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REPORT ‘OF SURVEY DONE BY MEDICAL ON PLANTS 1 AND 3 AND
THE SALT CAKE - HYDROGEN CHIORIDE FIANT'OF ETHYL CHIORTDE

Ethyl chloride is. nmu.fa.ctured here by reacting the basic chemicals,
ethylene and hydrogen chloride, in the presence of a catalyst, The catalyst
used in C sections of No. l-and No. 3 plant is either anhydrous a:l.uminum

. chloride dissolved in ethyl chloride or. 'bhe metal almnimm. " At Nos 2 pla.nt

-

.(Frei), however, 'the e'bl:vl chlor:.de ia produced by rea.cting vaporized ethyl
alcohol angd hwdz‘o'gen chloride :Ln the presence of zinc chloﬁde. No polymer is
formed in this reac'h.on. x ‘ L _ Z'J.-,_

, Raw materials are obtamed as follm:

Bydrogen chloride prodnced bys 7

“1. Reaction of 52 and C1p &t Section No, 3 Plant.
2. Ma.nu.fac'bured at Salt Cake = Hydrogen Chloride plant
(Mannheim),.
Ethylenes
) 1, Produced at B section No, 1 Ethyl Chloride plant by
cracking a ]ig‘l;'b petroleun fraction, chiefly propane,
-2+ Purchased from Standard 0i1 Company,
. Catalysts o
" 'Purchased in form of anhydrous aluminum chloride or aluminum
iy metal, .
Eydrogen:
- . - Purchased from the Hydro plant of Baton Rouge, Reﬁlnery of T -
"Standard 0il, '
Chlorines
. Formally supplied bySodim Flant by electrolysis of fused
sodium chloride. _

. f‘ -,

&

i B smnon PIANT §O. 1
Ethylene, Gth, is obtadned by crack:.ng light petrolenm fraction,
chiefly pmpane, ‘by heat and pressure. Lt‘ter cPacking the propane, the next
- step 18 to take ﬂ;_e‘aromatic-distmapes efi' by low pressure fractionization,
These aromatic distillates remain liqnid .at atmospheric temperatu;e and pressure.
The removal of the aromatic hydrocarbons leaves hydrocarbona of C), and lighters
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These remaining hydrocarbons are then compressed and further

cracking is déne. Refrigerante are used here with different temperatures at

- different levels In this process a split is made between ethane and butane;
" subsequently between etha.ne and methane, and this process goes on until the

last one where there is & split between ethylene (Cgﬂh) and ethane {CoHg),
T._\;e e‘ﬁhylen;a then goes"bo the cbgnpréégérs and is delivered to C section.

The butanes and propanes are used in rec'ycling and when stablilized as liquids
at a‘bmosphei‘ic tempa:atm;e and pre:ssure are.mixed with the‘ a:;omtic dig-
t111ates and sent to Stendard 011 Compeny, The hydrocarbons lighter than
ethylene are 1're'_i1.':bed to flare sfa{:k and burned.

b sn.rcm: :qmaoemcmnmnmr ‘

(mmmm)

Hydrogen chloride is obtained a.t Ethyl Chloride by ‘two methods,

One process involves the chenﬁ.cal reaction between sodium chloride and
sulfuric acid i.n llannheim furnaces glv:!.ng h;rdrogen chloride and sodium sulfate
(known as salt cake) as the products of this reaction.

Sodium chloride is zwegm‘.ved'in railroad cars, is conducted by
elevator conveyor end conveyors to three salt storage bins s ‘each with 100
ton cé.pacity. From the storage bins it is again conducted by conveyor system
to the s.alt feed bin, ‘thence to salt weighing scale, thru salt seal conveyor
to the i‘umacé. .

. Sulfuric acid, 98%, is conducted from sulfuric acid storage to
constant -feed-tank (overnow back to storage) thence to:acid scale; and thru -
a. totameter, and then to the £m'{1ace._ ) : 1

" The furnace is maintained at 1000 at atmospheric pressure by seven
gas bur_ngrs. Within the furnace fox.:r o_p.posing arms revolve about a hub, The
sodiun chloride-and sulfuric acid are _ad_de.d at this hub and are kept molten
near the hub, Each reyolving arm has shoe~like paddles.whicli constantly
force the salt cake to the periphery-. When the salt cake forms around the
walls and when it is necegéarﬁ' 'l:o'c:ha.nge~ the sleeves on tur-xiace arms, a
conside_rable exposure to HCl ig presgﬁt. At the sides of the furnace there

- are four outlets and as the sali cake is moved to the periphery it falls thru

these openinés periodically. It then goes to a macerator, through 2 coolers,
thence to elevator and by elevator and conveyor system to salt cake storage

E-05868



o' . e

3= . .
building. After S.t has cooled a boudo'oer pushes it thru an opening in the
floor into the crushers

. Soda ash .(sodiuni carbomé) 1‘9 s.dded to the salt cake at this step
of the opera.tion to neutralize the e:ceas sulfuric acid ﬂ;ﬂ.ch may be present
up to 3%, - The soda ash is added by tuo men who break the saok .and shake
it over the salt ca.ke. _ The entire operation is exceedingly dusty and as a
consequence oi'fez_"s particularly a dermatological bazard since sulfaric a:oid,
salt cake, and soda ash are primary :i,rritaots; From the crqsl_zer the salt cake
is taicen by conveyor system and chute to box: carse It now:contains t;-om 043 to 1.0%
sulfuric acid. '

The hydrogen chloride formed in the fuma.ce oomes o..‘;'f as a gas and
passes 'thru a cyclone separator where the heavy ma‘benal drops. It then goes.
to the cooli.ng to'er, to the. coolen-a‘bsorber 'uhere it is mixed with water
forming hydrochlor:l.c acid, andthen to the stripper where it is boiled and
vapor:.zed. Thereafter it goes to No. 3 plant where :Lt passes through a sulfuric
a.czd scrubber after which it joins the common line fo pla.nts Nos, 1, 2 and 3.

