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INTRODUCTION

Monsanto is vitally concerned with the safe handling of the
various chemicals in use at the Texas City site. The possibility
of acute or chronic exposure in this plant is extremely remote;
however, the fact that such a possibility does exist is reason
enough to publish this data.

This manual is intended as a guide to help protect the worker
from exposure to chemicals which could have adverse health
effects. It is not an exhaustive treatise on the safety and
toxicological effects of the chemicals. Rather it is a guide and
relies heavily upon common-sense application of its guidelines.

Personnel with varying degrees of chemical training and
experience will be using this manual. For this reason,
non-technical terms are used whenever possible. The Index was
prepared using various synonyms for each compound. The intent
was to make the data more readily accessible to persons who may
know a compound by some name other than its official IUPAC name.

This Toxicity Manual is intended to be used in the initial stages
of emergencies and users should seek competent emergency medical
services as soon as possible when additional help is needed. The
latest First Aid information can be obtained by calling the
Monsanto Medical Department (945-4431), extension 2301.
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EXPLANATION OF DATA 2.

NAME

The name most commonly recognized at this site is listed in bold
type in the upper left hand corner of each data page. This is
the name by which the data is arranged in alphabetical order.

SYNONYMS

Alternate and common names are listed. In some instances,
proprietary and trade names are included. These synonyms are
included in the Index where they are cross referenced to the name
by which the chemical is listed in the data sheets. For example,
a person may want information on methyl cyanide. He can look for
methyl cyanide in the Index where he will be told to see
acetonitrile.

FORMULA
A simplified structural formula for each compound is given.
TLV

The TLV is the Threshold Limit Value. This is a copywrited term
belonging to The American Conference of Governmental Industrial
Hygienists. It is the equivalent of the Permissible Exposure
Limit (PEL) and the 8-hour Time Weighted Average (TWA).

The TLV is that concentration of a given chemical to which the
average worker can be exposed for an 8-hour workday and a 40-
hour work week with no adverse effects. It is expressed in parts
per million (ppm) or milligrams per cubic meter (mg/m3). The
designation "skin absorption" means that toxic amounts of the
material can be readily absorbed through the unbroken exposed
skin.

ODOR THRESHOLD

This is the minimum concentration of a chemical which the average
person can smell. Odor has at least two parameters - quality and
intensity. Quality or "how it smells'" can greatly affect inten-
sity. If something is foul smelling, it will be noticed at lower
concentrations than if it is pleasant smelling. For this

reason, odor -threshold varies from one individual to another and
from one day to the next. 1In the special case of hydrogen
cyanide, some people can smell concentrations well below 10 ppm,
while others are unable to smell even lethal concentrations. The
odor of a potentially dangerous chemical can be hidden by the odor
of another chemical. Therefore, the sense of smell alone is not
a reliable indication of the presence or absence of a dangerous
vapor.
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PROPERTIES

Several of the physical properties of each chemical are listed.
The physical state (solid, liquid or gas) at standard temperature
and pressure is given as well as any color or other description
of physical appearance. Specific gravity is the ratio of the
weight of a chemical to the weight of an equal volume of water.
Chemicals with specific gravities less than 1 are lighter than
water. Those with specific gravities greater than 1 are heavier
than water. Similarly, vapor densities are a measure of the
relative density of a vapor as compared to air. Chemicals with
vapor densities less than 1 will rise and rapidly dissipate.
When vapor densities are greater than 1, chemicals tend to lay
along the ground and pool in low spots creating hazards. Other
information such as boiling point, flash point and flammability
limits are useful in assessing the fire hazards of the material.

SYMPTOMS

The most common symptoms of exposure are given. They are
generally divided according to route of exposure (i.e., skin,
eyes, inhalation and ingestion). Both acute and chronic symptoms
are given where they differ and where the data is available.

The symptoms are for a normal healthy worker and may differ or be
more pronounced in some individuals. Symptoms other than those
listed may be experienced and not all of those listed should be
expected. Here again, the manual is a guide to help you know
what can be expected from exposure to a given chemical.

The term LDgg is used along with the type of laboratory animal
used. This is the minimum Lethal Dose which kills 50% of the
animals to which it is given. It generally refers to material
that is eaten. The term LCs09 is the minimum Lethal Concentration
of a vapor which will kill 50% of the test animals. The LDgqg is
given in milligrams or grams of chemical per kilogram of animal
body weight (mg/Kg). The LCsqg, on the other hand, is given in
parts per million (ppm) of vapor in the air. Both are an indica-
tion of the toxicity of a chemical.

PROTECTIVE EQUIPMENT

It is advisable to protect your skin and eyes from most of the
chemicals with which you will be working. In many instances chem-
ical gloves and goggles are sufficient protection; however, if a
chemical is highly corrosive, such as a caustic or strong acid, or
is highly toxic, such as phenol, additional protection is
required. This additional protection may be a face shield, an
acid hood or slicker suit and boots. 1In some cases, such as with
high HCN concentrations, a vapor-proof suit is required.
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Often adequate respiratory protection is provided by a mask
equipped with appropriate cannisters or filters. However, these
masks are limited to use in atmospheres which contain at least
19.5% oxygen and no more than 10 times the TLV of the chemical
for short 5-10 minute periods. If the oxygen content is less
than 19.5%, the chemical concentration greater than 10 times

the TLV or the chemical is highly toxic, a full facepiece mask
with supplied air is recommended. This mask may be either an
air-line mask or a Scott air pack.

In every instance common sense must be used. If it appears that
the minimum equipment is inadequate, contact your supervisor. He
will provide additional protective equipment as needed.

FIRE HAZARDS

Information necessary to evaluate the degree of fire hazard pre-
sented by the particular chemical is listed as well as pre-
cautions for personnel, equipment and environmental protection
when fighting a fire that involves the chemical. Choices of
extinguishing agents are given for some of the chemicals.

Some of the parimeters given are the NFPA Class for flammable
liquids: -

Flammable Liguids

Class Flash Point Boiling Point
I {100°F (37.8°C) -
IA < 73°F (22.8°C) <100°F (37.8°C)
IB { 73°F >100°F
IC > 73°F <100°F

Combustible Liquids

II >100°F <140°F

ITIA >140°F <200°F
IIIB >200°F -

Flash Point: The lowest temperature at which the vapors of a
liquid may be ignited momentarily.

Flammable Limits: The range of gas or vapor concentrations
(percent by volume in air) which will burn or explode if an igni-
tion source is present. Below the lower limit, the mixture is
too lean to burn, and above the upper limit the mixture is too
rich to burn.
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Autoignition Temperature: The minimum temperature required to
ignite gas or vapor without a spark or flame being present.
Values given are only approximate and may change substantially
either with changes in gas or vapor concentration, the presence
of catalysts, or other factors.

FIRST AID

If a worker has been exposed to a harmful substance, he must be
removed from the contaminated area. The rescuer's first concern
is whether or not the victim is breathing. If he is not
breathing, he will die within 5 to 7 minutes. Mouth-to-mouth
resuscitation is the most effective method to use. Other common
methods are not as effective and may not save the victim's life.
However, there are rare instances in which the mouth-to-mouth
method should not be used. If the victim has been exposed to
highly toxic chemicals such as HCN, phosgene or phenol, the
mouth-to-mouth method would expose the rescuer to the highly
toxic chemicals and could result in him becoming a victim. 1In
these rare instances an AMBU bag should be used if available, or
lacking an AMBU bag, use best available alternate method such as
the back pressure/arm 1ift method.

The next consideration is removal of chemicals from the eyes and
skin. This can usually be done in conjunction with artificial
respiration. Again, care must be taken to protect the rescuer
from the chemicals.

If the eyes are involved they require immediate attention. Help
the victim hold his eyes open and flush them with plenty of low
velocity water. Have him move his eyes around while flushing to
help remove the chemicals. This should continue for at least 15
minutes and then the victim should be taken immediately to a
doctor.

Always remove contaminated clothing and flush the affected skin
with water. In most instances, soap can be used to help remove
the chemical from the skin. Here also, common sense must be

used. If the affected area may be injured by rubbing it as in

the case of second or third degree burns, frostbite, and traumatic
injury, simply flush the area with plenty of low velocity water
for at least 15 minutes to be sure that the chemicals are flushed
off the skin.

When a chemical has been swallowed, the first action, providing
the victim is conscious, should be to have the vietim drink 3 or
4 glasses of milk or water to dilute the contents of his stomach.
This slows the action and absorption of the chemical. Care must
be taken in deciding whether the victim should vomit. It is not
always safe to have him vomit. If the swallowed chemicals are
corrosive, he will expose his esophogus, mouth, etc. to their
corrosive effects twice by vomiting. Also, if the chemical is a
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liquid hydrocarbon, it is dangerous to vomit because the chemical
could be aspirated into the lungs and cause suffocation or at
least chemical pneumonia. In the case of suffocation, there is
usually nothing that can be done to help the victim. The orga-
nics coat the surfaces of the lung shutting out oxygen and when
severe enough, he may die.

In those instances when it is desirable for the viectim to vomit,
he should be given milk or water to dilute the contents of his
stomach. He should then stick his own finger down his throat to
cause himself to vomit. This should not be done for him. If he
is unconscious or too weak to do it for himself, it would be
dangerous for him to vomit.

In all instances, the first aid suggestions in this manual are
intended as guidelines and as such depend heavily upon the common
sense and good judgment of the rescuers to apply them
appropriately and effectively.

NOTES TO THE PHYSICIAN

This section appears on only a few of the data sheets. The
information is not presumed to direct a physician's course of
action but rather to provide information and suggestions that
might not otherwise be readily available. The final course of
action is left to the professional judgment of the attending
physician.
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ACETALDEHYDE

Acetic aldehyde
Ethyl aldehyde

CH3CHO

TLY, 100 ppm
Odor Threshold; 0.21 ppm

PROPERTIES: Acetaldshyde Is a coloriess, fuming
liquid having a pungent fruity odor. It has a
specific gravity of 0.7827, a boiling point of
20.8°C, a molecular wt. of 44.05, a meiting point
of -123.5°C. It Is miscible with water, alcchol.

SYMPTOMS: Acetaldshyde, particulariy in the vapor
phase, is a local irritant. In concentrations of
1100 ppm for 2 hours the vapor Is irritating to
the nose, throat and respiratory tract and can
cause bronchitis and lung edema. Signs and
symptoms of excessive exposure are coughing, a
burning sensation in the nose, throat, and eyes.
It exposure is prolonged, the victim may become
drowsy. Symptoms of chronic exposure resemb le
those of chronic alccholism.

Acetaldehyde may cause only & mitdly Irritating
sensation upon contact with the skin which may
not be sufficiemt to cause the victim to decon-
't:aminafe the exposed area. In severe cases the
skin may become reddened and later become white
and wrinkled. Dermatitis and other evidence of
al lergy can resuit from repeated or proionged
contact with concemtrations of the vapor.

Acetaldehyde Is hazardous to the eye and is
capable of producing serious eye burns. Upon
contact of the liquid or vapor with the eye,
there is a burning sensation with watering of the
eyes which may be fol lowed by blurring of the
vision. Fifteen minute exposure to vapor concen
trations as low as 50 ppm may produce some tempo-
rary eye irritation.

Ingested acetaldehyde is not considered a poison
by definition. .

The LDgq for rats is 0.5 to 5.0 g/kge.
PROTECTIVE EQUIPMENT: In atmospheres containing

less than 0.1% concentration of acetal dehyde
vapors, organic vapor canister masks may be worn.

When the vapor concentration exceeds 0.1%, full
facepiece supplied air masks are required.

Chemical gloves should be worn when handiing the
material. A chemical spron is reconmended when
there is a possibility of exposure of t+he body
to spiiled or sprayed liquid.

Splash-proof chemical goggles should be worn |f
danger of eye contact exists. Such goggles are
only ef fective protection fram liquid and cannot
protect from vapor exposure to the eye.

FIRE HAZARDS: Acetaldehyde is a Class 1B liquid.

The fiammable limits by volume in air are 4% to
57%. The flash point is =38°C and the auto-
ignition temperature is 185°C.

FIRST AlD: Remove the worker from the contam=

inated area. Remove any comtaminated clothing
and begin artificlial respiration if needed. Wash
exposed skin with large amounts of water. Soap
may be used If available to facilitate removail of
acetal dehyde fram the skin. If available, oxygen
should be given.

If the eyes are involved, they shou!d be flushed
immedi ately with large amounts of water for at
least 15 minutes.

If swal lowed, an emetic of luke warm sait water,
soapy water or 2 glasses of plain water fol lowed
by sticking the finger down the throat to induce
vomiting.

Keep the victim warm and comsult a physician as
soon as possible.
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ACETIC ACID

Methane carboxylic acid

CH3COOH

TLV, 10 ppm
Odor Threshold; 1.0 ppm

PROPERTIES: Acetic acld Is a clear, coloriess
11quld having a pungent, sour, vinegar-|lke odor,
It has a speclfic gravity of 1,049, a bolling
point of 118,1°C, a molecular wt. of 60,05, a
meiting point of 16,7°C, a vapor pressure of

11,4 mm at 20°C and a vapor dens!ty of 2,07,
Acetlic acld Is misclble with water, alcchol,
glycerol, ether, carbon tetrachloride, and Is
practicaily Insoluable In carbon disulflde,

SYMPTOMS: Chronlc exposure to acetic acld vapors
may cause dental enamel ercoston, bronchltis, and/or
eye Irritation,

Inhalatlon of concentrated vapor or mist may cause
serious damage to the membranes of the upper
resplratory fract and even to the lung tlssue,

200 to 500 ppm Is extremely irritating, but may

be tolerated for brief perlods by some Individuais,

Concentrated acetlc acld solutions can be destruc-
tive to tissues with which they come In contact,

I+ attacks the skin easlly and can cause dermatitls
and ulcers, Although capable of producing severe
burns, experlence has demonstrated that !t !s not
as hazardous In thls respect as sulfuric or nltrle
acld,

Exposure of the eyes to acetlc acld vapor causes
watering and reddening of the eyes, Contact with
the eyes by concentrated solutlons can cause
severe damage and may result In total loss of
sight,

Ingestlon may cause severe Injury or death due to
burns of the mucous membranes of the mouth, throat,
esophagus, and stomach,

The LO5q 1s 0.5 to 5.0 g/kg (rat),

PROTECTIVE EQUIPMENT: Alr supplied breathling
apparatus Is the equlpment of cholce for respiratory

FIRE HAZARDS:

FIRST AlD:

protectlon, A gas mask having an acld canister may
be used In atmospheres containing less than 100 ppm
acetic acld, Chemlcal gloves and splash-proof
cover goggles should be worn while hand{ing acetic
acld, A face shleld and Impervlious protective
clothing should also be worn 1f more than very
small quantitles are balng handied, In cases
where there Is a potentlal for exposure to large
quant itles of acld, rubber acld sults, acld hoods
and rubber boots are recommended, In all cases
water In ample quantity should be Immedlately
availlable,

Acetic acld !s a Class |1l com=-
bustible Ilquld with a tiash polnt of 110°F and

a bolling polnt of 245°F, The flammablilty [Imits
are 5.4% to 16% at 212°F, The autolgnition temp,
Is 1050°F, Extingulshing agents are (0p, dry
chemical, alcchol foam, and water fog.

{f the exposure s to vapor only,
remove victIm to fresh alr, |[f breathing has
stopped, apply mouth to mouth artificlal respl-
ratlon, Remove coats, jackets, slicker sults or
any outer clothing which may be holdlng vapors
next to the vietim's body,

If the victim has been exposed to llquld acetlc
acld, Immediately remove contaminated ciothing
and flush exposed skin with large quantitles of
running water for at least 15 minutes, Soap may
be used 1f avaliable, |f even minute quantitles
enter the eyes, they shouid Immediately be
fiushed with farge quantltles of running water
for at least 15 minutes,

If the victIm has swallowed any acetlc acld, Do
NOT ATTEMPT TO INDUCE VOMITING! If he Is

consclous, have him wash out hls mouth and then
drink as much mllk or water as possible,

Consuit a physlclan as soon as possible,
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ACETONE

Dimethyl Ketone
2-Propanone
Ketone Propane

CH3COCH3

TLY, 750 ppm
Odor Threshold; 100 ppm

PROPERTIES: Acetone is a coloriess volltiie ligquld
with an aromatic odor that has been described as
fragrant or mint-{i{ke, It has a molecular weight
of 58,08, a specific gravity of 0,788, The bolling
point {s 56,5°C, melting point Is =94°C and it is
soluble In ail proportions in water, alcohol and
ether,

SYMPTOMS: Acetone fs more of a fire hazard than
anything eise, Acute exposures to high (0.5%)
vapor concentrations can produce eye and upper
respiratory irr{itation, If the exposure cont inues,
the victim may experience dryness of the mouth and
throat, dizziness, nausea, {ncoordinated movements,
loss of coordinated speech, drowsiness, and in
extreme cases, coma, (Tt can cause dermatitis
because of its defatting action upon prolionged
exposure,

Acetone does not have a strong toxic ef fect when
swailowed. The Ilterature cites one case of a man
who swal jowed 200 ml of acetone, became comatose,
but recovered within 12 hours when glven supportive
therapy.

The organs most susceptibie to damage by acetone
are the respiratory system and skin,

PROTECTIVE EQUIPMENT: Workers should wear
appropriate equipment to prevent repeated or pro-
{onged contact, Goggles should be worn If there
Is any reasonable probability of eye exposure,

Adequate respiratory protection in atmospheres
which contain no more than 5000 ppm vapor is pro-
vided by a gas mask equipped with organic vapor
can{sters, For greater concentrations, a respira-
tor with supplied atr should be used,

FIRE HAZARDS: Acetone ts a Class C flammable
liquid, Flashpoint = 15°F, flammabie limits = 2,5%
to 12,8% in air, autoignitlon temp. = 1040°F,

Extinguishing agents = (O3, dry chemical, alcchol
toam, or water fog. |If water is used, large
quantities should be used to prevent re-ignition,
A solution of 4% acetone i{n water has a flashpoint
of 129°F,

FIRST AID: Remove victim from contaminated area.

| £ breathing has stopped, give mouth-to-mouth

- artifictal respiration, {t breathing {s dif~-

ficult, give oxygen, If the eyes are involved,

_flush with plenty of low veloctty water for at

least 15 minutes and get prompt medical attent ion,
If there has been skin exposure, remove contam-
tnated clothing and wash atfected areas with soap
and water, |If the victim has swal lowed acetone,
give 3-4 glasses of milk or water to dilute
stomach contents and have him vomit by sticking
his finger down his throat,
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ACETONE CYANOHYDRIN (ACY)
a-hydroxy isobutyronitrile
(CH3)2C(OH)CN

TLV, 10 ppm; Skin Absorption
Odor Threshold; Data Not Available

PROPERTIES: Acetone cyanchydrin is a highly toxic
coloriess liquid with a bitter almond odor charac-
teristic of hydrcgen cyanide. It is extremely

toxic by tnhalation, absorption or ingestion, The
molecular waeight {s 85,1, the specific gravity is
0.93, the bolling point is 120°C, the freezing

point Is =2°F, It is completely soluble in water,

SYMPTOMS: Acetone cyanchydrin readily decomposes
to hydrogen cyanide and acetone, The symptoms are
the same as those of hydrogen cyanide exposura,
Acute exposure produces headache, dizziness,
nausea, and blueness of (ips and fingernaiis, The
onset of the symptoms may be within a few minutes
for extensive exposure or may be delayed a few
hours In the case of lesser exposures, The length
of delay Is the result of the time necessary for
the chemical dissociation to yleld free hydrogen
cyanide, The toxic hazards appear to be from
acute exposure; chronic exposure to 10 ppm or jess
does not appear to present a probiem,

Frequentiy the victim {s unaware that he has been
contaminated., ACY Is not highly volitile and does
not produce a2 cooling ef fect from a wet spot on
skin or clothing to serve as a warning of con-
tamination to the victim,

PROTECTIVE EQUIPMENT: Workers shouid wear
appropriate protective equipment to prevent any
exposure to either the ligquid ACY or Its vapors,
Both the liquid and the vapor, which aiways has a
high HCN content, Is readily absorbed through the
skin, For entry iIntfo an area contaminated with
ACY, a full vapor-proof sult and suppiied alr
respirator in positive pressure mode must be used,

FIRE HAZARDS: ACY {s a'Class E combustible liquid,
When heated or mixed with water, {t gives of ¢
hydrogen cyanide gas, Flashpoint = 210°F,
flammabie {imits in air = 2,25% to 115, autoigni-
tion temp. = 1270°F, extinguishing media = COo,
alcoho| foam, water fog, DO NOT USE SODA=ACID
EXTINGUISHER, Wear full protective, airtight
clothing.

10.

FIRST AID: Remove victim from contaminated area,

Be careful not to contaminate yourself when
handiing the victim., .Immediately remove any con-
taminated clothing and thorcughly wash af fected
area with soap and coplous amounts of water, If
breathing has stopped, glve artifictal respiration
but NOT MOUTH-TO-MOUTH, 1f breathing s difficult
glve oxygen and support respiration, if tha eyes
are {nvoived, flush with pleaty of low veloctty
water for at least 15 minutes., If any liquid has
been swal fowed and the victim {s conscious, give
34 glasses of milk or water to dilute stomach
contents and have victim vomit by sticking his
finger down his throat,

See Acrylonitrile FIRST AID and NOTES TO PHYSICIAN
concerning cyanide kit,
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ACETONITRILE
Methyl cyanide

CH3CN

TLY, 40 ppm; Skin Adsorption
Odor Threshold; 2 ppm (Est.)

PROPERTIES: Acetonitrile Is a coloriess, limpid

liquid with an aromatic odor. It has a specific
gravity of 0,783, a boiiing point of 82°C, a
molecular welight of 41, a melting point of 41°C,
and a vapor pressure of 73 mm Hg at 20°C, It Is
soluble in water and alcohol,

SYMPTOMS: Compared to ofther organic cyanides,

acetonitriie has a relatively low acute toxicity,
Four hour exposures at the 40-160 ppm may produce
a transitory flushing of the face and a feeling of
chest tightness, At 160 ppm one subject experi-
enced a "cooling sensatlon® similar to that
experienced when inhaling menthol, On the other
hand, there have been cases with more severe
symptoms and several deaths after fnhallng much
higher concentrations, In most acute cases there
Is a latent perfod of up to several hours before
the appearance of weakness, chest pain, abdominal
pain, convulsions and unconsclousness,
Acetonitrile may be absorbed through the naked
skin although 1t usually evaporates before toxic
quantities can be taken up, As with many organic
llqulds, repeated splils on exposed skin may result
fn dermatlitus due to solvent effects, The vapors
only mildly Irritate the eye, but liquld splashed
fnto this sensitive organ will result in severe
irritation, Oralily It Is siightly toxic with a
LD5q In rats of 3.8 g/kg.

PROTECTIVE EQUIPMENT: Full face plece, air

supplied, respirators are preferred but a mask
with organic vapor cartridges may be used for con-
centrations < 100 ppm., A full face plece mask
operating in pressure-demand or cont lnuous~f{ow
mode Is mandatory for concentrations above 100 ppm,
Use chemlcal gloves to protect the hands and safety
goggles for the eyes,

FIRE HAZARDS: Class 1B tiquid, flammable limits =

3-16%. Flashpolint = 42°F, auto~ignition - 975°F,

11.

FIRST AID: Remove victims to fresh air imme-

diately, Apply artificlal respiration if
breathing stops, Wash exposed skin or eyes with
large amounts of water and remove contaminated
clothing and shoes. If material has been

swal lowed and the victim Is consclous, Induce
vomiting, {f the victim is unconsclous but stii}
breathing, administer vapor of amyi nitrite under
the victim's nose for 15 seconds, Repeat flive
times at 15-second Intervals, Consult a physician
as soon as possible,

Chemical burns and blistering can occur if
contaminated clothing, particulariy shoes, are
not removed promptly and decontaminated (washed),
Shoes contaminated on the Inside are best
disposed of and replaced,

NOTES TO PHYSICIAN: A possible explanation of the

delayed onset of symptoms might be that aceto-
nitrile is metabolized more slowly to cyanide
than other similar nitriles, and that the final
clinical plcture Is a result of effects of the
intact molecule combined with the ef fects of
gradual iy released cyanide lons, No rellance
should be placed on bload cyanide or urinary
thlocyanate levels as evidence of brief exposure
to low concentrations of acetonitriie vapors,
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ACRYLONITRILE (AN)

Propene nitrile
CH2CHCN

TLV, 2 ppm; Skin Adsorption
Odor Threshold; 21.4 ppm

PROPERTIES: Acrylonitrile (AN) 1s a clear color-
fess iiquld having 2 mltdiy pungent onlon-garilc
odor, It has a speclfic gravity of 0,811, a
botiing polnt of 77,3°C, a molecular weight of 53,
a melting polint of -B2°C, and a vapor pressure of
100 mm at 22,8°C, It Is solubie In water and
miscible with most organlc solvents,

SYMPTOMS: MI{d exposure to AN causes nausea,
vomlting, weskness, shortness of breath, headache,
and occasionally dlarrhea., These exposures resem—
ble mild Hydrogen cyanide (HCN) Intoxicatlion, It
the exposure 1s terminated promptiy at this point,
the symptoms subside spontaneousiy, usually within
an hour, leaving no residual disablitty,

Exposure to high concentrations result fn a foss
of consclousness, asphyxia, and death, It closely
resembles acute HCN polsonlng., The odor of AN
cannot be detected at the thresho!d {Imlt, (T can
be detected at higher levels (> 20 ppm), but the
sense of smell fatligues rapidiy and Is unreilable
as an Index of exposure,

AN may be absorbed through the unbroken skin,
Repeated sk!n exposure may cause dermatitis,
Serlous chemical burns and blistering have occurred
fol fowlng contamination of clothing, particulariy
shoes, beits, etc,, that were not removed promptiy,
Contaminated ciothing should never be reworn unti|
thoroughly cleaned and dried, OGenerally, contam-
fnated leather 1tems are best disposed of and not
re-used,

AN can be absorbed through the mucous membranes of
the eye and In large quantitles wl!| produce the
same symptoms as those from Inhatatlon of the
vapors, The eyes are only miidly Irrltated by
vapors but a splash of liquld Into the eyes wllf
result In severe Irritation,

When Ingested, AN 1s only moderately toxle., It
may cause Inftlammation of the mouth and esophagus
and in sufficlent quantities can result In fatal
systemic toxlic effects,

12.

