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LDS0
1 LD stands for "Lethal Dose".

1 LD50 is the amount of a material, given all at once, which causes the death of 50%
(one half) of a group of test animals.

[ It is used to measure the short-term poisoning potential (acute toxicity) of a

material.
[ It is expressed as the amount of chemical administered (e.g., milligrams) per 100

grams (for smaller animals) or per kilogram (for larger animals) of the body weight

of the test animal.

[ The LD50 values are found for dermal and oral exposure.
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Dose Response Curve
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LCS50

1 LC stands for "Lethal Concentration".

J LC values denotes the concentration of a chemical in air.

J The concentration of the chemical in air that kills 50% of the test animals in a

given time 1s the LC50 value.

A Lower the LD50/LC50 value, the more toxic is the chemical.
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TLV (Threshold Limit Values)

O Threshold Limit Values (TLV) refers to airborne concentrations of substances and

represents an exposure level under which most people can work, day after day, without

any adverse effect. Gt

g
L
Medical & Sclance

L There are three categories of threshold TLVs:
TLVITWA

Threshold Limit
Value/Time-Weighted Average

1- TLV—TWA(Time Weighted Average)

O is the time weighted average concentration for a normal eight hour day or 40 hr week.
O Nearly all persons can be exposed day after day to airborne concentrations at these limits

without any adverse effect.
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2- TLV-STEL(Short Term Exposure Limit)
1 is the maximal concentration to which a person can be exposed for a period of up

to 15 minutes continuously without any adverse effects.

— mm— S
—= [na
LECATImICEn Meical & Sclenca

TLV-STEL TLVIC

Threshold Limit Value-Short-Term

Exposure Limit lhreshold Limit Value/Ceiling

3- TLV-C(Ceiling)
U is the concentration that must not be exceeded even for an instant.
U TLV values are expressed in parts per million (ppm) or milligram per cubic meter

(mg/m3).
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Exposure Limits on tankers

TLV-TWA

Maximum allowed
exposure in normal work
schedule

8 hour per day / 40 hours
per week

TLV-STEL

Maximum allowed exposure for 15
minutes

Minimum duration between subseguent
exposure 60 Minutes
Maximum exposure 4 times a day

Odour Threshold

Minimum concentration of
toxic gas that can be detected
by a normal human being
through smell.

MySeaTime.com
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Peroxide forming chemicals

1 Peroxide forming chemicals reacts with oxygen in air to form unstable peroxides which

may detonate violently when they become concentrated by evaporation or distillation or

when subjected to unusual heat, shock or friction.( 5| L3l s )

[ Preventing accidents involving peroxide forming chemicals involves :

1. detection and removal of peroxides,

proper labeling of containers,

recording the dates of receipts, usage and disposal,

use of personal protective equipment,

storing 1n air tight, amber glass bottles, preferably in the dark,
disposal of the chemical as per the expiry date.

AN N
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Containers must be protected from impact or physical damage when storing, transferring
or using.

Diluting organic peroxides must be as per chemical suppliers’ advice. Using a wrong
solvent or one that 1s contaminated can cause an explosion.

Examples are :

v" Diethyl ether

v’ Tetrahydrofuran

v' Isopropyl ether

v Butadiene
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Class 1 - Explosives

Division 1.1 Division 1.2 Division 1.3
Explosives with a mass Explosives with a Explosives with
explosion hazard projection hazard predominantly a fire hazard
Division 1.4 Division 1.5 Division 1.6
Explosives with no Very insensitive explosives Extremely insensitive
significant blast hazard with a mass explosion hazard explosives
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Division 1.5

d consists of very insensitive explosives.

[ This division is comprised of substances which have a mass explosion hazard but
are so insensitive that there is very little probability of initiation or of transition
from burning to detonation under normal conditions of transport.

d Examples are common fireworks, toy caps, empty primed grenades, and some
small arms ammunition
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United States Department of United Nations GHS Division i
i A Risk Examples
Transportation Placards hazard pictograms number
’ ’ (N/A) Basic placard for explosive materials - Division not specified Anything listed below
. i . Dynamite, Trinitrotoluene (TNT), ANFO (ammonium
11 Substances and articles which have a mass explosion hazard
nitrate/fuel oil)
‘ ’ 1.2 Substances and articles which have a projection hazard but not a mass explosion hazard Hand grenades
Substances and articles which have a fire hazard and either a minor blast hazard or a minor . . .
1.3 o Display/commercial grade fireworks, rocket propellant
projection hazard or both
14 Substances and articles which present no significant hazard; only a small hazard in the Consumer fireworks, ammunition, railway fog signals
’ event of ignition or initiation during transport with any effects largely confined to the package (detonators/torpedo),®l model rocket motors!®l
‘ ’ 1.5 Very insensitive substances which have a mass explosion hazard Type E water emulsion blasting agents
’ ’ 1.6 Extremely insensitive articles which do not have a mass explosion hazard [examples needed)]
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Flammables

1 Flammable chemicals are a fire hazard.

1 The lower the flashpoint (the lowest temperature at which a liquid fuel will give
off enough vapour to form a momentarily 1gnitable mixture with air.) of the
chemical, greater the hazard.

1 Flammable chemical bottles, must not be kept open without caps.
 They must not be kept near ignition sources.

1 They must not be left on the lab bench after use, but to be stored in safety cabinets
after use.

] A fire in a laboratory, can easily get out of control if it involves any flammable
solvents.
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1 Flammable chemicals must not be kept open in beakers or containers as they
readily release vapour.
U The released vapours can form a "flammable vapour- air" mixture which can ignite

in the presence of a source of 1gnition.

L Open flames must be prohibited where solvents are handled and stored.
The amount of solvent storage inside the labs, must be only those required for
immediate use.

U Flammable chemicals must not be stored along with oxidisers.
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 Flammable chemical bottles or open containers with flammable chemicals, must not
be stored in domestic refrigerators.
O The vapours released, can be ignited by the lighting unit or the thermostat inside.

U Intrinsically safe lab-purpose refrigerators, must be used for the purpose of storing

flammable chemicals. (il oo )
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[ Distillation of solvents, must only be done inside a chemical fume hood.

J Flammable chemicals must not be heated with Bunsen burners, use a water bath for
the same.

J Examples of flammable chemicals are:
v’ Acetone

v" Toluene
v Methyl alcohol
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Water Reactives

1 A violent reaction can occur, if water reactive chemicals come in contact with
water or moisture.

1 They must be stored away from wash areas or places where it can come in contact
with water.

d Some chemicals react with water to produce heat and flammable gases.

 The bench must be kept dry in the vicinity of an experiment involving alkali
metals. The apparatus used must be free of moisture.

1 Examples are:
v" Sodium
v" Lithium
v" Potassium
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Pyrophorics
1 Pyrophorics are chemicals which undergo spontaneous ignition when they come
in contact with air.

1 Handling and usage of pyrophorics require fire resistant lab coat, fire resistant hand
gloves, safety glasses and face shield.

 Experiments involving the same, must only be carried out inside a fume hood.
Portable shields may also be used for additional protection.

1 Laboratories handling pyrophoric chemicals, must have emergency eye wash
fountain and shower and fire blankets.

] At least two persons must be present in the laboratory, whenever the pyrophoric
chemical is handled.
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[ Flammable solvents or other combustible substances, must not be stored inside the
fume hood when pyrophoric chemicals are being handled.

 Handling of pyrophoric chemicals, must always be done in an inert atmosphere.

L Examples are:
v Butyl lithium
v' Di-isobutyl-aluminium hydride
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Oxidisers
1 Oxidisers are a hazard as they support combustion. Fires can burn violently in their
presence.

 Oxidisers must be stored away from flammables, since they can start a fire if they
come 1n contact with each other.

[ Oxidizing materials which start to decompose at temperatures marginally above
normal room temperatures, must be stored well below their decomposition

temperature.

[ Do not use sawdust or other combustible substances to clean up spills of oxidizing
materials.
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J Examples of oxidisers include:
v’ Nitric acid
v Perchloric Acid
v Permanganates
v" Nitrates
v Perchlorates
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Toxics

1 Toxic materials are substances that can cause harm to an individual if it enters the
body.

1 Effects of toxic chemicals are of two types: acute and chronic.

Acute effect(sl>)

v" The ill effects appear during or immediately after a single exposure to a toxic
chemical.

v" The health effects may be temporary, such as irritation of the skin, sickness, or they
may be permanent: blindness, scars from acid burns, etc.

v" Acute toxicity is often seen within minutes or hours after a sudden, high exposure
to a chemaical.
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Chronic effect (o ;)

v" The effects become visible after a long period of exposure.
v" This can vary from several weeks to years.

v" This results from multiple exposures to the toxic chemical in sufficient concentrations
after a long period of time.

Prevention of toxic exposures
 Use the minimum quantity wherever possible.
U The release of toxic vapours into the workplace must be prevented.

[ This can be achieved by carrying out the handling of toxic chemicals in fume
hoods or using local exhaust ventilation system.

U Personal exposure can be prevented by the use of personal protective equipment.
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Corrosives

[ Corrosives are chemicals which cause burns on the skin, mucous membrane and
eyes.

. Chemical burns are also caused when tissues come in contact with corrosive solids,
corrosive liquids dispersed in the air as mists.

[ It includes mainly acids and alkalies.
1 Acid mists or fumes can corrode structural materials and equipment.
1 Corrosives chemicals have other dangerous properties as well.

O For example, perchloric acid, in addition to being highly corrosive, is also a
powerful oxidizing agent which can cause fire and explosions.
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U Facilities like emergency eyewash and shower must be available in the labs
handling corrosives.

[ Splashing of corrosives into the eyes can result in partial or total loss of vision if not
flushed with copious amount of water immediately.
] Caustics can cause serious skin burns as they penetrate deep into the tissue.

[ Corrosive chemicals, both solid and liquid, can generate large amounts of heat
when mixed with water. This can cause the solution to boil or even erupt violently.

d When water is added into a container of concentrated sulfuric acid, it is converted

instantly to steam which will eject the entire contents into the air. To prevent this
always add corrosives to water, slowly, in small amounts, with frequent stirring.

oard Al ga (5l kil 5 Al 44



U Always use personal protective equipment like safety goggles, face shields,
chemical apron/coverall and hand gloves with long sleeves while handling corrosive
chemicals.

J Examples of corrosives include :
Nitric acid

Sulphuric acid

Calcium hydroxide
Hydrofluoric acid

Sodium hydroxide

Bromine

DN N NI N NN
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Receipt of Chemicals
d The MSDS/SDS (Material Safety Data Sheets) must be obtained from the
manufacturer or the supplier upon receipt of the chemical.

1 Ensure that the chemicals containers/bottles received are in good condition without
damage.

 The details of the chemicals must be included in the inventory list.

] The dates of receipt and first opening of the bottle must be recorded on the bottle and
in the inventory.

1 Emergency information about the chemical must be compiled for quick reference.
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Inhalation, mouse: LC50 =342 ppm/1H
Inhalation, mouse: LC30 = 5000 mg/m3/5M
Inhalation, mouse: LC50 = 270 mg/m3/60M
Inhalation, rat: LC50 = 1276 ppm/1H
Inhalation, rat: LC50 = 1100 mg/m3/60M
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R-phrases

R1 - Explosive when dry.
R2 — Risk of explosion by shock, friction, fire or other sources of ignition.

R3 — Extreme risk of explosion by shock, friction, fire or other sources of ignition.

R4 — Forms very sensitive explosive metallic compounds.
R5 — Heating may cause an explosion.

R6 — Explosive with or without contact with air.

R7 — May cause fire.

R8 — Contact with combustible material may cause fire.
R9 — Explosive when mixed with combustible material.
R10 — Flammable.

R11 — Highly flammable.

R12 — Extremely flammable.

R14 — Reacts violently with water.

R15 — Contact with water liberates extremely flammable gases.
R16 — Explosive when mixed with oxidizing substances.
R17 — Spontaneously flammable in air.

R18 —In use, may form flammable/explosive vapour-air mixture.
R19 — May form explosive peroxides.

R20 — Harmful by inhalation.

R21 — Harmful in contact with skin.

R22 — Harmful if swallowed.

R23 — Toxic by inhalation.

R24 — Toxic in contact with skin.

R25 — Toxic if swallowed.

R26 — Very toxic by inhalation.

R27 — Very toxic in contact with skin.

R28 — Very toxic if swallowed.

R29 — Contact with water liberates toxic gas.

R30 — Can become highly flammable in use.
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R31 — Contact with acids liberates toxic gas.

R32 — Contact with acids liberates very toxic gas.

R33 — Danger of cumulative effects.

R34 — Causes burns.

R35 — Causes severe burns.

R36 —Irritating to eyes.

R37 —Irritating to respiratory system.

R38 — Irritating to skin.

R39 — Danger of very serious irreversible effects.

R40 — Limited evidence of a carcinogenic effect.

R41 — Risk of serious damage to eyes.

R42 — May cause sensitization by inhalation.

R43 — May cause sensitisation by skin contact.

R44 — Risk of explosion if heated under confinement.

R45 — May cause cancer.

R46 — May cause heritable genetic damage.

R48 — Danger of serious damage to health by prolonged exposure.
R49 — May cause cancer by inhalation.

R50 — Very toxic to aquatic organisms.

R51 — Toxic to aquatic organisms.