& SECTION NO, 3 PLANT -
The other process for the production of hydrogen chloride is the

_combustion reaction of hydrogen and’chlorine, The combustion products, con=

sisting of hydrogen chloride, air, and sma]l amounts of moisture, leave the
reaction ch.amber at an eleva.'bed ‘bemperatnre and are cooled, dr:.ed and compressed

’i‘or use :Ln the etlvl chloride mamfactmd.ng process. The portd.on of the No. 3

plant ’nhere these operations are carried out i’ designated as "A" Section.
- . s-Hy_d_rogen is supplied from the Bydro Plant of the Baton Rouge Refinery

-of the Standard 0il Company of Iouisians. where it is produced by passing

methane and steam over a catalyst, The inqmrities'are principally nitrogen,
carbon monoxide, small auantities of \msators.ted, low boiling hydrocarbons,

carbon d:xonde, methane and ozygen. The hydmgen stream is metered at 225* PSi ge

At this pressure the hyd.rogen is dalivered +6 the react:.on chambers (called

i burners) thru #vdrogen man:u'old. EE

-

- Chlorine is noma]ly supplied by theSodimn Plant nhere it is produced
by the electrolysis or i‘ased sod:mm bhloride. The chlorine i‘rom the electrolytic
ce:L‘Ls is scrub‘bed with water to remove silicon tetrachloride, followed by

-

* ponnds pressure
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scrubbing: with sulfuric acid to remove water vapor and is delivered thru 2
pipe 1inel to Nos 3 plant, 8A" Section (at 18 psi g,) where it passes thru a

flame trap to the burner iné.n:-u‘old. At the north!rest corner of the burners chlorine

) tests are run of.f the feed line. Preasu.re here is 20 «~ 25 pounds,
*The chlorﬁ.ne stream .f;rom the electrolybic cells is 95% pure, the
' impm'lties ’be:!.ng n:l.trogen and oxwgen. “When tpe prodruct:.on of.‘ chlor::.na 'is greater
4han the imediate dem:nd 'bhe euqcea#is liquii‘ied and stored at Sodium Plant where
it is subsequent]y revaporized as needed. The- reva.porized chlorine is 100% pure.
fihen Sodiwm Plant camnnot meet the Ko, 3 Plant requiremmts, ‘the deficiency is met
by use of chlorine (1) produced at Solvay Process Company and supplied by pipe
1:Lne 4o Noo 3 Plant,

The formation of hydrogen chlo;ide by the combustion of 'ohlorine in

hydrogen is carried out in S dn Pont type burners, These are ,lineol with refractory

) 'bri.kk to withstand the high teng:erature. The metered hydrogen.and chlorine are
fed to the bu.rners in a bydrogen chlor:’me mol feed ratio slightly greater than
‘one to insure eomplete conversion of the chlorine and to minimize ‘the presence
of free chlorine in the reactor_.feed since 'li.he presence of free chlorine causes
formation \oi‘ wndesirable by producjbs in the reactors. 7The heat of the reaction
is removed by a continuous water flow over tho outer surface of the burner and
by radiation. The exact temperature of the exit gas is not known but has been
estimated at 1000 - 1500° E, The impurities are the inert gases in the hydrogen
and chlorine feed streams, . ) '
The 'bimiers are sampled’ for purity every ons half hour, . If an excess
of chlorine is present there might be a small chlorine exposure a.'lthough no cases
have required medical care, The operator on Section MAM is called a "Burner" or
AT Section Opera'bor.: He operates t.‘ge' bnrner, checks area :anlud:mg the cooler
oi;ie.and. sulfuric acid drying ﬁfoceoéos. He drains knock out drums once each
shift and drains off concentrated .Hcl solution and at this time a certain amount
of hydrogen chloride comes off giving an exposure, Here too no reportable cases.
After leaving the burners the hydx:ogen chloride is air cooled by passing thru
‘a steal cooling section, a pyrex glass cooling section and a rubber lined flame
trap. The gasos_'a:'o coolegi to about 150° F. :’m the steel trombone section by a
water drip flowing acroso _the pipes. Although this temperature is below the dew
point composiﬁon, very little corrosion takes Place because a coating of silica

from the chlor:me is.formed over the surface of the steel coolers, The gases
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are further cooled to 110° F, in pyrex glass double pipe heat exchangers,

Each burner is equipped with a cooling section and flame trap so that
it can .be opera:’oed independenﬂ.y of the other burners, The discharge from the
flame traps are man:i-i‘élded and the cool gases delivered to the drying section,

‘ 'If a burner is repad.:fed the ges is cut out of the ;f.‘lamé trap into
an injector which has a stre.am of water ruming through it causing a martial
vacuum and absorbing the HCL. < ' _

The greatest chance for exposure isf.n the event of equipment failure,
particularly if on tl-xe chlorine side, o ' '

In the_ drying towers, the'%noiétnre present’in the stream is removed
by .counter current scrubbing with concentrated su:li;u'ic-acid (88 ~ 98%) in two
series operated tcm‘ers packed with ceramic Raschig rings. The HC1 flowing up
the tower is scrubbed by a downward flow of sulfuric acid which lowers the
moisture content of the exit gas to less than 6,65 wt, % A knock down drum,
following the last drying tower, removes entrained sulfuric acid from the dried
bydrogen chloride before it is compr.esséd. The knock down drums are changed
about once each shift and a chlorine or hydrogen chloride exposuré may occur
when the bleeders are opened,

The sulfuric acid is changed about once each shift; when it gets dowmn
to 91%. The operator who adjusts the valves wears full acid equipment. (Hood =
coat, ‘pant‘s and gloves). As pressure is about two pounds, no one has yet been

burned by acid who has followed the safety codes The HC1l then goes to the

COmpressors,

- COMPRESSOR HOUSE -

. The céo:'z_q-vres_sor house is not a part of mAM Section. In the three
- stage comprgééor (:i.'e. conq:res_sed'; ‘cooled, compréséed,cooled, and compressed and
cooledj_ the gas :I.a compressed i‘rdm'\z‘p;i' é. pounds to 150 psi g. pounds and 100°
F. Four lngeréolg—ﬁand gas engine ‘c.ompr'essors are used, (Three in operation
while the fourth is _servic;ed.)- ' )

The EGl thab has gone thru the three stage compressor is delivered to
nct Section Plgnt:No. 3. Another po:"tio'n of the HC1 from "AM Section undergoes

* one _stage compression and is then delive.i-'e_de to Plant No. 1,

-
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The synthesn.s and purﬁ.‘icat:.on o.f ethyl chloride is performed in
that portion of Plants 1 and 3 knom as ncn Section,

The synthes:l.s itself can be re_duced to the follomwing operationss

(1) ll:bd.ng the rea.ctants. L

(2) Bring:.ng then in conta.ct in the presence of catalyst.

