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ltilig Com'ittee

“Ervironmental Protection Agency (TS-792) |
4T Street, SW
. Vashington, D.C. 20460 ‘

" Dear Mr. Greif: . 84940000101

“This letter is in response to your letter request for informstion on four .
of the chemicals identified in your Federal Register notice of
November 9, 1983. Our response for each chemical follows.

© ' Z-methyl 1,3-butadiene [78-79-5]. Syn: isoprene [R- 47 3

“Shell collects & Cy fraction from its various olefin units and sends this
saterial to a toll converter who extracts isoprene and returns a percent~
-age to Shell. Shell completely consumes this isoprene in the production
of two polymer product lines under the trade names KRATON® thermoplastic
rubbers and SHELLVIS® lubricating oil additives. Production volumes are
submitted separately under Confidential Business Information. A review
of our files for proprietary reports on health and safety information
indicates that we have nothing germane to your interests. However, we
- Ars-—alse submitting sur Msterizl Safety Dsts Shects on both iscprenc and
isoprene concentrate.

Allyl alcchol [107-18-6) JK-%2 3

Shell has not produced allyl alcohol for several years. When produced,
it was used in the agricultural business. Although several proprietary
reports are available, they predate 1958. We believe these reports are
superseded by more recent studies.

di-tert-butyl-peroxide [110-05-04] I1R— G0 6 ,5

Shell ceased production of di-tert-butyl peroxide (DTBP) in late 19_82 and
sold all inventory by early 1983. A review of our files for proprietary
literature indicates that we have ncthing substantial to comtribute.
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Tetrahydrothiophene-1-1-dioxide [126-33-0], Syn: sulfolene /R -4 37‘

Production volumes by Shell are submitted separately as Confidential
Business Informstion. Attached is s technical bulletin on sulfclane
vhich includes end use information. It is estimated that of Shell‘s
sulfolane production, 65-70% is used for Benzene/Toluene/Xylene extrac~ -
tion from paraffins, 25-30% in the manufacture of sulfinol, and approxi-
mately 5% to other end uses. We are also eénclosing our Material Safety
Data Sheet and several proprietary reporis which we trust will be
helpful.

Please advise if we may be of further assistance.
Very truly yours,

D

J.'P. Sepesi, ager
Product Safsty & Compliance
0il & Chemical Products, HSS&ES

~

HH/rab

Attachments
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_ Sulfolene-v

 Sulfolane

Toxicity Studies Wita Fine
Chemicals: In Vitro Genotoxicity
Studies With Sulfolane.

Toxicity Tests with Dsphnia
H_am:' Acute Tbxicity of Vﬁight

- Test Materials To A Newly-

Introduced Strain of D. Magns in

' Reconstituted Fresh Water.

Determination of Acute Toxicii:y

To Fish of Shell Chemicals. 1I.

" Biodegradation Of Sulfolane And

Dimethylsulfone In Refinery

Wastewater.
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SHELL SULFCLANE

Suifolane is a highly polar solvent with outstanding chemical and thermal
stability. It is miscible with water and is a good solvent for most classes of organic compcunds
and many common polymers.

The compound is used in the SHELL SULFINOL Process to remove H28S, COz.
COS and mercaptans from a variety of gas streams,

Sulfolane is a preferred solvent for the extraction of benzene, toluene, xyienes
and other aromatic hydrocarbons from catalytic reformates, and kerosene. It has been found
useful in such applications as the separation of low-boiling alcohols, the fractionation of wood
tars, tall oil, and other fatty acids, the concentration of sulfur dioxide, and for dehydration. It
has been further demonstrated to be an effective reaction and polymerization solvent and to
have utility as a polymer solvent for fiber spinning. In addition, sulfolane is a good soivent for
polyvinylidene cyanide and polyacrylonitrile fibers.

The compound’s unique properties offer further promise as a plasticizer in
cellulose esters, cellophane, protein resins and gums; as a solvent in surface coatings, ink, dye,
cleaning and paint remover formulations; as a dielectric in electrical condenser fluid; and as a
component of hydraulic fluid.




“2:MolecularWeight ~ . 0 o 120.17
_ Boiling Point 285°C
Freezing Point 274 - 27.8°C
Flash Point, Cleveland Open Cup : 350°F
. Critical Tcmperature "~ 801°K
~ Critical Pressure 52.2 Atm.
Heat of Fusion 4.9 Btu/Ib.
Dipole Moment (benzene) 4.69 Debyes
- Dielectric Constant (30°C) 44
Heat of Vaporization 225 Btu/Ib. at 100°C
. 205 Btu/Ib. at 200°C

Heat Capacity of Liquid, °C °F
{cal/g °C, Btu/ib. °F)
30 86

Liquid Vapor Equilibrium for
Suifolane — Water (P = 1 Atm.)