R52 — Harmful to aquatic organisms.

R53 — May cause long-term adverse effects in the aquatic environment.
R54 — Toxic to flora.

R55 — Toxic to fauna.

R56 — Toxic to soil organisms.

R57 — Toxic to bees.

R58 — May cause long-term adverse effects in the environment.
R59 — Dangerous for the ozone layer.

R60 — May impair fertility.
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R61 — May cause harm to the unborn child.

R62 — Possible risk of impaired fertility.

R63 — Possible risk of harm to the unborn child.

R64 — May cause harm to breastfed babies.

R65 — Harmful: may cause lung damage if swallowed.

R66 — Repeated exposure may cause skin dryness or cracking.

R67 — Vapours may cause drowsiness and dizziness.

R68 — Possible risk of irreversible effects.

R 14/15 — Reacts violently with water, liberating extremely flammable gases.
R 15/29 — Contact with water liberates toxic, extremely flammable gas.

R 20/21 — Harmful by inhalation and in contact with skin.

R 20/22 — Harmful by inhalation and if swallowed.

R 21/22 — Harmful in contact with skin and if swallowed.

R 20/21/22 — Harmful by inhalation, in contact with skin and if swallowed.
R 23/24 —Toxic by inhalation and in contact with skin.

R 24/25 —Toxic in contact with skin and if swallowed.

R 23/25 —Toxic by inhalation and if swallowed.

R 23/24/25 — Toxic by inhalation, in contact with skin and if swallowed.

R 26/27 — Very toxic by inhalation and in contact with skin.

R 26/28 — Very toxic by inhalation and if swallowed.

R 26/27/28 — Very toxic by inhalation, in contact with skin and if swallowed.
R 27/28 — Very toxic in contact with skin and if swallowed.

R 36/37 — Irritating to eyes and respiratory system.

R 36/38 — Irritating to eyes and skin.

R 37/38 —Irritating to respiratory system and skin.

R 36/387/38 — Irritating to eyes, respiratory system and skin.

R 39/23 —Toxic: danger of very serious irreversible effects through inhalation.

R 39/24 — Toxic: danger of very serious irreversible effects in contact with skin.

R 39/25 — Toxic: danger of very serious irreversible effects if swallowed.
R 39/32/24 — Toxic: danger of very serious irreversible effects through
inhalation and in contact with skin.

R 39/23/25 —Toxic: danger of very serious irreversible effects through inhalation and if swallowed.

R 39/24/25 —Toxic: danger of very serious irreversible effects in contact with skin and if swallowed.
R 39/23/24/25 — Toxic: danger of very serious irreversible effects through inhalation, in contact with
skin and if swallowed.

R 39/26 — Very toxic: danger of very serious irreversible effects through inhalation.

R 39/26/27 — Very toxic: danger of very serious irreversible effects through inhalation and in contact
with skin.

R 39/27 — Very toxic: danger of very serious irreversible effects in contact with skin.

R 39/28 — Very toxic: danger of very serious irreversible effects if swallowed.

R 39/26/28 — Very toxic: danger of very serious irreversible effects through inhalation and if swallowed.
R 39/27/28 — Very toxic: danger of very serious irreversible effects in contact with skin and if swallowed.
R 39/26/27/28 — Very toxic: danger of very serious irreversible effects through inhalation, in contact
with skin and if swallowed.

R 68/20 — Harmful: possible risk of irreversible effects through inhalation.

R 68/21 — Harmful: possible risk of irreversible effects in contact with skin.

R 68/22 — Harmful: possible risk of irreversible effects if swallowed.

R 68/20/21 — Harmful: possible risk of irreversible effects through inhalation and in contact with skin.
R 68/20/22 — Harmful: possible risk of irreversible effects through inhalation and if swallowed.

R 68/21/22 — Harmful: possible risk of irreversible effects in contact with skin and if swallowed.

R 68/20/21/22 — Harmful: possible risk of irreversible effects through inhalation, in contact with skin
and if swallowed.

R 42/43 — May cause sensitization by inhalation and skin contact.

R 48/20 — Harmful: danger of serious damage to health by prolonged exposure through inhalation.

R 48/21 — Harmful: danger of serious damage to health by prolonged exposure in contact with skin.

R 48/22 — Harmful: danger of serious damage to health by prolonged exposure if swallowed.

R 48/20/21 — Harmful: danger of serious damage to health by prolonged exposure through inhalation
and in contact with skin.

R 48/20/22 — Harmful: danger of serious damage to health by prolonged exposure through inhalation
and if swallowed.

R 48/21/22 — Harmful: danger of serious damage to health by prolonged exposure in contact with skin
and if swallowed.
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R 48/20/21/22 — Harmful: danger of serious damage to health by prolonged exposure
through inhalation, in contact with skin and if swallowed.

R 48/23 — Toxic: danger of serious damage to health by prolonged exposure through
inhalation.

R 48/24 — Toxic: danger of serious damage to health by prolonged exposure in contact
with skin.

R 48/25 — Toxic: danger of serious damage to health by prolonged exposure if
swallowed.

R 48/23/24 — Toxic: danger of serious damage to health by prolonged exposure
through inhalation and in contact with skin.

R 48/23/25 — Toxic: danger of serious damage to health by prolonged exposure
through inhalation and if swallowed.

R 48/24/25 — Toxic: danger of serious damage to health by prolonged exposure in
contact with skin and if swallowed.

R 48/23/24/25 — Toxic: danger of serious damage to health by prolonged exposure
through inhalation, in contact with skin and if swallowed.

R 50/53 — Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.

R 51/53 — Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.

R 52/53 — Harmful to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.
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S-phrases

S 1 —Keep locked up

S 2 — Keep out of the reach of children

S 3 - Keep in a cool place

S 4 — Keep away from living quarters

S 5 — Keep contents under ... (appropriate liquid to be specified by the manufacturer)
S 6 — Keep under ... (inert gas to be specified by the manufacturer)
S 7 — Keep container tightly closed

S 8 — Keep container dry

S 9 — Keep container in a well-ventilated place

S 12 — Do not keep the container sealed

S 13 — Keep away from food, drink and animal feedingstuffs

S 14 — Keep away from ... (incompatible materials to be indicated by the manufacturer)

S 15 — Keep away from heat

S 16 — Keep away from sources of ignition — No smoking
S 17 — Keep away from combustible material

S 18 — Handle and open container with care

S 20 — When using do not eat or drink

S 21 — When using do not smoke

S 22 — Do not breathe dust

S 23 — Do not breathe gas/fumes/vapour/spray (appropriate wording to be specified by the

manufacturer)
S 24 — Avoid contact with skin
S 25 — Avoid contact with eyes

S 26 — In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

S 27 — Take off immediately all contaminated clothing

S 28 — After contact with skin, wash immediately with plenty of (to be specified by the manufacturer)

S 29 — Do not empty into drains
S 30 — Never add water to this product

S 33 — Take precautionary measures against static discharges

S 35 — This material and its container must be disposed of in a safe way

S 36 — Wear suitable protective clothing

S 37 — Wear suitable gloves

S 38 — In case of insufficient ventilation wear suitable respiratory equipment

S 39 — Wear eye/face protection

S 40 —To clean the floor and all objects contaminated by this material use ... (to be
specified by the manufacturer)

S 41 - In case of fire and/or explosion do not breathe fumes

S 42 — During fumigation/spraying wear suitable respiratory equipment (appropriate
wording to be specified by the manufacturer)

S 43 —In case of fire use ... (indicate in the space the precise type of fire-fighting
equipment. If water increases the risk add: Never use water)

S 45 —In case of accident or if you feel unwell seek medical advice immediately
(show the label where possible)

S 46 — If swallowed, seek medical advice immediately and show this container or
label

S 47 — Keep at temperature not exceeding ...°C (to be specified by the manufacturer)
S 48 — Keep wetted with ... (appropriate material to be specified by the
manufacturer)

S 49 — Keep only in the original container

S 50 — Do not mix with ... (to be specified by the manufacturer)

S 51 — Use only in well-ventilated areas

S 52 — Not recommended for interior use on large surface areas

S 53 — Avoid exposure — Obtain special instructions before use

S 56 — Dispose of this material and its container to hazardous or special waste
collection point

S 57 — Use appropriate containment to avoid environmental contamination

S 59 — Refer to manufacturer/supplier for information on recovery/recycling

S 60 — This material and its container must be disposed of as hazardous waste
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S 61 — Avoid release to the environment. Refer to special instructions/safety data sheet

S 62 — If swallowed, do not induce vomiting: seek medical advice immediately and show this container or label

S 63 — In case of accident by inhalation: remove casualty to fresh air and keep at rest

S 64 — If swallowed, rinse mouth with water (only if the person is conscious)

S 1/2 — Keep locked up and out of the reach of children.

S 3/7 — Keep container tightly closed in a cool place.

$3/9/14 — Keep in a cool, well-ventilated place away from ... (incompatible materials to be indicated by the manufacturer).
S 3/9/49 — Keep only in the original container in a cool, well-ventilated place.

S$3/9/14/49 — Keep only in the original container in a cool, well-ventilated place away from ... (incompatible materials to be indicated by the manufacturer).
S3/14 — Keep in a cool place away from ... (incompatible materials to be indicated by the manufacturer).

S 7/8 — Keep container tightly closed and dry.

S 7/9 — Keep container tightly closed and in a well-ventilated place.

S 7/47 — Keep container tightly closed and at a temperature not exceeding ... oC (to be specified by the manufacturer).
$20/21 — When using do not eat, drink or smoke.

S 24/25 — Avoid contact with skin and eyes.

S 27/28 — After contact with skin, take off immediately all contaminated clothing, and wash immediately with plenty of ... (to be specified by the manufacturer).

S 29/35 — Do not empty into drains; dispose of this material and its container in a safe way.

S 29/56 — Do not empty into drains, dispose of this material and its container at hazardous or special waste collection point.
S 36/37 — Wear suitable protective clothing and gloves.

S 36/39 — Wear suitable protective clothing and eye/face protection.

S 37/39 — Wear suitable gloves and eye/face protection.

S 36/37/39 — Wear suitable protective clothing, gloves and eye/face protection.

S 47/49 — Keep only in the original container at a temperature not exceeding ... oC (to be specified by the manufacturer).

2hand 3 ge 5l Ll

o

(&

87



Sboaw 390 b )5 40 sl colsy —O

el A g gl g el

88



&9 9 chl> Ol g (A

Gblos () ) ot ol
= o

.

i Bl 00 AR

el A e gl g el

89



WS 03 1y S bli Wlytns b 5 Cami dlSal 2l 5 53 e iy sl 5 oS alSin OO

el LT 51 ooliil 51 5 00905 wal 8 355 laie IS (gl |y (PPE) pases cbilas liagas al lle,, LS

Dgioe ooliiwl Olyhs glgil o me 45 60518 b, JBlas 4 ol ego b cblas Sl U

Libloes 5 oyl gl DS ¢ Ll Lidlre (gl olSis ot glo Llam o by (ol Ladloo ¢S o aiges O

2hand A e g Akl 5 (Al 90



608 cblas Ol ey I solaw! lol I
sl 15 SIS ob 5 Lo, )5 ma Y IS Joee o QLSS sl cblis o i 5 luedsl (1, O
5,5 salys SaS Wl g el SIS Laome Ky Lais
S 5 o Slylas 1S g oLl 6l IS Jore 0 " las LT S plel V7

PPE by pizu Sl Dbl g (Slwyig,y sl eygo (o)
PPE . e

DN N N N

el 3 sa gl )l 5 (Sl



Db 5 QLSS (S 5k 4 U
DS ooliiw! s yo w0 |, PPE v
oS 8 5 PPE Loj90] lid> 10 v
PPE Li> 5 ;5,5 jued il v
v

X3l o851 5Lis,90 PPE auges U pons 511 s o oo

a3l ga sl kil g e

(&



s 2L,

N e o gl 5 (So5d s olulis wadlage 5 del galr 4ol G dnasgi 50 e o5 (sl

Sy ity " et 3" plgre 4 anl s ! U

A3l coodlos b o jo b (S 58 ol S0 05y il las U

QS olelid 1) atws 0 ,o 40 Ol Wbl s oLyl o W

L g 0wt Vb Sod b g oyl a0 lwg o8 > b o slosl ol o SS9 pd Ol s 51 le aiges
s 55 sle ad g (S Sl oYLl bl bawgs 28,5 15 LSS o

2hand A e g la )kl 5 (Al 93



S 8 5wl g olse bl b5 o U
apo V'

095 Eligm [ 3985
a5l S 5l 09,28
ooy 3lge

Loyoo | Lo 5

yan e S

5% ol

N N X N X

el A g gl g el 94



39 dalyS didke puyp S5 Jsb )0 iz glp a5 (60)l50 ¢ Lid (55len b 5 Do diles (quy 2 ogdle U
A S e

S5 5z 5 Fawyy G 20 4 ke atilyiee o laan T8 L o (rdle aiile (25 > polie

095 Giamtil b g coda lo ol (K5 4 e Wlge AT VL Ol > az 0 sl

L oo o oolaiwl 0590 olonds olge glgl

yao e 90,5 mlis

Yo oad b e bl gz o )l Sldas o 0,55 ()15 (o 6,8 e <65 gz wile 55 il ol

sl ol L i gl osilly oIS

D5 Fligw b g n3 5 (o 0 Lid olow] cuels wilgie a5 5 L]

03¢l lge Koo b yg5 aiile (S35e0 0 ol las

SR N N N N N NN

oard Al ga (5l kil 5 Al 95



) 0555 4 &S 6k 0w ko gy 5 cmailajls |, 1 ol sl Lei IS ks JelS w45 colSiin
D¢ eolatul JIS Jore o 5L 0,90 PPE 1 ccwlio £95 s jo LT 5l 550

95 o8T LT Lags oy ai]| clslis oy g 09390 PPE Caliden glsil 51 sl Lol OO

cbla> JBlas 4 Cand (6 i blas mhaw a5 048 sl gl PPE a5 coul 0y (sl ol adad ol 40

2hand A e g Akl 5 (Al 96



(F-A) g0y cblis ol jupas ol
5935 cblis 03lg) 3 mbio s0liis! 43 (LS, 5 g0l

$lr U5 &5 5,5k 4 aidl axils PPE 50l 51 (550 (LS, den 45 aigd (tedae b olley,l5 U
39 0315 3l 4 PPE 3l oslizw] a0 ao;ls )15 plol (glp oSSl 51 L8 sl PPE 5l solal ¢ yoings
VOV PR AR

19 clin O lge a5 S0 el 008 )50l W a5 guaie IS S5 a5 w45l ol 4 oleysls 510
DS Bl |y el g0l al ae, S ol camaues ylis |y PPE 5l solaiu!

