL could be made in present sutoclaves from operciing g “esvwe
Nn.. ide :ztimm alone. Hovever, the meximm preszure that would be \,%tained.
7 the resctor dming uneontrollsble reaction or deccpposition trn izt been

cm}" ete}.y e::glorea for voletile lesd 2ilvls ond especially with o e =oot to
L,

Reactors for meking lesd clilyls cwe nrotected o overnreashre
by use of szfety disen, If & recchion gots out of contiol or deconponition.
occurs from a hot spot, the pressure in the reactor will rise ropidiy, The
dise will blow, The contents of the reactor will vent through a line to
the atmosphere. It is likely that the yressure 1n'the resctor will continue

Lo rice =fter the dise has blowm. It is thic mesimwm prescure thot must be
used for sofe resctor selection.
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In general, the 'aamm ﬂ”e“s:nre that will ocour after disc
musture 13 o functiza of fowr varichles: ‘

1. The prescure ot vhich the dize blows
Do The size and shape of the veat line
Je Hae rooctor dvee volume

Lo Dy szenadt of lesd elivi raz'ming oz dﬁc@maine, {thiz in

hurn is a fusotion 0.& e smount of sllcy fed to the reactor).

Any or oll of these varichles mmy be changed to allow monufacture
of voloiile lend alkyls in extoting Qxiuim {ne would certainly c».gec’c
the optinum case to be for production of lend aliyls with much lower ex~
nlosivity than TML. Thus, i 1% eppeors cconcmlcally atfrsctive to manue
froture lead cliyls containiug e Righ percentoge of T, mdificotion of
the present cutoclove design or develonment o*’ 2 new resctor would he
Indicated.

In regaxd Lo the overprecsure problien, it shiowdd de noted the

sressure rice from Gecompesitlon of leed alkyls in resction mass is nat
2 l:f as repid as mzs:;um “'ise from wcmsit&n of pure leed alkyls,
.mzta from Jockson Loberstories inéicate that & mmeaition of MA-LOO in

senctlon mass zkmcaacis only iﬁ;;r times as Lest as decomposition of IEL in
Tonction wass. Vhereas Teble I shows that mure 21&-530 docomposes  cbout
20 times o fost s yuys TEL,

4 developmont progran would dba mcesaw to define a now reactor
deaiga. Tarheps o dluted system would Le the angwer to the axplosivity
nroblem, A fov laborabory tests have Iindicsted thset hydrocarbons night
he uced a8 diluents. Bthyl haos developoental cxperience with slurry reactow:
that could be brought o bear here.

Lead Alkyl Rscovexy

The problens ossocioted with o21kyl 1:sw1 recovory sie:
1, Contsminotion of sir in the srea
2. fosaible overpressure from deccuposition of lead zikyl.

Commazeiel and sxperinental uaits of the following types have been
perated for lesd slkyl recovery:

1, Zteanm distillation

2. Yuter displacament of lead aliyl in extract phase vhich is
leso denee than tmbey

%s  Beaction mass slurrying and lead extrusion,

/" AGCNYNOAN AL



Fod
ny
-

The comments made in the Heactor section on eres contamination
and ventilation alr flow sye genorsily applicable to the lead alkyl rocovery
soection.

If & hydrocerbon diluent or ¢ stabilizer such as naphthelene vere
uzed, nast cxperience indiestes thut lead aliyl recovery by ctesm dictillstion
would e zefe Par compounds up to HAL500. This should also be true Jor cone
souwds contolaiog more wathyl groups thon MA-500. Dilveuts present ot the
lesd odiyl recovery step would go through the resmsinder of the process sad
sppear ia the oroduet.

fZecovery of lead eliyl by the reaction mess slurrying technique
zow helng developed might {iad good wyplication in & process to produce the
sroletile lgad allkylc. One blg advantage iz that this would be a low teme
persture opersatlon. In the process a3 aow designed, the lesd alkyl would
fora 2 zeparste vhese under a layer of woter. “tzbilizers could be edded
L1f nacessaly.