Temperature i Water in
°c °F iqui Vapor (%w)

- 2088 4042

apor pressure, viscosity, imelting point, density and refractive indices are listed
in the followmg Figures 1 through 5.
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FIGURE 1

VAPOR PRESSURE OF SULFGLANZ"
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FIGURE 3

MELTING POINT OF SULFOLANE—-WATER MIXTURES
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FIGURE S

REFRACTIVE INDICES n{ OF AQUEOUS SULFOLANE SOLUTIONS
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Tive hours st reflux temperatures, no resction was observed between
! “potasiom “sodium - scetats, 25% aqueous sodium hydroxide, and
‘COPPT - mmmmmmmmmmmmmsun

1 50° tﬁhmamu"ﬂmwﬂlryactwiﬁtdummumchlondamdulﬂu

n chloride and hydrogen sulfide.s’

e '&mamwmﬂmwmumzmmm.emhydmmm
:'id. Hm uﬁg«:umy‘amw?mlfm in 75% conversion by use of lithium
- sluminum hydride, a conversion is reported with vapor phase hydrogenation at
- f350’¢lnd 150 psig over molybdenum suifide catalyst.8)®)

Reaction of ethyl magnesium bromide (Grignard reagent) with the =-carbon
hydrogens of suifolane yields the magnesium bromide derivative and ethane. This derivative

will react with bromine, iodine, and chiorine to give 2-halosuifolane.'®’ However, reaction

ﬁmunuld.hydoprodwedalowyieldofmeexpecud benzyl! derivative.' !

; THEBMAI. STABILITY AND NON-CORROSIVITY

Sulifolsne exhibits good thermal stability up to temperatures of 220°C. At this
temperature it siowly produces sulfur dioxide and unsaturated, probably polymeric, material
which imparts a brownish color to the product.2’ The followmg dissociation rates |.ave-been
observed for sulfolane in glass with inert gas and air bubbling, measuring decomposition by
sulfur dioxide gas generation.?)

Tmun Subbled  Rats Decompesition
°c Gas % Por Howr

N2 002
200 €02 002
Air 009
220 N2 010
230 N2 020

Melting point determinations on the sulfolane samples after prolonged
exposures {150-500 hours) under the above conditions showed very little loss of purity
although considerable discoloration was observed.

Corrosion tasts on sulfolane with and without small amounts of water and
hydrocarbon gave negligible resuits at 200°C (392°F) on carbon steel (about 1 mil/yr).2!

SOLVENT PROPERTIES

Most classes of organic compounds and polymers zre soluble in or miscible with
suffolane. Exceptions are paraffinic and naphthenic compounds and methacrylate, styrene, and
vinylidene chloride polymers. Specific information which follows include inorganic
compounds also.'-®’




SOLUBILITIES OF VARIOUS MATERIALS

Acetamide
Acetic Anhydride
Acetone

Ammonia (30% Aq. Soln)

Acrylonitrile

Aniline

Benzene
Benzenesulfonic Acid
n-Butyl Alcok i
Carbon Tetrachloride
Carbon Disulfide
n-Heptane

Lauryl Alcohol
Linseed Oil
Methy ' Lyclohexane

KOH, 50%

NaOH, 10%
Sulfur

Sulfuric Acid, 93%
Water

Alkyd Resin
Phenolic Resin
Cellulose Triacetate
Polyacrylonitrile
Polymethacrylate
Polystyrene

ORGANIC COMPOUNDS

5% (hot)
Miscible
Miscible
Miscible
Miscible
Miscible
Miscible

5% (hot)
Miscible
Miscible
Insoluble
1.3%m (30°C)

40%m (100°C)

Miscible (hot}
Miscible
1.1%m (30°C)

Cyclohexane
Cyclohexanone
Dibutyl Sebacate
Diethanolamine
Diethyl Ether
Dioxane

Dodecyl Mercaptan
Ethyl Acetate
Ethylene Diamine
Formamide
Glycerol
Naphthalene
Pyridine

Toluene
Triethylene Glycol
Urea

INORGANIC COMPOUNDS

POLYMERS

10%

10% (hot)
> 10% (hot)
> 10% (hot)

Insoluble

Insoluble (ca

10% @
200°C)

insoluble
insoluble
5% (hot)
Miscible
Miscible

Polyvinylidene
Chioride

Polyvinyl Acetate
Polyvinyl Chloride —
Acetate Copolymers

insoluble
Miscible
Miscible (hot)
Miscible
Miscibie {hot)
Miscible
Insoluble
Miscibie
Miscible
Miscible
Miscibie

> 5% (hot)
Miscible
Miscible
Miscible
Miscible

Insoluble (ca
10% @
200°C)

> 10%

> 10%




: , | | Test Mothod
" Thermal Subility (SO, ppm max) UOP***
 Water, Ywtmax | . ASTMD 1364
" Ash, %wt max N ) ASTMD 1119
 Isopropy! Sulfolanyl Ether, %wt . UOP**+
Sulfolene-2, ¥wt . UoP***

- Distillation (Anhydrous Material) ASTMD 1078

”% Recovered at 282°C
% Recovered at 288°C

*Specifications are subject to change without notice.
* *Sulfolene-W contains 3%wt weter.
**5Test method of Universal Oil Products Company.