5 Joe 5o Slss (e Sl el o)ls (LS 63905k L g (2Ll jael a4 5ls a8 6500 Ll U

2hand A e g la )kl 5 (Al 97



o) b Sus

Sl b5l ) ot il el Ol (g ls Libbee (sl Sie ol O
S 400 pl o polie (cwie gl

Al g2 ge Jow Lz yo il sle blas 4

540 bt Bl plp e cdadle lp Wi el sla Sie U
gl oolaiwl | lu

el 3 se sl )l 5 el

98



o

- I- :
(e re 2lm s pslee A

ol bl L sl s okl 51!

el A g gl g el

99



peis & 55 L Slablim (e Y=Y IS
s b 43 55 bbbl e £-¥ S0 '

g8 42945 (9o o Bla> Sous

2hend A ga gl ) 5 e 100



23 (Gl sl Bl s

DS - cdasls )).J .L:.wj.* W ..\.Jj.s )94
g Ol gz 4 )5 ‘51.0.1‘ Lgl.a»&:,,c&b&l ol |

Syl (Ko )5 oo Sldae Ll

el A g gl g el 101



L Lislxo

WS Laas alizre Sl yhas 5l LS IS i g &g Sdadlore oKws ] O

Slule el 5 ooty Jhs L 53,5 53 cblis (6l Ygemo ©)90 Lidlxe ©
Dguins olawl

$65 A Ao « X5, 9 (S oo (JSil wlge calizro glgil b oo Ladlors 0 ey O
S o ewd 4o Uil ol 0,58

Al SO il (Blad Slbs ¢ piws (o gl oy Yw O

g 2y ol 3 g aily 25U g pl 5l D0 pailig lp «O)ge LSl Gla oy O
il sads 2l 0,8
3o Yb mdaw B ogl colaiw] sl Siie b Siie b Ladd 00l O )90 Jadlowe tamoi o

el A g gl g el 102



Slgie (o b g 035 Ji5e 1) 08 (Sl s Silgis w40 U
il ouas

o ofy o5 oolu 5l (S e sl oS L sl sla OIS 51 onlal U
Ll GLSS o a0 comn] 5l cliblre (6l

5| izeen 5 Sgii g 0 Slilas I LS wiilgie cows gla SIS U
SBS cdadlre  Sisgw g (SO SIS gl Sl las

2hend A ga gl ) 5 e 103



L5l eblax

ok b S ol 50 1, G aS ile &yl ol o pglie S 5 a5l 50 pglie aty el sla is' U
WS cdablone 05 (638 i 9 (55 S (il gl o e €l

WS clabloe S0 ¢l 3 (2l Colz plp 0 el lo (1Sl (S o5 a5 U

30 5 L i xS ol 51 6 WS gl (gl aS Wigd (b (6 5b Canl SKow i Sesl sl s
Shbas 5l G156 5l edadlre gl Lo UL g adl S xSl Ul ) jloxail LB ol b ogally bl

il S Lame S5 S

2hand A e gl )Ll 5 (A 104



- - =itz A SRR |
P 1_.' as- .\TH_:HJJ:‘_F._LJE.:A _n'fl_)l_'l l.'J"-)_"
'

FERRRAT iy PR (L PRty PR T gibydade Sy ol iz Ly o canls

y TR P P L PR PRCHPON 9
o ) ;
SRR S gy PR AT

Ade gl ilenil g gy (71 RO

23 Al gl ey g L 5 :
! wamely wop aloFle

Vel arsl viomd y e plaals o

P PRI |

®

alagl gl PVC gy 4l
Loogl ot o Seiblons

- R 3l pleal g glgls
- FERN ST S | Y

(54 o8 amty AT
welalz Aol et sl

EN-150-2004 - i

sy e lsoeid

Sl 5 oy
udi:i.i'»_-_..:ga._'_-hq_-..i_a

ol s | |
I_._'a:-_,l s gl g psiie sl b

St payd Ol A

. “‘ & ’s ’: I.. :’ 6‘?‘

2hend A ga gl ) 5 e 105



03| g guiS £l
s oS bl sla s H
ool aziy b (S S gile la zas U
S Ay, s J

el A g gl g el 106



*0 é . "‘ i

oy o So Sl ez 5l b ol lo  Sis g pas slge  Swgy wd el ogall ol s U
Ailwd guac abad o lo SSl e Sl Flygw do Sau o Saudl 3 de Sauo
25,1 Jsb 5o cole LiStws b g5l slo ide Sl sla bbb da iSiws Jals bilis lpgos O

oard Al ga (5l kil 5 Al 107



oSwd Sl g0 Jolge U

5 o555 61 a0 o) 5 (sles 5 CEND o 4o 5 ol Cale

u»l.o.? QLQ)' Sl

@

(95b el o laad)cdaslze a4 vie)ls ddlais

(25> &5, B Kl g Oslae a0

w (s, wmsb o «Si5) 26,5 a3l

] LS’:)U}C«BL&}

—
—

=1y g 03l
ol g (Sdp ply )0 5k 9 50 Cuaglie

(axsl il ol g S mSIl e So5slam asile) Lid &l las 5o

DN N NN VY VU N N N NN

e A 5e s 1ALl 5 (e 108



ooy b WIS oo 5 Lol Sl das sl soly glgil gl olge 5l gl oo pus oo 5leals Al sl iSCiws

Ry

35580 58 05,5 ez o Lo S (IS e U
S e b g Loas BLI ‘f’)’?}‘ RO VES WP EA COWR IR
0l 03ld il g 4> b g ! ax,b slpasiins Y
@ gole Sl aSios 3 a8l e g eolaiwl izl jo 5Lis g0 LSy &)Lb‘ Cu) ple Sy sl istiws

(b b ax o o So 3501 cdslis lygas <29 CFR 1910.137 o yfaitiss!

2hand A e g la )kl 5 (Al 109



Vo) 5l o e oloosd lge ply o pglie (2Sws la diges 3| (S
; J5g slo isiws
ool oS sla St Y
On ¥5 sl iSws Y

J;).’I..., Lgl.tb r&w’ w0 ¥

. 110
el A g gl g el



Joi g2 S

Ao e Cass g ogiie a3l (Loan S | g 15w U
(Sige Gl Cgus ST 5wl o gyluons Slga 31 gl 03 S b
9 Seeb8g 008 Al (S gl sl (S i dDons je5 Sl Slaal
do 558 daasall do JSUl (598 slosl (0uisS 390 a8 S 1wl
S dadlone gyt SlaS 5 g e il

Cenglie y3) Gtale g (F0y93 ygmlanST plp )3 Craizmon Juigr (aStws U
e o b pdy Gllanl ol slales 1o 5 AiSee

sl Pl g Sslog,l g Ssladl slo 85,000 b 055 4 g Seawy U
WS (ood Joe aiiglle

2hend A ga gl ) 5 e 111



L}“"i’y QSL“ T

55 Ll Lds rod a0 coiiad S )y iy (6l owSIY/ (b SeciwY le iSiiws W
At (0g0f Bladl gl p G sl iSiiwd

o olid 0g5 5l gl ool 5e8 (sles ol o Ceoglie g elow | ol ( LiiS alSoulll d
ST

Cawd 5l mSCiws cplcsls pg oy S 5l b Bl bl o Caglie pogdle H
DS Cladlone b 955 g b Sas byl dsosw] ol slo P> 5 (63l ol 0 (15,18

OLSLI de gl ol o 9 05T sla iiSTy el ol 31 By WSBY i

e N T RV D -2 N PN R B

Al 5l Caslus WSO mSws  aS” SLS S 6l

2hand A e g Akl 5 (Al 112



Oﬁ‘w & Su a

ol 1) el Syl oad aisle gl (2Sws 4 S | ol 0didigs s

el A g gl g el 113



o s g sCws

Dl ol ol e cavs a5 &l oo asle pouds o8 G 51 b s slo iSws U
S dadle Ll 15 5 g sl 9,5 (6 asile Jlo IS (sla

odd aid )8 el o oSl Cowlus 9 Oyl 4 slo &S Sl el gl ax ST 4
SYsb oyme yo 85 85l o S S colaiul jo b il aSews
ASe Cunglie ciginns b nSiws 500 j0 ol 3 oboul cel a5 (golge 4 o

Cdadlore o Cawss 1S 5 L ygT50m dadpasl o s )5 b (485, L LIS pl5ie O
b P 0aiiSar] 558 olse b oolil gl S5 jsb 4y Lol caiSes

-~

2hend A ga gl ) 5 e 114



&L:ﬁ.::& oaLo

S VNS U]t

e S

;J . .|

NI PPNy gl

K CRA I V|

{5

(&) ()

cm S Al s (82

;).:.: .«\::_JJJ ‘JJ:;

-

— s s

“_'<':-.-'_J: ;)..C—j)

s s

- s

-

;JJ'»Z-j_gJJS




e

-

R

c..b'—'Ll‘“’—“‘:‘ sala

> g _7“"" A 55 S 4 u“q"'; ds o5 [a— a— o )3 v ),k_<
e N —= L A A
— L\._.._t" 5 _-_qu_u_ i ] .__.'_’q:; | — e (AO') . S | ._;\.\.ﬂA })S
T e ICA XD IR -
[ = — A= ~ O
— e — s s —

s = s
— — — e s — e .L.aLa)é J..:'.‘.n =)

= S PG I — = =Yl =1 e
— S=Zl =2

- b =T = T T
= - e -
- . |- . . s - =
- s - A — IS s
o s | . am 3 am— | 51 51
8 — T — — _,J'-‘—’A - -
- = A - M - = = e M < - =
S g e e s — | C— S e e — 3 [ .Lﬂj.l- =] )-Ld_ll
1 . . 1 - . 1 - = -
o A = e = g =
. - v - . | - n n
— e —_— A — e .L;.‘:-ULa).@




e~ = Y o= P St P Y

- 1 . 1 . B = -
v oam— 1o M o e NY Oy A
\_—_:\——"_ — — i A
) a— Sl g A as —_ e Y _:_5.1 =
=23 2 == — ~J
— Sl g A as 3 - Yy _:_5_, =
2 2 =3 5 ~J
e gt s B e YY O
2 2 s e 2 ~
— —
— e S e v e —_—
— ,_;J'-L—’-" — l..._.._ B = e o —

2 = = = =T 2 T
. .= e -  am— Lz ;
— o ] —_— s S
w.v, v"?;
— s — s — s = A
e - = T T
._l ._d
— s — — =
S gl o e o S ol w5 S als o e om S OIS o !
s = s = s =3 ¥
= - - - - - . 1 - - = - B <
; L L , s : 5 5 S
e e A oS — P P P L




= bes a5le

s = = g e Lo , o = =
R e e i — 3 el — g P — S
" : -
S el < - = ' ) oo <N - . -
S g et e o — = — e b e S Y ,L‘-ts)..._a

(LAY dnl SISV

b e e e —_— —_—
— e — e e = — ot e (V) denl S LY
— PP C Sk s A e A PR
—_— e — 'L'-.-.- R e ] —_— 5 e
— e _,.J-;——‘— — u.-'»;——'— — UA—;—‘— — _71-;’— ‘__LSJW o
— — — L‘.....‘ — I-—---a ‘_’_;..J J.__-_.,
NP - — Ao s e