(3) Ranov:.ng the - ethyl chloride produced,

s - (h) Hainta;unng a sufﬁciency or active catalyst to =ustain
ei'.ficient conversion, - '

The .reactants (dilute etb.ylene, concentrated ethylene and hydrogen
chloride) are delivered individually to #C® Section but are combined into a
mixed feed before being charged to the reactors, There.are twd reactors in
nen Sectic;n, Plant No. 3 and one réa.ctqr in uCR Section, Plant No. 1. The
reaction betwe.ep th+t1‘:y1ene.and }:Wdrogen ‘é_hio;-'ide takes place in two reaction
vessels consisting of steel shells paitially filled With a 3 = 4% aluminum
chloride — ethyl chloride reactor solutié;x. The reactors are packed with
ceramic Raschig rings to provide contect surface for dissolving the reactants,

The anhydrous aluminum chloride is supplied as needed by manually
emptying the drums in which it is received into a mixer known as ®cat mixer®™ which has
been blown out with ethylene gas, after being locked., While still closed, it
is flushed with an inert gas purchased from Standard Oil and which is probably
nitrogen or carbon dioxide, The base plate iz then opened and the anhydrous
2luminum chloride poured in. Workers dning this are suppcsed to wear goggles,
gloves, body px‘otecf:l.on ‘a.nd‘ respirators as a potential hazard g:d.sts for when -
anhydrous aluminum chloride comes :Ln 'con'éac_t with moisture it breaks dom into
hydrochloric acid a.nd a2l uminum byﬂroxidé, releasing in the reaction an‘enox:mous
amount of heaf;. ’ﬂhen skin or micous manhrane is exposed to this compound, its
action is intensely caustic,” It is cla:.med that the substance subl:.mates and
tha.t the .resultant vapor also causes caustic burnse

The reactants, entering through feed distributors, are dissolved in
the reactor sclution and react £o form ethyl chloride. With a sufficient amount
of active catalyst in 'El.ze solution, the reaction is almost instantaneous, The
effectiveness of the cata.'lyst solution is determined qualitatively from the
concentration of unreacted ethylene and h&drog'en .chloride in the gases leaving
the reactors. A constant temperature is maintained to hold the comverter f1vid
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level and the rest, all condensable gases and vapors go off overhead. The
reaction forming ethyl chloride evolves approximately 610 Btu/ib ethyl
chlo::ide and a portion of this heat is used to vaporize the product, The,
rema:.nder is removed by heat loss throngh the reactor shell and by circulation
of reactor soluti.on thru ua'ber cooled heat exchangers, :Everyth:ing but polymer
which is a compla: aluminum chloride-ethylene compound goes off. With
normal and efﬁ.cient operation the reactor overhead gaa stream contains from
1.5 to 2.5 mole% bydrogen chloride and 0.0 to 1.5 mole % ethylene. The excess
of hydrogen chlonde in the reactor overhead gas results i‘rom the :Eact that an
excess of hydrogen chloride is maintained in the reactor £eed to minimize catalyst
consumption polymer formation and :.sopen'ba.ue formation.

By~products other than polymer are formed in small amounts during the
reaction, during :l;he solution of the cata{!.yst and during the removal of the
polymere The impurities, principally isobutane and isopentane and smaller
amounts of related }wdrocarbods and chlorinated hydrocarbons, pass overhead
together with the .product,

The ethyl chloride and heavier materials plus a few light ends are
condensed. Tha remad.ning non-condensable gaees are scrubbed n'bh H0 and caustic
and returned to the refinery. The condensed ethyl chloride is put thru a
'stabilizing 'bower where light ends are retm'ned to the reactor. The stabilizer
bottoms are i‘ed to the re-run still where heavy ends are removed for disposal
and ethyl chloride is taken off overhead, condensed and put in product tanks
for use. For purposes of reference, & more detailed description will be found
in the subseque.nt indented paragraphs, . _ V-

oL, The recovery and separation of the ethyl chloride from the
reactor overhead vapors is perfomed in the residual gas. tower
syetem which ie oomposed of rea.ctor gas exchanger, reactor ‘gas
precooler, the residnal gas tower, the residual gas condenser, and
the residual gas tower reflux drun.

The overhead vapors from the reactor at 100 ~ 125°F, are
manifolded and partially condensed_ by cooling, first in ‘the reactor
gas eucchenger which cools them to 95° F, and second in thepropane
cooled reactor gas precooler mch cools them to .15° F. At the
precooler discharge temperature, most of theethyl chloride in the

reactor overhead vapor is condensed, The vapor-liquid discharge
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tower; the liquid collecting in the bottom portion of the tower
and. the vapor passing up thotaier,i’.. ) _

foe vapor passing up the 'tm‘rer (composed chiefly of feed
dilueﬁts). con‘bains some 'ethyl chiori&ed not condensed at '15° F.
This is recovered by rectiﬁcaﬁ.on of the vapors on 8 bubble cap
plates ‘and by cooling the vapors ledving the tower to 100° F, in

'bhe ethylene cooled residual gas condenser. Th.e liquid recovered

T o4n the condenser is separa'bed from 'the feed diluents in a reéfiux

“drum and is returned to the torer reflux. The ethyl chloride free
vapors fmm the reﬂux drum are naed as cooling madium in the
reactor gas exchanger and are hea.ted to a.pproxmato]y 95" F. by the
reactor overhead gas, These vapors oontain:ing the feed diluents
plus small amounts of ethylene, hydrogen chloride and chlorinated
hydrocarbons are scrubbed with water and caustic and sent to
Standard 0il for fuel purposes,-

The l'lqm.d collected in the bottom of the residual gas tower
contains the ethyl chloride pmduct together with inqmnties,
both those less than wvolatile and those more wvolatile than ethyl
chloride.

The impurities more volatile than ethyl chloride are (methane,
ethane, ethylene, hydrogen chloride and isobutane) removed by a
stripping process in 2 fractionating tower equipped with feed pumps,
a steam heated reboiler, and a water cooled condenser,

The ethyl chloride separated from the reactor overhea.d is

pumped from the bottom of the residual gas tower and is cha.rged to

- the sta'bi:lizer thru a nozzle.