SHIPPING INFORMATION

Sulfolane-W is available in tank trucks and tank car quantities or i 55 gallon
drums.

Sulfolane-W

Pounds per gallon at 60°F 10.536

Flash Point, °F Open Cup 350

ICC Warning Labels Not Required

Drum container type Carbon Steel Lined with FUSECOTE




APPLICATIONS
Acid Gas Removal

Sulfolane is used in the Shell SULFINOL Process50.54.56,57,58.59,60) for the
removal of acid gases (H2§, CO2, COS, and mercaptans) from a variety of sour gas streams.
The process combines sulfolane with diisopropanolamine for simultaneous selective physical
and chemical absorption of acid gases which are subsequently released at ambient pressure and
somewhat elevated temperature.

The SULFINOL Process illustrated below has many advantages for certain gas
treating applications. These advantages include high acid gas loading of solvent, minimum
corrosion of equipment, excellent economics for stripping stream, and excellent mercaptan
removal. These advantages translate into lower capital investment and operating costs. More
than 80 SULFiNOL Process units are in operation with more under construction.

SULFINOL PROCESS

Purified
SULFINGL
Gas ? I ABSORBER

SOLUTION SULFINOL
COOLER STRIPPER Cooling

cid
Gas

Cooling

Flosh Gos

REBO!LER
SOLVENT
FLASH DRUM RECLAIMER

Recovery of Sulfur Dioxide21)55)

Sulfur dioxide has been recovered from dilute streams through adsorption in
sulfolane at atmospheric or higher pressure. It is *~olated by increasing temperature and/or
reducing pressure. The solubility of sulfur dioxide in sulfolane at 20°C and one atmosphere is
about 0.65 pound per pound of sulfolane; it is about 0.115 pound per pound at 75°C.
Advantages over water adsorption are: the reccvery of anhydrous sulfur dioxide; the
non-corrosive system; the much lower absorptive capacity of suifolane; and the lower heat
requirement of volatilization of sulfur dioxide from sulfolane solution.




Sulfolane hes been studied in a number of cases as a resction solvent when
‘and ‘polar_systems were J><red. Pyridine, 4-picoline and 4-isopropylepyridine are

- -quaternized _quantitstively .in- sulfolane solvent with -n-butyl bromide at 25, 50, and 756°C

-~ (sscond order kinetics). With poly (4-vinyl) pyridine the quaternization starts at the same rate
-~ a8 for the monomeric amines but later decreases. SUIfolanq does n;t give side reactions as do

~ nitrobenzene and dimethyformamide solvents.+)

L ' At reaction umpeun.m hp io 250°C a sodium fluoride suspension in
sulfolane has been found to exchange hzlogen readily with such halides as acid chlorides,
- *=chloroethers, phosphorus oxychloride and trichloride.2%’

Olefin isomerization, Friedel Crafts alkylations, carbonium ion rearrangement
and hydrogen transfer processes have been effected with HBF, in sulfolane-benzene solvent
systems. Detailed studies on ocatlin isomerization with catalyst-solvent system showed rate
increases of many thousand fold over an HBF, benzene-acetic acid system. A 30% solution of
HBF, in sulfolane prepared from gaseous HF and BF, is stated to be quite stable for reagent
use when stored in polyethylene containers.26)

Sulfolane has also been used as the reaction medium for preparation of

isocyanates from phosgene and amine salts.27)

. Sulfolane has also been employed as a polymerization solvent in a8 number of
systems. Water-soluble polysaccharide polymers of 10,000-30,000 molecular weight have been
prepared from glucose solution in sulfolane with phosphoric acid catalyst. The reaction
temperature was held at 156-1756°C for 2-3 hours. Water was continuously removed by reflux
under reduced pressure.28)

Palymarization of vinylidens oyanids??) and scrylonitrite?®! has been studied
in sulfolane solvent. Resuiting polymers are soluble in hot sulfolane. Also sulfolane has been
investigated as a solvent for condensing glyoxal with tetraamino-compounds and with
amine-substituted pentaerythritol. The latter forms linear bis-diazine polyrers which are of

interest as fiber formers.3"!

Sulfolane has been used as a solvent for polymerization of diamines and
ureas.®4)

Using sulfolane as a scivent polyether polyols have been prepared from 1, 3,
5-triazines with two amino groups and oxinane compounds.¢5’

Polymer Processing Solvent

Studies have been made of the use of sulfoiane as a spinning and casting solvent
for acrylonitrile, 32.33.34.36.36,37,38,39.40). Ag an example, a 15% solution of a
polyacrylonitrile homopolymer of 120,000 molecular weight is made from 200-mesh polymer
by heating at 140°C for thirty minutes. The solution is clear and has a viscosity of 600 poise at
this temperature. This solution can be cast at 150°C on a polished metal surface. At 175°C it




forms thin, tough, transparznt and tear resistant films. It can be spun at about 150°C in an
evaporative spinning cell to obtain strong flexible fibers.37} Studies have also been made of
sulfolane in colvent systems for polyvinyl chloride,*?) polyvinyl fiuoride, 42’ and
polyvinylidene cyanide*3’ (spinning and casting application).