Syl Lesd Deanun

,

™ . N . » -, ~1 S oy v
Too major problemz in oyl lood cleonup wre:

1. Contomination of alr in the wrea from vespels containing
oad olkylo end Drost nerobion

) - A v ] P P *
2 Danper of overgressure 1P pure lecd aliyls are handled
s

by srecent proeadures.

wt

«  Unching end ceraticn »f TEZL hos beon zccompliched batehwise ond
eontinwously {ot Houston). Droporly dealgned contimicun zeration cculd
reduee the leed aliky? holé-«up mnd thus reduce thie explosion hagird scoovhat.

Aeration of & volatile lesed oliyl, TL for exomple, by present
arzetice would favolve oxhausting the alr used for ceretion to the atmos-
shere, Thisc aight result in dengerous ares contenination. It would de
core desiroble o opercte in a cloged system. In cueh o csse the air would
e contimmunly secyeled with some cxyogn onlkoe-up.

THL io more stoble toward oxidation then TEL oo there is a0 problen
of mroduet loos during aerction.

Ona way around the eeration rooblexs might be to use dodismuthized.
iead.

Ther problems oscocisted with soration would have 4o be solved
tefore compercial monifocture could be undexrtsoken,

In the TEL moeese, soveral tanks contalning TEL are employed in
cleoan~up. The explosivity of methylated lesd compounds mey preclude this
sractice. Agaln o diluent may be t}m angwer.,
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Blend%

The problems encounterced in blending volaetile lead «liyls would
be similar to those encountered in the cleenup area. :

The *\.rti nlar problem vhich stands out is asream contaminaltion
Iroxm the &ye chute, This could be prevented by pumping in the dye in solution,

et

Of cource, the composzition of the voletile leed alyl blends would
nove Lo Le estenliched,

Allkyl Chleride Zecovery

The principal problem encountered in allyl chloride recovery i a

»lont meking volatile lezsd alkyls would be condensetion of methyl chleride .
vented t¢ the recovery system,

In &ll pricr experience, cxcess alkyl chlorides sre recovered by

vaporization and subsequent lov temperature condensation. Three veats are
now enployed: ,

i 1 A sniff vent whilch ramoves products of cide reactions and
rome ethyl chioride from the autoclave

2. A primory vent in vhich unreacted ethyl chloride Lo vanorized
Ly hot woter in the sutoclave jackeb

A secondery vent in which ethyl chloride retoined in the
ic ve tcu from the steom gtill.,

Methyl chioride boils at -10°P. Yhen mixed with light hydrocarbons

this presents o Alfficuli condensetion problcm. Hethyl crlorids vented to

the atmosphere would create an orea conbtamination problem, Adequate refrigeration
and condensers would have o he supplied.

Lead Recovery

The following problems would be associoted with lead recovery:

1. IZf voletile lead alkyls were mamufactured at the Baton Rouge

plant, the necessity of occasionally breaking the long sludge lines would
creste 2 contaminetion problem.

2. Ventilation of the sludge pit.

KE 0020548



The long sludge lines in ugse ot the Boton Rouge ,,;l.ant "wmira
trecking and cleaning cccasionally. This could create an ares o amirys.“cicn
problen, An lmproved slulcing method for woving the .Auﬁge *‘**cm stills
to the zludge it would be in order.

Jse of = hydrocarbon dilusnt in the stills moy hclp «adiice tha
Tood cdkyl in the sludme. ALzo more of the volatile lesd slkyl would be
removed in the Qudge dryer. Thue lesc lead aliyl would be present in the
dry sludge to cauza contuminatlon or overpressure in the fwmecesd,

It is Mkely that the lesd extruder now being develoned would
zrove chbiractive for lecd recovery in o volatile lesd sl!::fls plant, Chils,
of course, would be the best method of leed seperation if # reastion mass
clurTying were used for lead alkyl recovery. '

SEFLu Trostinz

o untsusl nroblems sre foreseen in treating eifluent vntor Irom
o ovolstile lead oliyls plant.

Lehoretor
Jofe srocedures vould have to be vorked cut for handling bleander
sammles and rocovered silkyl ohloride camples for a more volotile fond aliyl

‘\1 ’)Vlu.