The low boiling impurities fogether with some et-lvl chloride
are vaporized in the steam beated reboiler and are removed from the
column as overhead vapors. - The vapors flow to the shell side of
a water cooied condenser, part of the ethyl chloride condenses and
is returned by gravity flow as reflux to the column, The non-condensed
vapors flow from the condenser to the reactors for recovery of their
ethylene, bydrogen chloride and ethyl chloride content,

The stabilizer removes ethylene, hydrogen chloride and impurities
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volatile constituents are eliminated from the system as residual
gas, Impurities boiling between bydrogen chloride and ethyl
chloride cammot be removed as residual gas due to the low tem=
perature and high pressure of the residual gas +tower condenser.

Consequently, the concentration of such impurities :Ln the

system increase mtil their remval carmot be eﬁ.‘ected in the
¢ sta‘bilizer and they appear as prodnct :Lm;mrities. Non—condensed
.vapors from the condenser are recycled to the Teactors .

In order to maintain right concenh'ation of polymer, a certain amount
of convertor solution is conti.nnously withdrawn from the reactor and put thru
the polymer stills where the ethyl chloride is blanked off and returned to
s}/stem, and the polymer is removed for disposal,

Catalyst destroyed by polymer formation is replenished by adding
additional anhydrous aluminum chloride to the Mcat® (catalyst) mixer thru
which converter solution is then circulateds

*

. POLYMER SYSTEM
Polymer Removal From The-Reaction Medium s

Polymer, the high boiling complex of aluminum chloride ad ethylene,

, which, as stated previously, is very nmoh'les‘s volatile than ethyl chloride.
Consequently, it remains in the reactor solution while the product is removed
overheads The accumulation of this by—prodnct in the catalyst solution
results in poor conversion, high cata]yst consmnptlon, and low product purity.

. To prevent this a.ccumﬂ.ation, the complex is removed from the
reaction medium by constantly nithdrawing & portion of the reactor solution,
as described previonsly, vaporizing the greeter part of its ethyl chloride
content, condensing the vapcrized etlwl chloride for return to the reactors, and
discha.rging the nonwapcrized residue. Ihe equipment used in this process .

-consists of tm:‘ ﬂeshing sti11s (a high nressure st111 and a Jow pressure still)

with their auxillary preheatere,~ condensers, condensate drums and pumpse

The first polymer still removes (flashes off) the greater portion of
the ethyl chloride contained in the reactor solution from the high boiling
compounds and the aluminum chloride catalyst, Reactor fluid flows from the

“reactors thru a pre-heater into the still, The stream is metered and flows
under'the pressure differential existing betwesn the reactors (at 120 psi g.) and

" the still (at 90 psi g.)e At the first still temperature of 195° F., most of
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’the ethyl chloride -and the volat:L'la compounds are vaporized (flashed off) and
s pass: overhead. . Iha.s overhead vapor is then cooled and condenaed in a mater
cooled condenser and is discharged :Ln'bo a condensate drum, the liquid being
contl.nuously pumped back to the reactors,_vi.el. » returned to the system,

The bottoms from the first still are fed to the second polymer still which is
a low ;ressure st111 for recovery of additional ethyl chloride,

A'h 125° F. and 90 psi g. of the first still condensate drum, part
of the ﬁ_rst still overhea.d is not condensed. 'n:is uncondensed portion is
exhausted thrn a pressure controller to tha lower pressure and temperature
(35 PEL e énd 20° F,) second sti.ll conde.nser where the ettwl chloride in the
strean is condensed ‘boget_her with the.etlvl chloride in the -second still over-
head; .A portion of the low boiliné impurities remains uncondensed and is
vented from the second still condensa.t_e drum to the atmosphere thru a pressure
controller carrying with it a small anrmnt of ethyl chlorides

. The second polymer still or low pressure still operates at a lower
wessure (35 psi g.) than the first polymer still (90 psi g.) to reduce the
ethyl chloride content of the non-volatile residue from the first still to a

(3%2)s The bottom of the first still flows thru a steam heated pre-
heater to the second still, where essentially all thc ethyl chloride and other
volatile compounds are vaporized at 175° F, This overhead vapor is cooled and
condensed in a propane cooled condensor and is discharged into a condensate
drum. This liquid from the condensate drum is pumped periodically to the slop
tank from which it is later returned to the reactors, i.e., returned to the
system, 'I'he slop tank is used to store impure ethyl chloride, .

The bottoms of the second still contain a small amount of et.hyl
chloride, the high boiling complex impur:!.ties, and the aluminum chloride
catalyst, This conglomerate is calléd’ polymsr and is discharged to a storage
tank from which it is fed either by pressu.re or pump to the polymer burner.

One 1st class operator and a helper. runs all of " Section and one
other man runs samples, analyzes various ethyl chloride, ethylene; ethylene and
hydrogen chloride streams for purity. In the analyses the Burrel system is used.
Bromine is employed in this procedure. If the reagent bottle containing the
Bromine should be broken an exposure to that substance would result.

Operators here check levels with bleeders and check the polymer line
going to storage. The_y‘have possible exposure to polymer and ethyl chloride,

There is also an exposure to steam in the whole section when the operator
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checks the steam line,

The worker &lso analyzes reactor overhead and waste gas,

One worker called "Board Man? watches the instruments in the control
room and calls the operator'é attention éo anything flowing off records data

on data sheets,
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AIPHABETIGLLI.IBTQFMNLLAHD/G mmxmx.xx:msunm
i.f.. .HCl and. Emn. GEI.OBDB AREA .

Anbydrons Alumimus Chlordde Earbite . ‘Thinners
Aromatic Hydrocarbons Karbate accelerator Turpentine
Asbestos - . .

Lacquer Varscl
Carbon monoxide Iead, red
Catalyst (anhydrous A1Cl,) Lead fumes (oxide)
Chlorinated hydrocarbons # lead, white L
Chlorine . Zinc fumes (oxide)

' : Motal fumes - Z2inc chloride

Ethyl Chloride - - . 0i1, pérstrating
Ethylene - 0:!.1, soluble cntttng
Ethylene Dichlor.tda . . Oﬁ.dea of n:l.trogan
Fluorides " " Paints
Fluorine Polymer °

Polymerization products *
Gasoline
Grease 811icon dioxide

Sodiwm carbonate

. (Sods ash)

Havec Sodium
Hydrogen * (Caustis)
Hydrogen chloride Sodium sulfate
Hydrochloric acid - (Selt cake)

Sulfuric acid
Isobutane . _ See also Appendix I
Isopentans S e '

-

% Complex polyner:!.satlon produsts and pouibly cozplex chlorinated hydrocarbons,
the exact foramlae and numbers of which are not yet known are formsd along the
lines, Some are definitely irritants and may possibly be toxic and although
very :lnprobable, ca.rcinogenic.