Aromatic Hydrocarbon Extraction

Sulfolane is the preferred solvent in a number of liquid-liquid and liquid-vapor
extraction applications. A major application of the SULFOLANE Extraction Process appiies to
the liquid-liquid extraction of BTX aromatics from reformate or hydrotreated pyrolysis
naphtha feeds. It yields product purity over 96.9% with alrnost 100% recovery. Minimal utility
consumption and cagital investment costs may be realized because of the high scivency znd
selectivity of sulfolane for aromatics.

Detailed SULFOLANE Extraction Process studies have provided the basis for
numerous arcmatic extraction plants 3s well as for the conversion tu sultolane tiquid-ligrsid
extractions by plants which formerly utilized other less efficient solvents. Conversion to the
SULFOLANE Extraction Process effectively increased piant capacity, reduced utility
consumption and improved product purity.

In addition, the SULFOLANE Extraction Process - applicable for removal of
aromatics from other refinery streams which include white spirit pyrolysis gasoline, coke oven
gasoline, and catalytically cracked gasoline.51.61)

The SULFOLANE Extracdon Process is illustiated below.

é To
vd:uum
Raffinate
.. | SR

Extract

DRacycle A

Sulfolane

EXTRACTIVE ~
EXTRACTOR DISTILLATION Ao T WAYER WASH




‘ Sulfolane has been demommud to effecthnly separate n-propyl alcohol
and ac-buunol. ‘These - alcohols ‘are resistant to seperation by fractional distillation as

~2 ~both their_anhydrous and water binary azeotrope boiling points are within 1.7°C of each
- other. The separation is readily accomplished through extractive distillation with sulfolane
~ s a-reflux liquid. Since the sulfolane depreses the vapor pressure of the sec-butanol,

“_-n-propyl “alcohol distills overhead and the sec-butanol plus sulfolane are recovered as a

-~ bottoms -products. This  procedure was stated to be of use in schemes for separation of
- mixtures of these and other close-boiiing alcohols such as the water phase of process
streams from the Fischer synthesis. 17}

: Similar systems have been studied and proposed for separation of other close
low-bcnlmg mixtures such as butane and 2-butene®’ and close high-boiling materials such as
_=-methyinaphthalene from kerosene streams. The relative volatilities of m- and p-xylene are
insufficiently changed to allow practical use of sulfolane for extractive distillation.23)
Unsaturated fatty acids have been separated by extractive distillation at reduced pressure.?9)
- Also, isoprene has been separated from isoamylene mixtures.8 7}

*Fractionation of Fatty Acids and Oils

Preliminary liquid phase extraction with suliclane premits fractionation of
fatty acids into saturated and unsaturated components. In a single stage operation, a fatty acid
mixture of oleic and linoleic acids of 131 iodine number was separated into fractions of 142
iodine value in the extract phase and 125 iodine value in the raffinate.29’ Hence, multistage
extraction should produce useful frac*ions from such mixtures as soya bean oil and glycerides.

M Annlisatinne

Low melting mixtures of sulfoldne and other sulfones are indicated for use as
dielectrics in high capacity electrical condensers to reduce size.44’ The dielectric constant of
sulfolane at 30°C is 44 which is high for an organic liquid.?’

Good therma! stability, low volatility, non-corrosivity and low toxicity of
sulfolane make it an ideal candidate for hydraulic fluids when mixed with liquids such as
glycol and castor 0il.45)

Sulfolane has been suggested for fractionating and decolorizing non-cellulosic
wood products such as pyroligneous liquids, tars and tall oil,22) as well as application in
separating a wide variety of mixed coal and agricultural chemical products.?®) It has been
tested in a process for removing lignin from aspenwood.52?

Sulifolane (up to 30%) has been incorporated into water-soluble cellulose esters
such as methylicellulose, hydroxyethyiceliulose and carboxymethyicellulose to act as a
fiexibilizer. With 30% sulfolane in unmodified methylcellulose elongation was increased from
10 to 28%, with 2 retention of 22% after heating two weeks at 100°C. There was no serious

loss in tensile strength.4¢)




In view of compatibility with other polymers, suifolane should be of interest
for plasticizing celiophane and other cellulosic films; proteins such as zein, casein and gelatin;
and natural gums. The mild humectant property of the compound may be advantagecus in
such uses.