PROTECTIVE EQUIPMENT: Full) face alr supplied

breathing apparatus is the equipment of cholce
for protection from Inhalation of AN vapors.
Masks equipped with chemlcal cartridges can be
usaed in vapor concentrations below 20 ppm. In
concentrations above 20 ppm, suppitied atlr appa-
ratus with tul| face plece In pos!tive pressure
mode Is To be used, Chemlcal gloves, splash-
proof safety goggles, and Impervious aproms should
be worn when there Is a danger of elther skin or
eye contact, In Instances where there Is a danger
ot exposure to larger quantities, raln sults and
boots should also be worn,

FIRE HAZARD: Class 1B itquld, flammabte iImits =

3.05-17,0%, flashpolnt = 32°F, auto-ignition =
898°F,

FIRST AID: Remove victim to fresh alr Immedlately,

Remove contaminated clothing and shoes and wash
exposed skin or eyes with large amounts of water
for at least 15 minutes., Socap may be used If
avaliable to remove AN from exposed skin, If
breathing has stopped, 20ply mouth to mouth
artiflclal respiration until a resuscitator 1s
avaliable or unt!i normal breathing returns, |If
the vict!Im Is unconsclous or breathing Impaired,
adminlster vapor of amy| nitrite under victim's
nose for 15 seconds, Repeat 5 times at 15 minute
Intervals, |If avatliable, oxygen should be glven,
If AN has been swailowsd and the victim Is
consclous, he should be made to vomit by glving
2 glasses of water or mllk and sticking flnger
down throat,

A cyanide kit contalning amyi nitrite, sodium
nltrate, and sodlum thiosuttate should be readily
avalliable for use by properiy trained and quail-
fled personnel,

NOTE TO PHYSICIAN: (See back)
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NOTE TO PHYSICIAN: {f patlent has not responded
to amy! nitrite, Inject Intraveneousiy 10 m! of a
3% solutlon of sodlum nltrite at a rate not greater
than 2,5-5,0 m§ per mlnute., Foliow dlrectly with
SO m! of a 25% solutlon of sodlum thlosuifate at
the same rate by the same route, Keep patlent
under observation., It signs of polsonlng persist
or reappear, repeat nitrite and thlosuifate injec-
tlons one hour later and In one-half of the origl-
nal doses, Mathylene Blue should not be used If
the victim has been treated wi!th amyl nitrite.
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ALDEHYDE MIX (Cg - C1p)

TLY, Not Established
Odor Threshold, Data Not Available

PROPERTIES: The aldahyde mix {s an {ntermedi{ate
product in the oxo alcoho| process., It {s a mix~
ture contalning the following:

—
Aldehydes (Cg-Cyy) 80
Unreacted olefins & heavy ends 14
Carbon monoxide 5
Cobait hydrocarbonyli 0.5
Hydrogen 0.5

SYMPTONS: Aidehydes, particulariy the lower
molecular weight materials, are frritating to
the eyes, skin and respiratory mucous membrane,
It can cause conjunctivitis or upset of the
cornea, sensitization of the skin, and can pro-
duce acurate pulmonary edema {n high enough
concentrations.

The signs of skin sensiti{zation are often diffi~
cult to distinguish from signs of irritation,
This is valid up to C4 or Cs, but at present, no
further particulars are available regarding the
higher aidehydes, but the same precautions shouid
be taken, :

The degassing of Tthe aidehyde mix will release
carbon monoxide and cobasit hydrocarbonyi, These
both have toxic properties which are dfscussed fn
their own sections. (See sections on Cobalt Hydro-
carbonyl and Carbon Monoxide).

Ingestion will resuit in frritation of the gastric
mucesa as well as the toxic symptoms from cobalit
hydrocarbonyi and carbon monoxfde,

PROTECTIVE EQUIPMENT: Workers should wear appro-
priate protective clothing and equipment to prevent
any prolonged or repeated skin contact, (See Fire
Hazards) Goggles should be worn §f there fs any
reasonable probabiifty of eye contact, Due to the
presence of cobalt hydrocarbonyl, air suppilfes
breathing apparatus is the equipment of choice.

13.

FIRE HAZARDS: The aldehydes mix {s flammable,

The actual physical data will be a function of
the composition of the mix, Of prime concern,

{n additton to {ts flammabiitty, (s the fact that
it will spontaneously ignite rags or ciothing
which has been soaked in the aidehyde mix,
contaminated clothing and rags should be soaked
in water,

FIRST AlD: A person suffering from over-exposure

to vapors shouid be promptiy removed fram the
contaminated atmosphere, Artificfal respiration
should be started if breathing has stopped, Gfive
oxygen {f breathing {s difficulit,

Aidehydes should be carefuily flushed fram the
eyes using low velocity water and flushing for
15 minutes,

The use of an acid type soap f§s recammended to
remove aldehydes from the skin. Prampt removal
and water soaking of contaminated clothing is
essential, (See Fire Hazards; see also carbon
monax fde and cobalt hydrocarbony| toxicity infor-
mation,)
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ALUM

Potassium Aluminum Sulfate

KA1(S04)2 « 12 Ho0

PROPERTIES: Alum is a white powder or may appear
as colorless crystals, It has a molecular weight
of 474,4, a melting point of 92,5°C and a density
of 1,725 (H,0 = 1),

SYMPTOMS: Alum may cause slight local skin irri-
tation and upper respiratory irritation, Ingestion
of large quantities could produce some gastro-
{ntestinal {rritation, There are no acute or
chronfc systemic effects, Alum presents only a
slight toxic hazard,

PROTECTIVE EQUIPMENT: Workers should wear
appropriate clothing to prevent repeated and pro-
longed skin contact, Goggles shouid be worn {f
there is a reascnable probabllity of eye contact,
Respiratory protection is af forded by a respirator
equipped with a high efficiency (MSA Type F) dust
tliter,

FIRE HAZARDS: Alum is non-f{ammable and presents
no +ire hazard. :

FIRST AID: Wash contaminated skin with soap and
water, |f any alum has gotten into the eyes,
flush with plenty of low velocity water and have a
physician examine the victim, If breathing {s
difficult give oxygen, If the victim has swal lowed
any stgnificant amount of alum, give 3-4 glasses

of milk or water to di{lute stomach contents,

| f any symptom appears to be severe or persistant,
consult a physician,

6113
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ALUMINUM CHLORIDE (ANHYDROUS)
Al1C13

TLV, 5 ppm (hydrogen chloride)

Odor Threshold; 1-5 ppm (hydrogen chloride)

PROPERTIES: Anhydrous aluminum chloride is a gray
to white powder which [iberates Hydrogen Chioride
on contact with water, It has a molecular weight
of 133,3, a meiting point of 192,4°C, a sublimation
point of 182,7°C, and a specific gravity of 2,44 at
25°C,

SYMPTOMS: The principle hazard of anhydrous
aluminum chloride s that It reacts viofentiy with
water to produce hydrogen chloride and heat,

Inhaiation of aluminum chloride dust may produce
lrritation or burns of the mucous membranes of the
nose, mouth and upper respiratory tract and may
even Involve the tissues of tha lung.

Contact of the material with the skin can cause
thermal and acid burns, The eyes are especialiy
susceptible to thermal and acld burns, Prolonged
exposure to low concentrations causes ercsion of
the teeth, The LDgq Is 770 mg/kg as aluminum
(mice),

PROTECTIVE EQUIPMENT: A dust mask Is not sultable
because of the formation of hydrogen chloride
vapors In the presence of moisture., A gas mask,
fitted with an acld canister, may be used If the
contaminated atmosphere contains fess than 50 ppm
hydrogen chloride, If the atmosphere contains more
than 50 ppm hydrogen chioride a full faceplece
mask wtih suppiied afr in a continuocus fiow mode
shouid be used. Caution must be exercised under
these conditions bacause of the danger of skin
exposure,

Chemical gloves and cover goggles are the minimum
protective squipment required for handling
aluminum chloride, Additlonal protective equipment
may be required If dusting Is a problem,

FIRE HAZARDS: Aluminum chloride Is non~f{ammable.
Due to the violent reaction of aluminum chioride
with water, fires in areas adjacent to aluminum
chloride should not be fought with water,

FIRST AID:

15.

Injury from inhalation Is usuaily
restricted to infiamation of the upper respiratory
fract, Oxygen usually furnishes rellef if
coughing or choking persists after removal from
the contaminated area,

Body aress that have been exposed to aluminum
chioride shouid be washed with large quantities
of running water without delay. CAUTION: Any
large amounts of aluminum chloride which may still
be clinging to the body or clothing of the victim
shouild be brushed off before flushing with water
to prevent further thermal or acid burns when the
aluminum chloride reacts with the water,

It the material has entered the eyes, they should
be flushed immedliately and thorcughly with water

for a minimum of 15 minutes,

DO NOT ATTEMPT TO INDUCE VOMITING in victims who

has swallowed aluminum chioride., I!f he Is
conscious, have him wash out hls mouth and then
drink as much milk or water as possible,
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AMMONIA (ANHYDROUS)

NH3

TLV, 25 ppm
Odor Threshold; 5 ppm

PROPERTIES: Anhydrous ammonfa Is a coloriess gas
with an extremely pungent Irritating odor. The
molecular welght 1s 17,03, the density Is 0,597
(alr = 1), the bolilng point is =33,4°C, the vapor
pressure 1s 266,0 mm Hg at 46°C, Ammonla Is very
solublie In water,

SYMPTOMS: Ammonla 1s a strong Irritant. Inhala-
tlon of concentrations of 5000 ppm can be fatal
Immedlately and 2500 ppm can cause death within

30 minutes, Exposure to 150 ppm causes laryngltls,
bronchit+ls, and eye Irritation. It !s detectable
at 5 ppm, eas!ly notlcable at 20 ppm, and Is
moderately Irritating to the nose at 100 ppm.

Liquld ammonta wil | produce severe chemical burns
upon contact with the skin and can produce frost-
blte by rapl!d evaporation, Ammonlia vapor In con-
cantrations above 2% will produce blistering of
the skin because !t qulckly dissolves on molst
body surfaces.

Chronle Irrltation to the eyes may result from
repeated exposure to the vapors, Exposure to
high gas concentratlons may cause temporary blind-
ness and severe eye damage, Dlirect contact of the
eyes with llquld ammonla wlll produce serlous eye
burns and possible permanent biindness,

Swallowing of the Ilquld results In severe corro-
sive actlon on the mouth, throat and stomach,

The LCsg for rats Is 7.6 mg/i,

PROTECTIVE EQUIPMENT: An alr suppiled full face
plece mask !s the equipment of cholce for respira-
tory protectlon from vapors beiow 2% concentration
In alr, When the vapor concentratlon !s greater
than 2%, a vepor tight sult Is recommended.

In sttuatlons where there 's no high concentration

of ammonla vapor In the atmosphere but there exists

the potent!al for an exposure, chemical gloves and
splash-proof goggles should be worn as a safety
precautfon,

16.

FIRE HAZARD: Anhydrous ammonla Is a flire hazard

only when In high concentrations and at high tem-
perature, Flash point Is Indefinlte, below 32°F,
flammable [Imlits 165 to 2585 In alr, autolgnition
temp, 1024°F, Extingulshing agent--stop the flow
of gas (lighter than alr); cool tank with water
supply.

FIRST AlID: Remove victim to fresh alr, |f not

breathing, adminlster mouth-to-mouth artificlai
respiration, When vict!Im bagins to breathe on
his own, glve oxygen, |f breathing has not
stopped but Is difflcuit, glve oxygen, If victim
has been exposed to Ilquld ammonla, flush af fected
areas thoroughly with large amounts of water for
15 minutes. DO NOT RUB FROZEN AREAS, Remove
contaminated clothing and shoes, |f ammonla has
gotten Into the eyes, flush with low veloc!ty
water for 15 minutes., f the victim has swai jowed
ammonia and s consclous, DO NOT INDUCE VOMITING,
have him drink as much m!ik or water as he can,

{f he s unconsclous, do nothling except keep him
warm and promptly transport to a medlical faclilty,
In all cases seek prompt medlcal attent lon,
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ANTHRACITE COAL
TLV, 2 mg/m3, Respirable dust fraction < 5% quartz

if > 5% quartz 10 mg/m3
"% respirable quartz + 2

PROPERTIES: Anthracite {s s natural dark brown to
black solid formed from fossilized plants, It
consists of amorphous carbon with various organic
and some {norganic compounds,

SYMPTOMS: The acute symptoms of coal dust exposure
are those of a nuisance dust; {.e,, upper respira-
tory irritation producing coughing and choking,
eye irritation and possibly some skin {rr{tation
from physical abrasion, The more serious effects
are from chronic exposure which produces pneumoco
nlosls, a destructive lung disease which is aiso
known as "Black Lung",

PROTECTIVE EQUIPMENT: Workers should wear
appropriate clothing to prevent skin abraslon from
working with cosl. Goggles should be worn to pre-
vent the eyes from being injured by flylag pteces
of coal or Irritated by the dust {f either is a
reasonable probablitty, Of greatest Importance (s
respiratory protection from coal dust, This is
provided by a respirator equipped with a high

éf ficlency (MSA Type F) particle fliter,

FIRE HAZARDS: Coal is a combustible solld which
can be i(gnited by intense heat or open flame, It
presents a serfous dust exploslion hazard,

FIRST AID: Move victim To fresh air, |If he has
become choked on coal dust, give oxygen and support
respiration, Coal dust can be washed from the skin
with sosp and water, [f dust has gotten into the
eyes, do not rub as this could abrade the cornia,
flush with plenty of low velocity water and have a
physiclan examine the victim, Ingestion of coal

Is not [lkely, but no adverse effects are asso-
clated with swallowing coai,
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ASBESTOS
TLV, Recognized Carcinogen

0.5 fiber > 5 ym/cc - Amosite
2.0 fibers > 5 pym/cc - Chrysotile
0.2 fiber > 5 pm/cc - Crocidolite

Other Forms

2.0 fibers > 5 pm/cc

PROPERTIES: Asbestos is, according to recent
authoritative mineralogical definitions,

1) a collective mineraicgical term encompassing
the asbestiform varleties of various minerals;

2) an industrial product obtained by mining and
processing primarily asbestiform minerals,

Of the three types of asbestos that have been used
fn North America, Canadian chrysotile has formed
95% of ail natural mineral fibers used, with amo~
site and crocidoiite (both imported from South
Africa) constituting the other 5%,

SYMPTOMS: it (s now generally recognized that
oxcessive inhalation of asbestos dust causes
chronic (nflammation of lung tissue called
asbestosis, as well as cancer,

Asbestosis i{s a widely spread but nonuniform
fibrosis, or scarring, of the lungs that Is
generally most severe in the lower portion of the
lungs, It results in a decreasad blood flow and/or
thickening of the tissue walls causing the affected
tissue to be nonfunctionai,

Mesothelf{oma, a rare type of cancer assoctated
almost exciusively with asbestos exposure, s
usually rapidiy fatal., It originates from the
surface lining of the chest or abdomen,

Smoking greatily increases the risk of cancer from
asbestos exposure, Unprotected asbestos workers
who do not smoke historically have had approximately
5 times the cancer rate of the normal popuiation,
For those who do smoke, the rate jumps astronomi-
cally to 14 times that of the normal popuiation,
Clearly, asbestos and tobacco are a deadiy com-
bination,

PROTECTIVE EQUIPMENT: wWorkers required to handie
asbastos will be provided with special coveralis,
plastic gloves, rubber boots, and other equipment
to prevent any exposure to asbestos dust, Dust

FIRE HAZARDS:

FIRST AID:

18.

respirators with Type F fifters must be worn when
working with asbestos, For extremely dusty con-
ditions (over 200 ftbers/cc), suppiled afr
respirators in a positive pressure mode should be
worn, When the job Is finished, the worker must
remove his protective gear and place i+ in a
designated recepticie, thoroughly shower and
shampoo his hair before going to the designated
clean dressing area, At no time should +he
asbestos work ciothing and the worker's "streat"
clothes be ‘together in the same area,

None,

There are no first aild procadures
assoctated with asbestos other than to flush It
from the eyes or skin. If the dust gets into the
woker's eyes, flush with planty of low velocity
water for at least 15 minutes and get medical
attent fon,

SEE GENERAL RULES AND PRACTICES REGARDING THE
STRIPPING AND DISPOSAL OF ASBESTCS MATERIAL AT
MONSANTO COMPANY, TEXAS CITY, and OSHA SAFETY AND
HEALTH STANDARDS (29CFR1910) §1910,1001 Asbestos.
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BENZENE

Benzol
Cyclohexatriene

CeHe

TLV, 10 ppm (Carcinogen)
Odor Threshold; 5 ppm

PROPERTIES: Benzene {s a coloriess, non-poiar
fiquid, with a gasoline-iike odor character{stic
of aromatic hydrocarbons, It has a molecuiar
welight of 78,11, a bolling polat of 80,1°C, a
meiting point of 5,5°C, a vapor pressure of 75 mm
Hg at 20°C and a specific gravity of 0,879 at the
sams temperature, The vapor density {s 2,7 (air =
1). Benzene is soluble in al} proportions of
alcochol, acetone and ether but Is only siightly
soluble {n water,

SYMPTOMS: Benzene vapors are severely toxic by
fohafation, It has a2 pleasant odor and narcotic
eof fact and thus has poor warning propert{es,

Acute benzene polsoning resuits fram the breathing
of high concentrations of vapor (above 3000 ppm),
The ef fects of breathing benzene vapors occur
rapidly, The victim becomes dlzzy, nausea and
vom{ting may occur, he may bescome breathiess (f
excited, and {f not removed at once, {ocses
consciousness and may go Into convuisions, In
advanced cases of acute poisoning tha victim beco-
mes confused and hysterical and {nvariably very
obstinate, Help may be needed [n removing him
from the contaminated area and resiraint may be
necessary to prevent him from becoming violent,
5-10 minutes exposure to 20,000 ppm may be fatal,

The ef fect of chronic (long term) exposure to this
chemical s by far the most serlous di{sease caused
by any of the common hydrocarben solvents,
Repeated exposure to benzene concentrations above
25 ppm over a prolonged per{od may cause bone
marrow damage and reduce the blood forming func-
tion, Many serfous {linesses and fatal{t{es have
occurred f{n association with chronic exposures to
benzene, Symptoms may occastonaliy occur after

19.

it {s reconmended that exposure to 25 ppm or more
not be permitted for even brief periods without
the use of respiratory protection,

Benzene i{s a mild skin {rri{tant, Prolonged and
repeated contact of liquid benzene with the skin
can result i{n drying of the skin and dermatitis,
Liquid benzene can cause chemical burns to the
skin (n cases where contaminated clothing or
equipment {s not removed, Liquid benzene and
high concentrations of vapor are Irritating to
the mucous membranes of the eyes,

it benzene {s swallowed, tha victim can be
expected to experience burning abdomenal pain,
vomiting, staggering galt, drowsiness and
unconsciousness.

PROTECTIVE EQUIPMENT: [n concentrations below

FIRE HAZARDS: Benzene {s a Class 1A fiammable

FIRST AID: (Over)

100 ppm, Comfo or MSA gas masks wi{+h an organic
vapor cartridge may be used, In concenmtrations
greater than 100 ppm, masks with suppiled air
should be used,

When handiing lfquid benzene, chemical gloves and
spiash-proof goggles should be worn,

itquid, It has a bolling point of 80,1°C and a
flash point of 12°F, The flammable limits are
1.4 1o 8,0% in al~ and the autoignition point Is
1076°F, It hs extremeiy flammable, ignited by
sparks, heat or open {{ame, Precautions must be
taken to prevent static electricity buildup,
Extingulshing agents are (Dp, dry chemical, foam,
water fog.
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FIRST AID: Remove victim to fresh air, Remove
any contaminated clothing and wash of fected area
with large amounts of water, Soap may bs used if
avallable, |If respiration has ceased, begin
mouth=to-mouth artificlal respiration, It victim
{s breathing with difficulty give oxygen.

tf benzene has gotten into the eyes, flush with
low velocity water for 15 minutes.

| f any benzene has been swallowed, DO NOT INDUCE

VOMITING, Have victim drink as much mi{{k or water

as possible, If victim should vomit, extrems care
should be taken to prevent aspiration of vomitus
{nto the respiratory fract, chemical pneurontia or
suffocation could occur,

6113
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BENZOIC ACID

Dracylic Acid
Phenylformic Acid
Benzenecarboxylic Acid

CeH5COOH

TLV, No Data
Odor Threshold; No Data

PROPERTIES: Benzoic acid Is a white powder, The

moiecular wefght is 122,12, meiting point is
121,7°C and the bol ling point {s 249°C,

Benzolc actd is soluble in water to the extent of
2.9 g/1 at 20°C, It is aiso soluble in alcchof
and several organic solvents,

SYMPTOMS: Benzoic acld s a miid irritant to the

skin, eyes and mucous membranes, The {rritation
will rapidly subside when the exposure {s stopped,
The only chronic exposure probiam is ftrom ingestion
and this, too, wili stop when the exposure is
stopped,

PROTECTIVE EQUIPMENT: Workers should wear

appropriate clothing and equipment to prevent pro-
longed or repeated contact, Goggles should be
worn {f there is any reasonable probabli{ty of eye
exposure, A resplrator equipped with dust ftiters
will provide adequate protectton from benzofc acid
dust,

FIRE HAZARDS: Benzolc actd presents a slight fire

hazard when exposed to heat or flame. It can react
with oxtdizing materials,

FIRST AID: It the material has gtten into the

victim's eyes, flush with plenty of low veloctty
water for at l(east 15 minutes and have a physician
examine his eyes, If It has gotten onto the skin,
fiush off with water, Scap may be used to help
clean the skin, |[f the victim has become choked
by benzotc acid dust and {s having breathing
problems, give oxygen and seek medical attent lon,
If he has swailowed any of the material, give 3-4
glasses of mitk or water to dijute stomach con-
toents, If he has swallowed a considerable amount
of benzoic actd, he should cause himseif to vomit
by sticking his finger down his throat,
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BETZ 55

TLV, 2 mg/m3 (Based upon sodium hydroxide content)
Odor Threshold; Odorless

PROPERTIES: Betz 55 Is an aqueous solution of a
phosphate sait, a sultite salt, aromatic hetero-
cyclic mercaptan and sodium hydroxide, It has a
pH of 13,1, a bolling point greater than 100°C, a
specific gravity of 1,220, and a treezing point of
-16,7°C.

SYMPTOMS: This material Is corrosive to the skin
because of the caustic, It is irritating to the

eyes and the upper respiratory tract. Ingestion

may burn the mouth, throat and stomach,

PROTECTIVE EQUIPMENT: When hand!lng Betz 55,
always use chemical gloves and splash-proof
goggles.

FIRE HAZARDS: Batz 55 is a stable, non-flammable
aqueous solutfon, Howaever, If exposed to {ntense
heat of a fire, It may give off oxides of C, N, S,
P, or Halogens if present,

FIRST AID: Wash exposed skin with plenty of soap
and water, Remove contaminated clothing and
launder before reuse, If the eyes are exposed,
fiush them with a large volume of low velocity
water for at least 15 minutes and contact a physi-
clan. 1f the victim has inhaled dusts or mist of
Betz 55 and is having breathing difficuity remove
him from the contaminated area and give oxygen,

It he has swallowed any of the material, DO NOT
{NDUCE VOMITING, Dijute stomach contents with

3-4 glasses of milk or water. In any case of
exposure which results Iin symptoms of overexposure,
consuit a physician,
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BETZ 65

Zinc Sulfate Solution
Zinkosite

TLY, None Established
Odor Threshold; Odorless

PROPERTIES: Betz 65 Is an aqueous solutlon of zinc
sulfate which Is designed for use In treating

cool ing water systems, It has a pH of 2.9, a spe-~
clflc gravity of 1,366, and a treezing point of
-10°C,

SYMPTOMS: Betz 65 {s a minimal exposure hazard,

It Is only slightiy irritating to the eyes and
because it Is an aqueous sojfution, would not be a
respiratory hazard, Zinc sulfate is not considered
to be toxic by Ingestion but may cause nausea and
vomiting, ' :

PROTECTIVE EQUIPMENT: Use chemical glioves and
splash-proof protective goggles when handling
Betz 65, Respiratory protection is not indicated.