Electrical bwrns and shock Heat - Radiation Steam
(From 13,800 volts dowmn to (Marmhedn) Infra red (Fhen testing
400 amps dmm) . . © Ultra violet lines)

- (¥elders)

Pneumoconiosis producing dusts
- Sil4con dioxide (Sandhlasters = negligible)
‘Asbestos (Carpenters - negligible)
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POTENTTAL AND ACTUAL EXPOSURES # BY SITESs HC1 AND ETHYL

. Chlorinated byﬂrocarbons

Ethyl chloride.
Ethylene dichloride
Grease - -
Hydrocarbons
Hydrogen chloride
Hydrochloric acid
Isobutane
Isopentane

011

Polymsr .
Polymerization products
Propans

Varsol

m&' NO. 2 (Frei)

Chlorins (rrom Sodium)
Ethyl alcohol, vaporiszed
Ethyl Chloride
Hydrochloric acid
Hydrogen chloride
Sodium hydroxids

Zinc chloride

Anhydrous al'm:um chloride
Bronine-

Catalyst. (anhydrous nclg)
Chlorinate .rydrocarbo: -
Chloringe’ '

Ethyl chloiide -

Ethylene- -

Grease

" Hydrogen

Hydrochloric acid
Hydrogen chloride
Isobutans
Isopentane

ol

Polymer

Polymerization products
Propane

Sulfuric acid

Varsol

Steam

GHIDHIDELBEA

Sodiun Carbonate (Soda ash)
Sodiwm svlfate (Salt cake)
Sulfuric acid

Heat

REPATR SHOP
Carbon monoxides
Gasoline

Greass

0il
Varsol (%)

) EMWWESBOPS

OARPENTEB SHOP
Asbestos (negligible)
Karbate
Karbate sccelerator
Wood dusts .

"WELDING SHOP

dcetylens

Fluoride salts, volatile

Flux

Hydrogen fluoride

-Lead exide (4f cut painted metals)
Metal funes

Oxides of nitrogen

"Flash burns®
) 'Radia.. . tion i
; Infra red
Ultra violet

* Principal exposures, potential or actual. Exposures to substances like
hydrogen important only from explosion or: fire standpoint anq is important
actually as safety problem and not health,

E-05879



ETHYL, CHLORIDE MATNTENANCE

<fb

| SPECIFIC SUBSTANCES

WHERE WORK DONE
‘Job .Description MNumber of o : FRCOUNTERED
.. . Exployess (Potential and/or
. - _actual sures
PAINTERS S 11 Entire HCl and Ethyl Chlore .1, Bote 1ist of paints
ide area : and thinmers used as

rmmms 23

-Dosprayandbmsh ‘
. painting, No paint
containing lead i8 -
!Prmd, onlybmshed

A1l mintenance hblpers,
third class, are orig-
inally assigned as paint- -
er helpers, Thus, the
group of painter helpers
acts as a pool-from which
other maintenance crafts
draw helpers as neededs
Should the helper show
aptitude in that craft
and like the work-he is
usually assigned there
permanently.

'lhen mhl.ng a.t lamhein,
sxposures ars to those
substances in exposure
coluan nunbersd as follows:

153, 4, 5,6, 7, 8and 9, _

and some 2, but very
little and for practical
purposes nay be d'iaregarded.

......0.'.."..‘.....'......O.

FLANT N0, 1 (Apfroximately
10% man-hours of azpome.)

coo-oooooouo-oooi.oo-o.oooooo.

PLANT X0, 3 (Approximately
102 of man<liours ezpome.)

: listed in endix I
= 26 Chlorine (very little)
1 3. Bydrochloric acid
. e Bydrogen chloride
* 5, .Sodium carbonate
: {Soda ash)
6, Sodiunm ehloride
7¢ Sodium Sulfate
(Sa1% cake)
8+ Sulfuric acid
© 9¢ White lead

" N,B, Approximately 70%
of painters and hslpers
have exposure to the
above 1ist about 50%
of time,

SB0000000CBBIOPOOOROPPONIOIRIOS

Anhydrous saluminus

: chloride
Arvomatic hydrocarbons
Ethylene
Ethylene dichloride
Hydrogen chloride

. {Does not constitute

much hazard)

- Polymer

Propane

_ Conplex polymerization -
: Pproducts along lines,
The exact nmumber and
- formulae of these are ~ -
- not yet known, Some
are definitely irritants,

20000000000 000000 00000000000

Anhydrous aluminum
. chlaride
- .Chlorine (occasionally a
. 1little)
. Ethylene
Hydrochloric acid
Hydrogen chloride
Polymer
‘Propans

" Complex polymerization
products (see next

preceding 1ist)

_Specific exposures hw operators aro not u.fen .tn theae tablos as tho substancas encounteral

. by specific opera:hora are adequately-covered’in the text of this report,

-THE ONE EXCEPTIO]

" . 10 THIS IS SHOWN IN mmmmvmomﬂmnsmmmmr.&nm Their

_"jobs ave not actn&'L'ly Ethy] Chlorids but’ 2.3.1.

rd
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ETHYL CHLORIDE MATNTENANCE (p.2)

CRAFT and ' Avez;age
Job Deseription Mumber of
of Craft

Employess

WHERE WORK DONE

SPECIFIC SUBSTARCES
ENCOUNTERED
(Potential and/or

PAINTERS (Cont'd,)

(10%

a’ .- tNo. 3

. Drying’
exposure time)

of

PI.ANT KO, 2 (Froi)

Zpad.nteraand?.painterhelpere
. spend &1l their ¢ixs in T.E.L.
. area on outside Jobe :I.im.tedto
gpad.ntingtankmss .

;Paintmandhelperadobruh
;andaprawpa:lntinginpaint

: ahopasmcmary.
. 8hop 48 poorly equipped - no
- exhaus

Paint
t m‘benpresent

actual suras

Sulfuric acid (When
working in Drying
area workers are
required to wear full
acid equipmsnt

. 000..0........00...O.....C...0...’l......'.....‘..‘o"...

Chlorine )
Ethyl alechol

{ Ethyl chloride

Hydrogen chloride
{about 30% exposure)
Sodium hydroxide (25%
solution)

Sulfuric acid (Have
.encountered no troubls)
Zinc chloride (Solid or
liquid, if 1liquid, is
-bot.)

