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HOW TO
HANDLE
FLAMMABLE
AND
COMBUSTIBLE
LIQUIDS
SAFELY

Backed by a century of experience, Justrite Manufacturing
Company has been providing workplaces with compliant,
protective solutions for managing hazardous materials.
Our expertise and equipment offers ways to safely  store ,
transfer , use ,and dispose of flammable liquids.

The STU.D. system has been recognized as a vital part

of environmental, health, and safety programs  worldwide.
To learn more, visit us at www.justritemfg.com.

© 2008 Justrite Mfg. Company, L.L.C
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INTRODUCTION: YOUR GUIDETO
HANDLING FLAMMABLE LIQUIDS SAFELY

Be Safe

Except in rare cases of natural catastrophes, every fire is preventable.
That's why there’s RedBook.

Inside you'll find explanations of the equipment and methods you
can use to help minimize the chance of fires caused or spread by
ignition of flammable and combustible liquids. The information
will help you prevent disastrous fires and crushing losses of lives
and property.

There is a technical distinction between “flammable” and
“combustible” liquids (see page 30). However, both classes burn
readily and intensively, are explosive under  certain conditions, and
if not properly contained, can spread fire rapidly and uncontrollably.

In this guide the term “flammable liquids” will be used to cover both
flammable and combustible classes.

Safe handling and storage of these flammable liquids require
the use of approved equipment and practices. These have been
established by the National Fire Protection Association (NFPA),
FM Global (FM), Underwriters Laboratories Inc. (UL), state and
local safety codes, and are what the Occupational Safety and
Health Administration (OSHA) standards  require. (All the safety
equipment featured in this guide is cataloged in Justrite’ product
literature available upon request.)

TABLE OF CONTENTS

Storage

Drum Storage & Dispensing
Safety Cabinets for Storage
of Hazardous Materials

Transfer
Safety Cans for Liquid Transfer
Chemical Compatibility Chart

Use
Specialty Containers for
Cleaning & Dispensing

Disposal
Equipment for
Safe Waste Disposal

Outdoor Applications
Safety Storage Lockers &
Smoking Receptacles

4.7

8-12

13-18
19

20-21

22-25

26

Technical Section

Pertinent Codes
& Regulations

Table of Fire Hazard
Properties

Safety Checklist

Resources

27-29

30-32

33-37

38

39



STORAGE

Grounding Wire

Safety Vent
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STORAGE

Safe Drum Storage and Dispensing

wesdmsuiaivasadifiduzesmaifalnléie Aaviade
Yp9anuLszNaUNIWINNSAaEE 1 SLUUNMSTANg
u,a:mﬁmmLﬁ’%f'mﬁaEpJnmi@hoqﬁiﬁmummgmmm
NFPA Lazu1n3gIu OSHA 35msdiagamsuniszudiem
fsafleanands Asnsendendnuseltiudrssadlan Tasns
MdTaLiusTAlmuuuIUeU LLﬁaﬁwnﬁﬁmﬁ”’oqﬂniﬂi@mﬁ

@y fanwwi MNalsiy Adddenaunsiduians lasds-
Faivansiedazsisegnivasuugunsniiisnansainifivasind
fivnsalvaannisanam w%amnﬁms‘l’ﬁﬁu@mmimﬁﬁuuﬂﬁmu

firsfigunsalsasiumannsalnalidhusiaase uazdeiivug
Toaifinaa ﬁm:ﬁmﬁmﬁL%auﬁia‘;:wfmqﬂniﬂil,wiawﬁmL°}T'1-
AusruuTasRsfiuEaNe Wavannssuunszutiteasasifenan?
anfinlwihadnszas uazdenanssnunalifiadsznialngn
Indigu 1




Above: Approved safety faucets incorporate an internal flame arrester which
prevents flashback of fire into the drum.

Above: Vacuum relief is manually controlled on a drum vent installed on a
horizontally-positioned drum. Pressure relief is automatic.
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STORAGE

Drum Venting
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Drum Accessories
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wn$2lnalugaies (Spill Containment heavy drums.
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ffuiiu uaz Pop-up gauge Tudnwouy Handy
2BININANTU accessories: drum Y

cradle, siphon
adaptor with faucet spill tray . %

Fill gauge
reveals

remaining
liquid left
in drum.

Pop-up gauge warns
when drum is nearly full.
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FLAMMABLE

NNELAMABLE
ANLABLE

Cabinets are designed and
constructed to limit the internal
temperature to not more than
325 °F (163 °C) when subjected
to a 10-minute fire test using the
standard time-temperature curve
as set forth in the NFPA 251.