FIRE HAZARDS: Betz 65 Is a non-fiammable aqueous
solution, but may decompose In a fire to yield
oxides of carbon, nitfrogen, sulfur, phosphorous,
or hafogens {f present,

FIRST AlID: If Betz 65 Is spliied on the skin, the
affected ares should be washed with soap and water,
Contaminated clothing shouid be removed and laun-
dered before being worn again. |f the eyes are
exposad, they should be ftiushed for 15 minutes
with fow velocity water, If the victim has

swal lowed any of the material, he should be given
plenty of miik or water to drink and should cause
himseif to vomit by sticking his finger down his
throat, Contact a physiclan if symptoms appear,




BETZ 2020

TLV, None Established
Odor Threshold; No Data Available

PROPERTIES: Betz 2020 is a coloriess to brown
aqueous sojutlon of an acrylate copolymer, The pH
is 5.3, the specific gravity is 1,125 and the
freezing point is ~3,3°C,

SYMPTOMS: May cause skin irritation after pro-
fonged contact, It Is irritating to the upper
respiratory tract and siightly irritating to the
eyes,

PROTECTIVE EQUIPMENT: If ventilation is inade-
quate or significant product exposure s likely,
use a respirator with organic vapor and dust/mist/
fume cartridge. Chemical gloves and goggles
should be worn when hand iing Betz 2020,

FIRE HAZARDS: Betz 2020 is a stable non~flammab le

agquecus solution, but may yield oxides of C, N, S,

P, or halogens If present when subjected to extreme
temperature of a fire,

FIRST AlD: Remove contaminated clothing and wash
affected skin with soap and water. Contaminated
clothing should be faundered before reuse, If the
eyes have been exposed to Betz 2020, flush with
plenty of low velocity water for at least 15 minutes,
Consult a physician as soon as possibie, |f Betz
2020 has been swaliowed, dliute stomach contents
with 3-4 glasses of milk or water and have him
Induce vomiting by sticking his finger down his
throat, Consult a physiclan as soon as possible,
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BETZ 2040

TLY, None Established
Odor Threshold; No Data Available

PROPERTIES: Betz 2040 Is a yel jow aqueous sofution
of organcphosphonate, Inorganic phosphates, an
aromatic nitrogen heterocycie and potassium
hydroxide,

SYMPTOMS: May cause skin f[rritation after pro~
longed contact, It is a severe eye irritant and
causes Irritation to the upper respiratory tract,

PROTECTIVE EQUIPMENT: 1f ventilation Is inade-
quate or significant product exposure Is ilkely,
uss a respirator with dust/mist/fume cartridges,
Chemical glovas and goggles shouid be worn when
handiing Betz 2040,

FIRE HAZARDS: Betz 2040 |s a stabie, non-f|ammabie
aqueous solution, but may yleld oxides of C, N, S,
P, or halogens when exposed to extreme temperatures
of a fire,

FIRST AlD: Remove contaminated cliothing and wash
aftfected skin with soap and water. Contaminated
clothing shouid be faunderad before reuse., If any
product has gotten i{nto the eyes, fiush with plenty
of low velocity water for at least 15 minutes.
Consult a physician as soon as possible, If any

of the material has been swallowed, DO NOT INDUCE
VOMITING, Dilfute stomach contants with 3-4

glasses of milk or water and consult a physiclan
as soon as possible,
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BETZ BALANCED POLYMER 6278

TLV, 14 mg/m3 (Based upon sodium hydroxide content)

Odor Threshold; Odoriless

PROPERTIES: Balanced polymer is a coloriess to

yel low aqueous solutlon containing any or ail of:
sodium hydroxide salts, salts of EDTA, niifrate,
silicate, sulfite, polycarboxylic acid, or sulfo-
nated polycarboxyiic acid, polyaikylene glycol,
anhydrous pofyphosphate, It has a pH of 13,0, a
boliing point of 100°C, a freezing point of -4°C,
and a2 specific gravity of 1,166,

SYMPTOMS: The caustic in this material exerts a

marked corrosive action on any tissue with which
it comes in contact, it {s a severe irritant to
the eyes and may irritate the upper respiratory
tract, Ingestion will burn the mouth, throat and
stomach,

PROTECTIVE EQUIPMENT: Use chemical gloves and

goggles (or face shield) when handiing this pro~
duct. The use of compiete body protection
(slicker sult) is sometimes recommended.

FIRE HAZARDS: Balanced polymer 6278 {s a stable

non-f jammabie aqueous solution, However, [t may
give of f oxides of C, N, S, P, or halogens |f
present when subjected to extreme heat in a fire.

FIRST AID: Remove contaminated clothing and wash

exposed skin with soap and water, Launder con-
taminated clothing before reuss, [f product has
gotten into the eyes, flush them with plenty of
fow velocity water for at least 15 minutes and
consult a physician as soon as possible. If any
of the product has been swal Jowed, DO NOT INDUCE

VOMITING, Difute stomach contents with 3-4

glasses of milk or water and consult a physician
as soon as possible,

6113
23020




BETZ FOAM-TROL 174

TLY, None Established
QOdor Threshold; None Established

PROPERTIES: Batz Foam=Trol 174 i{s a clear {(ight
amber [Iquid which is a blend of polyalkylene
glycoi, mixed fatty alcchols, mixed polyaikylene
glycol fatty esters and fatty esters in minecral
cil. A 50% solution has a pH of 3,7. The undi-
{futed material has a specific gravity of 0,882,

SYMPTOMS: The likelyhood of this material being
an exposure hazard appears smaii, Foam=Trol is
siightly irritating to the eyes and skin if the
exposure Is prolonged.

PROTECTIVE EQUIPMENT: Chemical gioves and spiash~
proot goggles should be worn when handing Foam=Trol,

FIRE HAZARDS: Foam~Trol is only slightly flammable
and must be preheated in order to burn, Use dry
chemical, carbon dioxide, toam, or water to
oxtinguish fire, Foam or water creats a siippery
cond{tion; spread sand or grit, )

FIRST AID: |If skin is exposed, wash affected area
with plenty of soap and water. Remove contaminated
clothing and launder before reuse, (f any Foam-Trol
gets Into the eyes, flush with plenty of low velo-
clty water for at least 15 minutes and consult a
physiclan, 1f Foam=Trol has been swal lowed, Do

NOT INDUCE VOMITING, Dljute stomach contents with
3=4 glasses of miik or water and consuit a physi-
clan as soon as possible,
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BETZ KROM-TROL X-5

TLV, 0.15 mg/m3 (Based upon Chromium VI soluble)

Odor Threshold; Odorless

PROPERTIES: Krom=Trol X-5 Is s yel low aqueous
sofution of a chromate salt and an alkai{ metal
sodium hydroxide, The pH Is 8,0, the specific
gravity is 1,310 and the freezing point is ~11,7°C,

SYMPTOMS: The low TLY Is calculated from the
material's chromium content., Some forms of
Chromium Vi are recognized to have carcinogenic
or cocarcinogenic potential, Acute exposure
causes immediate irritation upon comtact with the
skin and is a skin sensitlzer, This material is a
severe |rritant to the eyes and upper respiratory
tract, It Is toxic by inhalation or Ingestion,
Swal lowing Krom=Trol causes immediate irritation
to the mouth, throat and stomach and can cause
death,

PROTECTIVE EQUIPMENT: Provide adequate ventilation
to keep contaminants below exposure limits, |f
ventilation Is inadequate or significant product
exposure Is {ikely, use a respirator equipped with
cartridges for highly toxic particulates, When
handiing Krom=Trol, use chemical gloves, face
shield and goggles.

FIRE HAZARDS: Krom=Trol is a stable, non-f{ammable
aqueous soifution, but may yleld oxides of C, N, S,
P, or halogens, if present, when exposed to extreme
temperatures in a fire,

FIRST AID: Remove victim from contaminated area
and give oxygen If breathing is difficuit, Remove
contaminated clothing (launder before re-use) and
wash affected skin areas with socap and water. In
case of oye contact, flush eyes with a large vojume
of low velocity water for at [aast 15 minutes,
Consuit a physician Immediately, I|f Krom=-Trol has
been swallowed, dilute stomach contents with 3-4
glasses of milk or water and have victim Induce
vomiting by sticking his finger down his throat,
Consult a physician immediately,
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BETZ POLYMER 1165 L

TLV, 500 ppm (Based upon Naptha content)
Odor Threshold; 300 ppm (Based upon Naptha content)

PROPERTIES: Betz polymer 1165 L Is a white
emuision of Quaternary Ammonium Polyacrylamide,
The pH is 3,7, flashpoint s >94°C, specific gra-
vity Is 1,026 and the freeze point is -6,7°C, It
{s 100% soluble in water,

SYMPTOMS: This material is moderately irritating
to the skin and severely irritating to the eyes,
The respiratory ef fects of prolonged exposure are
dtzziness and headache and are due to the naptha
content, Ingestion wilil result {n irritation of
t+he mouth, esophagus and stomach as wel | as those
symptoms assoctated with the ingestion of petroleum
distiliates.

PROTECTIVE EQUIPMENT: workers handling this pro-
duct should use chemical gloves and goggles., A
rubber apron may be advisable ({n certain {nstances.
if there (s a fikellihood of prolonged exposure to
high vapor concentrations, a respirator equipped
with organic vapor canisters should be used.

FIRE HAZARDS: Betz polymer 1165 L ts non-fiammab e
and non-reactive,

FIRST AID: Remove victim from contaminated area,
it breathing has stopped, give mouth-to-mouth
artificial respiration, |f breathing Is difficult,
glve oxygen, In case of skin exposure, {mmed{ately
remove contaminated clothing and wash af fected area
with socap and plenty of water, {f any of the
material has gotten {nto the eyes, flush them with
plenty of low veloclty water for at laast 15 minutes
and get medical attention, |If the material has
been swallowed, give 34 glasses of milk or water
to dilute stomach contents but DO NOT INDUCE
VOMITING, Immedlateiy contact a physician,
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BETZ SLIMICIDE C-30

TLY, 30 mg/m3 (Based on Dimethylformamide content) Skin Absorption

Odor Threshold; Data Not Available

PROPERTIES: Betz Siimicide Is a coloriess to

yel low mixture of Bls (Trichloramethyl) Suifone,
Methy lene Bis Thiocyanate and inert ingredients,

A 50% solution has a pH of 2,6, The product has a
bol ling point of 94°C, a specific gravity of 1,045,
a freaze polnt of <-34,4°C, and is 25% soluble In
water,

SYMPTOMS: Prolonged contact with the product may
cause skin i{rritation, It s corrasive to the
eyes and the vapors may cause dizziness and
headache after prolionged exposure,

PROTECTIVE EQUIPMENT: If ventilation {s inadequate
or significant product exposure is l[ikely, use a
respirator equipped with organic vapor canisters,
Chemical gloves and goggles should be worn when
handiing siimicide C-30,

FIRE HAZARDS: Sii{mlcide C-30 Is only siightiy
flammabie, I+ must be preheated In order to burn
and then burns with diffliculty, To extinguish
fire, use dry chemical, carbon dioxide, foam or
water,

FIRST AlD: Remove victim from contam{nated area,
Remove contaminated clothing and wash affected
skin with soap and water for 15 mi{nutes, If
slimicide has gotten {nto the eyes, flush with
plenty of low velocity water for at least 15
minutes, Contact a physician immediateiy, If
breathing {s difticuit give oxygen, If any
slimicide has been swalliowed, DO NOT INDUCE
YOMITING, Dfiute stomach contents with 3«4
glasses of milk or water, Contact a physician
tmmediateiy,
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TERT-BUTYLAMINE (TBA)

2-Aminoi sobutene
2-Amino-2-methy1propane
1,1-Dimethylethylamine
Trimethylaminomethane

(CH3)3CNH2

TLV, 5 ppm; Skin Adsorption
Odor Threshold; Unavailable

PROPERTIES: TBA Is a clear colorless liquid with
an ammonfa-iike odor, The specific gravity Is
0,698, the boliing pint Is 45,2°C, the moleculiar
welght is 73,14, the vapor pressure {s 340 mm Hg
(20°C), the vapor density Is 2.5 (air = 1),
t-Butyiamine {s complietely solubie [n water,

SYMPTOMS: TBA can cause severe puimonary (rrita-
tion, Thus intense irritation of the ncse and
throat wouid act as a warning and cause voluntary
withdrawal {f the exposed person was not trapped.
Exposure to 2,000 ppm TBA vapors will cause {mme-
diate pain {n the nose, throst and fungs fol lowad
by mental confuslon and, i(f not immediateiy removed
from exposure, convuisions and eventualiy death,

It {s considered highly possible that repeated
exposure to sub-acute levels could cause chronic
symptoms, These symptoms would probably be man{-
fested as puimonary distress, blood changes, and
possibly (l{ver and kidney damage,

Skin contact with TBA (s fol lowed by an immed{ate
burning sensation similar to sulfuric acid burns,
TBA contact can lead to burns simflar to third
degree thermal burns with complete distruction of
the skin {n the area of the contact.

TBA is a very serlous eye i~ritant and can cause
permanent sight {mpairment in a very short time.
The action of TBA in this case Is not that of
caustic corrosion afona, but {s probably the
result of rapid protein extraction from the eye
tissue.

I f TBA Is swallowed, {t can cause savere {njury
or death, Ingestion causes burns of the mucous
membranes of the mouth, throat, esophagus and
stomach,

PROTECTIVE EQUIPMENT: MSA or Comfo masks equipped
with organic vapor canisters may be used in
atmospheres containing less than 50 ppm TBA.

30.

in cases where the TBA vapor concenmiration
exceeds 50 ppm, masks having suppifed air shoulid
be worn,

Plastic coated gloves and splash-proct cover
goggles should be worn when handiing TBA, Do not
depend upon rubber gloves for protection because
TBA can penefrate them, Slicker suits, face
shlelds or-acid hoods, rubbar boots, etc. may be
indicated in cases where the possibiilty of being
splashed or sprayed with TBA exists,

FIRE HAZARDS: tert{ary-Butylamine is a Class 1B

flammable liquid. It has a flash point of S50°F
and a botling polnt of 113°F, The flammable
{imlts are 1,7% to 9,0% i(n air, the vapor pressure
fs 380 mm Hg at 20°C, the vapor density is 2.5
(afr = 1) and the autoignition temperature is
612°F, Extinguish fire with dry chemlical, aicahol
toam, or CO,, Water may be inef fectfve on fire
but may be used to cool down tanks and to knock
vapors down,

FIRST AID: The first 15 seconds is critical in

removing TBA from exposed tissue, Most {f not ail
damage is done within this first 15 seconds,

For skin or eye exposure, {mmediately flush with
large volumes of water, Al[ contaminated clothing
must be removed immediately, This can best be
done under the safety shower, Contfinue to flush
aii exposed tissue tor 15 minutes.

I oxygen {s avallabie [t should be administered
for {nhalatfon exposure, If victim {s not
breathing, mouth-to-mouth artiticial respi-ation
should be started {mmediately fol iowed by oxygen
when victim begfns to breathe on his own.

lf victim has swal fowed any TBA and {s conscious,
glve as much milk or water as victim can drink
fol lowed by {nducing him to vomit by sticking his
finger down his throat,
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p-TERT-BUTYLCATECHOL (TBC) (85Z in METHANOL) 31.

(CH3)3CCGH3(0H)2 - 4(C4Ho)

TLV, 200 ppm (based on Methanol exposure); Skin Adsorption

Odor Threshold; Not Established

PROPERTIES: TBC as used at this jocation is an 85% .

solution In methanol, Its appearance is a water
white to {ight yellow l{quid and has a phenolic
odor, The bolling point is 154°F, the specific
gravity is 1,030 at 25°C, the flash point is 86°F
and {+s solubllity is 0,5 gr/100 gr In water,

SYMPTOMS: The primary toxic vapor problem with
TBC in a methanol solution s the exposure to the
methanol vapors, TBC itself Is simiiar to phenoli
fn {ts toxic effscts; It differs {n that (ts
corrosive action and {ts rate of absorption
through the skin Is much slower, A short single
exposure of the skin for several minutes may cause
marked irritation or even a burn, Prolonged or
repeated exposure may cause a severe burn, This
material may cause skin sensi{tization or allergic
response, For systemic {ntoxication to occur,
contact would have to occur over fair{y [arge
areas of skin and would have to persist for longer
than just a few minutes, Systemic I{ntoxication
from exposure to methanol vapors (s possibie {f
the worker Is exposed to concentrations greater
+han 200 ppm for an 8 hour work day,

éxposure of the eyes to the llquid solution may
cause a severe burn sufficlent to resuit in
possible {mpairment of vision,

The matertal {s highly toxic when swallowed due to
the methanol which (s considered to be a pofson
from ingestion In concentrations greater than 4%,
The probable lethal dose of methanol for man Is
estimated to be between 2 and 8 ounces., If solld
TBC or concentrated solutions of TBC are {ngested
it causes corrcsive I{n injury fo the mucous
membranes of the mouth, throat, esophagus, and
stomach,

PROTECTIVE EQUIPMENT: MSA or Comfo masks equipped
with organic vapor canisters may be used in
environments having fess than 0,2% (2,000 ppm)
methanoi, In atmospheres other than this, supplied
al~ masks should be used, Chemical gloves and
splash=-proof goggles shouid be used when handling
TBC {n any form. In addition, boots, face shield,
apron, or slicker suit may be recommended as
clrcumstances dictate,

FIRE HAZARDS: The fire hazards assoctated with
this materi{al are essent{ally those of methanol.
it {s a Class IC flammable liquid having a flash
point of 86°F and a bolfing point of 154°F, The
methanol vapors have a flammabi ity range of 5,5
to 36,585 In alr and an sutoignition temperature
of 878°F, Extinguishing agent--water fog, foam,
C0,, dry chemical,

FIRST AID: If {1 ef fects of exposure to vapors
occur, immediately get victim to fresh alr, keep
him quite and warm, and get medical help, If
breathing Is difficult give oxygen, If breathing
has stopped, give mouth-to-mouth art {ficial
respiration fol lowed by oxygen whan he begins to
breathe on his own, If TBC solution has gotten
on skin or in eyes, immediateiy remove con-
taminated clothing and flush with large volumes
of water for 30 minutes., Soap may be used to
help remove TBC from the skin,

| TBC solution has bean swallowed, DO NOT INDUCE
VOMITING, Give large amounts of milk or water
then induce vom{ting and get medical help,

NOTES TO PHYSICIAN: 85% p-tert-Butyicatechol in
mothanol is a corrcsive material, Gasiric lavage
{s hazardous; when done, it should be under
esophagoscopic controf, Methanol is known to
cause blindness, l
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CARBON DIOXIDE 32.

( CO2

TLV, 5000 ppm; Simple Asphyxiant
Odor Threshold; Odorless

PROPERTIES: Carbon dloxide Is a coloriess, FIRST AID: Remove victim from contaminated
odorfess gas, I+ can be a liquid or sol{d at low atmosphere, If breathing has stopped, give
temperatures, The molecular weight is 44, {t mouth=-to-mouth artifictal respiration, |If
sublimes at -104°F, The vapor density is 1,527 breathing s difficult, give oxygen and support
(alr = 1), It Is sofuble {n water to the extent respiration {f needead., | the skin or eyes have
of 171 mi/100 mi at 0°C, been trostbitten, flush with plenty of low veloctty
water, DO NOT RUB AFFECTED AREA, In case of
SYMPTOMS: Levels of 3% are readily tolerated for elthar overexposure or frostbite fraom 005, the
extended uninterrupted pertods of several days victim will need medical observation and attent ion.

with no 1] effects, The primary dangers from
carbon dioxide are suffocation or frestbite,
Chronic exposure {s not a problem in most
tndusirial settings because the worker does not
stay in CO, atmosphere 24 hours/day as would a
submarine sallor,

Symptoms of acute overexposure are headache, dfz-
2iness, sweating, increased heart rate and elevated
blood pressure, If the victim ts not removed to
( fresh air, asphyxta, paralysts, convulsions, coma . o
and death may result,

Exposure to CO; laevels of 5% are sufficlent to
produce respiratory center stimuliation and mild
narcotic effect, Exposure to levels above 7% can
produce unconsclousness within a few minutes
regardiess of the oxygen level.

PROTECTIVE EQUIPMENT: Appropriate clothing and
equipment shouid be worn to prevent any body con-
tact with liquid or solid CO;, There are no known
harmful effects of eye or skin contact with O,
gas and no toxic ef fects from Ingeston of CO;
solutions, '

Respiratory protection Is provided only by
respirators with supplled air,

FIRE HAZARDS: (0 is a nonfiammable gas and lis
used as an extinguishing agent,
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CARBON MONOXIDE
co

TLY, 50 ppm
Odor Threshold; Odorless

PROPERTIES: Carbon monoxlde (CO) !s an odorless,
coloriess and tasteless gas, It has a denslity of
Q0,97 (alr = 1), a bolilng polnt of =190°C and a
molecuiar welght of 28, It Is sparingly soluble
In water (3.3 ml/100 ml H50 at 0°C),

SYMPTOMS: Carbon monoxide Is a chemical asphyx!ant
gas whose primary toxic actlon Is a reductlon In
the oxygen-carryling cspacity of the blood which
exerts 2 finlte stress on an exposed worker, The
body compensates for thls hypoxic stress by
Increasing cardlac ocutput and blood flow to speci-
flc organs, such as the brain or the heart, When
this ablitty Is overpowered or Is [Imlted by
dlsease, tissue Injury resuits,

Symptoms of polsoning wli} resuilt from exposure to
1,000 ppm for 30 minutes or 500 ppm for one hour,
One hour at 1,500 ppm s dangerous to (!fe,
Exposure to concentrations of 500 to 1,000 ppm
results In a gradually Increasing serles of symp-
toms. Respiration Is Increased, followed by
headaches, nausea and mental confusion, In some
Instances, the skin and mucous membranes may
appear cherry red even after respiration has
ceased,

There 1s no known problem from skin or eye exposure
to gaseous carbon monoxide. Lliqulifled CO, on the
other hand, presents a frostb!te hazard,

PROTECTIVE EQUIPMENT: Alr masks should be used In
concentrations above 100 ppm, In lower concen-
trations, the MSA or Comfo mask equlpped with a
Type D or Type N cartrlidge rated for use with car-
bon monoxlde may be used, Appropriate gloves and
aye protection should be worn where there exists a
possiblilty for exposure to ilquifled CO,

FIRE HAZARDS: Carbon monoxlde Is a flammable gas,
Flammablie ifmits = 125 to 758, autolgnition =
1128°F, extlingulshing agent = let flre burn; shut
of f flow of gas and cool adjacent exposures with
water, Extingulsh (oniy 1f wearing self contalned

breathing apparatus) with dry chemlcals or carbon
dloxlde,

33.

FIRST AID: Move victim to fresh alr, If
breathing has stopped, glve mouth~to~mouth artl-
ticial respiration tollowed by oxygen when he

begins to breathe on hls own, |If breathing has
not stopped, glve oxygen., In elther case, support
respiration as needed, do not aliow victim to
physically exert himselif, Keep him warm and get
medical attentlon as soon as possible,

It skin has been exposed to (lquld CO, flush with
plenty of water. DO NOT RUB AFFECTED AREAS.
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CAUSTIC (SODIUM HYDROXIDE)

Caustic Soda
Lye

NaOH

Ceiling Limit, 2 mg/m3
Odor Threshold; Not Pertinent

PROPERTIES: Sodtum hydroxide Is a white solld
which wil| readtly absorb molsture from the alr

and liqulfy, It has a molecular welght of 40,01
and a spaciflc gravity of 2,13, It bolis at 1350°C
and melts at 318,4°C, It is soluble in water

(42 g/100 mi at 0°C), alcohol and glycerine, but
Insoluble In non-poiar solvents.

SYMPTOMS: Caustlic Is very strongly corresive to
tIssues wlth which It comes Into contact. It can
cause severe burns, frequently deep uiceration and
uitimate scarring, Severe burns result not only
from contact wlth solld material, but also from
solutlons of thls compound, Even dilute soliuttons,
on prolonged contact, exert a dastructive effect
on tlssues, Injury may resuit before one reallzes
that the chemlical Is In contact with the skin,
because signs and symptoms of Irritation are fre-
quentiy not evident Immedlately after contact,
Derma+titls of the primary Irritant type may occur ’
tollowlng singie or repeated exposure to dflute
solutlons. Repeated exposures result In Itching

or scaling conditfon of the skin, which may requlire
prolonged treatment by a dermatologlst.

Contact with the eyes, elther In a solld form or
In a solutlon, causes severe damage,

Swallowlng elther the solld form or the solution
causes severe damage to the mucous membranes of
the mouth, throat, esophagus and stomach, )
Perforation of these tissues may follow severe
exposure,

PROTECTIVE EQUIPMENT: For dust and partlculate
protectlon use a full faceplece mask with a high
efflclency particulate cartrifdge or supplied alr
mask,

Chemlcal gloves and splash-proof goggles shouid be
vworn when hand{ing caustlc, The use of complete
body protection Invoiving siicker sults, boots,
acld hood or face shleld, etc,, !s sometimes
recommended,

FIRE HAZARDS:

FIRST AlD:

34.