2 A5 e

R P —_— A — — _J}‘S J._;‘ J._:.a
S B e e o — u.a'b_—-— — = — O _J-;ﬂj- }J‘-.‘I' _}'.;"‘
EPPPCIy - NEPPUC Vs g N o Sie oz
— A e e — =t — e et =t J 1 55 4.
— — e A — e A — e e Sl
— — lL——--—=’_ S = — de:.:
— ‘_’,J-_——*— — 'L---.'_ ; - s Skl 7;’..&.._/‘ -l




sy

=~

N

‘5‘—-6—--:' asls

ng..ﬂb_.-q—" e — e e — 3 e — Lg_v_}:s
:_’q_;u__q_ e — 'L'._.._ — t——a — e Sy ‘_gl.ohj_f"
JUCT g e = e e [CIN-D) | slasY
= e — P S P / Hnl S
— st A — e A=t — e L—__i — e A=Y el S LY
— = s s s Ao 5 e e S e
— — L’-....- o e 35 — e oS 5L =,
— _J.J.-A—-— — = V.-L;——-— — V.J.-;-—-— — s bu‘l'.’_ e} ._,<,z_‘.|._,q
—_— = = — s e — e —_— P s .
— e — s .L-—-a.ﬂ 5 — !-—-—v!‘, ¥ ;v:cT e
et (G — ot gt s — g e e
S D e A o e e oD e e e a5 R e R _Ll)J.S ‘_’L_;a
S4B et Ao oS — e — — s SIFCg S| g B
3B s Ao g5 NP W — e s s s D5 S a5l Jome
— = b_.-L_'——-— — e s _)SLT-a J-_-:-a
e A NEPUE W — st NETIPUC el J$U1 S e
— 8= — s __‘..L_‘——— [ __’.J.._\—* — e ‘_,,.l._a— ‘_’,-_-1' L) ‘_’,.‘.S‘ Lo
- e s Al




b mS 5 52 SN e cmlbors osle

. s S
— s L?._.._w — e s — ey -._‘x/._J.'.‘.u
D ] S als s Ao o5 S gt A 85 S gl s A 8 ddw o3 95 Iosl .__).,/__)_:_,_,
— e | S g e e — | - — (JQ\ 0.-"0) ;_‘L’.AI}/—'—__"

s g Lo o L 3 gD _sed Ao 45 NPT CR (/A0/0) DUy ;55 yoss

§
)
(
§
]:'_
(
§
)
(
b
3
7
b

¥
{
(
{
(
(
¢
{

|
)
(
(
}
[
(r_
3
[

o 2 2 2 =
Bl e — e A — e A — e A

- - | y - | PP  am— - | T 1
B — s = — e e — = Al Sz LQIL

b
‘3
[
0
A
L

s g — - 7
a— s A 8 Ao ) g Ll J’l"’l s
— 2 g g A= 3 gl g A 5 - 575
et A= PSP PR P (las) =5 olania

— T — —

> > > >
= e s e A s




et eole

. . . 1
—y f— i = = - i i [ - = - <j/-"1) | "’}/1
— 1_,‘).__-"— — — b_‘J-_—v"- — b,;-l-_—‘«"— JT_J;J:A .“-"L‘""
— = E o S ,-q-‘v ™ 3 gu ey et 3 guns PP R 'y l\:‘.u-lll
— 7 5 -~ = - —~ - ~ - -

(.!_.;.\ ) ._:)f_ll.'_.,-ll

. — o7
- — - Al o R e
. . . . . (. . . .y g
A o o= o (/0) Al St
u__..'__j.;'-— L'.-..a — IL;".- o "_?"';—"_f""; -\.:-...aa.v Ql;_jd_;;_.l._ﬂhl e}
s s 5 ? ? o 5 ? = s o Al
— - 2 Rl ol P ey
i = . . ] - - . T -
e e e I e bl sl er AP s
- S e ,_q-v‘ ™ [ - IL.«-...-) — s ',.l._‘” 44,.15' & =
= e = T . — = b —r
— e == — — g — am e (/-'/\O) S PP
- - — — — - = S ~ \5,‘
. V. T - . . . =. . .
— A s S e A — S
H'—‘-fa;— J-—-"-_ "-."'_3'-:_ = ; "-.""_3'; L"-_’ ‘-"_fa;-_ J—:; = J-.
— e L‘._..w ;__/w_,;o-a‘ -1.,49_/43 ;j—.flf. e 2l .‘_;..f.-_,:q.? dm oS _).LJJ\
i 1 - = - = - &, =
EBInLS) _p..a'.:—-— Olealsl a3l .__.5’_._..- JI'-""*“'L:--":-' 3 .‘_,;_;L_-_a.,_-.,- ;'_/ sl e A slae \_,_u:\:_ﬁ; ==x1 f=‘L_.‘\~_-".~. PERFE g
.::...f» ;J:-L‘aj_» jl_..q.f_;— .":.-: BE L&\-:.‘S,.Z.._—J 'l‘-:b’hld‘—"“.'—, ’.fl b._ﬂ{a.d_‘—"‘--'\_;




Ol ebles

Sl wilgine a5 )15 oo Slilas 5l als aiges (i g b (S p nogdle U

5 le (gd (Sa ]

oy Wyl 4y v

E15 Olaylo ,550 9 ld I 51 £15 Slge yuud suwdly v/
3go g YT cpiilo (YT 130 31 088l Sbps v

SByks olosd dlge v

ard 3l ge ) 5 el 195



AT sla s sy Sledl =T 6 jle Jsd

s bokwslen) b Glalass sl | 5 055 s Alr s sl sy =l Lo bl
5 (Gl seel&zles S Sl | Lt | CasliemREL | G ae b b
S5 sl b aS olaelKiulesl e R A wrlil plesd | L osT0-Y0 L A=Y
g S e eslizul |y Jlazdl L | S Gl S w | gl elre 5las
R S e 3l Al U | Sl glaal&au el
Cews O s oS lael&aylesl ol 2 Los sl ole o
S glds 5 Sl 5 9w sl 45 005 =~ pslie YL
_ 383K :
oS e 5 b S sl L6 s - b b U s s s JARTIPRS
oS Sl
S bl bl 005 s 8 ST Ladd
.Jj.i' ealasad Jagﬂ J"'"LJ:":'“’ J\.,JSNLEA

el A g gl g el

123



< '\..\

S O 53 &S Sm&;‘ujl Sy
st B B e 251 et
S s Soa LAl s s s

é\f: (e &LAJL::.A [

el _...,«L.A i /.[\J.[ o b..a}\au

2

Sleel G5k

Sge b s mdol 4y

‘\'l"*"—:_r!\f!); HLE.«

el a0l ,E

Lo et 2l s sasles

Z . . B e sy
J‘J‘.J_}MJ.]QD—&}ML,W

Sy 2 g ealail ediS Ats
7 - -

Sl sailes!
03 bt Cslas
et s sk el e
S 51 (55l
bl sl skio s

O 3031 Db

Tl

J_,JJM P _;“’L"

R
3 e s (Sl bl gl s
b s gladase 3 Sl L
Sl s
g 40 055 o Xobe SU last o ot e -

sk

RPN

s )W 5 Sl

124



Llanslie
ngl}MJL@g’L}m%;‘cbmb

o=l pl g 53 pslae

BN Slole O >
e 2l o2 psles s

| JL;.M

ARl s,
55 S 2Bl

(“—g_)"“"’“.)b‘—'g)

el 3 sa ol L 5 (Sl

125



el A g gl g el

Bl gl Wl
b s

LQ dw‘ :. D
* . 0.0

126



e )l cblas

ol cbli> 53,5 mal b gl 5l s U
D9 0dpeiS il &y Wilge (LS,

w2 3l e Sl g jw (P yx0 30 HLS I (6 51,8 U
aloz 5l e lo Jolge 51 (golani &y (S
s oy 40 00 (6,05 o5lail (oo gy guily V7
g oo 5 y20 33 BUS 51 S5 o 053 ey Sae Y
S o lie (slaog pus grbans b Bblie G (SIS LTV

Cogine s calisee molio b aoie G 3l oo gy LT V7

el A g gl g el 127



30 655,18 5 olieS ley e Facly oo gy il Lo 0 90 olgids cblas astol 5l L8 S ek 4 d

Gy8 59, o Celw A e 4w 1 Lg\Mgﬂc.mué)M)ow\QiMQbS)lS‘JtaQb;cagD

Qb oY olgnd 5l cblas aSll e (WS d,m0 o asliw] alin] puns S aSo) Ko)as o5

Py 30 8,5 (18 aS Jiso, oled Cblas cawpy S VYO @ ooy s ST0500 (gom }\D

2hand A e gl )Ll 5 (A 128

(&



e o s 5520 53 (65513 WY sl

S e 5o 53 Ol
(bsws ) (Cele =)
s A
qy 1
40 3
v v
Yoo v
VoY \,0




V) v 0

110 S v LYe

29 CFR 1910.95, Table G-16. e




oo sl Lidlo g1yl
i shsS

1 il 395 e st oy S OO

Uis LasS

el A g gl g el 131



el g el sl S 3 il s S 20E e L

e, Jlijl_’ g)l.Ll L \.a;.;“f JLI.S JLE L I.T_.nl..l.:.l dsJ.L:rLQ ‘}Jl \ n_;;l_’;l

il ogline ol 31 2.8

A ls & dnee (glais day gl JUIS 5 S HPDS

e ‘5";"‘1:‘- s "’"““f sla ‘-*';Lg'_ﬂ"h: 4 ""“‘g Bl S PRI CPIM L. SRR PR I - g _,...JS’

sl sladablns g1l OA-Y IS

2hand A e g Akl 5 (Al

132



Kged o jSkns « (V) jomansl 555laS 4y ol 4, U
it )5 51 (B0 i la g len 5l (ol

aizwd S 51 Lo sle g lew 5 coS Slaws Lad Lol
Do oy 0dgl] glga laciul Sl s aS

el 4l Juds & il e lgs a of,518 ili 0D

o=y gy g a5 W)l o9z g b 0 ¥T 5l (g leans

. -

2185 0525 5,15 sl b plad jo Ll S (6l

el A g gl g el 133



oS e a5 Cesl lsm )0 S9zge ()5S Jlo i CBle 5505 g e Slge Julds ¢ udts Sl ilas U

Sloy o g cdale o S5 IS ¢ pliond S o] o g (K o jlace po | oole K a5 g O
Sl ol o yme 50 (558

bl (Sojglsn Slaszse 5 ol g ol (S ol olse cnl sl oo Jle U

Al drwgi o Jlo Jsb o bogaums 7, |58 ol Son g aiied (5l 08 S 03g0me 4o L by ol 31 U

OS] 39008 (>0 198 8l o sz 0o, VA0 5 lg gole eiis jo ST cdale oS i U

S Sl S )5 a slalas o &5 SLS Gl (g BB (S5 45 29

oard Al ga (5l kil 5 Al 134



owiad Ol as wlpw yo bl

S Cdadlore  wdis Ol s ply 0 1) 095 L Sen g 395 5 Slaladl sl LU
WS olulis ) 5 e 48 w5 Oljlas v
DS 2Ll St e b oLS S agrloe v

S oolatwl el e SO o Gt b LSS agslae ralS ol p bog ol o ol gl Sl oledlsl ] 4

oard Al ga (5l kil 5 Al 135



Sy prlky S Sewbo

b 190 600sS dudai oty Scwlo
g0 plod gy Jlos!

el A g gl g el 136



(1Y) uilio 43563 o (5519 90 (@

Sl 2 Eigle3] sl Lazms 15 1505 Sl s o 5l B U
1988 el SLS gl erl Il cee o 5 oo ol
5500 g gleons Slgo b osRiolesl

5 Lgy yob 4 b S slad eled (ol Lams iz 0 U
Sleisbes J21s 4y gy armme 5l o3l (slsn (Gones L) (SlSe
5 St jLi8).00 5 7l assa sla 29,5 ok 5l 5 0l
(Kioles!

iS5l e a5 038 15 ez 4 L dysed sl s U

(od L0). 2598 lesslu b olfiole;] J51s @ oogd] clsn d

2hend A ga gl ) 5 e 137



Ol 5 )5 5 Ly el S8 ay o3¥ ardl g Sl 5 s Sl olfizglesT sliad sl el jo s o V) b1+ (gole j5b oy O
Dy dalgF e ojb pl (Sl

Sl Sl A LT S las o il p3Y by 00 58 ol LT SIS Lo 3,15 (1) S 51k o)l sen o3 (sla 0L U
pmbed Mo o 5l 5 S a5 s L Lalias

a0 b e 3STn 53 em s slagsS) Ll e U

Al BBla= 4 1) 8 L S5 JT0 W s d

S 53 05z wp sheml 350 LIS ke w65 (gl s sls s U

035 pslin O gomad 355 a) e sla Shs bl b Ly, s U

sois bl (il 5 gl sl i Sl sl esb = U

sl (piaed ol of 250y U

e A g gl il g Sia) 138



(VY) oo loyl 50 998 g 4 gt o CarBgo

QS 6 S gl olSinley] o e cain VT SauSTy 5l aS sl gl 565 a0 sl oKiule;] cogae 4905
00,5 (i 655l n e Bro bl (Sodll @) car s e S0 U

1398 ALl &85 55 090 ;0 Wb oKiulesl arges e 4

celo ;o lon sy LA Blas oKislesl o 15 bey ,0 v
el jo lgp s L PBlos Concs b olBaobeyl a5 Sboy o v

A5 5l sl o990 O ygo a9 osS solatl olfiskesl 5l z 5 slsn 5l ooy ao b olBisle; | a4 905 aitanw 4

255 518 bl o0 2L

oard Al ga (5l kil 5 Al 139



$99,9 e 4 0ga dilas jo e sla L > a4 wil ¢l 665 4wl il Q%W@yﬂ

.