3

To protect people and property from fire risks associated with

volatile liquids, store flammable fuels, solvents, and chemicals
in specially designed fire resistant safety cabinets. All Justrite
safety cabinets meet OSHA and NFPA specifications, and most

are independently tested and approved by FM Global.

APPROVED
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Safety Cabinet Design
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Venting
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STORAGE
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THE SELF-CLOSING STYLE OF DOORS IS REQUIRED IN CERTAIN

. ) o STATES WHICH FOLLOW AN ADOPTED FIRE CODE SUCH AS THE
dndendnsu vevmaoAnluine A INTERNATIONAL FIRE CODE (IFC) OR NFPA 1, UNIFORM FIRE CODE.
Contact local jurisdictions for specific requirements.

Apudmsualnsniioonal Below are samples. List is not all inclusive.
? 100% adopted  throughout the state: Alaska, Idaho, Oregon, California,

Montana, Utah, Hawaii, Nevada, Washington.
ﬁ]]}) :?im:)w§almehws“ujmqﬁuméaiﬁ 10% to 90% adopted throughout the state: Arizona, Indiana, lowa,
n3alsiliudaninasnmeuananns Minnesota, New Mexico, South Dakota, Colorado, Missouri, North
Dakota, Texas, lllinois, Kansas, Nebraska, Oklahoma, Wyoming 1 1
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STORAGE

Capacity Factors

OSHA lgfimsimuaile warlssinnuessnsiadl
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Security and other Safety Considerations
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TRANSFER

Transfer — Safety Cans for Liquid Transfer

Safety cans Wugdnsainatfivuaznisuanseil OSHA fvualilFluanudsznsunsisiarsedlalnlden
AuruTRzY Safety cans

1. fanuudeusemunulisrgnge numunsinnseannisldeulss

2 gavinpasefisesdanenlnednlui® Wiaanusuneludedninnin 3 9 5 psig ( 0.2 §9 0.35 115

3 foefimidlasiusaniiliwenwadlwiiisduanmeuen

4 gvinpaTaiaziosannsalaldievdnluiAdlainsiuvIadmansiadl

Safety cans ixA3g1u OSHA Susavasdesiidnyufuiuasmadouauivies uasiiquanifasnsolosiussied
fifigauluand 80F (27C)

Safety cans 984 Justrite finanuailavionie Type | waz Type Il Fiafidulavcvionaafin uasailafianunsadafien
il lusios Lab UfiAnns Teeflsunaussagege sunaasu( 19 ans) melugasmsiavdemsaemansiaiianansn
Yesiusunsrsarnadlnlaeazil Flame arrester Mviwtifinszatuanuioustesin laudfl Flame arrester atwAnann-
LﬁumﬂﬁnmaLﬂumﬂﬁwﬂgﬁmoni:uaﬂLLa:f‘_‘iaLﬁuﬂizﬁw%mwmsns:mﬂmm%aulﬁﬁ?jﬁuﬁuﬂmsmaﬁauﬁuﬁu > $u
wazliianasiulalugunwivldoulasnissusesananitiuuiuim@ine UL FM uaz ULC (WAuan)ioes
Tnssudseduunuds 10 U

APPROVED c gl us

ACCEPTED UNDER CARB TITLE 13
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TRANSFER ”red—gasoline

” yellow - diesel oil
- '-_'-—.-—--_-_

Styles of Safety cans
%ilared Safety cans ANNSHLNBBNEVIAEHTIR
Fupgivstavanaasaisfigninfasodnyue
PBINNIDONUULEDINIANNIDNITANLWN

Type | Safety cans
PINISHANNIDNTANN LRI

blue - kerosene

L green - oil

n1s3uuniaa9 Safety cans azwisausiazasarsiailla lwaasnsgu
OSHA fnualH

Type Il Safety cans fuavldiiv nsfuluudu
HAINITANNIDNITOUNLENDBNINNTTU Ananalditu WU LR

Tastaenenisiinasiauiadnnin Aidu gty dune
: ety sl
(Feuiuasieiifisangnsindifes)

Safety cans Type |

panuUUIN U UansUss Nty Msauine Msdaiy waznsuaniny lagd
UNARIUG 1 pint (05 1) audls 5 gallons (19 |) Imﬂﬁi’a@ﬁtﬂﬂam%ﬁwmmnmm
daui’aqﬁlﬂuwmaﬁn"ﬁﬁm polyethylene aiiian1zaunaii iy

