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PROBLEMS ASSOCIATED WITH PRODUCTION
OF VOLATILE LEAD ALKYLE

SIRDMARY

Customer interest ha.s given impetus to conaidemtion of
facture of mized lesd elkyls (mixtures of methylated and ethylated lead
compounds) and tetremethyl leed. All of these compounﬁs are more volatile
than TEL and may be referred to as volatile lead elkyls.

Hanufacture of volatile lead alkyls Is more hazardous than mamie
facture of TEL because of their toxicu:y and explozivity. The volatile
icad 'ﬂ.s:y?.a sre a3 toxic ac TEL or meybe more toxic. The higher volatility
of these compounds increase the probability of contemination.

The tempemtm required to initiste spontensous thermal decome
je 3uit on of the pure volatile lesd alkyls veries from slightly less than
or TEL to somewhzt more than for TEL. However, once initiated, Jecomposie
-gfon of the volatile lead sikyls proceeds with mich more viclence than does
dacomposition of TEL. ‘

Existing faocilities can be converted to memufacture of zcme of
he volatile lead alkyls. However, since both contemination and ‘;
ion vinlence increasse as the percentege of mthylz.ted campounds; mroduced
inereases, & point would be xesched where it would not be attrective to
ceavert exipting Tacilities. Thus development work and new racilities
would be needed Ffor nroduction of TML end probebly aeeded for production
of mixtures containing a high percentage of methylated campounds.

ci- :,*l"

Studies will be reguired to determine whether or not goroline
'*ontamifxo the volatile lesd slkyls can be handled cafely by mfi'zers and
he public.
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IATRODUCTION |

The possible commercial menufsacture of volatile lead slkyls has
become important to the Corporation because of increased custcomer interest.
California Resesrch recently requested timing and priciag Por test and
cammercinl quentities of tetramethyl lead (TML). Foreign refiners have
been lnterested in mized lead alXkyls Tor some time.

Tests have indicated that production of these volatile lesd alkyls
5 more hszardous than production of TEL, with TML teing on extreme case.
There are meny problems iovolved ia coping with the hezerds. However, it
ey e cttractive to solve these problems if customer interest is sufTiclent,

Vhen sodiume~lead slloy is reacted with ethyl chloride and methyl
chloride, a mixture of lead sliyls results rather than one compound. These
lead alkyls Torm & series from TEL to TL. The following five compounds form
the series and each would be present in varing frections in zny mixed lead
sikyl penufoctured: N
Tetremethyl lead
Triethyinethyl lesd
Diethyldimethyl lead -
dthyltrinethyl lead
Tetramethyl lead.

»

LI g VR ol
.« o ®

*

The fraction of each ccoumpound present in o mixed lcad alkyl io
determined by the ratio of aothyl chloride to rmethyl chloride used in the
:e:ctpn end can be found Lfrom the following equation:

Lit= 1
{zz+ )" " = 1.0

.
al
e
('3;
(1
:;f

: = the mole fraciion of evhyl groups in the alkyl groups present
¥ = the mole fraction methyl zroups in the alkyl zrocups zresent
n = the nunber of compounds in the ceries (5).

Distributions calculuted from this egquatlon are ln agreement uith experimental
results, : ”

lassification of the mixed lead clkyls can be made on the basis
of percent of methyl groups present, since s certein percentege olwveys gives
the some distribution, An example of the nethod used to designate various
mixtures is as follows:

HA«250 = Mixed lead alkyl in which 25 mole percent of the alkyl
groups ore methyl and 75 mole percent of the alkyl
groups aye ethyl.

Thus TEL would be MA-OOO and THL would be MA-L000.

Two types of facilities could be provided for menufacture of volatile
J.esd .,.kals-
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1. Coaverted existing plaat
2. Hes? plent.

It oppears probeble that cooversion of existing facilities might
provide an cconomically atiractive route to momufocture of mized lesd nliyls
Wﬁzmifung e small pereentoge of mothyl groups. damd alkyls up to HA=500

rave beon sanfoctured in conventional TEL-Uype ! acil ities. However, zince
thc nroduction problems incrcase asg the porcentage of methyl groups increases,
aew Zocilities wowld nrcbably be m:e attractive for manufecture of lead
slyls containing high vorcentages of methyl grovos.

e production rate range of erest oppeers to be 13-25 i3 pounds
of lezd gliyl per yeer, This anound coulc‘i %e produced in a converted Baton
Rouze building. The Pittsburg plant, for example, could also be coaverted to
mred lead nikyl produetion.