Al 09z plaboyw g (hole S slo i 50 o

(sylkal sla ©yo 3 a )il ails alold by o 31 (e V)wgd Vo Blas ol eoge u

Al asly alols FuSs 5l sl cusl (Sae a5 ol U laoge U

Dgid y9y0 g y9ue mile a5 Bl gl AigS a4 Wl eoga S d

s ¥ J8lam)ai 8 18 em 4 oo g abline jsb 4 LT (sla (53955 45 S 18 Sl 50 Wl leoga U
B0 ,50 (63955 40 w5 Sloul el alold pl Ccole,) pac 45 (00,5 Cule,y dlold

.mu@uwﬁsgq%W;Hﬁg;,:fﬁsupﬁwﬁg%pmﬁwﬂ



S92 g 490 (Sl b )15 O yio
ol cpdgy 1y ol dges olKiws b IS ol o d

<0 005y YU yog le...ugqu;u)’\L.’:o‘oli’;.wol.UlS LTS )QD

mlod Jol> ylioll ol gl i
oslod a2 g Lx:> WS a4 090 210 a5 095 s 40905 )l 4
R g Lo Iy 080 2l )15 pladl 5l o 4
Dsles J s T cas
L Sogll caaFil pae 517 Slads sla Sim" 5939 Oy o d
Seles Jols bl oliinle ;] Lasra

el A g gl g el 141



2ol 5 luitiwl slasg

5 rae S alss 5 gile jgame jslate 4 oS ol plad Bkl sge U
Sgudin oolaiwl  oleowds dlgo b I s j0 0ol adgs ST s

20,5 co 2leond lge ol yo ol 8l cblas el d

WS o el (sl Jelse plp o) 058 cdiblne 35 ] 5l elsil D

A o yiawd JB By G 5l g jgame Bk an oo d

"oVl o S e LSis oS e BB g Glad amio S 5l 5L G,L U

~

w2 e |y ol 0es 5L e ddaie o3l suiiS olaiwl 4 g vgias cul

3 Sl i (55, Ygana a5 (25,5 6 o 4y JUIS S5 sk 5l age U
398 5L Ceond G,k 5l g oyls I8 Q]ﬁ S9p oS olas 1) lga (g ,5 (48 4
S )l JU 5,k 5l g o0uiS

el A g gl g el 142



bl asbls 1y p5 b (Shg b cule oge S
il coslie sl LG sloe gl s ooliiul jskiie 4 O
il plase alz gl)ls O

A5k pylie (5055 plp 0 U

aBl 50,8 es BB 2, 4 U

Qb gyaw 5T Sl Lm0l ¢ Jebine loy Gow gl U

el A g gl g el 143



Bahee Kamdton L L C

PROCEDURES WITH HIGH
HEAT LOADS OR LIGHTER
THAN-AIR GASES

AVERAGE WORK UTILIZING
GENERAL PROCEDURES.

NORMAL

FUMES GENERATED AT WORK
SURFACE OR HEAVIER-THAN
-AlIR GASES.

CLOSED

BAFFLE OPEEOAE..%LJ
ALIGN KNOB WITH
INDICATOR TO MATCH EXHAUST
REQUIREMENTS.

PL-3AS APROZ PART NO. TOE91 USA

gt Culey Wb g;“li‘“"L")T Sogd Aoy yo ) (Suoul OIS

g ooliiul slse (6,055 Joee (lsie 4y Wl o ls g i o5 sl JI> sse jake o
g il g (5 y9) pe Lo ol oo S, o9 3l o aS Sleed Olge

Dgais oolaiwl oleand Slas 235 (gl 052 3l B

B ad iz by bl sga J3Is jo ¥ g wigd (b jlrail 0o )50 4 Wk leoga

g ools 18 o5 il )5 il (oS slaaldS g Loy g 990 cbila>

D9 00ls &S5yl (F g, (P ddued
Al aslas J1 3 s 3L gol> 1o (e
g gyl> 8 e Sl e a5l

Qg oals 1,8 o LS o 550wl olge

=
o e

C 00000 0D0 D

e sl G,k 5l g aS oS e ol 1) ola SIS g ail 48,5 18 g0 iy 0,100 40 4 alited (S e Slio 1 J8L

el 3 se sl )l 5 el

g 398 dilad ;o CB eSS Sler b ,m olul cuels g vgion

144



g 00ld 1,8 098 (gol> 5l (o enile V0 alsls o JBlas slge g 05l U

0w B 392 5,Slac g abl ool G alLdS oo VY jo sl 092 06l sy 090 w3l “:M*%)%D
b

o OKAMO‘\SW‘&AU)% L)J‘JJ-Q)Q ML U"’"ﬁ) wbﬁmé‘y Og.w P fa)}” a‘PD
SaplS 090 00 Oyge cpl o a5 wil 48,5 1,8 (Energy Saving Mode) (o550 0 58 Conig

D9 gy D92 dilas o lse ol G pn b oge (g5 20 -

oard Al ga (5l kil 5 Al 145



alold 0gn 0 ad 5l el Bl VO-T e 5l S g Wil eolo 18 0sn Slpil Ceed o Canl (Sew a5 Sl U Ll d
Aol ailag

1 525 31158 ol B il 453l 5 15 w51 500 el B sgum igdae o3l 15 39m 518 13 45 eglyl OO
S e o

bl lgie JElS S5 aSE G 5l ool b g puy 0 ,50LES @e 0iSom LIS S )S 992 0 lgen 4 Sgid gt
Dgi5 48 ol 55 SUyhas g e oliosd lga b 0,55 15 Cnyo 5 0gius 00wiS 390 o a LT aS 0 S

egas 4 b b elo N ojlasl 4 Plas T oo ogis ates JolS jgb as e o480l g0 990 SO 0 oK d
Al alils o9z g Jeil LB olge 090 Jls jo a5 234

WS edidlons lge sl plp po 1y jeilnl a5 0ed st g9k sga oy U

3g2 il a8 wep ey sgl> Clond o uigd plxil 0gp 31 40 (g el VO alold jo JBlus e IS plad d

2hand A e g Akl 5 (Al 146



(\¥) o9l igo (2

Sysb Wb o 62518 Jome 5 il (65950 olitalesl yo (gl (Bgs 3529 U
3929 &l Ao g yiwd GGl Al Ve iSTas jo ol 59 g 4o A Wbl
Al asls

a5l e Jelse 51 B 0yl (g s s U

3929 olSinlojl wiz o yiws ISul &S Sl dagal,y o el Ghgo yﬁ-‘*—’“ d
S S 8 el asls

Sy g 0al 6 .S gle O es 5l aS wib gl 4eS 4 b sl [Bgo Jore U
sl calls s

Jeds 15 08l oo JSito Szs8 sl olRitlojl 5o tal oo ol 13 U

3518 092 Ol s comol Gl il poz

el A g gl g el 147



sl g Lawgs LT o camwl 51 aS 0l (ol 495 0 Sl g lesus a5 8,5 ax g5 4SS ol 4 b oBiole;l >k o d

D9 (6 5 ol

il 55 65 oy 9 s JruS g a5 (sl (sogee slag ol Slavsly 4 cos olSiulejl Jo s o oads asd slaosly U
Aol God pia 5 el (590 A e e jsb 4y oRaslesl o Ssiis drogs ul pliy 10 2 Kee & je0

B e Glojen D50 4 90 1 &y g ynd ol g Dygo 0 b aril oo U5 b Sliges al 550 2 U

asl 4iBs Ve e s aids 5 Ve las el 4y Lo sl o e O

Al SBs,yo 0aisS solaiwl glp oyl (gl a5 ol ol o 4 wuls ol jLas d

Sy 1 By 53 580 US (65518 ol o @ s Golie 50 Lol el oo 0 js O a3 4y il (590 Jgeme y5b 4 U

il oo o Sl ax )0 YY-YO oy sles 0905 10 Of 6l canlin (slod rpl gl 04 Sgs Jl>o 00isS ooliiwl 8,8 sl S

oard Al ga (5l kil 5 Al 148



i ol g0 (o030l ysb a4 b el (a9 59,8 Jled et 5 b slasal,
O g

bl 0 p Ko b g Jlay &jso @y wilgtee sl (g (50,5 Jlad o9

=) 4 OlPL g Jelao 018 (g s 45705 az g5 iS5 (pl 4 il 0 o Siws Jo o

S Y

anily Sl pl Colbld ol oois Jlad e )5 Lawgs a5 Jloy B ol bo s oyl
ozl

Jud e 51 8 b s Lol caidilie 5095 (0,5 Jlad o w4 5e2me Jlxl b
Dl B Ve Blas Slopl 4 ol Sag5 o

Sl oy cnl g Bgd SS9 (o3l LS Pl Blas il (ol slo 30

Sgudin astiio Cllla 4 Lo ygan g Sl olow!] e ol Al v

el 3 se sl )l 5 el

a

U

149



oo s Ty 5 0l dwad s iSUl ace SO0 0 Wl deal g0 N
2590 (0 3k 4 sl Dyl
ais o obwl Jdo a4 Lol canl Cgllae dasl g0 (6l ol S8 oe>g d

Adloed (6,900 s g5 B oL aS G.,S.ca) 6‘)-3 O‘)’Lo

@L&A.tu.. X % J\}A 6)\3)\.}3\ 9 ‘;m;i\ 150



304 Lowl Gulizwl

N
—
o
G

5 5

—

+|

(W)

o

—

. Bt o B oa Byl
TSR S-C BT ETY

x5
V 502-450SPSS + Jus

2hard 3 e sl )kl 5 el

151



Sow > (O

3 wagd 1y olliglesl ) )57 oS Slilas - tage 51 SO d
Adiloe olio yolo s
5 DUl 5l (55,0 (5w S0 plgie 4 duio 5 fi%e (55 etz U

90&.’)9}&‘9.4.]4.»9.:w‘u&uwbswu‘)oggbD

d..wl.: oolol LS)‘)JG""" 9 LS)B-é oola! LS‘)-.’ )|5 Jm 5o

el A g gl g el 152



S &l 550 O g o 4wl 50k Wl T 65,5 Je U
rnnn g AL ALBIS 099 ] i Kl sl - ESlas
23k oo Julge 51 JB sl (oo s

Sl ly 60 Bl oKisle;l )l p,l5 a5 ol ol JLxo adlg o |
9T 2 e SRl L g aiS 5L G9d pir Kl 4 o,
wiS (b gl gae; sl oo

235 peie Dy 4 Bl JTon] G9b piz oSl o U
950 0 Oygo (pwl o b 29,5 ol olaial o ol.i&.,"l.oﬂ
Bl oy BB Sgpe 2,8 Joe jo cnliie 5 Jsel

(Do o0litnl Cglite &0 4 (555 slajl g sl &5 o> U

sk LQ.J ST (Se WS o> aS dgine Aoy

2hend A ga gl ) 5 e 153



S ETLOR 1 O ) ] R B

PP g

ol b Ll adumt el .2

apgn 1gnsdoT g ppd o mns Al gt el

.a.':_,f-.:..ﬁé'i:-..- lga ja

J.ﬂhljiaﬂhr.b-_’:{mﬁl'_ﬁy

A g E e Lasto uy L

ety adlt ) 31 jzes g o (glayed

-aitag S 3l

(LIERCURRY: QRS E PR M7

RE P PFES

Jrame o ey poe 4 AL dals
sl WE s Bla g a0l

e i 1y 4233

#38-114.3cm
ol AT e Al sl el e

VT LSl o e e e Sl VIEST <.>

69.») W O)‘J«.;Luw‘

el A g gl g el 154



(oo g0 3 (Wb Sl yhas 31 (g iy 0925 —7

] 155
el A g gl g el



63 Joot s (i

S Bl 1y olge (6,5 5Ll 5l Lol ol oz wilgy e S SIS cole,
S (6513095 (e 9 el (i aisle) Jlad SI5E L Lol & sl po Laasl (5SS 51U
Dusles ol Jleesl BB slge g JT glaswl & jglme 48 oS ST 8lge b Slosls 5,105 51 W

.