Plamt Leyout

Two mojor haozerds vould gulde the layoud of a new plant to produce
the more volstlile leed ollyls. Thooe hoasards are:

L. Contamlngbion of working ureas with crzano lead coupounds
2. Donger of esulpoent rupture ie Yo overpressure.
Forlipo experience with plants oaking highly toxic meterials such

ng gerve gas oould Go uaed &5 o gu.iw to the nlznt :!.z,y'oprt; zmci ventilut.ao..
iremonts.  The nerve gas plent gt Bocky Mountain Arcensl comloyed the

. Three coumbinusus procasaing trains each in uem::e,w conerate
beys thet are six storiea high
2. Bays separated by halls vhere porsomnel traveled

ALL operations coném’aeu by romote eontrcl from a coutrol
T rosn on 'Lhe firsi; floor

b, Ventilation air entered halls, flowed to bays and vas exhausted
through scrubbers wunderground

5. Alr turneover avery minute.
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'l"ce denger of eguipment mupture oould be grectly minimlized by
caveful vent Line sizing. J...l the case ol TL, however, it mighl be practi-
enily irgozsfble to size vents due to ihe Ligh rate of decomposition, I
this proves Lo ne the s‘a.ua? nlc':-out walls would have to he provided,

TLUID HANDLIIG

The aondling of mixed «liyl lead [luildes will praseat probl
a.h:L:: to fthose encountered with ’.'.'EL but grestly megnified by their ine
reazed voletility and explosibility. Major considerztions in flndd handling
:.re tenk cey looading ond druweming, shipping, and cuctomer ctorege cad handling.

ok Car Loading oad Drumming

Phile methods of looding tank cars or drumming mixed allyl 2iuids
will Lo similer to those used with TEL, oxtreme care will be required to
»revent ¢oven the mﬂt m..mr lecks and spills. ”“w hygenic danger increaces
=¥ locot as Poot oo the velotive volatility of the compouwid belng looded,
Tnre il also be e ;,-.imd wo prevent igaiticn of the umoterisl Srom sparks

snd othel SOUDCED.

“hivsine
Diptribudicon preblens on 4 conteining dllueny vwould hare to
e yeconciled ?;e; "a mrocess dealim bases could he firmly sot.
’i’fz :::ihpi%} of m’;{e& aliyl ilead fludds will Fall under the
Jarizdiction of the Interstete Commeros Commicsion. A thorough investigstion

w11l have o be nsde Lo z'rvtcrm“c the *‘e& Aablons 1»..3. h will ..uec‘:} the «hipping.
el 6 the Tleil will oeobibly Lo dilated ho the point vhers it 1s no more
rorous than TEL, no cheanges in tunlt car denign should he required.

-
l

Customey Otoroge and Hendling

Curtopers purchnsing these high :c*atiii‘&;y mized m ead fluids
will bo required to use cons J_waz*%:lf more cavbion in stoyring mud handling
-;:-. 2e It iz mroveble that specisl clormge facilities and Lra'z. ferring wethods
Leyond those ireedy supplied will not be required,

Continned emphesis on tho custosmer'n mainteining safe handling pro-
cedures will boe requived. Ie should flly understand cnd copreclate the
dangers involved in the use of these ccopounds sad to talte necessary proe
caz:t.ima to protect his perscanel. against possible exposure,

The use of gesoline coataining mixed lead alkyis or‘ftﬂ.bytha
public must be considered, Az in the cuse of TEL the cbeorption of the
more volatile lezd aliyls through the skin from handling leaded gasoline
will be of no practical counsequence. However, the incressed volatility of
these mixed leed slkyla and TML incresse the denger of exposure Ifrom vaporized
suberial,
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i ohown in Tedle I, Item 11, “BML is 7O times a8 volotlle ao.
TRL.  Thus greater diivtlon of gascllue vopers containing the TML is
roquized. Service statioa persomel. vould probably experlence the grestest
expomure, Gosoline leaks vhich totally eveporste over rhort poxtiods of
£ime Trecent o similor contemination problen for ol ollyl lesd compounds
including L. A study would be required to determine the seriousness of
the rrctlez relative to the existing cxpommwe to UL, '
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