Caustic s non-fiammable, however,
It may produce flammabie gas on contact with
motals, it may cause tire on contact with
cambustible materlais.

If contact with the skin Is made
elther by the solld form or solution form, It
shouid be washed of f Immadlately with large voi-
umes of running water, Remove contamlnated
clothing while under safety shower, Washing
should contInue unt!l medical heip arrives,
Washing with large amounts of flowing water is
less damaging than are attempts at chemlcal
neutrallzation, If even minute quantities of
efther soild or soiutlon enter the eyes they
shouid be irrigated Immedlately with coplous
amounts of |ow veloclty water for at least 15
minutes.,

tf victim has Inhaled caustlic dust, glve oxygen
1f he Is breathing or mouth-to-mouth artlflctal
respiration fol jowed by oxygen If he Is not
breathing,

If the victIm has swallowed any caustic, DO NOT
INDUCE VOMITING, If victim Is consclous have nim

wash out his mouth and drink as much miik or
water as possible,

NOTE TO PHYSICIAN: Sodlum hydroxlde §s extremely

corrcslive, Gastric lavage Is hazardous, when
done, It shouid be under esophagoscopic control,
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CHLORINE
Clp

TLV, 1 ppm
Odor Threshold; 3.5 ppm

PROPERTIES: Chlorine {s a non-combustible
green{sh-yel jow gas with a suffocating, bleach~
iike odor, It [iquifies at =35°C, The liquid
has a specific gravity of 1,478 at 0°/4°C, The
vapor density is 2,49 (air = 1), The molecular
waoight is 70,91, Chlorine has a sofubflity in
water of 1% at 60°F,

SYMPTOMS: Chlorine Is extremely irritating to the
mucous membranes of the eyes and respiratory tract,
it combines with moisture to I{berate oxygen and
form hydrochjoric acid, Both these substances, {f
present in quantity, cause inflamation of the
tissues with which they come into contact, If

fung tissues are attacked, puimonary edema may
result, A concentration of 15 ppm causes {mmediats
irritation of the throat, Concentrations of 50 ppm
are dangerous for even short periods of exposure,
1000 ppm may be fatal, even where the exposure is
brief,

The {nitial reaction to concentrations above 10 ppm
Is {rritation of the eyes and mucous membranes of
the nose and throat, This {s tollowed by coughing,
a feellng of suffocation, and later, pain and a
f'eellng of constriction in the chest., In suf-
ficlent concentrations or for sufficient duration,
this Is followed by a loss of consciousness,

A high concentration of chlorine gas irritates
the skin and eyes causing a burning or itching
sensation, Inflamatfon or blusters may occur [f
the exposure persists,

PROTECTIVE EQUIPMENT: Chemical cartridge respira-
tors may be used in concentrations below 10 ppm,
For conditions other than these, air supplied full
faceptece respirators shouid be used,

If there ts danger of contact with liquld or high
concentrations of vapor, plastic gloves and cover
goggles shouid be worn, Additional body protection
may ba {ndicated i{n certain circumstances,

FIRE HAZARDS:

35.

Chiorine is a non~f|ammeble gas
but may cause fire on contact with combustible
mater{al, POISONOUS GASES ARE FORMED IN FIRES,

FIRST AID: Remove victi{m from comtaminated

atmosphere, loosen constricting clothing, If
victim is not breathing, start mouth~to-mouth
artificial respiration, When victim begins to
breathe on his own, give oxygen, If victim has
not stopped breathing, give oxygen to assist
respiration and ease pain of deep respiratory
of fort, Continue to support respiration as
needed,

{f victim has been exposed to fiquid chlorine,
the affected areas may be frostbitten, Flush
with plenty of water, DO NOT RUB AFFECTED AREAS.

If the eyes have been exposed to chiorine, they
should be pramptiy flushed with coplous amounts
of low veloc{ty water for 15 minutes, in all
cases, the victim should be taken for medical
attent fon,
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COBALT HYDROCARBONYL
HCo(CO)4
TLV, 0.1 ppm

PROPERTIES: Coba{t hydrocarbony! i{s an unstabie
toxic and flammable gas. It readlly decomposes in
air within one minute to cobalt oxide and carbon
monoxide., I+ has a molecular weight of 171,98, a
melting polnt of ~26,2°C and decomposes rapidiy in
air at room temperature,

SYMPTOMS: Respiratory exposure {s uniikely due to

tts {nstablifty in alr. It produces the same
symptoms as nickel carbony{ and iron pentacarbonyl
but Is about 14 the acute toxiclty of nickel car-
bonyl, The symptoms of overexposure are {mmediate
symptoms of headache and dizziness fol iowed In

12 to 36 hours by symptoms of fever, blueness of
lips and fingernalis, cough and shortness of
breath,

The primary ef fects are on the lungs but degenera-
tive changes in the central nervous system have

ajso been reported,

PROTECTIVE EQUIPMENT: In concentrations above

0.1 ppm, only full faceptece suppiled air respira-
t4rs In the poslitive pressure mode should be used,
Appropriate protective clothing and equipment
shouid be worn If there Is any reasonable probabi-
j1ty of contzct with material which contains
cobait hydrocarbonyl.

FIRE HAZARDS: Cobalt hydrocarbonyi is a highly
fiammable and toxic gas. Full facepiece respira-
tors with supplled air operated in the positive
pressure mode should be worn when fighting fires,

FIRST AID: Move victim to fresh air, {f breathing

has stopped, give artificlal respiration, DO NOT
USE THE MOUTH-TO-MOUTH METHOD,. Remove any clathing

which has been contaminated and flush affected
areas with plenty of water, {f any material has
gotten into the eyes, flush with plenty of low
veloclty water for 15 minutes, Get {mmediate
medicai attention, If any materiai containing
cobalt hydrocarbonyi {s swaillowed, give 34 glasses
of mlik or water to diiute stomach contents and
treat according to the material swallowed,

36.

NOTE TO PHYSICIAN: The itterature reports that

chaelating agents such as calcium disodium

ethy lenediamine - tetra acetic acid (EDTA) or sodium
Diethy idl thyocarbamate (Dithiocarb) may be used to
irsat workers who have been exposed o high levels
of carbonyls, :
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COBALT OXIDE
Co0

TLV, 0.1 mg/m3
Odor Threshold; Data Unavailable

PROPERTIES: Cobalt oxfde occurs as a powder or
cubfc or hexagonal crystals, The commerctal
materfal s ususily dark gray and contalns about
76% Co, The molecular weight is 74,94 and the
melting point is about 1935°C. Readily absorbs Op
even at room temperature, Practically fnsofuble
fn water but sofuble In acids or alkalies,

SYMPTOMS: Cobalt oxide enters the system by inha-
lation, ingestfon and skin and eye contact. The
symptoms of overexposure are cough, difficulty in
breathing, decrease of puimonary function, loss of
weight, dermatitis, respiratory hypersens{tivity
and diffuse nodular fibrosfs fn the lungs.

The organs most susceptible to damage by cobalt
oxfde are the respiratory system, skin and lungs.

PROTECTIVE EQUIPMENT: Workers shouid wear
abproprtafe protective clothing and equipment to
p‘reven'r repeated or proionged skin contact,
Goggles should be worn {f there exfsts any reason-
able probabiiity of the eyes beling exposed,

Respirators equipped with dust fi{iters are good up
to 0.5 mg/m>, From 0.5 mg/m:s to 1.0 mg/m>, full
facepiece respirators with dust filters may be
worn, For other condf{tfons, respirators with
suppifed air should be worn. Disposable dust
masks are not acceptible for any condition,

FIRE HAZARDS: Cobalt oxfde {s a nonf lammabie
solid,

FIRST AiD: Remove victim from contaminated area,
Give mouth=-to-mouth artificial respiration ff
breathfng has stopped and oxygen for difficult
breathing, Remove contaminated ciothing and wash
aftected skin with soap and water, Flush the eyes
with plenty of low velocity water 1f any of the
dust has gotten into them, If any of the materfal
has been swallowed, glive 3-4 glasses of milk or
water and have him vomit by sticking his finger
down his throat, Get prompt medfical attention,
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DECANE
Decyl Hydride
CH3(CH2)gCH3

TLY, Simple Asphyxiant : '
Odor Threshold; Data Not Available

PROPERTIES: ODecane s a liquid, It has a molecular

weight of 142,35, a melting point of =29,7°C, a
botiing point of 174,1°C, and a density of 0,730 at
20°C.

SYMPTOMS: Decane s a simple asphyxiant but can
produce a narcotic effect in high concentrations,
Prolonged inhalation of high concenirations can
cause chemical pneumoni{a, Repeatad or prolonged
exposure of the skin Yo iiquid Decane can cause
dermatitis,

FIRE HAZARDS: Decane {s a moderate fire hazard
when exposaed o heat or flame, |+ can react with
oxidizing materials, Flammable [{m{+s in air =
0.8% to 5.4%, flash point = 115°F, autoignition
temp, = 482°F, vapor density = 4,90 (air = 1),

FIRST AiID: Remove victim from contaminated area,
1f breathing has stopped, give mouth-to=-mouth
artificial respiration, If breathing is dift{culs,
give oxygen, If the clothing is contaminated with
the liquid, remove contaminated clothing and wash
affectod areas, If any material has gotten {nto
the eyes, flush with plenty of low velocity water
for at least 15 minutes and get medical attention,
If any of the material has been swallowed, give
3~4 glasses of milk or water to dilute stomach
contents, DO NOT INDUCE VOMITING., Get {mmed{ate
medical attention.
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DEHYDROGENATION CATALYST (DEPT. 15/16)

Nominal Composition:

39.

G64I G6HC $-015 $-105
Feo0 50% 62% 74% 86%
K(OH? 37% 23% 20% 11%
Ce203 6% 5% 2% --
Mo03 3% 3% -- --
Cry03 0.1% - 1% 3%
Co0 -- - 1% --
Vo0sg -- -- 1% --
W03 -- -- 1% --
Ca0 -~ 3% -- --

TLV, 1.0 mg/m3 (Based on Cr Content)
Odor Threshold; Data Unavailable

PROPERTIES: Dehydro catalyst fs a reddish-brown,
non=-flammable pelletized materfal with no odor.
1+ weighs approximateiy 80 Ib/#t>,

SYMPTOMS: The primary health hazard of this
materfal s [ts caustic propertfes due to the
potassfum carbonate (potash) content, If the dust
gets on mofst skin, the caustic potassium carbonate
can cause dermatitis or skin frritation in extreme
cases, The most frequent compiaint of those whose
skin has been exposed to the dust s an ftching
sensation at the stte of exposure,

Inhaled dust can cause inf{ammation of the ncse,
throat and respiratory tract in extreme cases.
Also of concern with inhaied or fngested dust is
the toxfcity of the heavy metals such as chramfum
and vanadfum, These metals do not, however, pre~
sent a great hazard because of their low feveis of
concentration,

The eyes are particularly sensftfve to the catalyst
dust both because of the chemical and the mechani-
cal frritation,

PROTECTIVE EQUIPMENT: Adequate respfratory pro-
tection i{s gfven by a dust respirator equipped
with a high efficiency particulate canister,
Cover goggles, rubber or plastic gloves and
coverails will provide the necessary protect ion
tor the skin and eyes,

FIRE HAZARDS: There are no fire hazards associ-

ated with dehydro catalyst,

FIRST AlD: Wash exposed skin with freely flowing
water, Soap may be used to heip remove dust,

If dust has gotten into the eyes, flush for 15
minutes with low velocity water and treat as for
caystic exposure,

It dust has been inhaled and the victim Is
experiencing breathing difficuity, give oxygen,

If the dust or peilets have been swal (owed, glve
as much water or milk as the victim can drink,
DO NOT INDUCE VOMITING,

In all cases of eye exposure or ingestion of
catalyst, a physician should be comsulited,
cases of respiratory exposure which produces
coughing or frritation of the nose, throat or
respiratory tract, comsuit a physician,

In

Skin exposure which causes only mfid and temp-
orary loal frritation will protebly need nothing
more than washing of the atfected area., If the
symptoms are anything other than miid and
temporary {rritatfon, seek medfcal attention,
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DIETHYLBENZENE (D1EB)
CeHa(C2Hs5)2

TLV, 100 ppm {(Based on TLV for Ethylbenzene)

Odor Threshold; Data Unavailable

PROPERTIES: DIEB s a colorfess liquid with a

Benzene~{ike hydrocarbon odor. 1t has a specific
gravity of 0,87, the molecular weight s 134,21,
the boiling point Is 182°C, the freezing point is
-43°C, 1t Is negligibly soluble {n water,

SYMPTOMS: D{EB {s an irritant fo the eyes and

mucous membranes, It can cause dermatitis from
prolonged or repeated exposure. Inhalation of
high concentrations of the vapor is uniikely at
normal amblent conditions, It can cause headache,
dizziness, nausea and coma at very high concentra-
+lons,

PROTECTIVE EQUIPMENT: Workers shou{d wear

appropriate clothing and equipment to prevent
prolonged or repeated contact, Goggles shouid be
worn |f there is any reasonable probabiiity of eye
exposurs, For respiratory protection a full
faceptece chemical cartridge respirator equipped
with organic vapor cartridges may be used {f the
vapor concentration does not exceed 1000 ppm., For
vapor concentrations greater than this, a respira-
tor with suppiied air shouid be used,

FIRE HAZARDS: DJEB is a moderate fire hazard when

exposed to heat or tlame, It can react with oxi-
dizing materials, Flash point = 133°F, autoigni-
tion temp, = 806°F, vapor density = 4,62 (air = 1),
Extinguishing agents = CO,, dry chemjcai, foam,
water fog, Fight fire in the same manner as any
Grade D petroleum fire, Firefjghters should wear
respiratory protection,

FIRST AID: Remove victim from contaminated area.

1f breathing has stopped, give mouth-to-mouth
artificial respiration, If breathing is difticuit,
give oxygen, If the eyes have been splashed with
DiEB, fiush with plenty of low velocity water for
at least 15 minutes and get medical attention, If
the body has been spiashed, remove contaminated
ciothing and wash aftected areas with socap and
water, If the victim has swal{owed any D{EB, give
3-4 glasses of milk or water to dilute stomach
contants, DO NOT INDUCE VOMITING, Get immediate
medical attention,
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DIMETHYL ETHER

Methyl Ether
Wood Ether
Methoxymethane

CH30CH3

TLV, Data Not Available
Odor Threshold; Data Not Available

PROPERTIES: Dimethyl ether is a colories flammable
gas with a sweet chioroform-iike odor, The mole-
cuiar weight Is 46,1, the boiling point is -12,5°F,
and the vapor desity Is 1,6 (air = 1),

SYMPTOMS: Dimethyl ether Is not toxlc in the sense
of being a poison, Inhalation produces some
anesthesia, but less than that of ethyl ether,
blurring of vision, headache, intoxication, and
loss of consclousness., Death due to respiratory
faflure may result from severe and continued expo-
sure, Liquid or concentrated vapor s {rritating
to the eyes, Contact of lfquid with skin may
cause frostbite,

PROTECTIVE EQUIPMENT: Masks equipped with an
organic vapor canister may be used in atmospheres
containing less than 2% dimethy! ether, For con-
d{tions other than these, suppiled air masks
should be used,

Chemical gloves and spiash-proof cover goggles
shouid be worn when handling liquid dimethy| ether,

FIRE HAZARDS: Dimethy| ether Is a flammable gas.
The flammabie (imits = 2% to 5C% in air, ignition
temperature = 662°F, Let fire burn, Stop flow of
gas (f possible, Cool exposed containers and pro-
toct men affecting shut-off with water,

FIRST AID: Move victim to tresh air, |f breathing
has stopped, give mouth-to-mouth artificial
respiration fol lowed by oxygen when he starts
breathing on his own, 1f breathing has not stopped
but s difficult, give oxygen,

It victim has been exposes to fiquid dimethy! ether,
remove contaminated clothing and flush af fected
areas with plenty of water, DO NOT RUB AFFECTED
AREAS, If the llquid has gotten {nto the eyes,
flush with plenty of low velocity water, If victim
has swallowed any liquid and is conscious, have

41.

him drink as much milk or water as possible.
DO _NOT INDUCE VOMITING, In all cases of over-

exposure, consult a physician as soon as possible,
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2,4 DINITROPHENOL (NSI)
(NO2)2C6H30H

TLV, 0.2 mg/m3, Skin Absorption
Odor Threshold; Unknown

PROPERTIES: Dinitrophenol is a yellow crystaliine
powder, It has a molecuiar weight of 184,11, a
melting point of 112°C, and a density of 1,683 at
24°C,

SYMPTOMS: The most characteri{stic systemic of fect
i{s that of increasing the metabolic rate., This
increase may result in llver and kidney damage,
Oxygen consumption, body temperature, respiratory
rate, and heart rate are alf increazsed., The skin
becomes hot and flushed, and profuse perspiration,
intense thirst, severe headache, nausea, vomiting,
abdominal pain, restiessness, anxiety, deiirium,
and general weskness occur, Excessive hunger,
acidosis, and dehydration may be followad by cir-
culatory or respiratory col lapse and death,
Additionally, the l[lterature reports the formation
of cataracts in the eyes of laboratory animals
exposed to Dini+trophenoi,

PROTECTIVE EQUIPMENT: Workers should wear clothing
and equipment to prevent contact with 2,4 Dinitro-
phenol, Goggles shouid be worn If there s any
possibillty of the eyes being exposed. Disposable
high ef ficlency dust masks (biue 3M #8706) should
be worn when handling the material, when the
material s wet (the normal condition when being
handlied) it does not present a dust or respiratory
probiem,

FIRE HAZARDS: When dry, Dinitrophenol is a serious
fire hazard when exposed to heat or fiame, It can
be extinguished with 005, dry powder, or water fog.

FIRST AlD:

42.

{f the material has gotten into the
eyes, flush with plenty of fow velocity water for
at least 15 minutes. If the body has been exposed
to contamination, remove contaminated ciothing and
wash af focted aress with soap and water. {f the
af focted area is no more than a hand or the sum of
the areas is no more than the size of your hand,
no action is required beyond thorcughly scrubbing
the areas wi{th soap and water, I{f, however, the
areas are equal to or greatar than the area of an
arm or leg, thoroughly wash with soap and water
and get medical attention, Anytime a worker shows
any of the symptoms of overexposure he should be
seen by a physician,
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ETHYLBENZENE

EB
Phenylethylene

CgHio

TLV, 100 ppm
Odor Threshold; 140 ppm

PROPERTIES: Ethyibenzene Is a colorless liquid
with a sweet gasoline~li{ke aromatic odor, it has
a molecular weight of 106,16, a specific gravity
of 0,86258 at 25°C and a vapor pressure of 3,7
tair = 1), "Saturated" air with the vapor at 26°C
and 760 mm fs 1,328, It botls at 136,2°C and
freezes at 95,01°C, The flashpoint Is 63°F,
autoignition temperature is 810°F, Ethylbenzene
{s only slightly soluble in water at 15°C (14 mg/
100 mi), but Is miscible with alcohol and ether,

SYMPTOMS: Ethylbenzene toxicity {s characterized
by Its {rritancy to the skin, and lass markediy to
the mucous membranes, At a vapor concantration of
200 ppm i{n the air, the vapor has a trans{ent
{rritant effoct on the eyes; at 1000 ppm, (rr{ta-
tlon and tearing, but tolerance develops rapidly;
at 2000 ppm, eye i~r{tation and tearing are
{immed{ate and severe, and are accompanied by
moderate nasal (rritation, decreasing somewhat in
several minutes; at 5000 ppm, the vapor causes
intoferabie {rr{tation to the eyes and nose,

Animal tests performed (n EB vapor concentrations
from 400 to 2200 ppm, 7 to 8 hours per day, 5 days
per week, for as long as 6 months, showed no harm=
fui effects by any criteria of injury, It s
apparent that no systemic ef fects can be expected
at levels producing distinctly disagreeable, yet
tolerable, skin and eye irritation,

EB fs a skin irritant which can produce biistering
in severe cases of continuous or repeatsd contact,
This most frequentiy occurs when EB Is heid in
contact with the skin by clothing, shoes, rings,
watches, etc, [t can cause drying of the skin and
dermatitis, ’

Liquid and high concentrations of the vapor are

severely Irritating to the eyes and can cause burns

in extreme cases.

43.

tngestion of EB causes irritation and possibly
burns to the mucous membranes of the mouth,
esophagus, and stomach, |If any £EB enters the

fung {t will cause chemical pneumonia and possible
suffocation, The symptoms associated with
ingastion of EB are headach, darmatitis, narccsis,
and coma, The LD5q is 0.5 to 5 gm/Kg (rat),

PROTECTIVE EQUIPMENT: Masks equipped with organic

FIRE HAZARDS:

FIRST AID: (OVER)

vapor canister will provide respiratory protect ion
in atmospheres containing less than 1000 ppm EB
vapor, In conditions other than these, suppiied
ai~ respirators are recommended,

Chemicai gloves and spiash-proof goggles are
recommended when hand iing EB,

Addi tfonal protection such as siicker sufts, boot
face shield, and self contained breating apparatus,
may be requi-ed in some Instances, s

Ethy Ibenzene is a Ciass 1B flam—
mable liquid, Flashpoint = 63°F, flammabie
limits = 1% to 6,7 in air, autoignition tem-
perature = 810°F, Irritating vapors are generate
when heated, Fire extinguishing agents = foam d
(most ef fect{ve), water fog, carbon dioxide or
dry chemical,
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FIRST AID: Remove victim from contaminated

atmosphere. Remove contaminated clothing under
safety shower, Wash affected areas thoroughly
with plenty of water, Soap may bes used {f
available,

If victim {s not breathing, start mouth-to-mouth
artificlial respiration followed by oxygen when he
starts to breathe on his own, I(f breathing has
not stopped but is difficuit, give oxygen.

If any EB has gotten {nto the ayes, flush with
plenty of Jow velocity water for at least 15
minutes,

In case of Ingestion, If the victim is conscious,
glve as much milk or water as he can drink, DO
NOT INDUCE VOMITING,

In ali cases of overexpcsure consult a physician
as soon as possible,

43A.
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ETHYL CHLORIDE

Chlorocethane
Monochloroethane
Hydrochloric Ether
Muriatic Ether

CH3CH2C1

TLV, 1000 ppm
Odor Threshold; Data Not Available

PROPERTIES: Ethyl chioride {s a coloriess liquid
or gas with a pungent ether=jfke odor, It has a
molecu lar wefght of 64,52 and a vapor dens{ty of
2,23 (air = 1),
a boliing polnt of 12,2°C, and a vapor pressure of
1064 mm Hg at 20°C, The flash point fs S8°F, the
autoignition temperature Is 966°F, and the flam—
mable {imits are 3,75 to 15.4% in air, Ethyl
chloride is 0,57% soluble in water at 20°C, 48%
soluble In ethyl aicohol at 21°C, and {s soluble
in ethyl ether,

SYMPTOMS: Exposure to vapor concentrations of
13,000 ppm produce only slight symptoms of toxlcity,
19,000 ppm produce weak analgesia within 12 minutes,
25,000 ppm produce a jack of coordination within a
few minutes of exposure, and 40,000 ppm causes
almost {mmedlate symptoms of eye (~r{tatfon, loss
of coordination, stomach cramps and stupor, The
most serfous concern {s a high level exposure to
athy{ chloride, Chronic exposure to fevels in
excess of 1,000 ppm can cause l{ver and kidney
damage, The most serlous concern from exposure

to high concentrations of the vapor, other than

the anesthetic ef fect, Is the possibility of
potent{ation of adrenaiin and resultant card{ac
arrhythmias,

Liquid ethyi chioride spliled on the skin or in
the eyes causes rapid cooling, presenting the
possibiiity of frostbite,

Ingestion of the liguld results in the probability
of frostbite of the mouth, throat and stomach,
Toxic symptoms from Ingestion are the same as
those from inhalation of the vapors.

PROTECTIVE EQUIPMENT: For vapor concentratfons
from 1,000 ppm to 2% for 12 hour or jess, full
tacepiece raspirators equipped with organic vapor
canlster [s sufficient, For other conditions,
alr suppiled, full facepiece respirators are

recommended, Siicker suit, boots, gloves and
cover goggles or face shieid are recommended where

It has a meliting point of ~138,7°C,. FIRE HAZARDS:

FIRST AID:

44.

there s a possibility of contact with liquid
ethy| chloride,

Etny | chloride is a highly flam-
mable gas, Toxlc and {~rftating gases are
generated in fires., Flashpoint = -58°F, auto
fgnition polnt = 966°F, flammabie [imits = 3,75%
to 15,4% in air, Fire extinguishing procedure =
let fire burn, shut off flow of ethy| chioride,
cool surrounding equipment with water, Smallier
fires may be extinguished with water fog, carbon
dioxide or dry chemicai,

Move victim to fresh air, If

breathing has stopped, give mouth=to~mouth art i~
ficial respl-ation. If breathing is difficult
give oxygen, |f Iiquid has gotten into eyes or

on skin, flush with plenty of water for 15 minutes,
DO NOT RUB AFFECTED AREAS.