2l sl Jole (Soop b o gitins Somw Blibl s i o (iiSTy Ol b aS solge (6,10 51
DS (g lbogs

25 ol (ol sl g il

2hend A ga gl ) 5 e 156



Class of Chemicals

Common Chemical

Additional Concerns and

Common Incompatible

Possible Reaction if

Examples Storage Recommendations Chemical Types Mixed/Health Concerns
Corrosive Acids-Organic Acetic Acid Store in ventilated corrosives Flammable Liguids Heat
Glacial Acetic Acid cabinet on protected shelving Flammable Solids Gas Generation
Butyric Acid using secondary containment, Ba_sgs Violent Reaction
F: cﬁa‘f Trifluoroacetic Acid keep away from water sources Oxidizers SR [P TS
—e &< Picric Acid *Do not store under the sink Inorg_amc Acids INTO ACID
Probionic Ac *Do not store acids on metal Cyanides
ropionic Acid . :
. shelving Sulfides
Formic Acid Poisons/Toxins
Corrosive Acids-Inorganic | Nitric Acid Store concentrated Nitric acid Flammable Liquids Heat
Sulfuric Acid (268%) and Sulfuric acid (>93%) Flammable Solids Gas Generation
Perchloric Acid in a secondary container Bases Violent Reaction
Fcﬁy Phosphoric Acid Store in a corrosive cabinet Oxidizers *DO NOT POUR WATER INTO
J.L =< Hydrochloric Acid labeled “Acid” or on shelving Organic Acids ACID
S el using a secondary containment Cyanides *Perchloric acid vapor can
] ) *Do not store under the sink Sulphides form explosive compounds
Hydrofluoric Acid

*Do not store acids on metal
shelving

*Hydrofluoric acid should be stored
in an area accessible only by
authorized personnel; do not store
in glass; use plastic containers
and secondary containment

Poisons/Toxins

within fume hood ducts
*Hydrofluoric acid can result

in severe hurns to skin and
lungs

el A g gl g el
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Corrosive Bases- Hydroxylamine Store in separate cabinet, Acids Heat
Organic/Caustic Tetramethylethylamine preferably with ventilation, Oxidizers Gas Generation
Diamine corrosive cabinet or storage area Flammable Liquids Violent Reaction
Triethylamine with a spill tray. away from potential Flammable Solids
water sources (DO NOT store under Inorganic Bases
the sink) Poisons,/Toxins
Corrosive Bases- Ammonium Hydroxide Store in separate cabinet, Acids Heat
Inorganic/Caustics Potassium Hydroxide preferably with ventilation, Oxidizers Gas Generation
Sodium Hydroxide corrosive cabinet or storage area Flammable Liquids Violent Reaction
Calcium Hydroxide with a spill tray, away from Flammable Solids
potential water sources (DO NOT Organic Bases

store under the sink); Store

solutions of inorganic hydroxides
in labeled polyethylene containers

e A g gl il g Sia)
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Class of Chemicals

Common Chemical
Examples

Additional Concerns and
Storage Recommendations

Common Incompatible
Chemicals Types

Possible Reaction if

Mixed/Health Concerns

Flammable Solids

Charcoal

Carbon
Paraformaldehyde
Phosphorus
Magnesium

Keep in a dry, cool area away
from oxidizers and corrosives

Acids

Bases
Oxidizers
Poisons/Toxins

Fire Hazard
Violent Reaction

Flammable Liquids

Ethanol, Ethyl Acetate,
Methanol, Acetone,
Benzene, Xylene,
Toluene

Diethyl Ether
Tetrahydrofuran
Acetonitrile

Glacial Acetic Acid
Acetone liquids with
flashpoints < 100 F

Flammable storage cabinet or
refrigerator rated for flammable/
hazardous storage/explosion proof
*Peroxide-forming chemicals

must be dated upon delivery

and opening (two dates)

Oxidizers

Acids

Bases
Reactives
Poisons/Toxins

Fire Hazard
Heat
Violet Reaction

el A g gl g el
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Corrosive Bases-
Organic/Caustic

3

Hydroxylamine
Tetramethylethylamine
Diamine

Triethylamine

Store in separate cabinet,
preferably with ventilation,
corrosive cabinet or storage area
with a spill tray, away from potential
water sources (DO NOT store under
the sink)

Acids

Oxidizers
Flammable Liquids
Flammable Solids
Inorganic Bases
Poisons/Toxins

Heat
Gas Generation
Violent Reaction

Corrosive Bases-
Inorganic/Caustics

Ay

Ammonium Hydroxide
Potassium Hydroxide
Sodium Hydroxide
Calcium Hydroxide

Store in separate cabinet,
preferably with ventilation,
corrosive cabinet or storage area
with a spill tray, away from
potential water sources (DO NOT
store under the sink); Store
solutions of inorganic hydroxides
in labeled polyethylene containers

el A g gl g el

Acids

Oxidizers
Flammable Liquids
Flammable Solids
Organic Bases
Poisons/Toxins

Heat
Gas Generation
Violent Reaction
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Class of Chemicals

Common Chemical
Examples

Oxidizers

Peroxides, Nitrates,
Perchlorates
Permanganates
Sodium Hypochlorite
Ethyl Acetate, lodine,
Benzoyl Peroxide
Potassium Dichromate
Chlorates, Bromates,
and Superoxides,
Ammonium Persulfate,
Ferric chloride

Additional Concerns and
Storage Recommendations

Store in secondary containment

separately from combustibles and
flammable materials

el A g gl g el

Common Incompatible
Chemicals Types

Combustibles
Flammables
Organic Materials
Reducing Agents

Possible Reaction if

Mixed/Health Concerns

Fire Hazard
Gas Generation
Toxic Gas
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Peroxide Formers Acrylonitrile Store in airtight bottles, away from Always consult the Safety Explosion Hazard
Isopropyl Alcohol Ethers light and heat in a dark. cool dry Data Sheet (SDS) and the Violent Reaction
(e.g. Diethyl ether. area; avoid using containers with Division of Environmental Shock Sensitive
Isopropyl Ether), Acetals loose-fitting lids and ground glass Protection (DEP) Combustion
and Ketals. especially stoppers: crystallization. discoloration. (Exothermic Reaction)
Cyclic Ethers and those and formation or deposition of layers
with primary and/or are signs a peroxide former may if an old or expired container
secondary Alkyl groups have become shock sensitive: do of a peroxide-forming chemical
Aldehydes not use or move such containers: or reactive is found. do not
(e.g. Acetaldehyde, contact DEP:; all bottles of peroxide- move it. Contact the DEP at
Benzaldehyde) forming chemicals must have the 301-496-4710 for assistance
Vinyl and Vinylidene received date marked on the in disposing of the container
compounds. container; when the bottle is first
Dienes Tetrahydrofuran opened. the container must be
Dioxane marked with the date opened
Butylated Hydroxytoluene
(BHT)
Isopropyl Ether

el A g gl g el 162



Water Reactive

Sodium Metals
Lithium Metals
Potassium Metals
Sodium Borohydride
Alkali Metal Hydrides

Store in a dry, cool area away from
potential spray from fire sprinklers
and other water sources (DO NOT
store under the sink)

Label this area for water-reactive

Aqueous solutions
Oxidizers

Please consult the Safety
Data Sheet (SDS) and the
Division of Environmental
Protection (DEP)

Heat
Violent Reaction

el A g gl g el
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Class of Chemicals

Common Chemical

Additional Concerns and

Common Incompatible

Possible Reaction if

Examples Storage Recommendations Chemicals Types Mixed/Health Concerns
Flammable Compressed | Methane Handle flammable compressed gases| Oxidizers Fire Hazard Explosion
Gases Acetylene in a chemical fume hood Toxic Compressed Gases Hazard

Butane

Propane Store in well-ventilated areas; store

Hydrogen away from oxidizers, open flames,

Silane sparks, and other sources of heat

Ethane ignition; post NO SMOKING signs

Arsine around storage area(s) or entrance(s)

Germane to storage room(s); flammable gases

stored outdoors where ambient
temperatures exceed 125 deg F
(51.7 deg C) shall be protected
from direct sunlight

Use a spark proof wrench to attach
regulators and make other connections;
install a flame/flash arrestor at the

regulator outlet flow valve

el A g gl g el
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Oxidizing Compressed
Gases

Oxygen

Chlorine

Fluorine

Nitrogen oxides

Gas mixtures containing
Oxygen higher than
atmospheric
concentrations

Store cxidizers separately from
flammable gas containers or
combustible materials; minimum
separation requirement from these
materials is 20 ft or a 5 ft noncom-
bustible barrier with a fire resistance
rating of at least 30 minutes

Clean equipment used for oxygen
and nitrous oxide with oxygen-
compatible materials free from oils,
greases, and other contaminants

Fluorine shall be handled in specially
passivated containers and associated
equipment

Flammable Compressed Gases
Toxic Compressed Gases

Fire Hazard
Explosion Hazard

e A g gl il g Sia)
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Toxic Compressed
Gases

Carbon Monoxide

Hydrogen Chioride

Hydrogen Sulfide
Nitrogen Dioxide

Handle toxic compressed gases in
a chemical fume hood

Indoor storage or use of toxic

compressed gases shall be provided
with a gas cabinet. exhausted
enclosure. or gas room

Refer to the SDS information for
additional guidance on the storage

Flammable Compressed Gases
Oxidizing Compressed Gases

Release of Toxic Gas

Hydrogen Sulfide is a colorless,
flammable, extremely hazardous
gas with a “rotten egg” smell;
Prolonged exposure may cause
nausea, tearing of the eyes,
headaches or loss of sleep.
airway problems (bronchial
constriction) in some asthma
patients: possible fatigue, loss

Sk

and compatibility requirements of
Contact DOHS to determine if a fail- :;‘:bﬂﬂriam limmorr

safe valve and/or continuous ﬁ:::m gn

monitoring for toxic gas may be conju

required during use

s Al se gl )l 5 Sial
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Class of Chemicals

Common Chemical
Examples

Additional Concerns and
Storage Recommendations

Common Incompatible
Chemicals Types

Possible Reaction if
Mixed/Health Concerns

Strong Reducing Agents

Acetyl Chloride
Thionyl Chloride
Maleic Anhydride
Ferrous Sulfide

Store in cool, dry, well-ventilated
location

Water reactive

Segregate from all other chemicals

Please consult the specific
SDS and DEP

Carcinogens

Benzidine
Beta-Naphthylamine
Benzene

Methylene Chloride
Beta-Propiolactone
Carbon Tetrachloride

Label all containers as "Cancer
Suspect Agents" or the equivalent.
Store according to the hazardous
nature of the chemical, using
appropriate security when necessary

Please consult the specific
SDS and DEP

el A g gl g el

Please consult the specific
SDS and DEP

Please consult the specific
SDS and DEP
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Teratogens Lead Compounds Label all containers as "Suspect Aniline incompatible with Please consult the specific

Mercury Compounds Reproductive Hazard" or Nitric Acid and hHdrogen SDS and DEP
Benzene “Reproductive Effecter” Peroxide
Aniline Please consult the specific

Store according to the hazardous SDS and DEP
nature of the chemical, using
appropriate security when necessary

General Stock Chemicals | Sodium Bicarbonate Store on shelves, or laboratory Please consult the Please consult the specific
Sodium Chloride benches or shelving preferably SDS and DEP SDS and DEP
Agar behind glass doors and below eye
Salt buffer level with like chemicals
Most non-reactive salts

Adapted from Prudent Practices in the Laboratory: Handling and Disposal of Chemicals, National Research Council, 1995, University of Texas/Health
Science at Houston and Boston University Environmental Health & Safety.

e A 5e s 1ALl 5 (e 168



HE 5Ll ol Slgo Jgus

PR L W e (o3l -y

(K el (K a5 ] il sSALS) flse
[ - - f‘J - - <
Aol SIS SIS S Ol (S s LS S CH;COOH sl S \

-

=

. . . B
a-/a-"‘;:_ "QJJ‘L‘ -)_/ujb "L«M ‘.{.‘J": "J"LS Csz -.T"'..".U-". '1 Y

52 gl e et S qpayie Y

o s 51

- . - - = . - o T
OIS s S s LS 5 ple o S ST S O

ngjj.lb ;JJS.L_J‘&;

JL‘:...,\.-1 L._.@)Jab_j)-l-‘:-’h ‘.f..“)-: r.-li ;r._:.~lf \:.-;J-LSJA.;:JS r.J..LS r.ﬂj.:—"‘:‘ NH3 (;_.J1 J) \5L:-‘JM1 i

- 3 ' NH;NO; rﬁ;j.al ‘:"‘J:?; 0
Bl LB slga b5y JIolS 5 558 dac 2

05 5oden eS|y (S o CoHsNHy i )

2hend A ga gl ) 5 e 169



s als ~.-L‘ 1_}4..#

Ll

N; lan;l

P

ol L) OUy e Ole OB Olgs By o ohnud (SL gl
O M5l O5asae ek 3l sdalowsy a3

A -

_:_..::.rl.g - .1...:|;..Li )=

Br »

M

Ca0 .5 a5

oS LS| el o slos caendS S IS a

Cds op S

AR

TP T M KGO 1 L QTN 15 I WSO 7 W oM
,_fl =rr-pl i - = g - ﬂ_:"‘-" -

Aol L sl L W,
o o * e L

CIO; e Js

\Y

el A g gl g el

170



2l L) OG5 s ke OB g c0lgs By eoein (Sl
D 'J"i)'ls PR WO ST RS WS (LS nJ.@i;_..»:d.g i_r;L:uj'nf

ol p Sl oy

Cl, oS

\Y

05953 Al o id (Ola (S sal

-

Cl10O; },&5 8 B

V¢

Gladplowe Sl idg pmdS 52l (i Smal A
Jlzil

HQCI’O4 u.i:.a_'gj_.‘{ .LF....H'I

\o

05 259 deS1 5

Cu .-

L

\1

La !

-

CN L.

\V

Laise (KR Al (Ko S Al pael Ol

('|I h'Lw "":.EJJM - (1_;1_‘:

= B

Juzzl L clad sl

\A

Jlor b imdedenSl o Sen 5 Al 2 S G50

CnH(En-l-Z} L“;;-,’)S},:-L:“

\4

s hiS A S|
e HCN Gl s e Yo
S ) g Aol (el DS HF ) 65 s 5,08 4l YA

—

el 3 se sl )l 5 el

171



0l d Sl balge | e o o sl

YY

SU sl Jld Jib 5 clad

Yr

939390 S\ gal o hans

. - 1
- ®

£

S5 gl e Szl b e

Yo

A R N A O 5 I I RC4 B E Yy pe

3l L6

NO; b

A\

wadls (el sl ba | CuH2a+2)NO: (n=2040) bl Ly 2o | YV
3T b -.'.-.:'-L: .J‘-ii.; C:H;D.l. -....'.‘:'::.-!-I_;jl i — YA

il Lleaal Lle Jloipda . e Db s

Jazil LGl se sl J slone

0; o5

o

Y4

R e

CIUJ- LI;JIJ-E-' -

2l G 5 O e s S b s L e

Ll;ﬂ;-'l_’_; u'—-:_lnf ‘F;: .#E .Ll“m!