The compound has been attractive as a printing assistant in textile printing
paste formulations. Use of some 18% sulfolane in gum-thickened aqueous dye pastes imparts
greater depth and brightness of color as well as better leveling in the print dyeing of cotton,
rayon, silk, wool, and nylon.47) It should further prove to have utility in a wide variety of
fluids and pastes, such as metal cleaning solvents, paint removers, inks, surface coatings,
penetrating liquids, humectants, etc.

in research studies sulfolane has proved useful as a solvent for
phenyltri-methylammonium hydroxide for measuring pKa’s of several neutral proton acids.4 8!
It has been utilized as a solvent for fundamental studies of proteins such as casein, gluten, and
insulin. Such studies included sedimentation, viscosity, osmotic pressure and enzymatic
activity.4®) It has also been employed as a non-aqueous solvent in studies of the behavior of
electrolytes.3)

The compound has been used as a soivent for polyarcryionitrile fabrics to aid in
stabilizing a chiseled pattern on synthetic stitched or woven fabric.53)

Sulfolane has been tested by the National Cotton Council for use in the durable

cure process for production ot permanent press fabrics.59)

Sulfolane has been used to extract dicyclopentadiene from aromatic olefins.7®)

Sulfolane has been used as a plasticizer for cellulose acetate’’’ and as an
emulsifier for photographic dispersions.”2!

TOXICITYS8)

On the basis of range-finding acute toxicity studies sulfolane is classified as a
slightly toxic compound and is nonirritating to skin. Its LDgQ oral toxicity on rats is in the
500 to 5000 mg/kg range and on mice is 1900 to 2500 mg/kg. The LDgQ percutaneous
toxicity on rabbits is greater than 2820 mg/kg {the highest dose applied to the skin). Sulfolane
at 3800 mg/kg applied to the skin produced no apparent systematic effects in rats.
Twenty-four hour exposure to the skin of rabbits produced r.o irritation. No vapor toxicity
studies have been carried out on suifolane in view of its low vapor pressure.

Sulfolane bioassays for two species of fish listed below.

Milligram/Liter
Fish 48 Hour TLm 96 Hour TLm

Stickiebacks 1,820 1,760

Gambusia 4,600 1,930

Use experience in dozens of plants has resulted in no adverse effects; however,
reasonable precautions should be observed in handiing the compound.




S ' 7 Undumostemditimmlldmdhmmuﬁormoquimnmmdnm
o ks Dlnmmpmofppmuﬂurdimldoﬂ 1 dilution of Sulfolane-W and water will
“ T produce 8 solution with a pH in the rsnge of 3 to 4. If it should be desirable to adjust the pH
e i:on7 ‘smali smounts of slkanolamine may be added.

o ~ Sulfolane-W freezes at \ 47°F; therefore, it is recommended that storage tanks
and transfer lines be equipped with suitable huting facmtia where tesmperatures are likely to
- -fall-below the freezing point. :

Listed below are materials which have been successfully used with Sulfolane-W.

Sulfolane-W is a powerful scivent and if a polymer is considered for use with
SUIfolmo-w it should be pretested.

For further information, contact Shell Chemical Czmpany, Industrial
Chamicals Division. One Shall Plaza, Houetan Taxae 77001, (712-220.6624)

‘The information contained herein, or that supplied by us or on our behalf in any
other manner, is based on deta obtained by our own resserch and is considered
sccucete. However, NO WARRANTY IS EXPRESSED OR IMPLIED
REGARDING THE ACCURACY OF THESE DATA, THE RESULTS TO BE
OBTAINED FROM THE USE THEREOF, OR THAT ANY SUCH USE WiLL
NOT INFRINGE ANY PATENT. This information is furnished upon the
condition thet the person recsiving it shell meke his own tests to determine the
suitsbility theveof for his particuler purpose.

OCTOBER 1971
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TOXICITY DATA

funalation (Rat) LDse = 64,600ppm
-4 nr) :

Prc'ongoc or‘roptt td'oxpo.nrt to nigh conconttationl of liquid RAY Caus
irritltson to skin lnd lnccuc l.lbtlnll.

. ,li’h COlO.Rt!’It‘Oﬂ' Of PI’OIOIIQQC QXPOIIIIC €0 vapors may cause headachc.
Alams 5 TRcoorainats: &nd 10%® O CTONSCiOoUsSNess:




Plush with wate:x 15 unut ' ﬂn;g,nun’q; qy
Get medical attcntron. '

' 311!’CQ!Tlétlwﬁlllediltliy deluge. vithn natcr for 15 :Lnutcs wnzlt rcloving"'

contaminated clothing and shoes. Follow by washing exposed
area with soap and water. Do not reuse clothing or shoes
until thoroughly cleaned. Get medical attention.

INHALATION: Remove victim to fresh air and provide oxygen if breathing
is aifficult. Give artificial respiration if not breathing.
Get medical attention.

INGESTION: Do _not induce vomiting. If vomiting occurs spontaneously,
keep head belov hips to prevent aspiration of liquid into
the lungs. Cet medical attention.s»

«sNOTE TO THE PHYSICIAN: If more than 2.0 ml per kg has been ingested

and vomiting has not occurred, emesis should be induced with supervision.
Keep victim’s head below hips to prevent aspiration. If symptoms such as
loss of gag reflex, convulsions or unconsciousness occur before emesis,
gastric lavage using a cuffed endotracheal tube should be considered.