ﬁzpolure to T.E.lL.
considered negligible.

A w

CGARPENTER HELPFERS
INSUTATORS
. INSULATOR mmsv

Y- Y--1- -3

NOTE: When neceeaitry, .
carpenters and insulators’
are used intorchangnblr

Carpenters do carpentry T
throughout entire area .
and and wood

torld.ng in carpenter shop.

Insulators do neat and
frost insulation of cork
and asbestos, i,e,, insu-
lation to maintain tempsra-
tures of hot and cold sub-
stances, They use moulded
pipes Cement is mdxed
from dry cemont, They also
saw blocks composed of 85%

. ‘2 carpentera, 2 ea.rponter

helpers, 1 insulator, and 1

{1 . insulator helper are stationed
at llmnhoj.n full time,

) A'ma other 6 cu-penters, 6-

ter helpers, S insula- -

: carpen
- %ors, and 5 insulator helpers

~work-at-Flants-1,-2.and 3-as
:‘needsd, They also work at

Bavelopunt Bection as

Exposures are potentiale
1y the same as those of
painters for the same
aroas

Have potentdsl lead

exposurs when working
at Development Section,

Asbestos (Exposure is

E-05881

negligible as far as
asbestos is concerned

bat constitutes a
‘severe nuisance dust
due $o no exhaust)



ETYL CRLORIDE MAINTENANCE £p.3)

I

' CRAFT and’ Average
Job Description Number of
of Craft Employees

WHERE WORK TONE

SPECIFIC SUBSTANCES .

(Potentisl and/or
actual sures

CARPENTERS (Cont'd,)

Two carpenters and two
helpers do sandblasting
but are alternated as

only cne machine is

available

Cut KARBATE from block form
using circular saws, etce
{Have Karbate in pipe,
¢ylinder and block form,
Karbate is used to carry
HCl and chlorinated hydro-
carbons)

A1l over area

- Carpenter shop-

a —&J:l.con dioxide (sand)

. Lead (If part blasted
:" bad been painted with
.. lead paint.)

~-XARBATE (Contains graphi

- impregnated under pressu
with btinder cemant) Whil
not & health menace con-
stitutes severe maisance
dust when sawed dus to
lack of local exhaust,

g

OU'.I.‘SDE MACHINISTS
% HELPERS a5

lla.inta:!n, greass, and oil
machinery, pumps, elevators,
' conveyors, compressors, etc,’
as well as antomotive -
equipment, tractors, etc.

2 mechanics and 2 helpers
and ons greaser, full tims,
maintain, grease and oil
pumps, elevators, and

conveyors at

I

:!ﬂxes.e tu;k':e.x;a, in gensral

circulate,

Greasers work regilarly
at Plants 1, 2 and 3

: unless nsedsd occasionally

elsewhere, 2 machinists
and 2 helpers on compres-
sors (HCl compressors)

2 greasers and 1 helper
wrk as greasers all over
Ethyl Chloride area &ll
the time,

1 machinist and 1 -helper work
in salvage &1l ths time,

" 1 machinist and 1 helpermemm——

work on trucke and tractoer.
¥otes Garage at Mannhein is
call Repair'Shops has only

" patural ventilation

. Exposures essentially th
. same as carpenters and
. insunlators, i.e., plant
' exposures

* Qrease

ol ‘
* Varaol (Compressors)

Carbon monoxide
~ Gasoline

© Grease

o4l

. Flus exposures at Mannh
© 1isted immediately belo:

: Grease

Remainder of outsids
machinists not specific~
ally listed above work
all over plant abont
equally.

~—Hydrochloric acid
* Bydrogen chloride
T o1 :

Sodium carbonate
Boddum chloride
Sodium sulfate
Sulfuric acid

Flant exposures

BOTTIERS AND EToemS 53 |
“(Work interchangeably) . .
BOILERMAKER. AND RIGGER

3 23

(¥Work interchangeably) - ’

)

Flant expesures
- Pplus exposures encount
in specific jobs such
~ welding, listed below
subsequent chart)



ATYL, CELORTDE MATNTENANCE (peh)

CRAFT and .
Job Description Av&‘age
of Craft Nunber of

— SFECIFIC SUBSIAES

(Potential and/or
-Actual Exposures)

. @loFes
BOILERMAKERS & RIGGERS . c_on't.

Boilermakers and Riggers
and their helpers work inter-
changeably and do the sane
wrk. One day Riggers may be .
neoded and the next day .
Boilermakers may be needad.
Riggers do bracing, pipe<."
hanging, stack work, remove .
and install machinery and
parts that have to be rigged. .
Work is more or less the same
as done by steel construction
workers, Also install hand
railing and do some welding

Fabrication is done by -
boilermakers,

)

A

-Entire HC1 and Ethyl
Chloride area

See later chart for

exposures of wolders

NOTE: See also later chart for bofllermaker, helper, and welder who go to T.E.L. avea,

25

rmmms Tine Tairly. eqm1;r . Flant exposures plus

PIPEFI‘J.‘m I{EI.PERS 32 |divided over area’ ", Graphite and 0i1 for
{Outside buildings) : oiling bolts, © -
. oo, s . White lead for cementing
. oo | . Joints and on gaskets,
“When working at Manne .
hein- S =~ Excessive heat

FIRST CLASS WELDERS - " |-Over entire HC1 and Ethyl _ Plant exposures pius

- BECOND_GLASS WELDERS L {Chloride area,

First class welders do cutside
welding and weld
‘necessary but largely steel and
‘stainless steel with occasion-
ally some brass, bronze and tin.
They do both acetylens and -
electric, ¥her doing acetylene
a fixx is used, RElectric weld-
ingt use both coated and nn-
coated rods, .

. Second class nlderu do mtting
and semetimes cut painted metel
but none with lead paint,

Have welding shop which is
open and when coated rods
are used local exhaust is
used which is not too satis-
Zactory acecording to the
welders,

axposures pec\n:.ar to
. weldings .
Acetyleno
Flux
Fluoride salt, volatile
Hydrogen fluoride
Motal funes .
Oxides of nitrogen

%Flash burns?
Radiation

Infra-red
Tltra~violet

ELECTRICIANS 10 .
ELECTRICIAN HELPERS 10

Electricians and helpers do .
electrical maintenance: Repair,
replace, instell and inspect
electrical equipment such as
lights, motors, transformers,
fm, ﬁmtors’ mm’ Btc.