HCIO,; anl & J5

o §

LT

el A g gl g el

172



Y'Y

[ T P T PO G
S ARG SR R

Yy

-.n.l.:.ﬁlli‘j ‘_,Lﬂll__j"' ﬁLﬂ.ﬂJ I.-L;-Q-JJT;:- .J_’S:-A-ls: v,.l.;l .J_g-)—:lj'
S e A

Yi

* < < N_r.{:‘ 3 {’:"*..
-_‘-Jll "h,":_';-"l':”'-'llh.s" ht-'-f .L-l_-lr

w.

Yo

WSHal Kol JLS Sl ol (J slke oJ SUI

el (IS el il 53 N

Jsp 555 ezl 2o coslz

Y1

La o

-

2
ST L,

Yv

Lol IS waals e (sl bl o (ol K

S e ol S

HySOs sl G 48 e

YA

el 3 se sl )l 5 el

173



Sl il D S g i G ol
(S p g ST ) il o sl LTI L LS
L ke e ol S sl Sl
i «BCl; «BF: «PCl; «PCls «SiCly <S;Cl;
s« SOClL; SO:CL: POCls sste J1 2 il

WD s L A8 S ied LS

u‘d;bﬁiﬂf-ﬁ;}ﬁ_ﬂh*;*\

4

S LK PP P I | P PRy P W PR PV P
Al ol ek DAL SN eae s WD L AT
Bk AL A e o g ekl e
el i ciliie JI dlge L das . ST,

N s _.‘_"'f'.: '.AH._.-' P .._5:._.:_,4'.]_,.__

CH;CHO ass

ih;r'i L-I-_!i"' WS sl Sl by S ,_‘_,i L
Sl AR e LAl .;_,L:,_E,; Jﬁ.:_.'l 1 oe sl

s _;tj e 3 ee ._.al sea 3, L..’-Jj 3!

(CH;CO):0 Sl 4l

£\

el A se gl k) 5 (el

174



) (e A 5 Sng S et 20 eSS

e S e Sl e Bl S e A

CH;COCH;; 5

£Y

Sy bl g das e STy T sl g e L
A o 251y o SaedSA ST L Al 4

vanhs i 23 = N S sl ) e
o 2y e sl 9 3 Sy -S_—#h"h::’-’p;_p‘!q
e W ahql,;,i‘,.«;.&i;;ﬁ_,_le.h;_r __-I;i

il o O A s D500

CH;CN L = =

£y

Sl s s
Voaae 8 K aag bl Lkl oS

by JWPVCO L Lo sl 25es ) oto il

il S e S0 SN L Sl Gl e ) Sl

CsHse -

31

S sl g ek u N L E; .:-,h... b b 2
e o (D g e D) IS aadi s S

as p S|y Las 3 i g s Al )

£

el A g gl g el

175



;J_j. (’_.?',’._,'i"" -.rw;ﬂ Hoole n._"..-|_/.lj }ll W ..5_3-9' L_gbfb_;l.’

E gk S,

CHC13 ;‘;—5’,3)-5

£

St gl (oW s s | CO (Ko i cdels) o S ASTign | £V
Sobea daipmel 5 SU el Ll el edes S|
S .33 5 lge O S 5 e L aSl Ko 355 o 0 el )
’ CH,=CHCHO L; 51 A

.L:L:w .'ﬁlub-n.lll ba.J.;...ﬂ I.- '_':,.--'LQ: JJ 8 P ;_.,.—;JPH s:..-?_;.lj-ﬁ- lu

dogp Q580 5 Jld e O A

-

.-LIT#JU,A u:..‘f‘_g ._5_55 h_gl.ﬁ:.l.'.'.f .L:...Sll la ..L;Laalu,.‘i a.l.':_;.f'-

BICNG; sl doe 5

£4

Sl sl 5 das e 281y ol ol 5 bl U
S T T _J."...‘Et_g J}E ébn.ﬁ%ﬁ‘ L .1.:1.0-‘\_5-4 L

L

-‘\.La:- '5_,"_;'9-“ |} L:b,_;:"‘-:‘_j' 8 ._J<.:'.'...~Y .,._i;__,.f}'._; d-jgll _}| u,.-..::.:.

CH3CN |, s o

el 3 se sl )l 5 el

176



doilos sleul 5 0l e SO e Lodas e 2

Holos 0 058 s AST 5 05 e

,_gl;h.]'._r.ﬁ‘j.; ..-"L"Iil u_...‘-f-Ll | v,-‘ie-é ;_5;1 lli 1_5-‘3 L \_'w-'lua-:

ool 5 beas LSTL Klg o led ol LB C:HsOC:Hs 5l sl e 0\
BSas S S oAl

o g Aas STy Ll e laediS ST L (CH;)NH el Jozees oY

NHNH; 5l den Jed s o gVt
s e Sy s baediS ST 5 las kS bl L O s 2 Yek g sed =) oY
CsH3(NO»),
Lokl sken e glalSTn sl LS e
s e Sty s e cladl 5 g8 slaeds s C3HsOr 005 55

ok & p e bediS LB 1 an L St gs Al e B
A a ahe eSO

Aas e Sl Lds 8 e kS AST L CH;CH,OHJ st 60

el 3 se sl )l 5 el

177



s SSly 55 SaedkiS dol b

-

H:NCH:CH:OH ! J st

Il el =Y

01

- g

.-J_,-.: deu‘_,:_,- A s 8 r;lpi;allslq_jlﬂxﬁﬂni

CH;OHJ yt.

oV

] Sy et Sl Sy S A WSimd A

(L8 eY» }HNDj "5:"!,,':".'" —

oA

SdS| ol S . 0k o S0 bl e 2
Bedflal 5 S kSl L Sl w0y
PR A P | B N PR TSP g
e S LS e e LS 2
(Fo7 JRND) alipr ks 3pe bl Jbopp o

kS

CsHsNO, o =5 =

04

— ”-.-.5:7‘ |-.'§.1_:J:.'|:l.h‘.'i- o=t .1'_,.:_,_,:.1'-_’— .‘-|J¢

S 3lse 5 228 sl SO sl S

HC]O-‘ i-{-: ;LE - -L‘-_.n-;'

el A g gl g el

178



Sl s b b osced (698 Aol SCOT T Uk
sl .L;.L..;- U.:Sll_j -_.QJ.LSJQ-]\?‘.AL L | e.l.‘r_)_j.‘;- 5] JA:U,A
dds Sl Ol LA e il 5 g3 S5ST sloul

-

-LSU,.A .“l:-gﬁ' .l:..._..lll g aals

A}

Lds Sl bedo o5 Sl G0l 5 O s

-

33 8RS e A Syl sleul OT L OT b dsee e

PR _5;1;5;; Ay 33 _].aE' slass b

KOH arilty s,

1y

._LC&JU.A \_':-‘51} A A h_5_‘9-’ H_shh.’.:...ﬁ 3 s s _L:.....Sll L-

;!_EJJJ.A sl 4 sala 25

._:.'_’l“h;ls 5 ).L..-J L' J.SU_..& rj?"l"ﬂ L;IL.@i.J|.l....-.|I| K] JLJ:-.::—J‘ J.'L‘é'
e Sl b s 2 s e Ol el S AL

S

.L.Su,e )j': Jl;’."'ill

Ag. &

ay

s el SHEL L a5 SU sl gla ke
CJ\.:_;.-M J_j.wl:\.d L ..l;..‘.S'H,‘a n/,.r:. \_".J'IH 8 E- ):-..a-.a
Solomiil O oy ol sk 51 L gl
Lo bdsue 3 el slowl Sol Codl e S 0

AgNO; « & o s

B}

el 3 se sl )l 5 el

179



Sl G Sl p S S L a S A p b
iﬁr;gri_ﬁ_bu;_-g;m,jh;ﬁh;zihhr.#a_p _
_ NaN; &l o e
P [ WO P PR S T P L P W S Y- FYE O

s o Sl g e e S5

o S 6y SAl Sl DL A L e
L r bl b oA e sl Ll Al NaCN - L 1
Al o 2kl glals Yo

Lol bl ae s o Sl o9 Slaeds ST L CsHs-O 0154000 2

Al o il ‘_gj_,..._.';:i A el sls S,

wv
Skl Bl a0 Sl S Ol dal 2 e 53 s

3 ':“U“"—Jﬂ o ;JL.':",".; —_

2hend A ga gl ) 5 e 180



stlansis g0 39,5 Ll 3 415 ot Jpol ole (2

Vb oz 50 olse Joo 5 (almle 5l g 005 drsloms | olard 00lo 51 5Lin g0 Jlade )57 4y g5, 51 L8 U
DS (g lvogs

A (65055 lesen § LSy O jg0 4 i Jgax Bub Ll ol slge Jom 51U

Ol & ol axr b 55k Jo (ogats B b sl inlale (i3, 5l sl ol ol i 4 U
S solitisl wiiSine oald |, Slale 5 b g ks ool Lo

2S5 Luler oS00 Bl g0y 5 2l ]y SUylas ol olse U

Crnle SS 5l ailen slge it ) b JSie 90 Sjge 0 B awes pll (o5 lels jo 1) slge plml> U
AsS oolazw]

oard Al ga (5l kil 5 Al 181



el A g gl g el 182



A (50095 olend Slge (50,5 Luls i Lass Slelu g by, 0 U

S Sl jguilol alewy a5 5L 50 Byl 18 SLjlas slge 05 bl 51 U

A5 ey Lagyaly 0 1) SUjlas olge oy (liond Slge  plmls a0 U

S oz 3 S Oygo K08 pleitle 4 plansle S L pleasle 3 pleerd lge plml> STU
DS ooleiwl pgate slo

DS eolaiw] cased adiss bilog 5l o SU s ol slge 10,5 ol gl

(ASIwd o] Sipe ¢ 2aalej] Ghrg)) clin (60,8 cbilis Sz il ol Slge bl a5 U

S oolaiwl (g desl uaS

23S oolel S (sl ant Bg)ls (6 p5] e jslite ]y ole A g Lo daz wlge (50,8 Lul 5l L3 U

2hand A e g la )kl 5 (Al 183



Al end iz ) oleend Slse (55LaSly 5 5y5l pez (sl ormlin pla) 45 08 ol liabl U

5 Ll olard Slge 05z pas g olge (IS L 516 0l ) |y ot lojl ol (05 Lule 5l 5 U
2eS Jol> Gliebol STl

5 ok s e LolS e viile logr Slge olmls sl ¢ jguilol g ag el jo o isu S sl 4
S oolaiwl Y 90 g 00l pas g e gt slo ax>

rhas 50,5 Sy 5 s 00l 9 % (55 L olgo 4y olard Slge By b )1 s ad 00sll 850 0 U
WS sy 1y g Wlgie (>l

B9 ok ol 00g)l g0 48 g 3gd eoliiwl ofrg sld (i Atan ¢ cow oliond Slge ol sl W

2hand A e g la )kl 5 (Al 184



S9b Sb b Bk (55, Sogl (5l sl g 95 plomil me &5 4 oo U

g S5 8 5 il eslonn Slse 5,45 (sbo Jlssy O

D2 slsl 05 0o Lol en g ol,l 1) olge LS d

A.US aslsl J)L> L ‘) Ja.».l.c ool ‘Qo)f d"ﬁ) LS‘)'.’ 4

Slas slp oud (65138 iz a6l Byl o 1, il 5 asile S5k ol Bk a ly olens olse onileil
A (5SS s

VRCOUR P V5 { I PO CO-SOWIF VP NI ORI IO P 0w I e, 4

S oolisinl 4505 w5 95 3 Lot o cos 5l u glls lge 5 )13 slse 5l sslazl l, O

Aoy Wlge yBu, 5l LU as aile ) Blas 4 o 4 gl Bg )b g 0lge (6,104 slo e 51 oolaul 4

oard Al ga (5l kil 5 Al 185



Y

3 186
el A sa gl 5 (Sl 8




35 b o 40 (W 4 (lwoww 3190 9959 S of
‘:90| & e e ‘ &.Jb )0‘ _‘

Ol Ml g osliw;d 993 4y gy0 ) Iga yiud -0 dg0 udis Joe (b 2 0 (L]
HiSe 9y
o Loy Jold Slios connd g oS o Jolis SBgd Coond g0 5l iy oKws U
ol oo LS5 s ST b Slea sla ancS
oiwd 4 dal> olge 09,9 3l alyy o a5 aiiid wlge dol Wrge o JBlo o d
Lol ol 5 U i (e JEb Cusk) GrizennlS S ol uils
SzeS sl Shd 5 Sl 5 8 (Jg gl 8,5 slge (nl 5l g )lade Wgdes
il S olws Sl 1) 055 9085 Haue @l (nl 5l Sl (e
5505 sbye sl oax b 5l Ll Sl ole; Jacke coul (Ses tizen O

el A g gl g el 187



Cosl (Soe iy (0 0l by 3y 45T cagan 9y ol 5l g Canl e e V01 Sgam S )ls 352y b 4y 0 45 pde mla U
Digh d ool jlade o