VAPOR
PRESSURE 400@60°F
(rmmiHg)

% VOLATLE BY
VOLUME uwn‘f';v P2

®

EVAPORATION RATE P
@BUTYL ACETATE=1)

Colorless liquid, unpleasant irritating odor.

FLAMBABLE LI TS oo

EXTINGUISHING MEDIA
Use foam or dry chemical

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS

Evacuate hazard area of non-essential personnel. Notify fire department.
Wear full protective clothing inc? daing NIOSH approved self-contained
breathing apparatus to prevent ary contact with vapor/gases. FPor massive
cargo fires, apply deluge quantities of water from unmanned hose monitors
to vapor space of container. 1I1f unavailable withdraw all personnel and
let the fire burn. Stay away from ends of tanks. Coocl fire exposed con-

npanned hose monitors.
UNUSUAL FIRE AND EXPLOSION HAZARDS

Handle as an extremely :lammabie liquid.




r.cptraj r as roquir.d to provcnt ovcrexpoluro. in
;29 CFR 1910.134, use either a full-face, atmosphere-supplying-
‘an ait-purafying ro-pirator for orqanic vapors.

the 'protoctive clothing as- roquirod to minimizZe skin
ity,qll o8 Or goqglcn to avoid. eye contact.

,ﬁf!!f;qqu;gq&;to,contfol_vapo: concentra- -

n m.e. an{dénui‘on sources. Wear a NIOSH--

'zfnin erse vapor cloud'v1tn -ustained flov of vator fog. Shut off leak if
safe to 4o 80. -Vapors are heavier tha iir and can travel lonq distances,
,ualonq grounaltoriqnition lourcc. '




: A = : Sparks and open fla Use adequate explosion-proof
entilation to prevent accumulation.of vapor. All nandling eguipsent must
|pe grounded to prevent accusulation of static charge. When transferring,

isoprene ‘equi pPRent must be elec Ertctxiy'*'tntcthn nected and grounded.

DEPARTMENT Iz’ FLAMMABLE LiQuD D comBusTeLE LIOUD || oXIiZNG MATERIAL [ |Now-FLavmasie
Wg:“m ’D FLAMMASLE SOLD | | POISONCLASS A [ ] conmosve maremiar [] o7, Hazamoous v

CLASSIICATION [ ] rasmuase Gas [ Jeosonciass e [ ] maratiG mateRiaL [ ] omen-seecit, seiom

D.0.T. PROPER SHIPPING NAME

jIsoprene - Plammable liguid

OTHER AEQUIREMENTS

D.O.T. 1.D. Number UN 1218; Guide 27
RQ - 1000 1bs. in one coatainer

EPA - Resource Conservation and Recovery aAct (RCRA)
) If Aiscarded or

As produced, this material is a product and not a waste.
intended to be discarded as is, it is an ignitable hazardous waste as
defined in 40 CFR 261.21. The EPA hazardous waste number is DOO1l.

EfA - Ciean wWater Act (CwA)

This product is classified as an oil under Section 311 of the Act. Spills
entering (a) surface waters or (b) any watercourses or sewers entering/
leading to surface waters that cause a sheen MUST be reported to the ’
National Response Center, 800-424-8802.

The information comasined herem is based on dets considered % 7@.
V/4 Managér

sccurate. However,no warranty is expressed or implied regerd-
ing the accuracy of these data or the results to be obtained from . BESAFE Ol COMPANY

the cse thereof.
Vendor sssumes no responsibility for injury to vendee or third
SAFETY INFORMATION OiL AND CHEMICAL PRODUCTS

persons proximately ceused by the meterisl if reasonsble safety 0o, Box aze
procedures are not adhered to’ a5 stipulsted in the data sheet. - . AND bty
Additionslly,vendor assumes no responsibility for injury to PASS IT ON HOUSTON,TEXAS 77210

third persons imatel §
vendee or per prox ly caused by sbnormel use o mmu?uw l.an—.

‘1 the materisl even if reasonsbie ufm procedures are "“""." - RECRWRES T
Furthermote,vendee assumes the risk in his use of the mmeriel. o June 08, 1982

-




Prolonch exponurc to niqner concentrations of vapor
oxpolutl 0 lower concentrations may cause headache, dizziness,
nlni.l. lncoordtnation and loss of consciousness.




e _
, ’ ' ng eyelids open.
_Get medical attemtion. = = R .

8KIN CONTACT: Immediately deluge with water for 15 minutes while removing |
- o -contaminated clothing and shoes. Pollow by washing exposed |
area with soap and vater. Do not reuse clothing or shoes
until thoroughly cleaned. Get medical attention.

INHALATION: Remove victim to fresh air and provide oxygen if breathing
is difficult. Give artificial respiration if not breathing.
Get medical attention.