TURPOEE

'Y

The nurpose of this memorandum is

i¢ To desceribe the pgenerel hazords cosocclated with commercisl
ction of mixed lead a.l.;vl% s cnd in parvicular T4

o
9]
i
(.u

Z. Do noint oubt anbicipated nlent desian problens in thoe various

Re suggest poosible seolutions to the problems and Lo suggest
needsd t;zvclcvm.nb VOTKe

X i

Ge To Giscuss asscciated fluld handling problaema.

E\
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345IC REACTIONS

L ond the nmixed lead alkyls cas be formed by reaction of alkyl
chiorides with sodiumelesd alloy., It is necessory to uce a catelyst for
the mebthylobtion reaction. Alkyl aluminum chlorides are tie best catalysis
T nOW Knowa,.

The reaction to form ML is as follows:

L MeCl + 4 HePh _ eoAlCl: Polleg + 3 Pb + b Nell
T70°F, 00 pol

To o the various mixed lesd alkyls, methyl chloride and ethyl
zhloride are fed in cbout the some ratlo es the desired rstlo of elkyl
zroups in the produst. Thus:

- 4 ¥aCL

st T . e il L1 R - .
5 MeCl + IECL + 4 aPb W;&i—?ﬁo + 35 Pb o+ b ileCl
1C0YF, 250 pai

These reactions vhile quite simller io the present IEL reactlon,
cre more hagaxdous to esrry oul due to the properties of the reactants cnd
the lead allyl product. - o

Another nmethod of cbtaining the volatility desired would be to
sorbine ensuph TEL with an MA mixture heving o higher volatility than that
desired to give the fluild having the proper wolatlility. Ia such a case
vropordticnately lecs of the initizl MA mixture would be required.

Cther methods of menufacturing lesd olkyls sre:
1., Mized lead nlkyls by redistribubtion of TEL a2nd TML with
suiteble cakalyst.

2. Pure trimethylethyl lead, etc,., by fracticnation.

Thase routes may be more sttractive than asikylatlon alone in some caces,
However, the specisl problems associated vith redistribution, fractionation,
ete., are not considered in this report. Thus it is pointed toward the
msmufacture of more wvolatile lead allkyls by slkylation slone.

\

General

;
P

The ecompounds to be vorked with in a plent producing the more
vilatile lead elkyls would present increased hazerds over those now experienced
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in TEL fecilities. There would be an increased hygenic problem beconge
of the relstively high veletility of the meterisls hendled (Cee Figure 1)
end because of their increased toxicity. There would also be an increase
in the explesion hazard. This can be seen *n Teble I vheres o comparison
of the decomposition rates iz made, It should be noted that as the per-
centsge of methyl groups incresses, the rete of decompozition aloo ine
creaces, These genersl hozards would be aggravated by the nyrophoric
nature of 20 alikyl sluminus chloride catalyst,

Lead Alkyls

The hazards Involved in mmdam:uring end hendling lead elkyls
arve two fold. These mauerialg are both toxic and explozive to varyliag
dagrees. In mized lead sllyls the relative ha.zvnd. insreases as the pere
centoge of methyl sroups lneresses.,

The toxicity of TEL io z?el.}. estebliched, It iz sefe to casume
that the toxleity of mized clkyls zad TML is ob least as greet as thet of
TEL cnd probably greater. Thus the danger of exposure to the vapors in-
sreases mg the relative volatility of these compounds co:mpared to TEL
increases., The relastive veletility of these compounds shows o marked ine
crease s the percentaza of nethyl sroups gets high. This can be ceen in

Floure 1.