If any of the material has been swal iowed, and
the victim (s conscious, give as much milk or
water as he can 'drink, then induce vomiting by
having him stick his tinger down his throat.




ETHYLENE

Ethene
Olefiant gas
Etherine

CoHg

TLV, Simple Asphyxiant
Odor Threshold; Data Not Available

PROPERTIES: Ethyiene is a lfiquitiable colorless I# victim has been exposed to [iquid ethylene,
gas which has a suffocating faint sweet ether-{ike flush exposed tissue with pienty of water, DO
odor, The molecular weight Is 28,05, the bolling NOT RUB AFFECTED AREAS, Consult a physiclan as
point {s =154,7°F, the specific gravity of the soon as possible,

ltquid {s 0,569 at -103,8°C and the vapor density
is 1,0 (alr = 1),

SYMPTOMS: The primary hea{th hazard of ethyliene
is that it i{s an asphyxfant, Exposure to moderate
concentrations In air causes drowsiness and diz-
zi{ness, Overexposure causes headache, drowsiness
and muscular weakness and may lead to unconscious~
ness and death from suffocation,

Ethylene Iis not {rritating nor injurious to the
skin, eyes, nose or throat in gas form., Liquid
ethy lene can cause frostbite to exposed tissue,

PROTECTIVE EQUIPMENT: In vapor concentrations up
to 1%, masks equipped with an organic vapor
canister will provide adequate respiratory protec-
tion for short (5 to 10 minutes) periods., For
conditions other +han these, 2 full facepiece mask
with suppltfed air {s recommended, |f there is a
Iikelthood of exposure to liquid ethylene, siicker
sult, boots, gloves and faceshieid are recommended.

FIRE HAZARDS: Ethylene is a highly flammable gas.
Flashpoint = =213°F, flammable limits in air =
2,75% to 28.6%, autofgnition temperature = 842°F,
Fire oxtinguishing agents = stop fiow of gas, cool
surrounding equipment wi{th water, Do not
extinguish flames without stopping flow of gas,
extremo danger of flashback explosion wiil result,

FIRST AID: Move victim to fresh air, If breathing
has stopped, gfve mouth=-to-mouth art{ficial
respiration, If breathing Is difficult, give
oxygen.

6113
23041



o

FREON

Genetron
Isotron
Ucon

Various Trade Names

46.

Freon is a trademarked name for a series of fluorinated-

chlorinated hydrocarbons.

TLY, Simple Asphyxiant
Odor Threshold; Data Not Available

PROPERTIES: Most freons are gases at room tem~
perature and are usuaily coloriess and odoriess
although some may have a sweetish odor, Freons
are liquifiable with pressure,

SYMPTOMS: freons are not toxic from a systemic

standpoint, Their greatest health hazard {s their
asphyxiant quality, The gas Is non-irritating to
the skin, eyes, nose or throat, The liquid can
cause frostbite to exposed tissue,

The symptoms of overexposure are those of simpie
asphyxia, {.e., drowsiness with or without nauseas,
headache, lack of coordinatfon and muscular weak-
ness. |f the expcsure continues, unconsciousness
and death result for hypoxia,

PROTECTIVE EQUIPMENT: In environments having a

FIRST AID: Move victim to fresh air,

freon vapor concentration greater than 1,000 ppm
up to 13, MSA or Comfo masks equipped with organic
vapor canisters may be used., For other condi{tlions,
a supplfed air respirator should be used,

Chemicai gloves and face shield should be used ff
there Is a Itkellhood of exposure to liquid freon,

FIRE HAZARDS: Freon fs non-fiammable and f{s not a

fire hazard t{tseif, However, {f it contact hot
surfaces or a naked flame, {t produces phosgene,
an extremaly polsonous gas,

If breathing
has stopped, give mouth=fo-mouth artificial
respiration UNLESS the victim has been exposed to
combustion products of freon, In the latter case
use an alternative form of arti{ficial respiration,
Do not use mouth-to-mouth., If the victim is having

difficulty breathing give oxygen, 1+ he has been
exposed to liquid freon, flush exposed areas with
plenty of water, 0O NOT RUB AFFECTED AREAS, For
overexposure To freon or ANY exposure to phsogene,
consuit with a physiclian as soon as possible.

NOTE TO PHYSICIAN: When treating for freon expo-

sure, consideration shouid aiways be given to the
possibility of phosgene exposure (f thare has
been a fire (see FIRE HAZARDS),
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HEAVY 0X0 ENDS

TLV, Not Established
Odor Threshold, Data Unavailable

PROPERTIES: Heavy Oxo Ends are composed of
approximately 755 high alcohols (greater than
Cyqy) with the balance primarfiy composed of
ethers, carboxylic acid groups and acetals, The
material Is a clear to yellow ofly lfiguld which
may have a green cast, The speciffic gravity is
0.854, the molecular welight averages 283.4, and
the flash point {s 350°F,

SYMPTOMS: See Oxo Alcohol,

PROTECTIVE EQUIPMENT: See Oxo Alcchol,

FIRE HAZARDS: Heavy Oxo Ends are a Class |!}iB
combustible (iquid and therefore present a
simiiar, aibeit, somewhat less fire hazard than
oxo alcholi, See Oxo Alcchol,

FIRST AID: See Oxo Alcahol.
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HEXAKE

Hexyl Hydride
Normal Hexane

CH3 (CHp) 4CH3

TLV, 50 ppm
Odor Threshold; Data Unavailable

PROPERTIES: Hexane {s & clear, volattile Ifquid
with & mf{id gasoiine-iike odor, It has a molecular
weight of 86,17, and a specific gravity of 0,660,
It soltdifies between =95°C and =100°C and bofls
at 68,95°C, It has a vapor pressure of 150 mm Hg
at 25°C, The flash point {5 =23°F and it {s
miscible with most organic solvents and quite
soluble in alcohol,

SYMPTOMS: High concentratfons of hexane can be
frritating to the eyes and nose, The iiqufd §s
frritating to the eyes and can produce dermatitis
through prolonged or repeated contact, Inhalation
of high concentrations causes Ifght headedness,
dizziness, nausea, headache, muscular weakness,
numbness and can eventually cause chemical
pneumonfa. Central nervous system damage has been
described f{n empioyees exposed to 650 ppm in a
furniture factory, Other organs susceptible to
damage by hexane are the skin, eyes and respiratory
system,

PROTECTIVE EQUIPMENT: Workers shouid wear
appropriate clothfing and equipment to prevent
proionged or repeated skin contact, If there is
any reasonable probabliity of eye contact, chemicai
goggles shouid be worn, In environments of not
more than 1000 ppm hexane, respirators equipped
with organic vapor cartirfidges may be worn. When
the concentration exceeds 1000 ppm up to 5000 ppm,
a2 full facepiece respirator with organic vapor
cartridges may be used, For other conditions,
only a respirator with suppifed afr shouid be used,

FIRE HAZARDS: Hexane i{s a Grade C fiammabie
Ifquid, Flash point = -7°F, flammable Iimits in
atr = 1,15 to 7,7%, autoignition temp. = 500°F,
vapor density = 2,98 (afr = 1), Extinguishing
agents = dry chemfcal, foam, or carbon dioxide,

FIRST AiD:

48.

Remove the victim from the contaminated
area, |f breathing has stopped, give mouth-to-
mouth artiffclial respiration, Give oxygen §{f
breathing s difficult, Promptiy remove contam-
fnated clothing (ffre hazard) and wash af fected
aress with soap and water {f clothing has become
wet with hexane, 1f any hexane has entered the
eyes, immediately flush with plenty of low velo-
city water for at least 15 minutes., If any has
been swal lowed, give 34 glasses of mijk or water
to difute stomach contents., DO NOT INDUCE

VOMITING, Get prompt medical attention.,
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HYDRAZINE SOLUTION
NoHg

TLV, 0.1 ppm; Skin Absorption
Odor Threshold; Data Not Available

PROPERTIES: Hydrazine i{s a coloriess iiquid with
an ammonfa-i{ike odor, It has a molecular weight
of 32,05 and a spectific gravity of 1,0036, The
boffing point s 113,5°C, meiting pofnt s 2°C,
and a flash pofat of 10°F, It §s fnsoluble in
chioroform and ether, miscible with water and
methyl, ethyl, propyl and fsobutyl alcchols,

SYMPTOMS: The (fquid is frritating to the skin
and eyes and may cause burns to efther, The vapors
are frritating to the eyes, ncse, throat and, in
high concentrations, fo the skin, Exposure causes
dizziness, nausea, dermatftfs, and may cause
temporary bilndness.

PROTECTIVE EQUIPMENT: Workers should wear
clothing and equipment to prevent any possibie
exposure, {f there is any possibiffty for the
eyes to be exposed, goggles shouid be worn, In
atmospheres containing no more than 50 ppm, a
Suppifed atr respirator In the demand mode may be
usaed, When the vapor concentration exceeds 50 ppm,
the respirator should be switched to the continuous
f low mode,

FIRE HAZARDS: Hydrazine is a fiammable Iiquid.
Vapor pressure = 10 mm Hg at 20°C, the fiammable
limits fn afr = 4,7% to 1008,

FIRST AID: Remove victim from contaminated area,
1f breathing has stopped, give mouth-to-mouth
artificial respiration, |f breathing is difficult
gfve oxygen, Immedfately ffush with plenty of low
velocity water for at least 15 minutes {f hydrazine
enters the eyes, Remove contaminated clothing and
wash affected areas with soap and water {f the body
has been exposed, |f any hydrazine has been
swallowed, gfve 3-4 glasses of milk or water to
dflute stomach contents and have victim induce
vomiting by sticking his finger down his throat,
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HYDROGEN

( H

TLV, Simple Asphyxiant
Odor Threshold; Odorless

PROPERTIES: Hydrogen is a coloriess and odoriess
gas, It has a density of 0,069 (alr = 1), a mle-
cular weight of 2, and a bol ling point of -252,8°C.

SYMPTOMS: Hydrogen is a simple asphyxiant and can
cause hypoxia or suffocation by repiacing the oxy-
gen In the air needed to sustain life., The early
symptoms of hypoxia are headache, shortness of
breath, and mental siuggishness, |f the person Is
not removed to fresh air~, he will exhibit blueness
about the flps, face and tingernails, This will
be fol lowed by unconsciousness and death,

There is no known problem assocfated with skin or
eye contact, Ingestion Is not a problem due to
the fact that hydrogen Is a gas under normai con-
ditions,

PROTECTIVE EQUIPMENT: Full facepiece suppliied air
breathing apparatus {s the equipment of chofce for

( entering atmospheres containing high concentrations
of hydrogen, ’

FIRE HAZARDS: Hydrogen is a tlammable gas., The
autolignition temperature = 585°C, flammable {imits
= 4% to 75% iIn air, the density is 0,069 (air = 1),
Fire extinguishing agents = flow of gas must be
stopped before fire Is extinguished to prevent
accumuiation of expiosive vapors, Extinguish

with CO,, dry chemical, water,

FIRST AlD: Remove victim to fresh air, if
breathing has stopped, give mouth-to-mouth artiffi-
clal respiratfon, |If breathing is ditficuit, give
oxygen, Recovery will usuaily be rapid,




HYDROGEN CHLORIDE
Hydrochloric Acid

HCL
HC1

TLV, 5 ppm (Ceiling)
Odor Threshold; 1 to 5 ppm

PROPERTIES: Anhydrous hydrogen chioride is a
coloriess gas with a sharp, biting odor, It has a
molecular weight of 36,5, a bolling point of =-85°C,
and a density of 1,3 (air = 1),

The aqueous solution is clear to slightiy yellow,
I+ has a boliing point of 110°C and a specific
gravity of 1,16 (20°Be).

SYMPTOMS: Inhalation of excessive concentrations
of hydrogen cyanide vapors immediately produces
severe [rritation of the upper respiratory tract,
resulting In coughing, burning of the nose and
throat, and a choking sensation, 10 ppm can be
tolerated for 60 minutes, 20 ppm for 30 minutes,
30 ppm for 10 minutes, and work bocomes {mpossible
at concentrations of 50-100 ppm, Concentrations
of 1,000-2,000 ppm are Immediately hazardous to
{ife, Chronic exposure to low concentrations
causes ercosion of the teeth,

Concentrated solutions of HCl are destructive to
clothing and, on contact with the skin, causes
severe burns unless promptiy washed off, Repeated
skin contact with dilute solutions may lead to
dermati{tis, Exposure to concentrated vapors may
also result in burns or dermatitis,

Contact of the eyes with HCI, either as a gas or
in solution, rapidly causes severe irritation of
the eyes and eyelids, If not quickly removed,
there may be permanent visual impairment,

Ingestion of concentrated HC| solution causes
severe burns of the mouth, esophagus, and stomach,

PROTECTIVE EQUIPMENT: Full facepiece respirators
with acid canisters may be used {n concentrations
of up to 50 ppm. At other conditions, suppiied
air masks should be worn, Chem{cal safety goggles
and gloves should be worn when handiing HCI,
Additional protective clothing may be indicated
under some circumstances,

FIRST AID:

51.

FIRE HAZARDS: Non~fjammable, but may cause fire

it aliowed to contact organic material,

Quickly remove victim from con-
taminated atmosphere and flush af fected areas of
the body with large wolumes of water, If victim
has fnhaled HCI vapors and fs having difficulty
breathing, give oxygen, |f any aqueous HC! has
been swal iowed, DO NOT INDUCE VOMITING, Have
victim wash out his mouth and then drink as much
milk or water as he can,
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HYDROGEN CYANIDE

Hydrocyanic Acid
Prussic Acid

HCN
TLY, 10 ppm (Skin)

52.

Odor Threshold; 2 to 5 ppm (Some people may be unable to smell HCN)

PROPERTIES: Hydrogen cyanide Is a coloriess flam=
mable gas at room temperature, or bluish-white
when fiquified, It has a characteristic faint odor
resembliing bitter aimonds, It has a molecular
welight of 27,03, specific gravity of 0,941, bolfing
point of 25,6°C and a melting point of =-13.4°C,
The closed cup flashpoint Is 0°F, the flammable
{imits are 5,6% to 40% In air, The vapor pressure
is 620 mm/Hg at 20°C, Hydrogen cyanide fs slightly
soluble fn ether, miscible with water and alcohoi,

SYMPTOMS: Concentrations of 18-36 ppm will produce
slight symptoms of weakness, headache, sweating
and nausea after several hours, 4555 ppm can be
tolerated for oniy l/2 to 1 hour before producing
symptoms, 110-135 ppm s dangerous to life within
14 to 1| hour, 135 ppm is fatal within 30 minutes,
181 ppm s fatal within 10 minutes, and 270 ppm is
immediately fatai,

HCN can be absorbed through the skin; therefore,
all bodiiy contact with gas or liquid must be
avolded. In atmospheres having greater than

100 ppm, respiratory protection alone is {nadequate,
Under these conditions, a vapor-proof suit must be
worn, HCN is also readfly absorbed through the
mucous membranes of the eyes, Exposure of the
eyes To elither HCN vapors or liquid HCN wii{l pro-
duce the same systemic effect as I(nhaling vapor,

In addition, there will be considerable eye
irritation.

Ingestion of as [ittle as 0.3 gram of HCN would be
fatal for a 165 pound man,

PROTECTIVE EQUIPMENT: A respirator with cartridges
rated for HCN may be used in concentrations up to
100 ppm, However, the supplled air respirator [s
a better choice., When the concentration exceeds
100 ppm, a vapor-proof sulft should be worn,
Anytime HCN fs being handled, chemical gloves and
eye protection should be worn,

FIRE HAZARDS:

FIRST AID:  Move to fresh air,

MOUTH=-TO-MOUTH,

Flammable gas. Flashback may occur
along vapor trati, Vapor may expiode ff fgnited
in an enciocsed area, Flash point 0°F, fiammable
fimits in air 5,68 to 40.0%, lgnition temperature
1004°F, CAUTION: Do not extinquish flames before
stopping flow of gas, extremely toxic and poten-
tlally explosive concentrations of vapor will
raesuit,

If victim has
been exposed to HCN vapors and breathing has
stopped, gfve artificial respiration but NOT

I¥ breathing Is difficuit, glve
oxygen and support respiration, {f victim has
been exposed to Jiquid HCN, remove contaminated
clothing and flush exposed areas with coplous
amounts of water, If any liquid has been

swal lowed and victim is consclious, glve mlik or
water to drink and have victim induce vomiting,

See ACRYLONITRILE FIRST AID and NOTES TO PHYS! -
CIAN concerning cyanide kit,
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HYDROGEN IODIDE

Anhydrous Hydriodic Acid
HI

TLV, 0.1 ppm (Ceiling)
Odor Threshold; Data Unavailable

PROPERTIES: Hydrogen jodide s a colorless, acrid,
non-flammable gas, It fumes in moist atr and is
decomposed by exposure to Iight. The moiecuiar
weight fs 127,93, melting point is =50,8°C, bofifng
point =35,1°C. It s extremely soluble fn water,

SYMPTOMS: Hydrogen fodide s a strong irritant to
the eyes, skin and respiratory tract. The toxicity
of hydrogen fodfde fs due to the fodine; the
symptoms, therefore, are the same as those of -
fodine exposure. See lodine,

PROTECTIVE EQUIPMENT: Workers should wear
appropriate protective ciothing to prevent any
skin contact, Hydrogen fodide attacks natural
rubber, Therefore, only synthetic rubber or
plastic gioves, aprons, etc. shouid be used, If
there is any reasonable probability of eye expo-
sure, gogglies should be worn, Full facepiece
sdpplfed air respirators shouid be used for
respiratory protection,

FIRST AlID: Remove victfim from contaminated area,
Remove contam{nated clothing and flush af fected
skin with soap and water, Flush eyes with plenty
of low velocity water for at least 15 minutes.
Give mouth~to~mouth artificial respiration ff
breathing has stopped or oxygen if breathing fs
difffcult, Ingestion of hydrogen fodide is nct

a problem due to the fact that i+ is a gas. If
the person has swaliowed any material containing
hydrogen jodi{de, consf{deration must be given to
the nature of the materfal swalliowed. Unfess the
nature of the swallowed materfal fndicates other-
wise, the first atld treatment is to give 34
glasses of milk with approximateiy 1 tablespoon
common cooking ofi mixed in each glass, This will
dfiute the stomach contents and take up the fodine.
DO NOT INDUCE VOMITING, Get {mmedfate medfcal
attent fon,

6113
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HYDROQUINONE

1,4 Benzenediol
p-Dihydroxybenzene
Hydroquinoi
Pyrogentisic acid
Quinol

CeHa(OH)2

TLY, 2 mg/m3 .
Odor Threshold; Data Not Available

PROPERTIES: Hydroquinone (HQ) is a white to [ight
tan or gray crystaliine combustible materiaf, It
has a mlecular weight of 110.11 and a specific
gravity of 1,330, HQ melts at 172,3°C and bolls
at 286°C, The closed cup flashpoint Is 329°F and
at 25°C the vapor pressure {s 1.8 x 10~5 mm. it
is moderately solubie in water, and quite solubie
in alcohol and ether,

SYMPTOMS: Hydroquinone exhibits a low order of
acute or chronic foxicity by inhalation, Exposures
at or below the 2 mg/m3 {evel have no systemic
effect, HQ Is toxic by ingestion, The LDgq for
rats {s 370 mg/Kg, Ingestion can cause ringing fn
the ears, nausea, dizziness, a sense of suffocation,
{ncreased respiration rate, vomiting, palor,

muscu lar twitching, headache, difficuity breathing,

cyanosis, delirium, and collapse, The urine is
green or brownish-green, Lethal aduit dose s
2 grams, Direct contamination of the eye with
particles of HQ can cause immediate irritation
and may result In ulceration of the cornea,
Contact with the skin may cause dermatitis,.

PROTECTIVE EQUIPMENT: Approved type dust respira-
tors should be worn when hydroquinone dusts are
present, Chemical gloves shouid be worn when
handiing HQ. If there §s a potential for eye
exposure to HQ dust, chemical goggles should be
worn,

FIRE HAZARD: Hydroquinone {s a combustible solid,
The flashpoint s 350°F,. Dust explosion Is )
possible. Extinguish fire with water, foam, dry
chemical, carbon dioxide,

FIRST AID: HQ s not a serious skin irritant or
sens{tizer; however, (f contact |s made with the
skin, it should be washad off immediately, HQ has
a chronfc effect on the eye as well as an acute
Irritating effect, If the eyes are exposed, they

should be immediately flushed with plenty of water
for 15 minutes.

If HQ Is inhaled, some wili also be swal fowed.

If victim Is conscious, give milk or water and
have him vomit, |f breathing is difficult, give
oxygen and support respiration, If breathing has
stopped, give artificial respiration, If victim
Is unconscious or having convulsions, do nothing
except keep victim warm and seek medical

attent ion,
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PROPERTIES:

SYMPTOMS :

FIRE HAZARDS:

I0ODINE
I2

55.

TLV, 0.1 ppm (Ceiling)(Do not exceed for even brief periods)

Odor Threshold; Data Not Available

lodine is a heavy grayish black to
purple crystalline solid which has a3 metaliic
fuster and characteristic odor, It meits at
113,5°C, bolis at 184°C, but sublimes readily at
20°C, It has an atomic weight of 126.9, lodine
{s insoluble in water but {s dissoived by con~
centrated aqueous solutions of potassium fodide or
other fodides, It Is soluble In alcchol and many
other organic solvents, It has a specific gravity
of 4,98 (Hy0 = 1) and a vapor density of 9.0 (air
= 1),

Inhaiation of lodine vapors may cause
irritation to the nasal and respiratory tract,
causing burning sensations to the mucosal, tracheal,
and puimonary tissues, High exposures may cause
lung edema, ODermati{tis and eye irr{tation are
possible from vapor exposure, Eye contact with
solld fodine can cause severe burns leading to
corneal opaci{ties with potential irreversible
bifndness,

tngested {odine i{nduces lethargy, irritation of
the mouth and nasal passages, iabored breathing,
and bloody urine, Because of its Irritating pro-
perties, iodine ingestlon may cause gastroin-
testinal upset with vomiting and diarrhea, shock,
corrasive gastritis, asphyxlation trom constriction
of the esophagus or chemical pneumonia. High dose
fngestion of lodine may be fatal, Llong-term high
levei exposures will cause a reversible reduction
{n thyroid function,

PROTECTIVE EQUIPMENT: Full facepfece respirators
equipped with NIOSH/MSHA approved cartridges may
be usad when vapor concentratfons do not exceed

1 ppm, For other conditions, fuil facepiece
supplled alr respirators should be worn, Rubber
gloves and chemical goggles should be worn when
handiing fodine, Boots, aprons or chemical suits
shoufd be worn when necessary to prevent skin con-
tact,

lodine {s non-f jammabie but may
tgnite some combustible materials on contact,

FIRST AID:

Remove victim from contaminated area,
If respiration has stopped, give muth-to-mouth
artificlal respiration, 1If breathing fs ditficult,
give oxygen. In case of eye contact, immediately
flush with water for at jeast 15 minutes, For
skin contact, remove contraminated clothing and
flush af fected areas with large volume of water,
it sodium thiosulfate {s avallable, rinse skin
with a 5% sofution, If this is not availabie,
use rubbing alcchol and/or any common cooking
(vegetable) ofl. If irritation ocaurs, consult a

physlclan." Thorcughly ciean contaminated clothing
and shoes before reuse,

If victim has swaliowed fodine, have him drink
large quantities of milk and any common cooking
(vegetabie) oli If avallable, DO NOT INDUCE

VOMITING, Take Immediately to a hospital or phy-
siclan, If vomiting occurs, give additional
water, |f unconscious or In convuisfons, do

nothing except transport immediately to a hospital.

NOTES TO PHYSICIAN: Treat victim of fodine vapor

overaxposure symptomatically, Also, observe and
treat for possible onset of puimonary edema,
which may be delayed. For ingestion cases,
gasiric lavage with a soiuble starch or protein
sclution will remove fodine from the stomach.
Further treatment consists of cori-ecﬂng fiuld
and electrolyte imbalance, Therapy for shock may
be necessary,
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ISOBUTYLENE - ‘ -

Isobutene
2-Methylpropane

CHaC(CH3)»

TLY, 1000 ppm
Odor Threshold; Data Not Available

PROPERTIES: Isobutylene is a volatile liquid or

easily fiquified gas with a faint odor., The mole-
cular weight Is 56,1, a bolling point of -6,9°C, a
specific gravity of 0,594 (20°/4°C) and a vapor
density of 2,01 (air = 1),

SYMPTOMS: Isobutylene can be irritating to the

eyes, nose and throat In very high concentrations,
Most people do not find the vapors Irritating at
or below the TLV. Inhalation of high concentra-
tions (above the TLV) will cause dizziness or lcss
of consciousness. This Is caused by both suf-
focation and the anesthetic action of the vapor,
Its lethal effects are caused by the depietion of
oxygen more than the anesthetic effect, Other
symptoms of overexposure are lack of coordination
and muscular weakness. Exposure of the skin to
the vapor presents no hazard, but Iiquid Isobuty~
lene can cause frostbite. Exposure of the eyes to
fhe vapor presents no known hazard, Ingestion is
not a problem because [sobutylene is a gas at tem—
peratures above ~7°C,

PROTECTIVE EQUIPMENT: Alr suppifed breathing

apparatus is the equipment of choice for respira-
tory protection, Chemical goggles and gloves
should be worn when handiing liquid isobutylene,
Additional protective equipment may be required if
there exists the possibllity of exposure of the
body to liquid Isobutylene,

FIRE HAZARDS: Isobutylene is a fiammable gas.