Type Il Hybrid Safety cans
FDINTANVIONITEBNLENDDNANAULAHIY
ADIN NIRRT

Triangle Leg: Is Controlled by:
& % Heat Flame Arrester, Self-close Lid
Fuel Self-close Lid, Leaktight Gasketed Lid
Oxygen Leaktight Gasketed Lid

Oxygen

The fire triangle demonstrates the three basic elements that must
be present simultaneously to support a fire. These elements are
Type Il Hybrid D.O.T Safety cans the “legs” of a fire triangle. A safety can is designed to specifically
HadNISNYES ansaNewLenaanINAUla Y eliminate one or more of the elements needed for a fire to start:

FaenuhediuLaziinnisatiasiuradaiiailaeiu heat, oxygen and fuel.

ANMNLR VU VUR
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What makes a safety can safe?

Leaktight, gasketed lid controls
vapors and guards against dangerous spillage.
Spring loaded, it closes automatically
after filling or pouring.

Free swinging, rounded carry
handle pulls back to open lid

Positive pressure relief cap

Flame Arrester

Yellow belly band with warning

Approved container: FM, UL, ULC Listed —
=

Cutaway view ,

a Type | safety can.

—

Proper grounding and bonding techniques safely prevent static
discharge and the potential for explosion and fire.

an electrical ground, such as

Grounding wire connected to
’( a water pipe or ground strip.  _

|— Bonding wire connects
dispensing can to
receiving containers.
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Safety cans Type I FNIEITAN

aeilviasadnsuuanianeiainisansmresansadiiulyatng
05U lapaziveadlagasdiiu  duntvasdliaemasad

Wrflasiunissilva

FONRMTUIANENTLAN
uazdnsunilalidmiuiisasniuazananudugyaine i
meluderazdiem lasaunsaidanvialdnezuin 5/8"( 16mm )

%391"( 25mm )

Metal Laboratory Cans
Safety cans #flafdulancildluriog lab asldlunsdaiiv
8131ARYTEL1N Solvent LAZAITALHTUA 1, 3 LAZEUNANDU

SIS

@, 11 uaz19 ans)manzamsumsdaivludubng din
- o4 . i wouRmaeg

uazynfisswdludinaninaisidauniiianinmg 5 wnaasu

(19 an9) leadurilafawsamiBasuazsaiufenld wnay

Dosiumannsilnaiianysainsiviodmsuwandiuds

sedlasiulwihating
wianmdlwniy




Nonmetallic Safety Cans

Safety cans Tiflunaafinasiisuiidudain
siinAsususinisluraiilasagsausning
Flame arrester ffumada WoLNIzuaadlnin-
sdnfiintunelud uazardosndnanwansdin
#1l@ polyethylene WAy Flame arrester 3:iad
310 Stainless steel F9aM1TANUTITIAN
Usziniansauldaninlany

MslEanehu

AUGILLUL

nonmetallic

Aot lniing
ANSUBU UK

AL
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Nonmetallic
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Algsuanian
fmsuanuiiv
ffrunsain




TRANSFER

Justrite Safety Can Compatibility Chart

&

W Chemical Can Material } f > Qé&: £ >
Acetic Acid NR Good | Good
Acetone Poor Fair Good
Acetonitrile Fair | Good Fair
Aniline Good | Good | Good
Benzene Fair Fair Good
Cyclohexane Good Fair Poor
Cyclohexanone Good NR Poor
Ethanol Good | Good | Good
Ethyl Acetate Good | Fair | Good
Ethyl Ether Good | Fair | Good
Ethylene Glycol Good | Good | Good
Fuel Oil Good NR Good
Gasoline Good Fair | Good
Heptane Good | Poor | Good
Hexane Good NR Good
Hydrochloric Acid 37% NR | Good NR
Isopropy! Alcohol 70% NR | Good | Good
Kerosene Good NR Good
Methanol Good | Good | Good
Methyl Ethyl Ketone Good | Fair | Good
Methyl Isobutyl Ketone Good | Fair Poor
Methylene Chloride NR NR Good
Pentane Good NR Good
Petroleum Ether Good | Poor | Good
Toluene Good | Fair | Good
Trichloroethylene NR NR Good
Turpentine Poor | Poor | Good
Xylene Good | Fair | Good

NR = Not Recommended

& JUSTRITE

Warning:  This chart is offered as a guide for convenience
and is not a substitute for the user clearly understanding
the nature and proper use of the chemicals being used,
area hygiene and environmental conditions, and the laws
governing use. Check with the chemical manufacturer for
more information. Mixing of different chemicals and
chemical concentrations may impact suitability and
compatibility. This chart is not a guarantee, express or
implied, of fitness of use and Justrite assumes no responsibility
for the use or misuse of this information.