rontenecous thersiel decomposition of THML occurs at z much higher

mr"tv**e than that regulred for TEL vhile some mixed lerd alkyls recuire
slightly lover tomperature (Jee Item 72, Toble I). The temperature re-
Amd to ignite mixed lead alkyls and TML is higher in all cases than

nat for TEL (See Iiem 9, Toble I). Under unusual conditions such o3 zperks in
the vopor rhase and hot spote srester than 330°C (fee Itemsz Tb, Te and 3,
Tsble I) s tho mintmm tempereture of the bulk liquid required to initiate
decomposition 1o less for mixed allyl leeds and TML then for TEL. Thus
under normal conditions TML and nixed lead aliyls sre probebly not as vprone
to decompesition as TEL,

c'! ”! IJ [

Howvever, as indicated by Item 10, Toble I, the rate of decomposi-
tion of mixed lesd 2lkyls and THL, once initiated, proceeds at a rate waich
is mach grecter than that of TEL. The decomposition rcte and thus the
destructive pover incresses as the percentage of methyl groups increases.

Dilution of any lead alkyl compound has been qualitatively shown
to decrease decomposition rate., Further experimental work would be re-~
guired to establish more quantitatively the effect of dilution on decomposition
rate.

Alkyl Chloridea

In the forming of mixed alkyl lead compounds, both methyl chloride
znd ethyl chloride sre used. The toxic effect associmted with the breathing
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of ethyl chloride vepors is well lmown. It has & narcotic effect cn the
body which is ususlly transient. It will give some warning of 1its presence
heceuse it is irritating bul exposure can be Lolerated to the point of
unconsSeiousness,

Methyl chloride has 2 pinmilar nercotic effect on the body vhich
is more proaounced anf may result in cronic aftereffects. In concentrations
vhica sre hermful it is elmost odorless and thus dangerous exposure may £
unncticed. Even repested exposure to low concentrations may ceuse damage
to certain parts of the body.

Both methyl end ethyl chloride ara explosive when mixed in the
proper proportions with air., However, etmrl chloride {s considered yeater
fire and explosion herexd than is methyl chlorida.

Since both methyl and ethyl chloride have been safely handled in
aumerous plants wrheud the countrg, it ia reasonaeble to scsume that
any new plant could & the same,

Ayl Alwmizum alorfdes

Yhen a nixed eikyl or tetramethyl lesd is formed, = cstalyst ia
required to cpeed the resction end slso to improve the yield., The most
satisfactory compounds found for use as catalysts are methyl and ethyl
eluminum sesguichloride (Mz,A1.C1s cnd E6s81:C12), These compounds exhibit
similor properties. They flsme instantly vhen exposed to rir. They reset
violeatly with water nnd other liquids. The combusion of these materials
is @&fficult to extinguish. To dote no satisfactory method hins been found.

TROBLEMS BY FLART AREA

Aoy

As now enviriomed, the manufiécturing of scdium-lesd alloy will
pe the seme Dor plems producing TIIL, nized alikyls or TML.

Reaction

The problems thel would be emotmtered'in opereting o resctor -
for producticn of volatile lesd alkyls are as follows:

1. The resctor would have %o be free of vapor lecks wnd
ventilation air flow would have to be high to eveid contamination, .

2. The oparating pressures would peck at 000-%00 psig (come
pared to a peak of @ psig in the TEL reaction) in malking leed ulkyls
ranging from MA«250 to THL.

3« The higher aperating mreesure plus the higher explosivity
of methylated leeds would result in higher pesi pressures if the reection
gets out of control.
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TABLE I