The flammabla [Imits In alr = 1,85 to 9.6%, flash
point = <105°F, ignition temperature = 869°F,
Extinguishing agents: let fire burn, stop flow of
gas, Extinguish smal{ fires with water fog, dry
chemical or carbon dioxide, May form explosive
concentrations or flash back along vapor trall If
tire Is extinguished before gas {s shut off,

56.

FIRST AlD: Move victim to fresh alr, |f breathing

has stopped, glve mouth=to-mouth artificiail
respiration, If breathing Is difficult, give oxy-
gen and support respiration, Usually, as soon as
the patient is moved to fresh air recovery is
rapid, If skin has been exposed to liquid

Isobuty fene, flush with water but DO NOT RUB

AFFECTED AREAS,
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LACTIC ACID

2-Hydroxypropanoic Acid
Racemic Lactic Acid

Milk Acid
Alpha-hydroxypropionic Acid

CH3CHOHCOOH - H20

TLV, Not Established
Odor Threshold; Not Established

PROPERTIES: Lactic acid Is a thick, syrupy liquid
which fs clear to yellow In color, It has a weak,
unp feasant, sour odor, The moiecuiar weight is
90,08, the boi ling point is 122°C, 14 mm/Hg, and
the specific gravity is 1,249 (15°C),

SYMPTOMS: Inhalation of lactic acid mist causes
coughing and irritation of the mucous membranes,
Contact with concentrated solutions can cause
severe burns to the skin or eyes, Ingestion of
the more concentrated solutions has a corrosive
ef fect on the esophagus and stomach, in very

di lute concentrations, it is used in foods as an
acidulate,

PROTECTIVE EQUIPMENT: In atmospheres containing
fess than 2% acid vapors, a mask with an acid
éanister may be worn, In conditions other than
these, air suppifed full facepiece breathing
apparatus should be used, Vapor exposure fs not
jikeiy, When there (s a possibliity of skin or
aye contact, chemical gloves and goggles shouid be
worn,

FIRE HAZARDS: lactic acid is a combustible fiquid
which burns with diffliculty, Extinguish with water,
dry chemicals or carbon dioxide,

FIRST AID: Remove victim from contaminated area.

| f breathing has stopped, give mouth-to-mouth
artificlial respiration, |If breathing is difficuit,
give oxygen, If {iquid has gotten into the eyes,
flush with jarge amounts of low veloclty water for
at least 15 minutes and seek medical attention.
For skin contact, remove contaminated cliothing and
fiush effacted areas with large amounts of water,

| f victim has swallowed lactic acid and is
conscious have him drink as much water or miik as
he can, If he s unconsclious or having con-
vuisfons, do nothing except keep him warm and seek
immediate madical attention,

6113
23053

57.




LACTONITRILE (LN)

2-Hydroxy-propanenitrile
Acetaldehyde Cyanohydrin
Ethylidene Cyanohydrin

CH3CH( OH)CN

TLY, 10 ppm; Skin Absorption
Odor Threshold; Data Unavailable

PROPERTIES: Lactoniiriie is a straw-coiored,
rejatively odoriess Iiquid. The molecular weight
fs 71,06 and the specific gravity s 0,983 at 25°C,
The bofiing point fs 182°C to 184°C and the melting
poeint is -40°C,

SYMPTOMS: Lactonifrile (s a very hazardous
materiali., There are no known health ef fects with
lactonitrile (tself, but ft readily decomposes

| fberating HCN which is extremely toxic, Most
cases of overexposure to cyanohydrins such as
lactoni4riie result from not removing contaminated
clothing. It is readily adsorbed through the skin,
The symptoms of overexposure are the same as those
for HCN exposure, See Hydrogen Cyanide,

PROTECTIVE EQUIPMENT: See Hydrogen Cyanide.

FIRE HAZARDS: Lactonitrile present a moderate
fire hazard when exposed to heat or open flame,

It readfiy decomposes to yleid HCN which is
hazardous to tireffghters, Flash potnt = 76,7°C
(closed cup) vapor pressure = < 2 mm Hg at 20°C,
vapor density = 2,45 (afr = 1), See also Hydregen
Cyanide,

FIRST AlD: See Hydrogen Cyanide,
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LIME

Calcium Oxide
Quick Lime

Caustic Lime
Unslaked Lime

Ca0

TLY, 5 lug/m3
Odor Threshold; Odorless

PROPERTIES: Lime Is a white to grey corrosive
solid, It iIs most frequently sither powder or

granular, The molecular weight is 56,08, the
bolling point Is 2850°C and tha density Is 3,37,
I+ sinks and reacts violently with water, Water
appears to boil.

SYMPTOMS: Lime dust, If inhaled, causes the worker
to sneeze and cough, It causes an inflammatory
condition of the respiratory passages, which occa-
slonal iy may be foljowed by ulceration and
penetration of the nasal wali., A person aexposed
to lime dust will usuajly withdraw from the area
thereby limiting exposure,

If lime dust gets on the skin, it wili absorb the
ol causing chafing, scaling, and cracking.
Moisture on the skin will cause the iIime to react,
ITberating heat and causing irritation or even
burns which may be followed by ulcers or lesions,
Lime dust will Irritate the eyes and lids, and may
cause severe burns which may be followed by
scarring or perforation of the eyeball., Impairment
of vision and permanent turning out of the eyeiids
may result from exposure,

Ingestion of [ime dust or paste will cause irrita-
tion and possibiy severe burns of the mouth, throat
and stomach,

PROTECTIVE EQUIPMENT: Dust respirators shouid be
worn when thre Is a possibiiity of exposure to
lime dust, For skin and eye protection, chemical
gloves, goggies, apron and rubber boots should be
worn,

FIRE HAZARDS: Lime Is non~flammable, but may cause
fire on contact with water and combustibles. DO
NOT USE WATER to extingulsh adjacent fires.
Extinguish adjacent fires with dry chemicais or
carbon dioxide. :

59.

FIRST AID: Move victim to fresh ajr, |If

respiration Is difficult, give oxygen and support
breathing, If skin has been exposed, remove con-
taminated clothing and flush af fected areas with
large amounts of water, |If the eyes have been
exposed, tlush with large amounts of low volume
water while holding the eyelids apart to {nsure
lrrigation of ali the tissues of the surface of
the eyes and iids. In case of [ngestion, DO NOT
INDUCE VOMITING, If victim is conscious, have

him drink plenty of water or milk, Seek medical
attent lon,
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MALEIC ANHYDRIDE

cis-Butenedioic Acid
cis-1,2-Ethylenedicarboxylic Acid
Maleinic Acid

Malenic Acid

Toxillic Acid

HOOC - CH = COOH

TLV, 0.25 ppm (1 mg/m3)
Odor Threshold; 1.5 mg/m3

PROPERTIES: Maleic anhydride is a white
crystalline soifd with a penetrating odor, It has
a molecular weight of 98,06, a flashpoint of 215°F,
a bot fing point of 202°C, a speclflic gravity of
0.934 at 20°C (water = 1), and a vapor density of
3.4 (afr = 1),

SYMPTOMS: The oral LDgy for rats is 481 mg/Kg.
Maleic anhydride closely resembles phthalic
anhydride in {ts toxicologlc propertfes of skin,
eye and upper respiratory fract Irritation although
{t is somewhat more potent as an {~ri{tant, Malelc
anhydride is regarded to be a sensi{t{zer of the
skin and respiratory tract,

Inhalation causes coughing, sneezing and throat
irritation, Concentrations of 1,5 ppm to 2 ppm
causes nasal {rritation within one minute and eye
{rritation within fifteen minutes. Leveis above
2,5 ppm are exiremely irritating. Acute exposures
are not normally encountered because a worker
would voiuntarily leave an area of high con-
centrations of maleic anhydride,

Skin contact causes redness and {~ritation., This
is particulariy true {f the skin Is moist, because
of the rapid hydrolysis of malefc anhydride to
maleic acid in the presence of moisture,

Exposure of the eyes to maleic anhydride vapor
causes severe eye {rr{tation; photophobia and
double vision may occur, The victim may also
expertence colored rings in the visual field, par-
ticularly arocund light sources (haio ef fects),
These visual eftects are transitory,

PROTECTIVE EQUIPMENT: Full or halt masks equipped
with approved organic vapor-acid gas cani{sters may
be used if the malelc anhydride concentration is
less than 2,5 ppm, and the time spent {n the

FIRST AID:

60.

contaminated area will be short, For other
conditions, only a full facepiece mask with
suppiied air should be used,

Chemical goggies and rubber gloves should be worn
when handiing maieic anhydride. If there is a
possibility of skin exposure, additional equipment
such as rubber apron, boots or rain suit may be
neces sary,

FIiRE HAZARDS: Maleic anhydride (s a cambustibie

solfd, Oust cloud may be fgnited by spark or
flame, Flash point = 215°F, fiammable fi{mits in
afr = 1,4% to 7,1%, ignition temperature = 878°F,
When heated above 300°F (n the presence of various
mater{als may generate heat and carbon dioxide,
Wil{ expiode [f confined, Extinguish with alcchol
foam, dry chemicais or carbon dfoxide. Water or
foam may cause frothing,

If victim has stopped breathing, give
mouth-to-mouth artificial respiration, Give oxy=-
gen If he is having difficulty breathing, In
case of skin exposure, remove contaminated
clothing and flush ef fected areas with plenty of
water, Use soap if it is available, If eyes
have been exposed, (mmediately irrigate with low
velocl ty water for at least 15 minutes., 1f vic~
tim has swallowed maleic anhydride, give plenty
of miik or water and {nduce vomiting,

Workers who have inhajed cons{derable maielc
anhydride vapors or dusts shouid be kept at rest
under observation until the physician Is confident
that an acute chemical pneumonitis will not
develop,
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METHANE

Natural Gas
Marsh Gas

CHg

TLV, Simple Asphyxiant
Odor Threshold; 200 ppm

PROPERTIES: Methane is a coloriess flammabie gas
which has & weak, mi|d, sweet odor., The molecular
weight is 16,04, the bolilng point is -162°C, and
the vapor density is 0,55 (air = 1),

SYMPTOMS: Methane Is a simple asphyxfant, If the
concentration is high enough to diiute or excilude
the oxygen in the ailr, the effects produced wilil

be due to oxygen deprivation, It Is practicaily
odorjess and has no warning properties. There are
no known probiems assoclated with skin or eye con-
tact with methane gas, Liquid methane, however,
can produce frostbite on exposed tissue, Ingestion
is not a problem,

PROTECTIVE EQUIPMENT: Supplied alir respirator Is
the equipment of cholce for resplratory protection.
I ¥ there Is a possiblility of exposure to liquid
methane, gloves and goggles or face shield should
be worn, Additlonal protective equipment may be
required If there {s a chance of exposure of
greater areas of the body to liquid methane,

FIRE HAZARDS: Methane is 2 flammable gas whose
flammable Iimits in air are 5% to 15%, Auto igni-
tion temperature = 1004°F, burning rate 12,5 mm/min,

Methane may explode if Ignited In an enclosed area,
Flashback along a vapor traili may occur, To
extinguish fire, stop flow of gas and aliow fire
to burn out, Keep surrounding area cool with
water,

FIRST A1D: Move victim to tresh air, If breathing
has stopped, give mouth=to-mouth artificial
respiration, 1f breathing iIs difficult, give oxy-
gen, |f skin has been frostbitten by liquid
methane, flush effected area with plenty of water,
DO NOT RUB EFFECTED AREAS, Seek medical attention,

6113
23057

61.




TR

METHANOL

Methyl Alcohol
Wood Alcohol
Wood Naphtha
Wood Spirit
Pyroxylic Spirit

CH30H

TLV, 200 ppm (Skin)
Odor Threshold; 100 ppm

PROPERTIES: Methanol Is a watery colorless liquid
with a faint, sweet, ajcchoi-fike odor, It has a
molecular welght of 32,04, a specific gravity of
0.7915 at 20°C, a vapor density of 1,1 (air = 1),
a boiiing point of -97,8°C, a vapor pressure of

92 mm/Hg at 20°C, and the closed cup flash point
fs 54°F, It {s miscible with water, ethy!{ aicchol,
ether and many other organic solvents,

SYMPTOMS: Exposure to high vapor concentrations
causes eye (rritation, headache, fatigue and
drowsiness, At concentratlons greather than
3,000 ppm, the body begins to accumulate methanol,
Under these conditions, central nervous system
depression and optic nerve damage (irreversable
blindness) can occur, Exposure to 50,000 ppm can
cause death within one to two hours,

M.efhanol can be absorbed through the skin and pro-
duce the same symptoms as Inhalation of the vapors,

Both liquid and vapor [s irr{tating to the eyes
producing lachrymation, Symptoms are fransitory
with no permanent damage, Methanoi can be absorbed
through the mucous membranes of the eyes, but {t
{s uni{kely that enough couid be absorbed via this
route to produce a systemic ef fect,

Swallowing as littie as 3 to 4 ounces of methanol
can be fatal., Lesser amounts can cause permanent
eye damage.

PROTECTIVE EQUIPMENT: Comfo masks equipped with
approved organic canisters may be used {n vapor
concentrations up to 0,25 in air, For other con-
ditions, a full facepiece mask with supplied air
ls recommended. Chemical gloves and goggles
shouid be worn when handling methanoi, Addit{ional
protecti{ve equipment may be required {f there (s a
chance for exposure of the body to methanol,
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FIRE HAZARDS: Methanol s a Class 1B flammable

ifquid, Flash polnt = 54°F, boiling point =
148,1°F, flammable [imits fn air = 65 to 36%,
autoignition temperature = 867°F, Vapor may
oxplode {f {gnited In an enclosed area, Flashback
may occur along a vapor trafl, Extinguish with
dry chemicsl, alicochol foam, or carbon dioxide,
Water may be ineffectlive on fire,

FIRST AID: Move victim to fresh air, If

breathing has stopped, give mouth-to-mouth art (-
ficlal respiration, If breathing Is difficuit,
give oxygen, If victim has been exposed to li{quid
mothanol, remove contaminated clothing and shoes
and flush af fected areas with plenty of water,
1t methanol has gotten into the eyes, fiush with
low veloctty water for at feast 15 minutes. If
mothanol has been swaiiowed, have victim drink
plenty of m{lk or water and have him vomit. |f
he fs unconsclous or having convulsions, do
nothing except keep him warm and transport
fmmod{ately to medical facility,
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METHYLENE CHLORIDE

Dichloromethane
Methylene Dichloride

CHaCl2

TLY, 100 ppm, 500 ppm ceiling
Odor Threshold; 200 to 300 ppm

PROPERTIES: Methyfene chloride is a coforfess

volatile liquid with a sweetish odor, jike most
chlorinated hydrocarbons, The molecular weight Is
84,94, specific gravity Is 1,335, bolling point Is
40°C and it solidifies at -95°C, It {s soluble in
water to only 1% by weight, but completely miscible
with most organic solvents, I+ has a high vapor
pressure of 315 mm/Hg at room temperature (23,5°C).
Because of this, substantial concentrations of
vapor are read{iy achfeved whenever methy lene
chioride Is spiiled or spread out over a large
surtace, even In unconfined spaces,

SYMPTOMS: Inhalation of vapor concentrations

greater than 5,000 ppm can cause (rritation of the
nose and throat, fuliness in the head and meontai
confuston, Some workers may experience dizziness,
nausea and vom{ting., If the worker does not
tmmediately leave the area, he may become
unconscfous and serious injury may occur, It
would require very large amounts of this compound
to cause fatalities since laboratory animais have
been exposed to 25,000 ppm for two hours wi{thout
fatal results,

Methy lene chloride s {rritating to the skin and
eyes, Exposure of the skin causes redness and
dryness due to removal of skin olis. It may cause
dermatitis after repeated or prolonged contact
with the skin,

Contact with the eyes causes (rritation and (s
painful but {s not llkely to cause serious injury

unfess the exposure fs prolonged,

PROTECTIVE EQUIPMENT: Comfo masks equipped with

approved organic canister may be used {n vapor

concentrations less than 0,58, In other condlitions,

full facepiece respirators with suppiled air is
recommended, Chemical gloves and goggles shouid
be worn when hand{ing methylene chloride.
Additional equipment may be necessary {f there (s
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a possibliity for exposure of the body to liquid
mathy fene chloride.

FIRE HAZARDS: Methy lene chloride Is non-f jammab e

by standard tests, but will burn in extreme con-
ditfons, Ignition temparature = 1184°F, flammablie
Himtts {n afr = 125 to 198, Toxic gases are
produced when heated.

FIRST AID: Move victim to fresh afr, |f

breathing has stopped, give mouth=-to-mouth art i-
fictal respiration, If breathing is difficult,
give oxygen, If methyiene chioride has gotten on
clothing or skin, remove contaminated clothing
and flush affected areas with plenty of water,

If the eyes have been exposed, flush them with
plenty of low veloctty water for at jeast 15
minutes, |If any has been swal lowed, give plenty
of milk or water to drink and have him vomit,

NOTES TO PHYSICIAN: Methy lene chioride Is not

cons {dered a pofson by definition, but {f
swal fowed, an emetic or gasiric lavage is indi-
cated,

Adrenalin should never be given to a person suf-
fering from chlorinated hydrocarboen poisoning,
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METHYL ETHER OF HYDROGWUINONE (MQ)

p-Methoxyphenol
4-Hydroxy Anisole
Hydroquinone Monomethyl Ether

CH30CgH40H

TLY, 2 ppm (Based upon hydroquinone)
Odor Threshold; Data Not Available

PROPERTIES: Methy| Ether of Hydroquinone (MQ) Is
a white, waxy soild. I+ has a mlecujar weight of
124,13, a meiting point of 52,5°C, a boiling point
of 246°C and a density of 1,55 at 20°C (H,0 = 1),

SYMPTOMS: MQ Is Irritating to the skin, eyes and
respiratory tract, It Is sufficlently irritating
that when {nhailed In high concentrations, it acts
as a warning, It Is not readiiy absorbed through
the intact skin to cause systemic injury, Although
irritating to the eyes, present data does not
indicate any hazardous effect other than physical
frritation as with a nuisance dust, MQ Is onfy
slightly toxic when swailowed, The LDgq in rats
Is 1630 mg/Kg.

PROTECTIVE EQUIPMENT: 1f there Is danger of
inhaling MQ dusts, an approved type dust respirator .
should be used. Goggles and chemical gioves should
be worn when handiing MQ. Additional protective
equipment may be required if there Is a possiblifty
for the worker's body to be exposed to MQ,

FIRE HAZARDS: There s only a slight fire hazard
when exposed to heat or flame, It can, however,
react with oxidizing materials to present a fire
hazard,

FIRST AID: Move victim to fresh air, Give mouth-
to-mouth artificial respiration if breathing has
stopped. |f breathing is difflcult, give oxygen,
I f skin has been exposed, remove contaminated
clothing and flush ef fected areas with planty of
water, If any MQ has gotten into the eyes, flush
with plenty of low velocity water for at least

15 minutes, |f any MQ has been swaljowed, give
plonty of miik or water to drink and have victim
induce vomiting.

NOTES TO PHYSICIAN: |f the worker has inhailed

large quantities of MQ, he should be kept at rest

under observation until the physician Is confident

that an acute pneumonitis will not develop, 6113
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METHYL IODIDE

Iodomethane

CH3l

TLV, 2 ppm; Skin Absorption, Suspended Carcinogen

Odor Threshold; Data Unavailable

PROPERTIES: Methy! lodide s a coloriess ifquid
which turns yeliow, red or brown when exposed 4o
Iight and moisture, It has a molecular weight of
141,95, a specific gravity of 2,28 at 20°C, a
bofiing pofnt of 42,5°C, a melting point of
-66,5°C, and a vapor pressure of 375 mm Hg,
ledine and hydrogen fodide may be released when
methy| fodide undergoes therma| decomposition,
Methy! fodide has a sweel etheral odor with poor
warnfng properties. It is soluble fn about 50
parts water and miscible with alcohol and ether.

SYMPTOMS: Workers may be exposed to methy| fod{de
by inhalation, fngestion or by skin or eye contact,
bverexposure causes eye irritation and dermatitis
and may cause blfstering, Systemic symptoms are
nausea, vomiting, vertigo, lack of muscular
coordinatfon, slurred speech, visual disturbances,
drowsiness and coma, The acute oral LDsp for man

Is reported as being 150 to 220 mg/kg. The

LCsy for mice fs reported as 900 ppm for 57 mfnutes,

The organs most susceptfiblie to damage by methy|
fodide are the central nervous system, the skin
and the eyes.

PROTECTIVE EQUIPMENT: wWorkers should wear
appropriate clothing and equipment to prevent
repeated or prolonged exposure, Goggles should
be included where there {s a reasonable probabi-
Iity of eye exposure.

Only supplifed air respirators such as air [fne
masks or selt-contained respirators (Scott Air
Pack) should be used for respiratory protectfon,
When the vapor concentration exceeds 250 ppm, the
respirators shouid be operated {n the positive
pressure mode,

FIRE HAZARDS: Methyl fodide fs not combustible
but wili produce fodine and hydrogen fodide when
heated to the pofnt of thermal decomposition.

FIRST AlD:

Remove the victim from the contam-
inated area, Start mouth-to-mouth artiffcfail
respiration if breathing has stopped., Give
oxygen {f breathing fs difffcuit, The eyes
should be (mmedfately fiushed with plenty of Jow
velocity water for at least 15 minutes (f any
material has gotten fnto them, Remove contam=-
fnated clothing and immediately fiush al| af fected
skin with soap and water, If he has swai iowed
any methyi fodide, give him 3~4 glasses of milk
or water to dilute stomach conterts and have him
vomit by sticking his finger down his throat,
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NAPHTHALENE.

Naphthalin
Tar Camphor
White Tar

CyoHg

TLV, 10 ppm
Odor Threshold; 0.2 ppm

PROPERTIES: Naphthalane {s a coloriess to brown

solfd, It commoniy occurs as white, crystalifne
fiakes and has a sirong coal tar or mothbal{ odor,
It has a2 molecular weight of 128,16 and a specific
gravity of 1,145, It melts at 80,2°C, bofils at
217,96°C, and has & vapor pressure of approximately
0,087 mm Hg at 25°C., It is insoluble in water but
dissolves in most organic solvents.

SYMPTOMS: Naphthalene can enter the body through

ingestion, inhalation, and absorption through skin
or eye contact. Overexposure causes local symptoms
of eye Irritation and dermatftis, Symptoms of
systemic {ntoxication are headache, confusfon,
excitement, nausea, a general feeifng of fliness,
vomiting, abdominal pafin, biadder frritation, pro-
fuse sweating, yellow color to skin and eyes,

blood in the urine and kidney fatiure,

The lowest reported lethal dose for man fs 50 mg/kg.
This means that a 180 ib, man would have to eat at
least 4 gm or 1| rounded teaspoonful fn order to get
a potentiaily lethal dose,

Vapor concentrations of 15 ppm causes eye irrita-
tion and continued exposure may cause eye damage,
Therefore, the 10 ppm TLY §s to prevent eye damage
and i{s wel| beiow the levels of exposure which
couild result in serfous systemic effects,

The organs most susceptible to damage by naphtha-
lene are the eyes, blood, ifver, kidneys, skfn and

central nervous system,

PROTECTIVE EQUIPMENT: Workers should wear protec-

tive clothing and equipment to prevent repeated or
prolonged exposure, Goggles should be worn ff

there Is any reasonabie probablifty of eye exposure,

Respiratory protection in atmospheres below 500 ppm
{s adequately provided by chemical cartridge
respirators equfpped with organic vapor cartridges.
It the vapor comcentraton s such that {t causes
eye {rritation, a full facepiece mask should be
worn,

FIRE HAZARDS: Naphthalene is a Grade E combus~

tible solfd but fIn the moiten state §+ presents a
Grade C flammable fiqufd fire hazard, The vapor
or dust can form an explosfve mixture in air,
Flash point = 190°F, flammable (Imfts (n air =
0.9% to 5.9%, autolignition temperature = 979°F,

Extinguishing Agents = CO,, dry chemicai, foam,
water fog,

FIRST AlD: Remove victim from contaminated area

and give mouth-to-mouth artificial respiration it
breathing has stopped, Give oxygen to reieave
difficult breathing, The eyes should be jmme-
diately and thoroughly Srrigated with pienty of
low velocity water if they have become exposed to
naphthalene, Immediately flush any moiten
naphthalene from the skin and treat for thermal
burns, FPromptly remove any contamfnated clothing
and wash atfected skin with soap and water to
thorcughly remove any resfdual material,

To treat a victim who has swallowed naphthalene,
give 34 glasses of milk or water to dilute
stomach contents and have him vom{t by sticking
his finger down his throat,
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NITTO CATALYST (DEPT. 51)
Trade Name NS-733B
Nominal Composition:

Antimony 31.10 wt.%
Iron 7.14
Copper 2.60
Tellurium 2.22
Molyboenum " 0.69
Tungsten 0.19
Vanadium 0.10
Silicone & Oxygen Balance

PROPERTIES: Nitto catalyst is a microspherical
silica gel based catalyst, Catalyst particies are
composad of 40% amorphous siifca and 60% complex
metal oxides,

SYMPTOMS: Based upon Its metal content, {t can be
Inferred that long-term exposure at low leveis of
inhalation coulid pose a risk to health, Less than
0.5% of the new finished product is within the
respirable particie size range of 5 microns or jess.
However, th amount of fines may i{ncrease due to
hand{ing In shipping or when the catalyst has been
fn use,

Symptomology resuiting. from chronic overexposure
might include a gariic odor to the breath, pneumo-
confosis, headache, loss of appetite, nausea, and
Inf lammation of mucous membranes of the nose and
throat, Silicosis would not appear to present a
problem since the siiica Is In the amorphous rather
than crystaliine form,

Eye contact with the catalyst produces no adverse
ef foct other than the physical irritation of the
dust, Some particuiarly susceptible individuais
couid experience an allergic reaction to the metal
oxides,

Skin contact produces no adverse acute ef fects,
Physical irritation and possibie aflergic reaction
to the metals may produce some reaction on long or
aggravated exposure to susceptible individuals,

PROTECTIVE EQUIPMENT: Dust respirators equipped
with high efficiency particulate cartridges are
recommended for protection from respirable dust,

FIRE HAZARDS:

o e d IR PN R e

67.