& lade il mS>eS O3 ool jud o g0yl Old a A4 Ks pao SO 3585l Blge g oyl 90,5 L LUl o 4
slo azle> Jola 1) 093 aiilginas Yool (9,500 Vo 5l 158,50 ol aS sk cosl iy dwoyae Lo Jgigll 40 a5 ]
il S92

S oy gLzl BB e o3 g glaccial BB oS aiws 98 il jhd cans 1y o3 g, opl 51 A

5| iy licciw] BB s 5 g anilas e, Vol S o ks gl e aS sies S8 Gliccw! B ol U
ey (225 gy g e ) oS )

59959 Jzme 50 S (o Jloel s 0 5ad 8)lg 5l s pgens () 45 (com ST ogdle (i 4 Slge g9 4k )b ol o U
py 2)ls= 5 (e gl gliccnl 5l (Ll @y GLdDjossS o5 592 p95 Jod 5l Sluld ol (S

2hand A e g Akl 5 (Al 188



oz G5k 51T

ol (Gmsgy oy 05 s 0,15 ()T Gl 5 s S el (Sae 45T 0l (aegs U

5l P 9575 ol b el (50 d (goms l50 3555l 50 pglie s ol gy U
sl S, &b 5l g 005 see o) (ul 5l Sdsew 4 iz 50 Jolome Slge ohag @ Slgs
g Jiie (0 500 Gl Cond ) Sy 1) 40 35250 (o>

03l Cwd 3 095 Cedlw S g g 313 o wiile (LYo a ceng ailis> U

W M‘s?- J.«.Qr.u.: co‘) LJ"‘ )‘ 0‘5.0 d9)5 cd.wl.:

2hend A ga gl ) 5 e 189



“bd)imwyu;im?'u.Cl.iJoj.wks.oudo0)‘50‘)04‘)‘4&‘)409)193@&05})0‘)wy LQLQG)>L>_’>).’9D

wiles Geae b ool sl o5 olm] Conl San g 4ils  Foiiligm 5 (S5 Casls Sy s JT sle Pl asle
L3 ¢ ol wiile

g 00w, (2,2 O£ A g0 sl aly ) slad 5,k 3l WLIAK Glow 095 5l 6,31 ATl ygan Gl (e i Blge 5 S g 4

9 o] LS"“"s" g_)du_’> )O )49.9 J.o‘g.c 4.1.0_‘> )‘ S 0‘9.,0 L: LJ"’L"" Ul‘A) 9 wg.: BELY w.\} cw.uj.a w)l.w ‘AA.C)J 09)[5 D

el Jge cawg o) 5leole SO QA yo Cangy KOy ale SUSS slo,yeS B 28

2hand A e g Akl 5 (Al 190



gl

b pyiagss
s

SPIY

3195 o 33 yb 31 -

4 Ko Sigdoad (b 3ly (o515 e Boyb 5l Vgene con dlse U
Coley yo il (&8s 0 g w2 = 9 OSLS ke shle L
039l sla Jowo g 15 Laome jo cidlage Sl

g bl IS sl jo oS Wil Gole 1SS 51 S Jle Glgie a d
Sl o o8 i BlAS ol WA les o 1) 0g IS 5
Lo )bos Lawgs las o e yisliS L g o 3las lawgy las o K,

o oazg pae bog ool o oo jo aaldl 5 (0,55 (rizeen U
Slge 51 ool Hlade Wlgiwe 13 G 5l L8 la Caws (gl
3lg ,leS i ws Bo b 5l st b cans @ a5 Sl

2hend A ga gl ) 5 e 191



o Lol Sl 3l gle g 009 5 o 3l oz a5 col il glo |=e Sl adis g lae slo saeg B0

D ool cablos

2hand A e gl )Ll 5 (A 192

(&



o 390 Dlalo 5 jlu pauro g @99 093 —A

LI

X 193
el A g gl g el



5 Loas (5 Sl 9 Wilowwy o oo yakiio 43 (559 5o 5L,
Jolos 4y olStylogl 5o 0nds adgs Sl g wilany polis o5 (g5l 351 (1

@w sl dl; 6)51@-?)55‘* & yastie L_g;l.i,e uoLaJ.&l (2

ez ) il 5 Sl 6)19055 5 555 goz (gl slin 39,1 5l ookl (3

(65...“)1., Bg b 5l oolaiul

Slony 5 Sloy Bg,b calin S) ez (4

el A g gl g el 194



55 o 3 oy Jloin 1S (

alS  Sladod ST g b ol jo dilewy o i lpoly g O
Al Ol wileww yolo

O Pse 3aS W18 d92g jelane (nl 4 plws Sl ol sl (B9, O
0,5 05Lal 559,150 4 Glete Lol

2 ran L5 3590 e pull p oleend Slge wy3 5 Byl V

oK lo;]

lo oBiole;l plo b olle  olows dlgo yilds ST sl 4

OBl am B SUiks slge b SUjlas e olond Slge (0,5 050>

el s o lilesT biie spols zals

D N NI NI

o902 5l )le Dl g olge Wy >

2hend A ga gl ) 5 e 195



ol ascino dblo 4o b dJbj g gl zos (Y
Sl gox Slp Slinios 3150 b olKails abgome ;o SIS 0 U
2ot b ab al oad ools plasl gliowd Silowny 5 olus
Sl andly 1) gadss glo olay 51 IE 00
Lol YL G a0 & j0 j0 a5 Cbls ax g b 4
500,85 Jltl ()T Lawgs Wb 4l ooz o Slas wilony

33,5 adzd g, dw o B, b sSTas

Nigh 418,515 0 lSulejl 4 o5 S 5o gl 3blie ol O

2hend A ga gl ) 5 e 196



L b (5,5l 5 53] @ner B9,k (Y
05 sl o b cslio olo B 51 Baee b b (6,le5 5 5 5) o sl
axgi 9y OIS A Byl ol sl eolaiwl jo a4 cuils a5 Wb Lo g colawl
1,5
iy 6,55k spiue (5l sl 5o oS (sailony g oliy LBy b v
el

855 ds il o 5 Jb j0 aS ole leg 52 &dlse sles o Y

—— Dol aild
i 8 S0 JE ot s Wigd (6,108 caz g Olas paaste w sl caz o bl g, v

oard Al ga (5l kil 5 Al 197



Sl Bg,yb (65105 oz i (F

S Pl JBlas b conslie gds 4 S5 gz 51 (6 IS5 B9, (6,138 iz U
bl Sl Bl Lo (golaidl glo anje 5 oo

il 25 04l50 gllo Wb ccanl oals sols ylis S jo a5 jahiles o o> Q
. Sladein v

Pgs vV

ol do s oS oo 4 oleriosb gy Y

et es Y

v

O sl

@Lﬁmw X % J‘}A GJ‘JJL.‘:" 9 ‘;m,g‘ 198



sl il

20 famiee ol 00 SL

s Ao

haﬂ
il

LA PFL g Ly

AAA A

Ly i Slpdar ey pLUS LeauST

A A A L\

ot b

Oadio  _wody Jaiwl (I ula>

il (55900 32 GG @ az gl (5,105 conz p oS0 0

(b 59,0 ally sl 5y ) am aloldl Wb )15z U
A
2 S OHge Slay i,

JooSS 8,1 s b alod] sl b conins LSl blge ws o Q
33,5

e b canz  ildies jo loaS g oleed slaoled 5l eolaiul Q
.M) . e 3
Abj Glgie 4 b 0 15 sl Ll Sluls gl oY olisle;l oS

el A g gl g el 199



(17) @ y> sl g g, shao! Tl oo b dlslio —9

| 200
hard A ga (5 la kil g el



(1Y)g0 iy g oy —1—4
1-1- Spill control

U In case of a chemical spill, ventilate the lab by opening up the windows.
L Apart from persons cleaning up the spill, others must evacuate the room.

U The personnel carrying out the cleaning, must wear proper personnel protective equipment. This
includes eye/face protection, hand gloves and coveralls as required.

L Never assume that gases or vapours do not exist because of lack of smell.

 Breathing vapours from spilled material must be avoided. Chemical cartridge respirators must be used
for protection against fumes/vapours.

O Spill control kits, can be used to neutralise or absorb the spilled chemical. Absorbent pillows can be
laid around the spill to prevent the chemical from spreading out.
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Reduce vapour concentrations by covering the surface of a liquid spill with absorbent or other
suitable material specified in the safety data sheet.

The absorbed chemical can be collected in polyethylene bags and labelled and stored for disposal.

In case of a major spill involving a flammable or toxic chemical, the building will have to be
evacuated.

In case of major spill of toxic chemical, the personnel doing the cleaning must wear self contained
breathing apparatus (SCBA) in addition to other personnel protective equipments.

If flammable vapours are involved, do not operate electrical switches in the vicinity.

Try to turn off open flames, where it is safe to do so.

While dealing with a flammable chemical spill, make sure that there is an exit behind, which can be
used if the chemical ignites.
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1-2- Emergency measures

O Every person in the lab must be aware of the location of

the emergency equipments and exits. This include:
v" Fire blanket

v" Emergency shower and eye wash
v" Fire extinguishers
v" First aid box

[ These equipments must be located at an easily accessible
location and must not be obstructed.

0 Emergency contact numbers must be displayed at a
conspicuous location, preferably near the telephone.
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1-3- Splashes on the skin

 All chemical splashes on the skin must be immediately flushed under running water.

[ If the splash has happened on a large area of the body, an emergency shower must be
used.

1 Contaminated clothing must be removed while flushing the body. Flushing must be
continued for at least 15 minutes.

1 If the substance is known to be insoluble in water, gentle cleaning of the surface with
soap while the drenching continues will help to remove the chemical.



1-4- Splashes in the eye

] Eyes must be immediately flushed with copious amount of water for at least 15
minutes.

1 Certain chemicals like sodium hydroxide, phenol, aniline, hydrofluoric acid, etc,
penetrates deep into the tissues.

J An eye wash fountain, must be used for the same.

1 During a chemical splash, a spasm may develop in eye lids and keep them firmly

shut. So while flushing, the eye lids must be raised with fingers to ensure that no
chemical remains in the space below the eye lid.

] Medical attention must be sought only after thorough flushing of the eyes. Failure
to flush the eyes, can result in partial or permanent loss of vision.
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1-5- Inhalation of chemical vapours
[ In case of exposure to toxic fumes or vapours, the person must be immediately
shifted to an area where there is fresh air.

L If the person is conscious and breathing, his condition must be observed for
sometime.

[ In case the person is not breathing, Cardiopulmonary Resuscitation (CPR) must be
started immediately by a trained person.

d Medical help must be sought immediately.

 In certain cases, the symptoms appear late. For example, dilute hydrofluoric acid
and phosgene gas. So the person must be provided with medical attention
immediately even 1f there are no visible symptoms.
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[ If the chemical ingested is corrosive, it can result in burns in the mouth. For such
injuries, mouth must be washed repeatedly with water.

 In case the chemical has been swallowed, it must be diluted by drinking water or milk
(one or two glasses). And the person must be shifted to hospital immediately.

J Whenever the injured person is shifted to hospital, the person accompanying him must
carry the material safety data sheet along with him or provide details of the chemical.

1 This will help in giving quick information about the chemical to the doctor treating the
injured person and help to avoid delay.

J Emergency eye wash and shower must be checked at least once in a week and the
details of which must be displayed nearby. This will prevent contamination of water
inside and ensure the operability in an emergency.



1-6- Fire on the cloth
[ If a person’s clothes are on fire, the flames must be extinguished by drenching with
water from an emergency shower.

 Never run when the clothes are on fire, as this will fan the fire. Roll on the ground.
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. OSHA(Occupational Safety and Health Administration) 29CFR(Code of Federal regulations)

1910.151(c)

ANSI(American National Standards Institute)/ISEA (International Safety Equipment Association)
7358.1-2009

ACGIH(American Conference of Governmental Industrial Hygienists)2014, Threshold limit values
for chemical substances and physical agents and biological exposure indices. Cincinnati, OH:
American Conference of Governmental Industrial Hygienists.

CFR,Washington, DC: U.S. Government Printing Office, Office of the Federal Register.
NFPA704: Standard System for the Identification of the Hazards of Materials for Emergency
Response - Effective Date: 06/02/2016

Indian Standard (IS) 4209-1987 Code of Safety in Chemical Laboratories.

Manufacture, Storage and Import of Hazardous Chemicals Rules -1989.

Encyclopedia of Occupational Health and Safety (Part—II) — International Labour Office.

. Handbook of Laboratory Safety- Norman V. Steere

O Chemical Risk Analysis- Bernard Martel
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11.
12.

13.

14.
15.

Hazards in Chemical Laboratory- G. D. Muir
Fundamentals of Industrial Hygiene — Julian B. Olishifski

CHEMICAL SAFETY HANDBOOK, THE UNIVERSITY OF THE INCARNATE WORD,
2020

Chemical Safety in the Workplace, September 2001
Safety in the use of chemicals at work, International Labour Office, Geneva, 1993
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