Physienl Properties of Varlons Alkyl Leed Compositlons

Compo1tion, Mole % Compound

vepor space ebove the liquid

Campound. T MACDSD POkt gie | MA=500  PObBtzMep MA-{50  PbBLME, THL
Tetraethyl Lead 100 6 - 6.25 - o.h - — ,"M
Triethylmethyl Leed - 2.2 100 25.00 - b7 - - o
Diethyldimethyl Lead - n1.1 - %7.50 100 21.1 - -
Ethyltrimethyl Lead . k.7 -— £5.00 - ko2 100 -
 Petremethyl Lecd - 0.4 o~ 6.25 - 1.6 - -— 100
1. Moleculor weight 303.5 39k 9.0 20545 295.% "M1.3 281.3 T3
2. Melting point, °C 1.5 —— . - - -— - -
%. Boiling point, °C 128 e 179 s 160 - 137.5 110
4, Density of liquid, 20°C o2
g/ml 1.6508 1.0 .78 1782 1.7906  1.878 1.8324 1.o950 <t
1b/gal 13.5 k.3 3 .ol 14,95 15.65 15.7 16.65 9
5. Vopor preccure, mm Hy . : o
25°C 0.338 1.0 1.14 6.05 %3.00 15.5 9.9 32.6 )
100°C 23.h 65.% 51.2 142 108 278 221.5 505 o
G. Pelative volotility to TEL .
25°C 1.0 4o 3.0 15.6 8.4 9.3 25.5 84.2 W
100°C , 1.0 2.3 1.3 5.0 3.3 0.8 7.8 17.8 X
7. Decomposition temperature for the
Pure Licuids, °C. Method of
initiating the decompositione-
a, Ineressing the tapercture of 100 - 145 - 175 - 200 >070
the liquid
b. Sparking in an air-filled vapor 135 - 163 - 133 - 110 75 v
spoce sbove the liquid -
e. Sparking in o nitrogen-filled 175 v 167 e k1 - 120 120




=335

1._;'
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TIBLE I

Poysicel Propecties of Vewlouws Allyl Leed Cowpounds (Continued)

Composition, Mole % Cougxound

Compound : TEL

POLE M MA-H00  Pobbdsesn  MA~{50

POt

TML

8. Minimun teapersture, °C, of the 180
ligquid bulk at vhich bulk decom~
position 1o initisted by a kot
spat. :

9. Teuperature, °C, of & hat swcisce 180
which will cause ignition of &
liquid &.om in cpen aiv.

10, Mexioum rete of decomposition st
tompersture T expressed as cuble
- feet of gos (latm, T)/ millisecond-
gallon of liquid
T = 190°C
T = 112°C

O\

11, Leod 2Kyl in vapor spuce abeve
gasoline at latm, 25°C, milli-
grams/cubic foot

1.5 ce TEL/gal oregquivalont 0.7
lead

2.5 ce TEL/gal op eguivalent 1.1
load

3 ee TEL/pal or equivelent lead 1.

A&

* Campositions for these suuples only cppooxiziate ki)

\L.w .

180 w- 100 -~

ALYl other lead odkylo

LY &\g' ;w».o

50 <

1o}
-
<

for TEL 25°C

15

"o
N
i

KE 0020544




10,

Two meners) typesz of reactors huve baen - corpmarelally or
exserimentally for the production of lead alkyls. Tﬁxay Koy

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

~

2. 4 clumroretyne reactor vhere clloy 1o fed into o lLange axcess
~F 2yl ovloride.

LI A

Ia the 1730-1740 period, volatile lead alkyls were succescfully
praduced in coay noionel cutoclaves ot the Jackson Lebarstories, Ia these
ans, it was found that resction maze 15 more shable than the mue leasd
aikyls, ‘-‘.Imge*m*_ the oot volotile lend alkyl mide was the HMA.500 mixture.
ML has been made in the S-gallon sutocieve ob Baton Rovge. This is o
couventional-tyoe sutoclave,

Az mainted cul in the Imtroduction, 1t may prove econcmically
attractive Yo use existing equinment fov production of volatile leod
«..'I.L\f s, BY Buildiny ot Baion Aouse was designed with 12 in, dize lines
in antlieination of foture Dwyduntion of mixed lend alkyls. It i recoge
1

\;)

4

: imﬁ 'i;}iz.‘;ﬁ contzmination and overprescure oroblems mamy limit use of oxisting
squivment €0 2 lead slkyl conslderchiy lesd volotile than GIL

Feference to Teble I 24 Figure 1 shows that mothylated lo:4

coppnnds are considerably more "\ﬂ 1ntile than TEL. This, o2 cuurce, e
4“’1*“%:. the nrobobility of contemination of cir sxound the autcciore: would
e inoreased. Coreful opersticn wwould Le reouired to detect -nd nay
ea; thet occurred. I7 3% wore necessory to ineresse bulldlny ront -;_Lg*{;i{m

r 20w in divect proportion to the relative volatility of ihe commound
“e”:z:«' mede, it would seenm that exiziing cculpmont would be limited o proe
ductisa of & compound with low MA nuaber, Defining the required ventilation
oir Ylow rabte nnd ©1ow patbora io necessery Lefore exlstiny eqnimzent could
o need Lo production of volotile lead olloyls, V

