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OSHA - Flammable and Combustible Liquids

Course ID: 1005

Audience

This standard applies to the handling, storage and use
of flammable and combustible liquids with a flash point
below 2000 F. There are two primary hazards associated
with flammable and combustible liquids: explosion and
fire. In order to prevent these hazards, this standard
addresses the primary concern of design and
construction, ventilation, ignition sources and storage.

Credit Hours: 1

Accreditation
KLA Education Services LLC is accredited by the State of
California Board of Registered Nursing, Provider # CEP16145

Course Objectives

After completion of this lesson, participants will be able to:

1. Define flash point, flammable liguid, and combustible
liquid.

2. Explain at least 2 ways to avoid explosion or fire from
flammable or combustible liquids

3. List 4 potential sources of ignition for flammable and
combustible liquids.

4. |dentify at least 2 actions that apply to each of the 4
components of a goad plan for safe use of flammable
and combustible liquids.
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Introduction

* The two primary hazards
associated with flammable
and combustible liquids are
explosion and fire

» Safe handling and storage
of flammable liquids
requires the use of
approved equipment and
practices per OSHA
standards
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29 CFR 1910.106
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Flash Point

* Flash point means the minimum temperature at which
a liquid gives off enough vapor to form an ignitable
mixture

* In general, the lower the flash point, the greater the
hazard

* Flammable liquids have flash points below 100°F, and
are more dangerous than combustible liquids, since
they may be ignited at room temperature

* Combustible liquids have flash points at or above 100°F

* Although combustible liquids have higher flash points
than flammable liquids, they can pose serious fire
and/or explosion hazards when heated
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1910.106(a)(14)

Flash pointmeans the minimum temperature at which a liquid gives off vapor
within a test vessel in sufficient concentration to form an ignitable mixture
with air near the surface of the liquid.

Flammable liquids themselves will not burn, but as the liquid evaporates, it
gives off vapors that mix with the air to form dangerous gases that can be set
off by a small spark. Gasoline, for example, evaporates at temperatures as
low as 45 degrees Fahrenheit below zero. As the temperature rises, the rate
of evaporation increases and more and more vapors are given off. Flammable
vapors are usually heavier than air so they collect in the lowest areas they can
reach. Without good ventilation to dissipate them, a small spark can set off a
big disaster.
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Classes of Flammable and Combustible Liquids

200
— A
‘T'_,’ 140 Combustible
-E, @ (FP > 100°F)
'% 100 IC Flammable
[ E (FP < 100°F)
1A IB
100

‘Boiling Point (°F) |

4 ‘ www.lvyleagueNurse.com = Copyright ® 2011

1910.106(a)(18) and (19)

Flammable and combustible liquids are classified primarily according to their

flash point to indicate the danger they pose as a fire hazard. Flash point is
RANBOGEE NBfFGSR G2 | fAljdZARQA oAt AGER
liquid, not the liquid itself, that burns, vapor generation becomes a primary

factor in determining the fire hazard.

Flammable liquids have flash points below a#@nd are classified as Class |
liquids. Flammable liquids are sdivided into three subclasses: IA, IB, and
IC. Class IA liquids have flash points belo% ABd boiling points below
10C°F. Class 1B liquids have flash points belo® &Bid boiling points at or
above 100F. Class IC liquids have flash points at or abo%e &3d below
10C°PF.

Combustible liquids have flash points at or above®E0nd are classified as
Class Il and Class Il liquids. Class Il liquids have flash points at or al8éve 100
and below 14@F. Class Il liquids are sdivided into two subclasses: IlIA and
[1IB. Class llIA liquids have flash points at or aboveFlaifd below 200

Class IlIB liquids have flash points at or above€R2Ghd are not regulated by
1910.106.
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Classes of Some Flammable Liquids
Common Name Flash Point (°F)
CLASS IA Ethyl Ether -49
CLASS 1B Gasoline -45
Methyl Ethyl Ketone 21
Toluene 40
CLASS IC Xylene 81-115
Turpentine 95
5 | www.ivyleagueNurse.com » Copyright © 2011

Other common flammable and combustible liquids and their flash points are shown
below:
Flash Point°F)

CLASS IA Pentane <-40

CLASS IB Acetone 0
VM&P Napth&0-45 (Typical)
Ethyl Alcohol 55

CLASS IC  Mineral Spirit85-110

CLASS I Fuel Oils 100-130
Kerosene 110-150

CLASS Il Ethylene Glycol 232
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Program Components

A good plan for safe use of flammable and
combustible liquids contains at least these
components:

* Control of ignition sources
* Proper storage

* Fire control

» Safe handling
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Sources of Ignition

Must take adequate precautions to prevent ignition of flammable vapors. Some
sources of ignition include:

* Open flames

* Smoking

 Static electricity

* Cutting and welding

* Hot surfaces

* Electrical and mechanical sparks

* Lightning
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1910.106(e)(6)())
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Static Electricity

* Generated when a fluid flows
through a pipe or from an opening
into a tank

* Main hazards are fire and explosion
from sparks containing enough
energy to ignite flammable vapors

* Bonding or grounding of flammable
liquid containers is necessary to
prevent static electricity from
causing a spark
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Static electricity can be generated by the contact and separation of dissimilar
materials. For example: belts and pulleys, tires and the road, fluid flow through a
pipe, agitation and mixing of fluids, and splash filling of flammable liquids.

For more information, see NFPA Biatic Electricity
One of the primary means of reducing the hazard of static electricity when

transferring flammable liquids into/from containers is through the use of bonding and
grounding, which is discussed in this program.
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Bonding

* Physically connect two
conductive objects together Bond Wire
with a bond wire to eliminate a 0 e
difference in static charge
potential between them

* Must provide a bond wire Ground
between containers during
flammable liquid filling
operations, unless a metallic
path between them is
otherwise present
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1910.106(e)(6)(ii)

Both objects bonded share the same charge and have no potential difference, BUT
there still is a potential difference between the conductive objects and ground. Thus,
there is danger of a spark from one of the conductive objects to grounded objects.
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Grounding

» Eliminates a difference in static
charge potential between
conductive objects and ground

Bond Wire

* Although bonding will eliminate a
difference in potential between
objects, it will not eliminate a
difference in potential between
these objects and earth unless one
of the objects is connected to
earth with a ground wire

Ground Wire

Ground
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1910.106(e)(6)())

Both objects bonded and grounded permit charge to flow to ground.
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Ventilation

Always provide adequate ventilation to
reduce the potential for ignition of
flammable vapors.
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1910.106(a)(31)

Ventilation for the prevention of fire and explosion is considered adequate if it is
sufficient to prevent accumulation of significant quantities of vapwmixtures in
concentration over ondourth of the lower flammable limit.
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http://www.osha-slc.gov/SLTC/ventilation/index.html
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