Cover goggles, chemical gioves and coveralls are
recommended for eye and skin protection.

Nitto cataiystis a non-fiammsble

solid, No fire hazards are assoclated with this
material,
FIRST AiD: |f sufficient material has been

inhaled to cause difficulty in breathing, give
oxygen,

1t the material has gotten into the eyes, flush
with plenty of low velocity water, Avoid rubbing
the eyes to prevent physical irritation,

If the material has gotten onto the skin, flush
exposed areas with water and wash with scap as
soon as convenjent, Avold rubbing which could
cause abrasion of the skin,

If an appreciable amount of the catalyst has been
swal lowed, Induce vomiting. For smai| amounts of
dust which may have been swallowed no immediate
action is recommended, Orink ample water or miik
and seek medical help If symptoms appear,
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OLEFIN MIX (HEXENE, OCTENE, DECENE)

General Formula CH3(CH2)3 ¢ 7CHCH2

TLV, 1000 ppm for Mixture
Odor Threshold; Data Not Available

PROPERTIES: The properties of the various olefins
fs a function of thelir number of carbon atoms,
The various Isomers of each are considered as one
compound, The properties of the mixture are,
therefore, a functfon of the composition of the
mixture.

Formufa

68.

CH3(CHy) sCHCHy  CH3(CHy) sCHCH3  CH(CHg)9CHCHS

Molecular Wwt, 84,16 112,22 140,26
Flash Point, °C ~-29 21 ————
Autofignition Temp,, °C 275 255 240
Flammibfifty Limits

tn Air, % 1,1-9.0 0.8-6.6 0,5-5.5
Bofiing Point, *c 635 121.3 172.3
Specific Gravity 0.674 0.715 0.740
Vapor Density 3.0 3,87 4,83

(Alr=1)
SYMPTOMS: This material §s relatively nonmtoxic,
I+ is generaily regarded as potentially toxic
when fnhaling fn high concentrations over long
perfods of time, At high concentrations, dizzi-
ness, headaches and drowsfiness occur with evidence
of irritation of the respiratory mucous membranes
and possible kidney upset.

Prolonged skin contact can result In dermatitis
from the detatting and drying ef fect.

The effects of eye contact are unknown aithough
contact with the eyes {s somewhat painful,

Ingestion effects are unknown,

PROTECTIVE EQUIPMENT: wWorkers should wear proper
protective ciothing and equipment to prevent pro-
longed or repeated skin contact, Goggles should
be worn if there exfsts any reasonable probabfiity
of eye contact, Organic vapor cannister equipt
masks shouid be worn for respiratory protection
when needed or desirable.

FIRE HAZARDS:

FIRST AID:

The olefin mix §s a fiammable
ifquid with a relatively iow flash point
(-29°C to 21°C) and a lower flammabf{}ity
iimit of less than 1%, Because the vapor
density is greater than 3, it has a temdency
to pooi in low areas and may form explosive
mixtures in drains., (See Properties for
other pertinent data)

Remove victim from contaminated
area. Remove contaminated clothing (fire
hazard) and wash af fected skin areas with
soap and water, |f breathing has stopped,
gi{ve mouth-to-mouth artificial respfiration.
Give oxygen {f breathing s difficuit, Flush
the eyes with pienty of low velocity water
for at least 15 minutes i{f they have been
splashed by olefins, In the event the victim
has swaliowed any of the mixture, given 3-4
glasses of water to dilute the stomash con
tents and have him vomit by sticking his
finger down his throat,
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0X0 ALCOHOLS

General Formula CH3(CHz)g to gCH,OH

TLV, Not Established
Odor Threshold; Data Not Available

PROPERTIES: The properties of the oxo alcchols
are a function of the number of carbon atoms,

Heptanol Nonanol
Formula CH3(CH2)5CHa0H  OH3(CHy) 7CH,0H
Molecular wt, 116 144
Flash Point, °C 74
Bofiing Point, °C 176 213
Specific Gravity 0.824 0.827

SYMPTOMS: The oxo aicohols are reiatively non-
toxic, They are classified as moderate eye irri-
tants in terms of eye (njury (rabbits) and the
higher alcohols are classed as moderate skin frri-
tants, Prolonged and repeated contact of the
Iiquid with the skin can have a defatting actfon
with resulting drying out of the skin and possible
dermatiti{s., The only inhalation data refers to
toxicological response to tests carried out on
rats, Inhaiation of nonyl alcchol in a saturated
atmosphere for 8 hours resulited in no deaths.

The oxo alcohols are also only sifightiy foxic by

fngestion, Single oral doses to rats resulted fn
an LDSo ©f 3-6 grams/Kg of body weight,

PROTECTIVE EQUIPMENT: Workers should wear appro-
priate clothing and equipment to prevent prolonged
or repeated contact, Goggles should be worn ff
there {s any reasonable probabliity of eye com-
tact., Should a respirator become necessary or
desirabie, a chemical cartridge respirator
equipped with organfc vapor cartridges or an afr
equlip respirator may be worn,

FIRE HAZARD: Oxo alcchols are combustible Ifquids,
They have reiatively hfgh bofiing points (176°C-
243°C) and relatively high flash points
(74°-113°C),

" minutes wiTh plenty of

Hendecenol

H3(CH2 ygCH,0H
172
13
243 -
0.830

FIRST AID: Remove victim from contaminated

areas and start artificlal respiration if
breathing has stopped. Give oxygen if
breathing fs difficuit. Remove contaminated
ciothing and wash atfected skin with soap
and water, Irrigate eyes thoraughly for 15
low velocfty water if
they have been exposed. It the person has
swal lowed oxo alcchol, give 3-4 glasses of
water to dilute stomach contents and have
him vomit by sticking hfs finger down his
throat, Get prompt medical attention,
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PHENOL

Carbolic Acid
Hydroxybenzene

CeHsOH

70.

TLY, 5 ppm (Can be readily absorbed through the skin)

Odor Threshold; 0.05 ppm

PROPERTIES: Pure phenol fs'a solid at room tem-

perature, The crystals are white or may have a
pinkish hue, The fiquid is usually clear to
pinkish, It has a characteristic sweet, tarry
odor recognized by many as smeiilng Iike Lysol.

1+ has a molecular weight of 94,11, a specific
gravity of 1,071 (Hx0 = 1), a bolling point of
182°C, and when free from water and cresols, soli-
difies at 41°C and meits at 43°C., The vapor
pressure at 25°C is 0.35 mm/Hg, It Is soiubie in
water and most organic solvents,

SYMPTCMS: Due in part to its low volitility,

phenol does not frequently constitute a serious
respiratory hazard in indusiry. However, it |s
readily absorbed through the respiratory tract and
at elevated temperatures where high vapor concen-
trations are possible, it Is highly hazardous to
[{fe.

Pure phenol can severely burn eyes and skin, Since
it {s a skin anesthetic, the first reaction is not
of pain, but a whitening of the exposed area, A
sorfous burn or systemic poisoning may occur |f
the chemical is not promptiy and thoroughly
removed, Coflapse and death may occur in a few
minutes after massive exposure despite prompt
emergency care, Dermatitis may result from
repeated or prolonged skin contact with iow con-
centrations of phenol {n any form,

The eyes are very susceptible to the corresive
eftects of phenol and will also serve as an
absorption route for systemic poisoning,

I f phenol is swailowed, it results in severe
corrcsive Injury to the mouth, throat and stomach

along with systemic poisoning,

PROTECTIVE EQUIPMENT: It there is any possibility

of body contact, rubber rain sult, boots, and face
shield should be worn, Minimaliy, chemical gioves
and goggies shouid be worn when handiing smal ier
amounts of phenol,

Either halt mask or full mask with organic vapor
canister and dust and mist ¢{iters for concentra-
tions less than 50 ppm, Full facepiece mask with
suppiied alr for concentrations below 100 ppm.
Water should be readily available for eye wash
and quick drench,

FIRE HAZARDS: Phenol Is combustiblie and poisoncus

gases are produced in a fire, The fiashpoint =
175°C, flammabis limits in air = 1,7% to 8.6%,
ignition temperature = 1319°F, Extinguish fire
with water fog, foam, carbon dioxide, or dry
chemical, Use complete personal protective
equipment when fighting fire,

FIRST AID: Move victim to fresh air, |If

breathing has stopped, give artificial respiration.
Use mouth-~to-mouth method with CAUTION-<Do not
contaminate yourself with phenol from the victim's
body, |f breathing s difficult give oxygen, If
there has been skin contamination, remove contam-
fnated clothing and flush ali possible effected
areas with plenty of water for at least 15 minutes,
Use soap {f avajlable, If phenol has enteread the
eyas, flush with plenty of low velocity water
while holiding the eyelids open, Flush for at

least 15 minutes; continue for an additional 15
minutes if a doctor has not taken over,

it phencl has been swallowed, DO NOT (NDUCE

VOMITING, Give plenty of miik, egg whites, or

water to drink and get medical help i{mmediately,
No known ant {dote,
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PHTHALIC ANHYDRIDE
Phthalandione
CsH4(CO0) 20

TLV, 1 ppm
Odor Threshold; Data Unavailable

PROPERTIES: Phthalic anhydride occurs as white
crystaliine needles, Some Ifterature describes
fts odor as mild whiie others describe it as
choking. Its moiecular weight Is 148,11 and
specific gravity Is 1,53, The meiting point is
131,2°C, the boliing point s 285°C and it has a
closed cup flash pofnt of 305°F, At 20°C $+ts
vapor pressure is jess than 0,05 mm Hg, It is
soluble in aicohol and only sifightiy solubie in
ether and water.

SYMPTOMS: Phthaifc anhydrfde can enter the system
by inhalation, fngestion and contact with skin or
eyes, Overexposure causes acute local symptoms of
eye, skin, and upper respiratory irritation,
Chrontc symptoms are conjunctivitis, dermatitis,
bronchitis, asthma and bleedfng ulceration of the
phfhaltc sages., Some people become sensfitized to

ppfhaltc anhydride and react with a bronchial asthma-

attack upon exposure to only small amounts,

The organs most susceptibie to damage by phthaiic
anhydride are the respfratory system, eyes, skin,
if{ver and kidneys.

PROTECTIVE EQUIPMENT: Wworkers should wear
appropriate protective clothing and equipment to
prevent repeated or prolonged contact, Long
sieeves are requfred in the PA (Dept, 53) plant,

| f there {s any reasonable probabiiity of eye con-
tact with the matertfal, goggles shouid be worn,

Airiine masks or seif-containing respfrators shoulid
be worn when respiratory protectfon {s required,

" FIRE HAZARDS: Phthalic anhydride is a Grade E
(low probabfifity) combustible solid, Molten
phthalic anhydrtide wiil burn It ignited and its
vapor may form an explosive mixture with air,
Fiash point = 304°F, flammable iimits in afr = 1,7%
to 10.4%, autofgnition temperature = 1083°F,
Extinguishing agents = water, C0j, dry chemical,
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FIRST AlD: Remove victim from contamf{anted area.

Immediately frrigate eyes with plenty of fow
veloclty water §f they have been exposed,

Pramptiy remove contaminated clothing and wash

af fected skin with soap and water, Give muth~
to-mouth artificial respiration {f breathing has
stopped or give oxygen {f breathing {s di{fficuit,
It the victim has swaiiowed any phthaiic anhydride,
give 3-4 glasses of milk or water to diiute

stomach contents and have him vomit by stickfng
his finger down his throat,
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PROPYLENE

Methylethylene
Propene

CH3CH:CH2

TLV, Simple Asphyxiant
Odor Threshold; Data Not Available

PROPERTIES: Propylene Is a coloriess gas having a
characteristic olefin (gassy) odor, It Is readily
flquifiabie with pressure, The llquid has a spe-
ciflc gravity of 0,52, the vapor density is 1,48
(air = 1), the bolling point Is -48°C, the freezing
point Is =185°C, and it Is only slightiy soluble

in water,

SYMPTOMS: Because propy lene has ne{ther a strong
odor, nor Is Irritating, It is very easy to be
exposed to concentrations which could produce acute
effacts, These ef facts are dizziness, sleepiness,
incoordination, anesthesia, and |f the victim iIs
not removed to fresh air, death could resuit from
asphyxiatfon, While the gas has no adverse effect
on the skin, eyes or mucous membranes, the fiquid
can cause frostbite to exposed tissue,

PROTECTIVE EQUIPMENT: A respirator equipped with
organic vapor canisters can be used {n vapor
concentrations up to 0,5%, A better chofce under
all conditions would be a suppiied atr respi~ator
such as an air-iine mask or a Scott Alr Pack,

When there is a possibllilty of expasure to liquid
propylene, a face shieid and chemical gloves should
be worn; additional protection from the itquid

may be advisable under certain conditions,

FIRE HAZARDS: Propylene is a fiquifiable, flam
mable gas, Flash point = =162°F, flammab le
iimits = 2,0-11,0%, autoignition temp, = 927°F,
To extinguish fire, stop flow of gas and cool
surrounding area with water fog,

FIRST AlID: Move victim to fresh ailr, If breathing
has stopped, start mouth-to-mouth artifictal
respiration, |If breathing is difficult, give
oxygen, If contact with the liquid has caused
frostbite, flush gentiy with water, DO NOT RUB
AFFECTED AREA,
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PYRIDINE
HCN(CH)4

TLV, 5 ppm; Skin Absorption
Odor Threshold; 0.021 ppm

PROPERTIES: Pyridine ts a yellow to colorless
flammabie {iquid which has a characteristic
disagreeable odor that is detectable well below
1.0 ppm. The bol ling point Is 115°C and solidifles
at -42°C, The molecular weight is 79,10 and spe-
cific gravity {is 0,9780 at 25°C, It Is miscible
with water, alcohol, ether, olls and many other
organic compounds., It Is a god soivent for both
organic and tnorganic compounds,

SYMPTOMS: Exposure to toxic levels can be by
Inhalation, skin absorption, ingestion, or eye
contact, Howaver, the disagreeable odor usually
causes most people to elither leave the area or
seek resplratory protection quickiy, The fiquid
ts miidly irritating to the skin and painfully
irritating to the eyes while the vapor Is slightly
irritating to the respiratory tract with a slight
anesthetic ef fect,

The organs aftfected by pyridine are the central
nervous system, liver, kidneys, skin and gastro
intestinal tract,

The symptoms of overexposure are headache, ner-
vousness, dizziness, insomnla, nausea, loss of
appetite, frequent urination, eye irritation, der~
mati{tis, and liver and kidney damage,

PROTECTIVE EQUIPMENT: Wear appropriate equipment
to prevent any reasonable probabliity of skin con=
tact or any possibliity of eye contact, This may
be only goggles and gloves when handiing smai |
amounts or up to and including siicker sults and
face shields tf the situation warrants,

in vapor concentrations up to 250 ppm, full face-
plece masks equipped wlth organic vapor cartridges
may be used providing there Is at least 19,53 oxy-
gen present, For other conditions or vapor con-
coentrations up to 3600 ppm, full facepiece masks
with provided alr should be used,
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FIRE HAZARDS: Pyrtdine Is a flammable liquid.

The flashpoint = 68°F, flammable Iimits = 1,88 to
12,4% in air, autoignition temp. = 900°F and the
vapor density = 2,72 (alr = 1), To extinguish
fires use alcchol foam, dry chemical or @2,

FIRST AID: Remove the victim from the contam—

inated area, It breathing has stopped, give
mouth-to~mouth artificlial respiration, If
breathing s difflcult, give oxygen., If the eyes
have been exposed, flush with plenty of low velo-
clty water for at feast 15 minutes, Remove any
contaminated clothing and immediately wash

af fected skin with so2p and water, |f any of the
material has been swallowed, give 34 glasses of
mi ik or water to dilute stomach contents and then
have him vom{t by sticking his finger down his
thrcet,
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RHODIUM TRI-IODIDE

Rhodium (III) Iodide
Rhodium Iodide

RhI3

TLV, 0.01 mg/m3
Odor Threshold, No Data Available

PROPERTIES: Rhodium Tri=fodide is a black
crystalifne powder, The molecular weight is
483,61, {t fs insoluble in water,

SYMPTOMS: There exists the possibfliity of eye
or skin frritation or, in some extreme cases,
burns, The threshold Ifmit value (TLV) s based
upon assumed allergic raesponse to rhodfum,
However, there have been no recorded cases of
any aillergic reactfons fn industrial experfemnce.
in fact, there are no data in the Iiterature
demonstrating efther acute or chronic rhodfum
related dfsease or {rrftation In humans by
rhodfum or {ts compounds,

‘PROTECTIVE EQUIPMENT: Workers should wear
‘appropriate clothing and equipment to prevent
prolonged or repeated contact with rhodium tri-
lodide., Goggies should be worn {f there is any
reasonable probabfiity of rhodfum tri=jodide
getting into the eyes. Breathing protection is
provided by a respirator equipped with MSA Type
F high efficiency dust ffiters,

FIRE HAZARDS: Rhodium Tri=fodide {s non-com=
bustible, However, when exposed to the extreme
heat of a fire, fodine fumes may be evolived.
For th{s reason, full facepiece respirators
equipped with approved cartridges or suppifed
alr shoulid be worn when fighting fires involve-
fng rhodfum tri=ifodide,
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FIRST AiID: Remove victim from contamination

area, [f he has became choked by Rhiz dust,
give oxygen to ease breathing ditffculty, In
such an event, he will have swal jowed some

of the materfal and shouid be treat accord-
ingiy. The proper treatment for ingested

Rhiz s to give 3-4 glasses of miik or water
and have him vomit by sticking his finger down
his throat,

The eyes shouid be flushed with plienty of low
velocity water for at least 15 m{nutes,
Affected skin shouid be washed with soap and
water after removing contaminated clothing.
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SANTICIZERS 160, 711, 790, Dup

Butylbenzyl Phthalate
Esters
Phthalic Esters

Mixtures of C3gHp004, CgHa(COOC7H14)2, CgHa(COOCgH18)2, and CgHa(CO071H22)2

TLY, 5 mg/m3 by inference to Di-sec-Octy Phthalate
Odor Threshold, Odorless

PROPERTIES: There are minor variations in +he
properties depending upon the predominate chain
length of the ester side chains (alkyl groups).
These plasticizers are clear liquids, with
molecular weights in the 312-472 range, specific
gravities ca. 0.97 (25/25°C) and vapor pressures
ca. 1.2 mm at 210°C.

SYMPTOMS: These materials are not only con
sidered practically nomtoxic, they also have
such low vapor pressures that inhatation of
harmful concentrations would be doubtful. For .
§-711, an acute skin MLD, greater than 10g/kg,
and slight eye irritation with a score of 10.6/
110 were found in tests on rabbits (1.4/100 for
5-160). An oral MLD greater than 20g/kg were
found when Yested on rats. Lifetime (2 year)
studies of feeding 300~3000 ppm $~711 to rats
indicated no neoplastic lesions (tumors) and
no mutagenic or teratogen ef fects have been
observed.

PROTECTIVE EQUIPMENT: Gloves, safety glasses or
goggles to protect the hands and eyes.

FIRE HAZARD: Grade E combustible which presents
a3 slight hazard, when expcsed to heat and flame
(flash point approx. 390°F; autoignition approx.
450°F) .,

FIRST AID: Contamination of the skin should be
treated by washing with sosp and water. In the
event one of these phthalic esters enters the
eyes, they should be irrigated immediately with
copious quantities of fresh water for at least
15 minutes.
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PROPERTIES:

ala i 4 Bl

SODIUM SULFITE
NaS03

TLV, None Established
Odor Threshold; Odorless

Sodlum suifite ts a white granuliar
crystaliine solld sometimes found in powder form,
It has a density of 2.63 (Hy0 = 1), It decomposes
at 300°F before melting. 1t is soluble in water
and a 1% solution has a pH of 9.8,

SYMPTOMS: Inhafation of dust will irritate nose
and throat, I1f the material is handled at decom=

position temperature, S0, gas wiil be liberated,
In this case, consult data sheet on $05.

If sodium sulfite contacts the eyes, minor irrita-
tion but no permanent damage would be expected.

Skin contact may result In locailized irritation
but no absorption through the unbroken skin is
known to occur., Sodium sulflte Is not a serlousliy
toxic material, However, there is a report {n the
Iiterature of a death after swallowing a massive
dose of 120 grams.

PROTECTIVE EQUIPMENT: Respirators equipped with

FIRE HAZARDS:

dust fiiters are adequate for protection from
sodium suifite dust, However, It the material has
come {nto contact with heat or acid, use a
respirator or full facepiece mask approved by
NiOSH for suifur dioxide of hydrogen suifide gas,

When handling the soiid or concentrated solution,
chemical gloves should be worn, If there is a
possibiiity of eye contact, safety goggles should
be inciuded. Coveralis may be required when
handiing large quantities of sodium sulfite,

Sodi{um suifite is non-f{ammable but
wiil yleld sulfur dioxide gas when exposed to high
temperatures of a fire, Its presence {n a ftire
does not hinder the use of any standard fire
tighting medium, Wear self contained breathing
apparatus when fighting fire,

FIRST AID: Remove victim from contaminated area,

If the eyes have been contaminated, flush with
plenty of low velocity water for at least 15
minutes and get Immediate medical attention, For
skin contact, remove contaminated clothing and
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wash affected skin with soap and water, For dust
inhalation and/or ingestion, remove frPom contact,
glve 3=4 glassas of miik or water to dilute
stomach contents and have victim vomit by sticking
his tinger down his throst, Get medical attention
at once,
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STYRENE MONOMER (SM)

Vinyl Benzene
Phenylethylene
Cinnamine

CeH5CHCH2

TLV, 50 ppm
Odor Threshold; 25 ppm

PROPERTIES: Styrene monomer Is a clear, coloriess
tiquid with a sweet odor when pure or a sharp odor
when impure, The speciflic gravity Is 0,92, the
bol {Ing point is 293°F, the vapor density is 3,6
(air = 1), the freezing point is =23°F and It Is
negligibly sofuble In water,

SYMPTOMS: The vapor {s very irritating ‘o the
eyes, moderately irritating to the respiratory
tract with moderate systemic effects, The fi{quid
is irritating to the skin and eyes,

Symptoms from exposure to high concentrations of

SM are weakness, dizziness, nausea and sleeplness,
Exposure of the skin to (lquid 5M can resuit in
dermatitis from the defatting actlon of the styrene
monomar,

The organs affected by exposure to high concentra-
+1ions of styrene monomer are the central nervous
system, respiratory system, jungs, eyes and skin,

PROTECTIVE EQUIPMENT: Persons working with styrene
monomer should wear appropriate clothing to prevent
repeated or proionged contact with the skin, Such
clothing may Include only chemical gloves or could
{nciude a chemical apron, In some Instances,
complete protection such as a raln suit, boats,
etc, may be required,

Goggles should be worn {f there {s a reasonable
probabliity of eye contact,

It the vapor concentration Is less than 400 ppm, a
respirator equipped with chemical vapor cartridges
should be worn, From 400 ppm to 5000 ppm, a fulli
facepiece gas mask with chemical vapor cartridges
or suppiled alr should be worn, In either case,
the air must contaln at |east 19,5% oxygen, In
other conditions, only full facepioce supplied alr
respirators should be worn,

FIRE HAZARDS:
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Styrene moncmer is a Grade D com-
bustible fiquid, It can be ignited by heat and
open flame, If the material is exposed to tem—
peratures greater than 125°F, |t can polymerize
with a resultant production of considerabie heat,
and may even ignite., Fiashpoint = 100°F, flam-
mable Iimits = 1,1% Yo 6,1% in air, autolgnition
temp, = 914°F, vapor density = 3,6 (air = 1),
Fires may be extingulshed with COp, dry chemical,
water fog or foam,

FIRST AID: Remove victim from contaminated area.

