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. hazardous materials

& Potentially hazardous chemicals can be found everywhere. There are an
estimated existing chemical products, hundreds of new ones are

introduced annually. Almost workers are potentially exposed to
one or more hazardous substance in the workplace. Many of these materials
have properties that make them hazardous; they can create physical (fire,
explosion) and/or health (toxicity, chemical burns) hazards. Depending upon
magnitude, chemical exposure may cause or contribute to serious health
effects including cancer, heart disease, burns, rashes, kidney and lung
damage. There are many ways to work with chemicals which can both reduce
the probability of an accident to a negligible level and reduce the
consequences of minimum levels should an accident occur. The fact that
these same chemicals are available at your local hardware store does not
mean they are without hazard. Risk minimization depends on safe practices,
appropriate engineering controls for chemical containment, the proper use of
personnel protective equipment, the use of the of material
necessary, and of a less hazardous chemical for the more
hazardous one.
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@. Organic peroxide
@:Explosive

& Compressed gas
@ Pyrophoric

& Unstable




# Flammable and combustible
chemicals are those chemicals
that evaporate rapidly and
generate enough vapor to
ignite in the presence of an
ignition source




. Flash point (FP) is the lowest temperature at which a flammable liquid

gives off sufficient vapor to ignite

= Boiling point (BP) is the temperature at which the vapor pressure of a

liquid is equal to the atmospheric pressure under which the liquid
vaporizes. Flammable liquids with low boiling points generally present
special fire hazards

*. Ignition (or auto-ignition) temperature is the lowest temperature at

which a chemical will ignite and burn . The
lower the ignition temperature, the greater the fire potential. When the
flammable vapor reaches its auto-ignition temperature, a spark is not
needed for ignition

= Combustible materials will generate sufficient vapors at or above 38
°C (100 °F).

= Flammable chemicals will generate sufficient vapors at temperatures
below 38 °C (100 °F). The table illustrates flammable and combustible
class characteristics.

Flammable Combustible

= 5°C (13T) =38°C(100°F) | z60°C (140°F)
< 38"{: (100 °F) < 6l] °C (140°F) | <93°C (200°F)

Boiling Point




The flammable liquids of most concern in laboratories are those that
have flash points below room temperature, about 27 °C (80.6 °F).
Flash points and flammability classifications of a few common
laboratory liquids are:

mm
Acctaldehyde | -39 | -38 | A [Gasoline | -46|-50 ] 1A |
Acetone - Glaual acetic acid --

Benzene IIIIEI-.E-
Carbon disulfide | -29[-20 | IB |Hexane | -18] 0 | IB |
Cyclohexane .-.EI-E-
Cyclohexanol 68 -40 | -40 I-A

Ethanol 4 I—
Ethyl acetate " 90

Ethyl chloride ; a
Ethyl cther L

Thus, xylene, with a flash point of 29 °C, or just above room temperature, is
often used as a less toxic and safer substitute for benzene, with a flash point
of =11 °C.




# Qrganic solvents are on of the most In the lab.

& Solvents such as:
= ether,
= Alcohols
= [oluene,
are highly volatile or flammable.

Chlorinated solvents such as
are nonflammable, but when exposed to heat or flame,
produce : , . or

- Always use volatile and flammable solvents in an area with
orina




O Re_m_ember, chemical flames of _ “mett are
|nV|S|bIe,_the vapors _of flammable chemlc_als are invisible and a
vapor trail to an ignition source can result in a flashback.

' I-!owever, for a fir_e to occur.th_ree conditions must occur
simultaneously and in close proximity:

1 an oxidizing atmosphere (e.q., air)
1 a concentration of a flammable gas or vapor
I an ignition source.

# The key to reducing fire risk is to control one or more of these
three factors. Control the ignition source ., vapor production

, and oxygen
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= An is an electronegative element or compound of electronegative
elements and certain high valence state elements that can accept the
transfer of electrons from another chemical.

*.  Most oxidizers supply oxygen to common fires, but oxygen is not the only
oxidizer supplied, fluorine and chlorine from oxidizers based on these
electronegative elements will do as well. Chlorine based bleaches spilled on
paper or wood may combust also.

| permanganate MnO,>  Mn™
I nitric acid HNO, NS+

'] chromic acid H,CrO, Cro*

"1 hydrogen peroxide H,O, O’

‘] fluorine F, FO

"1 chlorine Cl, ClI0

"1 chlorite CIO, CI3*

] bromate BrO; Bro+

] ozone O, O+, O

G




chemicals react violently with ; or
to produce heat and flammable hydrogen gas which can ignite.

Alternately, the reaction can produce a toxic gas or other hazardous
condition.

#: Usually water splashed or poured onto the material is the greatest
hazard since fire or explosion may result from the reaction.
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| spontaneous ignition
| violent heat production
| toxic gas release

| pressure building in a container
| oxidation or reduction by water reaction

1 chemical effectiveness lost by hydrolysis or
hydration