The exincting autocleves ore designed for %00 psi. Volaotile leed
s1kvia up to TML could be mede in prerent autoelaves from o“e.wi. 4 p*'esvwe

szs:;n::w.&z':ztimm alone. Hovever, the meximm pressure that vsv.ld ¢ ohtalned
2 the resctor during uneontrolloble reaction or deconmponition urn :m; veen

ccm-” etely e::gloreﬂ for voletile lesd 21kyls ond especiclly vwith ro-nect to
L,

Reactors for meking lesd clilyls cve nrotected o overnroashre
by use of szfety disen, If & recchtion gots oub 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 yent through a line to
the stmosphere. It 15 likely that the rressure in'the resctor will continue
Lo rice =fter the dise has blowm. It is thic mesimwm prescure thot must be
used for sofe resctor celectlon.
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In general, the Mmz ﬂ"c“eure that wili ocour alter Sine
moture 13 o functism of fouwr verichies

1, The pream ot vhich the dize blows -

T The size and shope of the veat line

Ce e roocllr fee volumx

[29

fa e smount of lead aliyl Tormdng or Gecampooing {this ia
turn is a i“‘&..isn 0.& e amount of slloy fed to the reactor).

Any or 21l of those varichles ey b6 changed to allov menufscture
T volotile leod aliyls in extsting m;_:.zi;xw:xt {ne would certainly cagect

he optlinzm case 1o be for production of lesd alkyls vith much lower ex-
*alc sivity thaa T, Thus, if it appeors oconcilcally atfractive to manue
footure lead oliyls containing e high pevcentoge of THL, mydificotion of

ihe precsent outoclzve design or develonment o*’ 2 new rosctor would be

Indicatod,.

In regord Lo the overprecsure protliesn, it
wressure rice from decompositlon of leed alikyls in rescbion oess 1s not
2 1y ags repid as mressure ﬂse Peom @cmsﬁ'.on of pure leed allyls,
.mzm from Jeckson Loboraiories ,.ué.‘.cz‘te that &
renction mass proceeds only four times as ast as decarposition of 'IEL in
ronction mmes. Yhereas Teble I shows that pure HA-500 decomposes’

X0 times ns fost oo axn TEL,

shold ba note

eccomposition of MA-LOO in

4 devaelopment progran voulld Do mecessary to define a new reactor

dasiga, Parheps o dlluted oyotenm would bHe the nnswer to the explosivity
nroblem. A fou lshorastory tests heave Indicsted thet hydrocarbons night

e uced o8 diluents. Bthyl has developoental experience with slurry reactowr

that could be browght o besr hera,

Lead Alkyl Recovexy

The problens cssogicted with nikyl 1&3& recovery sie:
1, Conbteminotion of cir in the zrea

2. Mossible gverpressure from decomposition of lead zikyl,

Commazeliol and exporinmental units of the following types have been

perated for leed elkyl recovery:
1., ZSteax distiliation

2. Water displacement of lead glkyl in extract yphase vhich is

less donse than watey

s  Beoction masa slurrying sad lead extrusion,
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The comments made iz the Heoactor sectlon on ares cmtamination
and ventilation alr flow mre genorslily sapplicable o the lead alkyl rocovery
section.

If & hydrocarbon diluent opx o stobillizer such ss naphthslene vere
uzed, mast oxperience indlestesn ;.A;w lead aliyl recovery by ctesm dictillustion
muld we safe for compounds up to B “w,}'}‘u ’:aig should 21s0 be true for cone-
ounds contolalng sore mathyl growws thon MA-500. Dilvents nresent st th
ead slixyl recovery step would go @mm;m the rexzsinder of the process zad

T . .
"3:‘_‘:43“ 3 %.h& YOG t.

i..al

) S‘

Recovery of lead aliyl by t a resciion mass slurrying technique
zow belng developgd a.,,g.&t £iad good wyplic: 1%.&0@. in & process to produce the
ralebile lend a2lkylc. One dig .,d"am;as'e £ that this would be a lov teme

werzbure operation. T‘l the process ag acw é‘e:’;.agned;, the leed alkyl would
fora 2 zeparate vhese under a layer of woter. “tobilizers could be added
1§ naceassyy.