If breathing has stoppad glve mouth-to-mouth
artificlal respiration, If breathing is difficult
give oxygen, Remove ciothing which has been con-
taminated with liquld SM and wash af fected skin
with soap and plenty of water, If any {iquid has
gotten i{nto the eyes, flush with plenty of low
velocity water for at least 15 minutes and get
immediate medical attention, 1f any liquid has
been swal lowed, glve 34 glasses of miik or water
to dilute stomach contents but DO NOT INDUCE

VOMITING, Get prompt medical attent ion.
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STYRENE TAR

SM Tar
SM Distillation Residues
Mixed High Boiling Aromatics

TLV, 100 ppm (Based on Polyethylbenzene)
Odor Threshold, Data Not Available

PROPERTIES: Styrene Tar {s a dark brown viscous
ifquid. The bofifng point is greater than 150°C,
the vapor pressure {s less than 1,5 psfa @100°F,
the ciosed cup flash point is greater than 150°F
and the specfific gravity is 1,01-1,04, It §s
only slightly soluble in water (0,04 g/100 mi
€25°C),

SYMPTOMS: Styrene Tar s non-irritating to the
skin and only sifghtly frritating to the eyes,
Rats exposed to a saturated atmosphere at 25°C
(1.3 mg/L) experfenced no deaths after a 6 hour
exposure, The concliusfon fs that there {s no
acute toxic effect from fnhalation of styrene
‘far vapors,

"2,4=Dinttrophencl presents only a sifght toxicfity
probiem due to Its low concentration §n the
styrene tar (0,14 wtf), See 2,4-Dinftrophenoi,
in additfon, the tar may contain polynuclear
compounds which couid, by analogy, be carcino=
genic,

PROTECTIVE EQUIPMENT: Workers should wear
appropriate protective clothing and equipment
to prevent exposure to hot styrene tar. Goggies
should be worn §f there §s any reasonabie prob=-
ablitty of eye exposure, Masks equipped with
organic vapor cannistars are adequate up to 0,1%
vapor concentration, Higher concentrations re-
qufre the use of full facepfece suppiied air
respirators operated in the posfitive pressure
mode,

FIRE HAZARDS: Styrene tar fs a Class [iA
combustible liquid, The tiash point Is greater
than 150°F and the bolling point ts greater than
150°C,
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FIRST AiID: The most serfous problem from

styrene tar {s the potentiai for thermal burns,
Any area of the baody splashed by the hot tar
should be immediately flushed with plenty of
fow veloctty cool water to stop the thermal
burning, DO NOT RUB THE BURNED AREA,

Exposure to vapors shouid present no probiem,
It, however, breathing shouid be fmpaired by
exposure, give oxygan for difficult breathing
or mouth=to-mouth artificial respiration if
breathing has stopped., Skin and eye exposure
should be treated by flushing with plenty of
low velocity water (at least 15 minutes for
eyes), Soap may be used to help remove tar
fran the skin,

Get immediate medical attent ion for thermal
burns or symptoms of over exposure,
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SULFUR DIOXIDE
S0z

TLV, 5 ppm
Odor Threshold; 0.47 ppm

PROPERTIES: Sulfur dioxide is a coloriess, non-
flammable gas with a strong suffocating odor, It
has a molecuiar weight of 64,07 and a2 boillng point
of 14°F, Under ordinary pressure, It condenses at
=10°C to a coloriess ilquid with a specific gravity
of 1,434, It solldiflies at =72°C. It Is solubie
in water to the extent of 23 g/100 ml at 0°C and

{s soluble in alcohol, acetic acid, sulfurlc acld,
ether or chlorofornm,

SYMPTOMS: Sulfur dloxide causes tissue i{rritation
as a8 result of sulfurous acid which is formed when
the highly soluble gas dissolves In moisture on
the tissue surface,

Symptoms of exposure to high vapor concentrations
are irritation of the eyes, nose, throat and may
include skin {rritation., High levels of S0, cause
coughing, choking, and ref lex bronchoconstriction.
I ¥ exposure Is not immediateiy terminated, burns
to the eyes, respiratory tract and skin can resulit,

The organs affected by overexpcsure to 50, are the
Fespiratory system, skin, eyes and lungs.

PROTECTIVE EQUIPMENT: Workers handling SO gas
under pressure, llquld form or solid form shouid
use whatever protective clothing is necessary to
prevent frostbite to exposad skin. In addition,
if there is any possibiliity of exposure to high
concentrations of 307, goggies should be worn, In
concentrations from 5 to 20 ppm, a respirator
equipped with SO, cartridges should be worn., From
20 ppm Yo 100 ppm, a full facepiece respirator
with S0, cartridges or supplied air should be used,
At concentrations greater than 100 ppm, irritation
of exposed tissue may occur requiring the worker
to leave the environment regardiess of cholce of
breathing equipment,

FIRE HAZARDS: 502 Is a non-fiammable gas but wiil
react with powdered and alkaii metals such as
sodium or potassium,
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FIRST AiD: Remove the victim from the com

taminated atmosphere, [f breathing has stopped,
start mouth-to-mouth artificial respiration, If
breathing is difficult, give oxygen, If the eyes
have been exposed, flush with plenty of jow veio-
clty water for at least 15 minutes and get imme-
diate madical attention, If the skin has been
exposed, remove contaminated clothing and flush
af fected skin with plenty of water, Soap may be
used {f avaliable, If the skin has been frcst-
bitten, DO NOT RUB AFFECTED AREAS., Get medical
attent lon,
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SULFURIC ACID
011 of Vitriol

H2S04

TLV, 1 mg/m3
Odor Threshold; Data Not Available

PROPERTIES: Sulfuric zcid Is a non-flammable,
odoriess and coforiess olly liquid that is strongly
corrosive, The molecuiar weight is 98,08, The
pure anhydrous acid has a specific gravity of 1,84,
freezing point of 10.4°C and a vapor pressure of
less than 0,001 mm Hg at 20°C, It bolis from 315°C
to 388°C and dacomposes Into sulfur trioxide and
water at 340°C, It reacts violently with evolution
of heat when mixed with water or alcohol, Because
of {ts negligible vapor pressure, It exists in air
oniy as a mist or spray.

Fuming suifuric acld is a mixture of HySO4 with Its
aphydride, SOy, Ordinariiy SOz vapor, which bolis
at 45°C, Is rapldiy converted In ailr to a mist of
the acld by reaction with atmospheric molsture,

SYMPTOMS: Exposure to HyS04 mist can cause eye,
nose and throat Irritation, 1f the concerntration
ts great enough or the exposure is prolonged,
pulmonary edema, bronchitis, emphysema, conjunc-
tivitis, irritation of the mucous membranes of the
mouth and dental errosion, Exposure to liquld
HyS04 or concentrated sofutions can cause burns to
any exposed tissue, The organs most susceptible
to damage by HpS504 are the respiratory sytem, eyes,
skin, teeth and lungs.

PROTECTIVE EQUIPMENT: Appropriate protect ive
clothing such as gloves, rubber apron, goggles,
etc, shouid be worn when there Is any possibiiity
of skin contact with liquids containing more than
1% HySO4, and repeated or prolonged contact with
llquids contalning 1% or less HpSO4.

In atmospheres containing no more than 50 mg/m3
H2504 mist, a gas mask with an acid canister and a
high efficlency particulate fllter shouid be used,
In atmospheres containing no more than 100 mg/m>
of the mist, a Type C supplied alr respirator with
a fuli faceplece operated in a pressure-demand or
other positive pressure mxde or with a full
faceplece, heimet, or hood operated in -continuous
flow mode,

FIRE HAZARDS:
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Sulfuric acld will not burn, It
will resct with many metals, glving off hydrcgen
gas which is highiy flemmable. If hydrogen is
trapped in confined spaces |+ can form an expio~
sive mixture with air, D00 NOT USE WATER +to put
out fire i{f the water can get into concentrated
sulfuric acid.

FIRST AID: Remove victim from contaminated area.

Drench with large volumas of water while removing
contaminated clothing, {f the eyes are invoived,
flush with large volume of low veloclty water for
at least 15 minutes, Get immedliate medical
attention, (If breathing Is difflcult, give
oxygen, If any acid has been swal lowed, glve

3-4 glasses of miik or water to dilute stomach
contents, DO NOT INDUCE VOMITING,
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TOLUENE

Toluol
Phenyl Methane
Methyl Benzene

CeHsCH3

TLV, 100 ppm; Skin Absorption
Odor Threshold; 3 ppm

PROPERTIES: Toluene is a coloriess iiquid with a
typical aromatic hydrocarbon odor described as
fioral, pungent, solventy, moth bali-{ike or rub-
bery, Its molecular welght is 92,13 and speclflc
gravity Is 0,866, The boliing point Is 110,7°C
and it solidifies at -95°C, A% 25°C, the vapor
pressure {s 28 mm Hg, The flashpoint Is 40°F, It
is insoluble in water, but miscible with most
organic soivents, :

SYMPTOMS: Overexposure can resuit in fatigue,

weakness, confusion, euphoria, dizziness, headache,
di{ated pupiis, watering eyes, nervousness,

sleop lessness, a sensation of tingling or prickiing
of +he skin, dermatitis or sensitivity Yo light,

The f{iquid Is slightly irritating to the eyes and
skin, '

The organs most susceptible to toluene exposure
are the central nervous system, liver, kidneys,
and skin,

PROTECTIVE EQUIPMENT: Workers shouild wear

appropriate ciothing to prevent repeated or pro-
fonged skin contact, Chemical goggles should be
worn {f there Is any reasonable probabiiity of eye
exposure,

if the vapor concentration does not exceed 500 ppm,
a' respirator equipped with organic vapor cartridges
should be worn, From 500 ppm to 1000 ppm, a fulili
faceplece respirator with chemical cartridges or
supplled air should be used, From 1000 ppm to
2000 ppm, a gas mask equipped with organic vapor
canisters or supplled air should be used,

FIRE HAZARDS: Toluene {s a Class C flammable

Itquld, The flashpolnt = 45°F, Flammable iimi+s
in alr - 1,278 to 7,08, Autolgnition temp, =
1026°F, vapor density = 3,14 (air = 1),
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Fire should be fought In the same manner any any
Grade C flammabie petroieum product. The vapors
are more toxic than those of petroleum and should
be avoided,

FIRST AID: Remove victim from contaminated area.

It breathing has stopped, give mouth-to-mouth
artiticlal respiration. 1f breathing is difflcult,
glve oxygen, |f the eyes are Invoived, flush

with plenty of low veloclty water for at least 15
minutes, If the skin Is exposed, remove contam-
inated clothing and wash with plenty of soap and
water, If any of the material has been swal jowed,
glve 3-4 glasses of mlik or water to diiute

stomach contents, DO NOT INDUCE VOMITING, Get
immodiate medical attention,
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TRISODIUM PHOSPHATE

Sodium Phosphate Tribasic
TSP

Na3POg * 12 Hp0 * 1/4 NaOH

TLV, Not Established
Odor Threshold, No Odor

PROPERTIES: Trlsodium phosphate is a white,
crystaliine, free fiowing powder. It has a
molecular weight of 390.2, a mlting point of
73.3-76.7°C. It has a density of 1.62 at 20°C
and Is very soluble in water.

SYMPTOMS: TSP Is a strong caustic which can
cause both reversible and irreversible damage to
the skin, eyes, respiratory tract and mucous
membranes. Tissue damage can occur from contact
with either the solid or solutions of this com-
pound. Injury may result before one realizes
that the chemical is in contact with the skin
because signs and symptoms of irritation are
frequently not evident Immediately after contact.

Dermatitis of the primary irritant type may occur
following single or repeated exposure to TSP.
Repeated exposures result in itching or scaling
condition of the skin, which may require treat
ment by a dermatologist.

Contact with the eyes, either in a solid form or
in a solution, may cause severe damage.

Swal lowing either the solid or solution can cause
severe damage to the membranes of the mouth,
throat, esophagus and stomach.

PROTECTIVE EQUIPMENT: For dust and particulate
protection a Comfo-mask is sufficiemt in most
instances.

Chemical gloves and splash-proof goggles should
be worn when handling TSP. In occasional in-
stances, the use of complete bedy protection
involving slicker suits, bocts, face shieid, etc.
is recommended.
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FIRE HAZARDS: Trisodium phosphate is non

flammab le but could cause a fire through an
exothermic reaction with metals or canbustibie
materials.

FIRST AID: If contact with the skin is made by

either the solid or liquid, it should be wasted
off immediately with large volumes of running
water. Remove contaminated clothing immediateiy.
If even small quantities of either the solid or
liquid enter the eyes, they should be irrigated
immediately with copious amounts of low velocity
water for at least 15 minutes.

If victim has inhaied TSP dust, give oxygen to
ease respiratory distress. |If breathing has
stopped, give artificial respiration fol lowed by
oxygen.

If the victim has swallowed any TSP, do not
induce vomiting. If he is conscious, have him

wash out his mouth and drink as much milk or
water as possible.

6113
23078



VINYL ACETATE (VANM)
CH3CO0CH : CH

TLV, 10 ppm
Odor Threshold; 0.12 ppm

PROPERTIES: Vinyl acetate Is a coloriess volatile
(iquid having a sweet odor, It will polymerize
when exposed to light and usually i{s Inhi{bited
with hydroquinone, The molecular weight is 86,09
and the speclfic gravity is 0,932, 1If bolis at
73°C and has a melting point between -93°C and
=100°C., The vapor prassure at 25,3°C is 115 mm Hg,
it is only slightly soluble in water and is
miscible with alcohol and ether,

SYMPTOMS: Vinyl acetate Is not a significant upper
resplratory irritant at levels below 10 ppm but at
levais above 20 ppm, sliight respiratory irritation
may occur, It may also produce a siight narcetic
ef fect, dizziness, or drowsiness, 1+ is not con-
sidered to be a serlous skin irritant or producer
of contact dermatitis, or a serlous eye injurant
provided the affected area is promptiy flushed,
However, {f exposure is prolonged or involves high
concentrations, eye {rritation and watering may
occur and prolonged skin contact with the liquid
can produce skin irritation and may even Include
bilistering.

The material Is moderately toxic by mouth, The
LD5q for rats was found o be 2,5 g/kg In a single
oral dose.

PROTECTIVE EQUIPMENT: Workers should wear
appropriate ciothing to prevent repeated or pro~
longed contact with the matertal, Goggles should
be worn If there is any reasonable probabiilty of
eye exposura to the llquid.

In vapor concentrations which do no exceed 100 ppm,
full faceplece respirators equipped with organic
vapor canisters shouid be used, For greater con-
centrations, a respirator equipped wi{th supplied
alr shoufd be used.

FIRE HAZARDS: VAM Is a Class C flammabie liquid,
Flash polnt = 18°F, flammable limits in air = 2,6%
to 13,4%, autolgnition temp. = 801°F,

When VAM {s heated, acrid vapors are given off,
{t may be ignited by heat, sparks or open flame,

83.

Extingulish fire with 03, dry chemical, aicchol
foam or water spray,

FIRST AID: Remove victim from contami{nated area.

(¢ breathing is difflcuit glve oxygen, If the
eyes are invoived, flush with plenty of low velo~
clty water for at least 15 minutes and get medical
attent lon, If the skin has been exposed to
liquid, remove contaminated clothing and wash
affected skin with soap and water. If any ot the
material has been swallowed, give 3-4 glasses of
milk or water and get immediate medical attention,
DO NOT INDUCE VOMITING,
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O-XYLENE .

Ortho-xylene
Xylol
1,2-Dimethylbenzene

CeHa(CH3)2

TLV, 100 ppm; Skin Absorption
Odor Threshold; 0.5 ppm

PROPERTIES: Xylene Is a coloriess iiquid with a
benzene~|tke or gasoline-iike odor, The moliecular
welght Is 106, the bolling point s between 281°F
and 292°F depending upon the {somer composition,
The freezing point ranges from =53°F to +56°F,
It's solubtifty in water is negligible.

SYMPTOMS: Xylene {s irritating to the eyes, ncse
and throat in high concentrations, The sympstoms
of actue overexposure, in addition to irritation,
are dizziness, excltement, drowsiness, inccherence
and staggering gate, Thls may be followed by
nausea, vomiting and abdominal pain,

Chronic exposure to subacute levels results iIn
loss of appetite and the formation of small
biister~iike, fluld filled cavities on the cornea
of the eye {n addition to some of the symptoms of
sctue exposure,

The organs most suscaptible to damage by xyfene
are the central nervous system, eyes, gasiro-
intestinal tract, liver , kidneys and skin,

PROTECTIVE EQUIPMENT: wWorkers should wear
appropriate protective equipment to prevent
repeated or proljonged skin contact, If there is
any reasonabla probabliity of eye contact, chemi-
cal goggles should be worn,

In atmospheres that contaln no more than 5000 ppm
xy{ane vapor, a gas mask equipped with organic
vapor canisters should be used, When the vapor
concentration exceeds 5000 ppm, a full facepiece
respirator with supplied air operated in the posi-
tive pressure mode should be used,

FIRE HAZARDS: Xylene is a Grade O flammable
{iquid. Flashpoint = 77°F to 90°F, flammable
{imlits in air = 1,15 to 7,08, autoignition temp =
867°F to 982°F, Fire extingulshing agents = CO,,
dry chemical, foam, water fog,

84.

FIRST AID: Remove victim from contaminated area.

If breathing has stopped, give mouth-to-mouth
artifictal respiration, If breathing Is dif-
ficult, glve oxygan, If the eyes have been
exposed, flush immediately with plenty of low
veloclty water for at least 15 minutes and get
prompt medical attention., If the skin has been
exposed, remove contaminated clothing and wash

af fected areas with soap and water, . If any
xylene has been swal lowed, give 34 glassas of
milk or water to dilute stomach contents, DO NOT
INQUCE VOMITING, Get immediate medical attention.
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Calcium Oxide
Carbolic Acid
Carbon Dioxide
Carbon Monoxide
Caustic

Caustic Lime
Caustic Soda
Chlorine
Chloroethane
Chromates
Cinpnamine

Co

COo

Coal

Cobalt Hydrocarbonyl
Cobalt Oxide
Cyclohexatrine

Decane

Decene

Decylhydride
Dehydrogenation Catalyst
Dichloromethane

DiEB

Diethyl Benzene
p-Dihydroxybenzene
Dimethyl Ether
1,1-Dimethylethylamine
Dimethylbenzene
Dimethyl Ketone
2,4~-Dinitrophenol
Dracyclic Acid

DUP

EB

Ethene

Etherine '
Ethyl Anhydride
Ethylbenzene
Ethyl Chloride
Ethylene

cis~1,2 Ethylene Dicarboxylic

Acid
Ethylidene Cyanohydrin

Betz Slimicide C-30
Lime

Phenol

Carbon Dioxide
Carbon Monoxide
Caustic

Lime

Caustic

Chlorine

Ethyl Chloride
Betz Krom-Trol X-5
Styrene Monomer
Carbon Monoxide

‘Carbon Dioxide

Anthracite Coal
Cobalt Hydrocarbonyl
Cobalt Oxide

Benzene

Decane

Olefin Mix

Decane
Dehydrogenation Catalyst
Methylene chloride
Diethyl Benzene
Diethyl Benzene
Hydroquinone
Dimethyl Ether
tert-Butylamine
Xylene

Acetone
2,4-Dinitrophenol
Benzoic Acid

Santicizers 160, 711, 790,

Ethylbenzene
Ethylene
Ethylene
Acetaldehyde
Ethylbenzene
Ethyl Chloride
Ethylene

Maleic Anhydride
Lactonitrile
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HC1 Hydrogen Chloride 51
HCN Hydrogen Cyanide 52
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Heptanol Oxo Alcohols 69
Hexane Hexane 48
Hexene Olefin Mix 68
Hexyl hydride Hexane 48
HQ Hydroquinone 54
Hydrazine Solution Hydrazine Solution 49
Hydriodic Acid (Anhydrous) Hydrogen Iodide 53
Hydrochloric Acid Hydrogen Chloride 51
Hydrochloric Ether Ethyl Chloride 44

(: Hydrocyanic Acid Hydrogen Cyanide 52
Hydrogen Hydrogen 50
Hydrogen Acid Hydrogen Cyanide 52
Hydrogen Chloride Hydrogen Chloride 51
Hydrogen Cyanide Hydrogen Cyanide 52
Hydrogen Iodide Hydrogen Iodide 53
Hydroquinol -- Hydroquinone 54
Hydroquinone - Hydroquinone 54
Hydroquinone Monomethyl Ether Methyl Ether of Hydrogquinone 64
4-Hydroxy Anisole Methyl Ether of Hydroquinone 64
Hydroxybenzene Phenol 70
alpha-Hydroxy Isobutyronitrile Acetone Cyanohydrin 10
2-Hydroxy Propanenitrile Lactonitrile 58
2-Hydroxy Propanoic Acid lactic Acid 57

I
Iodine Iodine 55
Iodomethane Methyl Iodide 65
"iso-Butene iso-Butylene 56
iso-Butylamine - tert-Butylamine 30
iso-Butylene iso-Butylene 56
Isotron Freon 46

J
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Ketone Propane
Krom-Trol X-5

Lactic Acid
Lactonitrile (LN)
Lime

Lye

Malenic Acid

Maleic Anhydride
Maleninic Acid
Marsh Gas

Methane

Methane Carboxylic Acid
Methanol
Methoxymethane
p—-Methoxyphenol
Methylene Chloride
Methylene Dichloride
Methyl Alcohol
Methyl Benzene
Methyl Cyanide
Methyl Ether

Methyl Ether of Hydroquinone
Methyl Iodide
2-Methylpropane
Milk Acid
Monochloroethane
Muriatic Ether

MQ

Naphthalene
Naphthalin
Natural Gas
Nitto Catalyst
Nonanol

Normal Hexane

Acetone
Betz Krom-Trol X-5

Lactic Acid
Lactonitrile
Lime

Caustic

Maleic Anhydride

Maleic Anhydride

Maleic Anhydride

Methane

Methane

Acetic Acid

Methanol

Dimethyl Ether

Methyl Ether of Hydroquinone
Methylene Chloride

Methylene Chloride

Methanol

Toluene

Acetonitrile

Dimethyl Ether

Methyl Ether of Hydroquinone
Methyl Iodide

iso-~Butylene

Lactic Acid

'Ethyl Chloride

Ethyl Chloride
Methyl Ether of Hydroquinone

Naphthalene
Naphthalene
Methane

Nitto Catalyst
Oxo-~Alcohols
Hexane
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Olefiant Gas
Olefin Mix

0il of Vitriol
Oxo Alcohols

Phenol

Phenylethylene
Phenylformic Acid
Phenylmethane
Phenalandione

Phthalic Anhydride
Polyethylbenzene

Polymer (Water Treatment)
Polymer 1165L (Water Treatment)
Potassium Aluminum Sulfate
Potassium Hydroxide
2-Propanol

Propylene

Prussic Acid

Pyridine

Pyrogentisic Acid
Pyroxylic Spirit
Phosphates

Propenenitrile

Quick Lime
Quinol

Racemic Acid
Rhodium Tri-Iodide

S-160

S-711

S-790

Slimicide C-30
SM

S0qg

Sodium Hydroxide
Sodium Phosphate

SEE

Olefin Mix
Ethylene
Olefin Mix
Sulfuric Acid
Oxo Alcohols

Phenol

Styrene Monomer
Benzoic Acid
Toluene

Phthalic Anhydride
Phthalic Anhydride
Diethylbenzene
Betz Products

Betz Polymer 1165L
Alum

Caustic

Acetone

Propylene

Hydrogen Cyanide
Pyridine
Hydroquinone
Methanol

Trisodium Phosphate
Acrylonitrile

Lime
Hydroquinone

Lactic Acid
Rhodium Tri-Iodide

Santicizers 160, 711, 790, DUP
Santicizers 160, 711, 790, DUP
Santicizers 160, 711, 790, DUP

Betz Slimicide C-30
Styrene Monomer
Sulfur Dioxide
Caustic

Trisodium Phosphate
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Sulfur Dioxide
Sulfuric Acid

Tar Camphor
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TBC

TSP

tertiary Butylamine
p-tert~Butylcatechol
Toluene

Toxillic Acid
Trimethylaminamethane
Trisodium Phosphate

Ucon
- Unslaked Lime

VAM
Vinyl Acetate
Vinyl Benzene

Water Treatment

White Tar
Wood Alcohol
Wood Ether
Wood Naphtha
Wood Spirit

Xylene
Xylol

SEE

Sodium Sulfite
Dehydrogenation Catalyst
Styrene Monomer

Styrene Tar

Sodium Sulfite

Sulfur Dioxide

Sulfuric Acid

Naphthalene
tert-Butylamine
tert-Butylcatechol
Trisodium Phosphate
tert-Butylamine
p~tert-Butylcatechol
Toluene

Maleic Anhydride
tert-Butylamine
Trisodium Phosphate

Freon

_Lime

Vinyl Acetate
Vinyl Acetate
Styrene Monomer

see Brand Name or Specific

Material
Naphthalene
Methanol
Dimethyl Ether
Methanol
Methanol

Xylene
Xylene
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