INGESTION: Do not induce vomiting. If vomiting occurs spontaneously,
keep head below hips to prevent aspiratior of liquid into
the lungs. Get medical attention.s

*NOTE TO THE PHYSICIAN: 1If more than 2.0 ml per kg has been ingestea
and vomiting has not occurred, emesis should be induced with supervision.
Keep victim’s head below hips to prevent aspiration. 1If symptoms such as
loss of gag reflex, convulsions Oor unconsciousness occur before emesis,
gastric lavage using a cuffed endotracheal tube should be considered.

VAPOR .
BOLNG PONT B (150prene) MELTNG PONT | __ PRESSURE  (Isoprene)
93 (mmtig) 423 ¢ 20°C

VAPOR

SPECFIC
GRAVITY » (Isoprene) -% V%L‘g"‘s“ -p - DENSITY ! (Isoprene)
H,0=1) 0.7020/4°C AIR=1) 2.3

SOLUBLITY N EVAPORATION RATE ) __
WATER P negriginie BUTYL ACETATE-!)’

APPEARANCE AND ODOR
Volatile liquid, with disagreeable odor.

TSPV

FLAMMABLE LIMITS/% VOLUME

| (Isoprene): 65°F estimated

EXTINGUISHING MEDIA
Use Ary chemical, foam or CO:.

SPECIAL FIRE FIGHTING PROCEDURES AND PRECAUTIONS

Evacuate hazard area of nonessential personnel. Wear full and appropriate
pProtective clothing including a NIOSH approved self-contained breathing
|apPparatus to prevent any contact with material or. vapor/gases that are re-
leased. Cool fire-exposed containers, surrounding equipment and structures
with water. For massive cargo fires, apply deluge quantities of water from
unmanned hose monitors to vapor space of container. If water unavailable,

UNUSUAL FIRE OSION HAZARDS
Handle as an extremely flammable liquid.




[OSE approved rospirator as roquircd to prevent overexposure. 1In
'9-CFR 1910.134, use either a full-facn. atlospnoto-supplying
- an. air-purifying rospiratcr for: orqanic vapors. =

ves and pu.'r'proc.euv'. clothing as required to minimize skin
Vea llf.t’,-glllsos Ot goggles to avoid oyo VCOlltlct. :

,nlucna: !:troncly rlallablo.

very- nagn fire ana oxplo:ion hazard when lpill.d. no not use spcrk-
generating equipment.  Water fog may be used to suppress vapor cloud.

: Largo spills: llilinatc a1l sources of ignition. Evacuate the area of
B FIeE uonoslontial pcrlonncl. Wear appropriatc respirator and other pro-
|tective clothing. Shut off source of leak only if safe to 4o so. Dike
Tand ‘contain. “Remove with vacuul trucxl or Pump to ctbrlqclcalva

IDispose of 1in-a -
-(See Sec. X




DA IE Extremely Flamsable

|Keep avay from heat, sparks apd open flames. Store away frox other flamma-
{ble-materialas in a cool, 4ry place. Containers mus® be tightly sezlad.

[Use adequate explosion-proof ventilation to prevent accumulation of vapor.
All handling equipment must be grounded to prevent accumulation of static
Charge. When pouring or transferring materials, containers must be
jelectrically interconnected and grounded.

[x] navemrers Louo Dcouws-m.e uavo || oxoznG maTemaL []Mon-ELammanes

P nmmume s [Jrosoucnss »  [Jeomosne uarmme. [ ], A2amous o

D IRARITATING MATERIAL D OTHER~Specify balow

ATION

D.O.T. I.D. Number UN1255; Guide 27
RQ -~ Isoprene - 1000 1bs. in one containers

|EPA_~ Clean Water Act (CWA)

This product is classified 2s an oil under Section 311 of the Clean Water
Act. 8Spills entering (a) surface waters or (b) any watercourses or sewers
entering/leading to surface waters that cause a sheen KUST be reported to
the National Response Center, 800-424-§802.

EPA - Resource Conservation and Recovery Act (RCRA)
Ags produced, this material is a product and not a waste. 1f discarded or

intended to be discarded as is, it is an ignitable hazardous waste as
defined in RCRA (40 CPR 261.21). The EPA hazardous waste number is DoO1l.

1 The informetien centsined herein is based en data censidered
sccurste. However.no warranty is expressed or implied ragard-
ing the accuracy of thess deta or the results to be ebtsined frem
the use thereef.

Vendor assumes ne respensibility for injury to vendee or .third
porsens preximstoly coused by the mwterial if ressoneble safety
procedures are not adhered te as stipuisted in the date 3heet.
Additionslly,vender sssumes no respensidbility for injwry % ’ :
vendes or third persens proximetely coused by sheermel vse of ’ ,

Ca materisl oven if ressonsble safety precedwes are fellewsd | o S P ‘
Furthormere,vendes assumes the risk in >; a9 of %es meseriel o April 12, 1982




Oral LDss (rat)=1.5 g/kg

Dermal LDse (rabbit)= >2.8 g/kg

1 : JVerexposure m Y e 17 Central nervous systes
'—producinq lnch .ffictl as. reltlctcness or nyperactivity, convulsions and
‘vonitinq.