Ayl Lend Cleanun

,

£,

e mejor probleme in ollyl lood cleonup ore:

1. Contomination of air in the srea firom vessels comtaining
Tood oldhylo end from sneroabion

2v  Denger of ocverpressure 1 pure lead alltyls are handled
Ly prazent procadures.

r  Unshing s.,.zi seraticn »7 TEL bhas beon cecompliched batelwise and
sontinuously (ot Bousion). Troperly desiged contimsua aeratmn could
»cduee the legd c}l}::’fl holé-up znd thus reduce the explosion hemard scoowhat.

Aeragion ¢f & volatile lesd cliyl, T for a.maple » DY present
wactice would involve oxbhausting the aivr used far seration to the atmose
*:ne“e. Thic aight reswdt in dangerous sres contanination. It would be
more desiroble to opercte iu o closed system. Ia ocuch & csse the alr would
e contimsunly wecyeled with soms oxygen nskoeup.
THL 1o more stable townrd cxidation then TEL oo there is no problem
of produet loos during aerstion.

Ong way cround the eeration reoblexn might be to use dodismuthized.
lesd.

The problems cesocisted with serxation would heve to be solved

hefore commercial monufocture could be undertsken,

In the TEL process, seversl tanks contalning ITL are employed in
clean-up. The explosivity of methylated lesd campounds mey nreclude this

sractice, Agaln o diluent msy be the antwer.,
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Blending

The problems encountercd in biending voletile lead aliyls would
be similar to those encountered in the cleenup area. :

The “arti wlar problem which stands out is srea contamination
Drom the dye chute, Thisc could be prevented by pumping in the dye in sclution.

Of course, the composition of the voletile leed aliyl bBlends would
nove 1o be establiched,

AlXxyl Chlceride Recovery

The nriscipal problem encountered in alkyl chloride recovery In g
»lant meking volatile lezd olkyls would be condensestion of methyl chleride .
vented t¢ the recovery systenm.

In &1 pricr experience, cxcess allyl chlorides sxre recovered by
vaporizstion an & subsequent lov temperature condensation. Three veats are
now enployed:

i 1o N sniff vent viiich ramoves products of side reactions and

scme ethyl chicride from the autoclave
2. A primory vent in vhich unreacted ethyl chlorlde ic vadorized
by hot weoter in the sutoelave jackeb

A secondery vent in which ethyl chloride retoined in the
vented from the steom otill.

Methyl chioride boils at -10°F., Vhen mixed with light hydrocarbons
this presents o difficult condensetion problem. Methyl crlorids -rented to
the atmoophere would create an area contamination problem. Adequate refrigeration
and condensers would have to he supplied.

Lead Recovery

The following problems would be associuted with lead recovery:

1. 1IT voletile lead alkyls vwere manufactured ot the Baton Rouge
plant, the necessity of occasionally breaking the loag sludge lines would
crecte & contaminetion problem.

2. Ventilation of the sludge pit.
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The long Sludse lines in use ot the Boton Rouge ,,;l.ant vequire
brogking and cleaning auca.sianﬁ.uy. This could create an ares oo amirya‘cicn
problem, An lmpaoved slulcing nethod for moving the .)luﬁge from the otills
to the siudge it wvould be in order.

Use of = hyfrocarbon dilusnt in the stillas may hclp reduse tha
Tood clkyl in the sludge, Also more of the volatile leed slkyl would be

removed in the aludge dryer. Thus less lead alkyl would be present in the
dry sludge to causa contumainatlon or overpressure in the fumeced.

It i lixsly thet the lesd extruder now beling developed would
“’*ove cttractive for lesd rocovery in o volatile lead sl!;yls plunt, CThils,
off course, wauld be the best method of lezd sepaatian £ reaction muss
cluxrying were used for lead alkyl recovery. '

IR Trosting

v

o upnsusl E;mg},nm_ 5 are foraseen in treatiog eifluent woior Zrom
2 volstile lead ellyls plant.