Cover entire HC1 and
Ethyl Chloride area

Exposurses essentially
the same. as those met
by painters plus
Electrical shock
Electrical burns
{From 13,800 volts dow
to 100 amps, down,)

pE I T T L.
- AN HETPES

About :20% of Wa .
speat in.shope -

~

E:posnres essentially th
same as painters and to
any substance in process

E-05883
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ETHYL, CHIGRIDE MATNTENANCE (po5)

CRAFT and . Average .
Job Description Number of -
of Craft Enployees

T BPEGIFIC SUBSTANGES

‘ENCOUNTERED .
(Potential and/or

Actual @osm‘esz

INBEIBUMENT nmnmxcs
© % HELPERS (conttd,)

, Instrunent mechanics :l.nata:ll, .

repair, replace and inspect
&1l recording, indicating
instruments and neters and
install, repair, replace and
inspect all retrigmﬁon
units,

.DO0...Q’.’Q‘...;...0....0'..0‘..

* About 20’ mn-honra lpent
El.nt 10# '

C..Q....."OOCQQ‘OQQOOOQOQOQOIO

About 10% man<hours spent
at Flant 2 (Frel)

PO 0RCR0RC0000008800800000000000
About 30% man<hours spent
at Plant 3 -

. spent
. &t Mannheim

lines,
Only about 10% of entire
time are exposed to

" potential hazards,

" About 5% of entive time
. spent &t Flant 1 are

exposed to 2, 3, L & 6,
1, Chlorine - (1% time ir

area)
2, Ethyleno
3+ Ethylene dichloride
L, Hydrogen chloride
Se Polymer = (10% of time
in area)
6. Propane

PG00S0 000CONSROOGIROIGIBTIGES

Chlorine (From 6 to 25%
of time in area)
Ethyl Chloride (Have fror
10 to J.S% of time in
tentially ex-
posed

" Hydrogen chloride (Have

potential exposure 6 «
25% time spent in area;

" Sodium hydroxide (Have

over 5% time in area w
potential exposure)
Zinc chloride (For prace
tical purposes con-
sidered as none)

[0 0000004600000 0000000000000080

Percent of tims spent in
ared with potential
exposures as follows:
Chlorine = 20%

Ethylene - 10%

Hydrogen chloride - 20%
Polyner = 107

Propane as refrigerant 1
Sulfuric acid - 5%

0.0l..........‘........'....

Percent of time spent in
ares with potential
exposures as followss
Eydrochloric acid and
Hydrogen chloride = L40%
Sulfuric acid - 0%
Sodivm carbonate - none
Sodium sulfate - none

s ———

LABORERS

NOTE: The work done by group
classified as laborers is ex-
{remely diversified and rums
all the way from some- employed
" £ull 4ime in T.E.L, arez to a
coffee maker who askes and--
distributes coffee over entire
. HC1 and Ethyl Ghloridg ‘u'ea..

'10 laborers:are usigned to—--- HCY (mn) £a11 4ime

3 .1aborers work at T.E.L.
blender full time

For exposures see table
®Ethyl Chloride personne

who work in T.E.L. area"®
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| ETHYL CHLORIDE MAINTENANCE (p.6) °

- ‘SPECIFIC SUBSTANCES
+ "ENCOUNTERED

. (Potential snd/er

-~ Actual sures

CREFT amd . Average WEERE WoRK DORE ]
Job .Description  Number of T

of Craft _ "Bmployees

TAEORERS (Cont'd,).

- L laborera'teed.hoﬁpen 1 7. S
add soda ash to salt. cake in
.salt cake shed

2 J.aborera mrk as clean up--—-—-
‘men in furnace and stripper -

buildings (1 man eachin 1
- &.2 farnaces and atrippera)

Jlabcrera.ctauporter-—-—_——-—
-werenti:enamheinarea :

3 1aborers work on gromd-——--—-
&8 general clean up men g -

...0.........“‘......C."...Q....

.1-laborer wrku at general—
" laborer's duties (ronstabout)

..........'..O‘....‘.....'.....'..

1 does Jan:l.tor work in-—-—-—-—
office and shops -

ocoqpoocoooooooo.ooooooocobooc'..c

1 coffee maker makes COLLEO=mwmnan
in tool room and mokes two

daily trips over HCl and

Ethyl Chloride area

distributing it

9400000 AGNLS5C0020800020000000000 0

2 laborers work on 1 truck &ndee
another on anothsr truck as
roustabouts and help as

. necessary, ¥York pretty much
over as general clean up men
arnd haul aluminum chlordde to
Plants 1 and 3

000.0..0.0.0.00..000'....0..0....0

2 laborers work in storehoue-—-— -

as portera or handymen

G000 OPOOBINB0OCILLCIROINIDORERIADS

8 laborers work as general yard
men for any task as nesded over
entirs Ethyl Chloride area with
some particularly specified -
duties as followss’ ’
Wash compressors inside and oub—-
side and add oil as well as keep
building cleau when torn down-

Clean ent.ire section from'top to=—
bottom, Dump catalyst (anhydrous-
aluminum chloride) from drums )
‘into catalyst mixer (®cat mix-
er?) and act as clean up men.

] 1and3

-sutukeahod,ncl :
(liannhein)tﬂltim—-—-—-——

—Fumacea and a’a‘ippers._..._
llamhein, £u1l tine

-uannhen&ea,nnume——-

00.‘0.0.000.00‘.....0000.'.0..
~CP plant,' full time——————a
.00.0.00000...00'.‘.0.0...00..

-“Ettvl elﬂ.or:ldo ‘area

...'."0...'......00...0......

_Entire HO1 and Ethyl
Chloride area

PN SPS GOV PRLR 00O N0 000000000

| _Entire HC1 and Bhylem—me——
Chloride ares .

‘..00.0.‘0%00.0‘..00....0.'00.

B L R T T R I I I

| -Mannheim area, Lull timome——i-

" ‘Hydrochlorde acid
Hydrogen chloride
-—-Sodi\m carbonate

- Sodivm sulfate
- Sulfuric acid

--’Sae next preceding list

D‘...;...;..O‘.Q...0.'....
——A.rea exposures

P....‘.....‘....'..‘.O....

l==/rea exposures when not
* dn office

.
POBOEOEVOOO0300000000 00000

-':-Plant Exposures

ZITTYTTY Y YT Y PR Y VR PYPes

__Plant exposures

. .
D.....‘...............‘..‘

PQQ.........0......'........‘..