1!1& c:mtact Liquid or vapor contact nay cause lild 1rr1tation.

; Bkin COntactz Liquid or vapor can b. absorbed thtongh the skirn. 8kin
‘cpn;act ;hould;bc GQﬂSierQﬁ in evalvating occupational exposure.

Vlnhllltibﬂi V.ty high vapor concentrations may cause lung inflammation
and h‘lOtthlgO.




] B E ater: rcnovinq contaminated ciotninq anc
shoes. Pollow by Ng with soap and water. Do not reuse
clothing or shoes until cleaned. If irritation persists,

4 o get medical attention.

INBALATION: "Remove ViCtim to fresh air and prov:dc cxyqen if brcatuing

- is difficult. Give artificial respiration if not breathing.
Get medical attention.

INGESTION: - Po not give liquids if victim is unconscious or very
drowsy. Otherwise, give no more than 2 glasses of water
and induce vomiting by giving 30cc (2 tablespoons) Syruz of
Ipecac.* If Ipecac is unavailable, give 2 glasses of water
and induce vomiting by touching finger to back of victim’s
throat. Keep victim’s head below hips while vomiting. Get
medical attention.

*NOTE TO THE PHYSICIAN: If victim is a child, give no more than 1 glass
of water and 15cc (1 tablespoon) Syrup of Ipecac. If symptoms such as
loss of gag reflex, convulsionrs or unconsciousness occur before emesis,
gastric lavage should be considered following intubation with a cuffed

_endotracheal tube,

|_SECTION VI PHYSICAL DATA

VAPOR
| e PRESSURE P 0.01@68°F
(mmtig)

ao;n‘s.ﬂm 2 550 m.r:r PONT

GRAVITY ’ 1.3 % VOLATLE BY ' -— V ’ 4.2
,0=1) VOLUME

SOLUBLITY N EVAPORATION RATE -
WATER ’ Miscible @BUTYL ACETATE"”

APPEARANCE AND ODOR
8lightly viscous liquid above 30°F. Sulfide odor.

FLAMMABLE LIMITS/% YOLUME IN AIR ' LOWER

)
EXTINGUISHING MEDIA
Use water fog, "alcohol" foam, Ary chemical or CO:z.

SPECIAL FIRE FIGHTING PROCEDURES ANMD PRECAUTIONS

Do not enter confined fire space without proper protective equipment
including a NIOSH approved self-contained breathing apparatus. Cool
fire-exposed containers with water.

In the case of large fi:»s, also cool surrounding equipment and structures
with water.

UNUSUAL FIRE AND EXPLOSION NAZARDS

Sulfur oxides, which are corrosive and toxic, may pe released upon .
combustion. :




] 3 ufaoxiﬁi;w bifbéh -onoxide,vm
] vtll bc relcacod with combustion.

laj burn altncugn nﬁt rcadily ignitable. Use cautious judgment when
clcluing up large spills.

'fhlr!C’lgilllla Wear respirator and protective clothing as appropriate.
{8hut off source of leak if safe to do so.. Dike and contain. Remove
“Jwith vacuum trucks or pump to ctoragc/ualvago vessels. S8Soak up

residue with an absorbent such as clay, sand or other suitable material;
]aispose of properly. PFlush area with water to remove trace residue.
|Small spills: take up with an absorbent material and dispose of properly.

. |pispose of in. an’ apprcprilt' 1isposal facility in compliance with loc
rceulatton.. : CoTEL Tl e S e




|smoxing or using toilet facilities. Laumder contaminated - c:omuq before
reuse. Properly dispose of contaminated 1¢ath¢r articles, 1nelu¢£ug shoes,
tnat cannot be decontaminated.

pre—

DEPARTMENT Dm‘tm Dmumn Boxuzmmmu D“""W

mansromranon P ramuae soo [ Jeosonciass a (] comoswe marema [x] 35T, MAZEIO0NS, 2

CLASSIFICATION Dm GAS D POISON.CLASS 8 D IRRITATING MATERIAL DmrER-Sneily -

0.0.7. PROPER SHIPPING NAME

OTHER REQUIREMENTS

-
The informstion contsined herein is besed on dats considered W
accurste. However,no warrenty is expressed or implied regerd- rr——

:mﬁrgoimuumrmuumnm \ MELLOII.COIDMN
Vendor assumes no respensibility fer injury to vendee or third mwmm
persons proximetely csused by the meterisl if reasonsble safety onmamncum
procedures are not adhered 1o as stipuisted in the deta sheet 1 P.O. BOX 4320 :
Additionsily,vender assumes no responsibility fer injury to o HOUSTON,TEXAS 77210

vendee or third persens proximetely caused by sbnormal use of

fPRODUCT
the materisl even if ressensble mm mrocedures are lolbm,t } DATE PREP. ’»
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