Lehoratory
D . ———
Safe srocodares vouldd hove to he vorked ocut for handling blender
sapmles and rocovered sikyl chloride comples for a more wolotile iood aliyl
_:31&:1'5. .

Zant Leosout

Two mojor hooords vould gudde the laoyoud of a new plant to nroduce
thi more vclmi..e lesd olinds. Those hosards are:

L. Contsmingticon of working ureas with rgsmo Lead couapounds
2. Danger of esulpoest w ure Gig Yo overpresiure.
vheps experience with plants oaking highly toxic metericls such

ne nerve gas codd Lo uzed 83 & g;a...iw to the »lant leyout and ventilaotion

remiiroaments. The nerve gas plent at Bocky Mountain Arcenal ‘caployed the
faliowing: .

1. Three contiausus procasging tralns each in seperete coucrete
teys thet oxe six gtories high :

2. Bays separated by halls vhere persomnel traveled

3. ALl operations con&zc’aeu By roamote sontrcl $rom a contml
T rosn on the First floor

b, Ventilation air entered halls, flowed to boys and vas echausted
through serubbers wunderground

24

5. ALr turn-gver avery minute,
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The denger of eguipment mptwe oould de grectly minimized by
covelful vent line sizing. In the case o) TL, however, 1f aight be practi-
cally izpossible Lo size vents due to the high rate of decomposition, I
this proves to be the case, blow-out walls would have to he provided,

The hondllng of wlxed oliyl lesd {lulde will precsent problens
fmdler to thHose oncountered with TEL bub grestly mpgnifled by their ine
creazed voletility and explosibility. Hojor considerstions in finid hendiing
cre tenk ecer loading ond drumming, chipping, and customer ctorege cad handling.

Y

3

Tonk Car Loading cad Drumuing

thile methods of londing tank cexs or druming nixed alkyl 2iuids
will Lo simflar to those used with TEL, oxtreme care will be required to
orovent oven the moot minor lesks and spills. The hygenic danger increases
ot izt az foot oo the relative volalility of the compouwd Lelng looded.
T vill aloo be recnired vo prevent imaiticn of the moterisl Tfrom spoarks

cnd other Sources.

-

Diptribution problenc on [Aui4 conteining dllueny vwoudd have to

he resonelled before mrocese doaimm bases could he fimly zot.

hipping of ndxed olikyl lesd fludds will fall under the
Jarizdiction of the Intersinte Commerce Cnmpmicsion. A thorough investigstion
w131 have to be nsde o detemmine the reguletlions which will siTect the chipping.
Tramoneh e the fhudd vl puwobdbly te diluted Lo the point vhere it 1s no more

Guzbomer Diorace and Hendling

Custoners wxchooing these high volaetility mixed aliyl lead fluids
Will e required to use consldersbly more coubtlon ln storing =ud handling
them. It 1z moobgbie thal special clorsge fTacilitles and Lransferring methods
F

i
peyond those iresfy supplied will mot be required,

Continned emphasis on the customer's maintnining safe handling proe
cedures will be required. I should fully understand cnd cppreeiate the
dangers involved in the use of these ccmpounds oad to take necessary pree
cmrti?ha 1o protect his persounel against possible exposure,

The use of gesoline containing mixed leed aliyls or THL by the
public must be considered. Az in the case of TEL the cbeorption of the
more volatile leed allkyls through the skin £rom handling leaded gacsoline
will be of no practical consequence, However, the incressed volstility of
these mixed leed sllyle and TML incresss the danger of exposure from vaporized
snterial,
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45 chown in Teble I, Tiem 11, 3 ic 70 times s8 yolatlle us
TRL. Thus greater diivtion of gassllne voners contoining the TML is
rocguized. Sorvice stotlon persomel would probobly experlence the grestest
exposurs, Gasaline leaks vhich totally eveporate over chort poriods of
time precent o similor contarminstion problen for ol ollyd lesd compounds
including L. A study would be required to determine the seriousness of
the roctdles relative to the existing eypompe to TEL, ' '
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