Ethyl Chloride area

-Conpreasor houses, Planta-—-

-c'Sece;goﬁa,_ Flants 1 & 3!

E:posures negligible at
- stérehouse

rd_.o.Qb.'.o.oo.ulootnnc.oo

" Flant exposures in genera’
: plus certain exposures on
;. speclal jobs noted below:

--Fi-oxi practical standpoint
. exposures not significant

-—Section and line exposure
- (See painters)

. Exposures particulariy .
‘ bad arer

Po:bmsrapﬂlsmthevayaum'

chloride
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ETHYL. CHLORILE MATNTENANCE (pe7)

CRAFT and Avorage
Job Description Number of
of Craft Employees

~WHEAE WORK DONE

: ERCOUNTERED
Actual and/or

Potential exposures

IABORERS (Cont'd.)
and must be cleéned up care~
fully, Clean out activated

aluminum chloride about once
every yeare

General clean up men andseesm.d
clean up around furnaces,
Not as amch spill here as
in Section 4, Clean
bubble towers ’

General clean up men, IMiwee-
Brying area remove rings=eswsd

00 0000080000020 020002000 POV

1 man acts as general:
clean up man and rouste
about, .Adds Zinc
chloride (about & half
hour job) three 'b:unea
a 'week :

B Section, Flant Noy le—w-

--qA Section, Flant Noy 3wl
——Drying area, A Sectioheeee-

(AR X XA I IR R T RZ N R XY Y X Y X}

Hydrogen chloride
Polymer

-7—-Sec1:5.on argosures (see

-—-—Section exposures,

b Sulfuric acid (laborers
: wear full acid equip-

ment when working in

drying atea.

POoansdassdrtenssdrossssvIsveRILDY

Chlorine

eePlant No. -2 (Frei)

Ethyl alcohol
Ethyl chloride
HBydrochloric acid
Hydrogen chloride
~Sodtum hydroxide
Zinc chloride

OOOOOIO..O'..Q...0.0..0000.0.0.0.0....0’.00..’.....’0.00..0.‘O..00....0..000.0.0.0...00...

KOTE3; Yhen any laborer haa worked on a job where he may have had a skin or clothes con-
tamination by a toxic or dermatitis producing substance he is sent to change clothes
and does not return to work wntil m has bathed and put on clean clothes,
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AFPENDIX I

PAINTS AND THINNERS IN USE IN THE HC1l AND ETHYL CHLORIDE AREA.

15,
16,
17.
18,

19,

20,

Red Lead, No, 7900 (Socony)
Red, ‘No. 310 Fire Eqd.pnent, Machine and Tool

, Gray, Primer Surfacer (Du Pont) Undercoat -
"-'Gray, Galvanized Iron Priner
~ mu, Intarior Priner Sealer

,Green, Socozv Ko, 280500 (Interj.or Rubber Bue)
Green Ol.ive, Brushing Enamel
Green Olive, Spraying Lacquer

Green Chemical Resistant (Interior Rubber Base)

Green Anti Oxide Bronze

Green Automotive (Lacquer)

Gray Tank Car (Lead-Base)

Black Marine Hull Finish (Outaide Enael)

‘Hlack Heat Resistant (Socomy No. 2311)

Elack Automotive (Iacquer)
Aluminum (Asphalt Base)

Wnite R;térigr Qloss (Zead Base)
Thite Flat - B
Thite Interior Glc;ss (Enamel )
White Lacquer Spra.y:ing

THTHNERS

1
2.
3.
4,
Se
6.

Thinner Noe 7TL4 Socony

Thinner No. 772 Socony

Thinner No, 7TL Socony.

Thinner Iacquer

Toinner Noo 3707 Duco - Du Pont
Thinner Turpentine
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Consolidated
Chemlcals -Co,
1,8 ghway 190 e
Aluminum Ore \Co. _:r
{Aluminum Co. of L
Amgrica) . 4
;E \\p
omte, Samo Bayen ] X
; I \
- \
1 )
1| 'Emr corporaTION
T Salt -~ Cake =
i | -9 Hydrogen chloride
=+ . Plant __ _
Solvay Process Co. NN : Do
(Chlorine) . + M
g H- | l !
T i) L_.J
gl BB A b
i1 | (Chlorine)
S i ‘_T
2l B !
ST I , No.3
a o ! I Pla.nﬁ
CE L
+ L o
n | IR | -3¢ SN Y %
T 'Plant 1 A
3 Flant
I Private Road
Culf States . J  Standard 0il Co, of Ia,
Utilities Co,- * (Hydrogen & Propane)
(Steam & Electric X : .
Power) - g
poc el

\
SKETCH NO. 13

Layout of Et}iyl Corporation areas
Location of bordering companies
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ETHYL CHEORIDE PERSONNEL WORKING IN
I.E.L. AREA .

JOB AND JOB DESCRIPIIOR . NUMBER - SFECIFIC SUBSTANCES ENCOUNTERED

Potential gg[or actual exposures

ETHYL, CHLORIDE MAINTENANCE ’ )
OUTSIDE MECHANICS - - 5 No appreciabtle exposure to T.E.Ls
(Formerly called millwrights) . if tank cars have bsen properly
HELPERS : . " k. ) prepared first, Howevar, if cars
. N . have not been adequately prepared,

.Gemaral tank car repairs and . - 4 marked hazard can be present,

interior .cleaning, ‘o - X : . .

welding but do riveting and ! . ’

replace broken parts, - Clean .

lead sludge out of tanks,

‘Clean TeE,L, fluid railroad

cars only, Repair other

railroad tank cars, Bme

ployed in T.E.Ilo area full

time,
1 Boilermaker, 1 helper and 1 3 See sxposures of tank car repairmen

Welder go to T.E,L, area from in next preceding section this page.
Ethyl Chloride to repair tank _
cars, Time worked in T,E.L.

-Area quite variable and may

be from a few hours to weeks

and may go to T.E.L. area same -

_ intervals. .

ETHYL CHIORTDE OPERATORS 3 or } dspend- Ethylene Dibremide
ing on the Ethylene Dichloride

(Referred to usunally as amownt of Propylene Dichloride

"BA Operators® i.e., worke Tetra ethyl lead

Bargaining Agency Operators)

Hook up.and unhook T,E.L.
fluid cars only. Handle
81l raw materials from tank
cars to storage.
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