© 2008 Justrite Mfg. Company, L.L.C.
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The dispensing
tray top of

_a plunger can
incorporates a
_ perforated metal
flame arrester.
Pressing down
pumps liquid up
from the can for
safe moistening
of cleaning rags.

Per;;forated,
s,ﬂing‘-loaded

y —=d tray
rstr
| opening ofa

. bench can.

Accessory basket
holds small parts
for immersing
into cleaning
solvent.

Round
bench-style
wash tank
has fusible link
device to close lid
in case of fire.




mMstrseamsaIseil i dreaulasnds

faqiulasinsldvasmadfinliuia

wndulasuassldlumaians
qLD1A UNTELIUMSHARGANGT sratiu
WialiAnanuyasadslunisieu
WU OSHA Fuldiimungunsnl
Aldfldansiedldpsdinnsguuaz -
s09lae FM

nszilavareansiad
(Plunger cans)

Lf]uqﬂniniahﬂmsLﬂﬁﬁﬁﬂﬁﬁmm
Usaaselumavhanaaseiadusiu
LLazqﬂniniﬁi'mq Tasazisznaude
sUsenAfiaTaUNIRIERNSAT
wazdtlasfiunisialn Taensldeu
anihiannafinnseansediiei
fawefiannnazilas suaTaifiiu
sanunezlvandugnavievineies
fnseilagvianmaniainiug
ninlwAemau lnenseilagazil
ARNARLTUIN SIRUAILA RSN
Widanwiansideuiuans

faANEZD1A (Rinse and
cleaning tanks)

feviAaNMuEEe1IneLdl 2 WY Ap Floor
iy bench lapuuy oor avus39a13LA L
11 LNADYU (42 AR9) LAY 22 WNasu
(84 an3) uazazdnda-Talus vieu
Toenawdeuunsivin wasfissuudaas
Watlesiudunsefiadandodngly
foluy bench azfanwauzifudonay
2110 8 UNABY (30 ART) TNNBILUL
fidnwusimioutudandoazldnng
wilsuuSiiede-Da wazdiadelésy
ANNSaUNINGY 165 pammiisulad]
(74 aaralByr) Wdeasadnludh
Wiatlasunisiindunsie

mslduzestivdsvhanuazenez (s
é’w‘[ﬁﬁu’ﬁumuqﬂninﬁﬁmum \an
warzunalng Taedelddusuadlune-
%ud’;u%gnLmﬂﬁLﬁaﬁﬂqﬁoanﬂiﬂau
Fro1AuEIWNTUaIALUTR sty
sulnaiqesfesisfiasdu

nMafnaETeRildvianazen
LAEMINWYIANNEEDIAEILATFDS
MatvIrnIeIefie safety container
TosUnAinmadinansaiazld safety can
Tunsiin

MBUSULIEI51AN (Dispensing
container)

THdmsuussasnanisafalwls nszilas
M nlnaeiau drumdaranawau-
laaAa MUz e msy

uluiunnenwinisdingy dennsld-
ulgselasduriaasaifazidi
VAR DIATUE U LFTUT
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DISPOSAL

Fusible link melts under
fire conditions to close cover.

Bonding wire
connects can
to funnel.

Grounding
- wire connects
drum to earth
ground. Safety vent provides
- automatic pressure

and vacuum relief.

)
|

Spill platfdr-hij‘

-'(e DS Arun

off fl i

and catch
it

nciaentatl

drips. For EPA
compliant

spill control, Built-in flame
larger sump arrester prevents
capacity fire intrusion.
pallets are

available. \
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MIIALRUEISLATN [Hua
(Safety waste accumulation)

mysafiuuasidnaswifiansnsofalnlemiu
Husfeiddidesannsdafivniamin
ﬁiﬁgnﬁaoﬁuLﬂudauﬁ%ﬁﬂﬁtﬁmé’umw
nllE seammiiialnlsmiuasiisnisdaiu
fignéieumunszuaunaiae safety container
nmadafuuasidamsllwildlfunnsg iy
usiumepasnsiinnsdemeainndsls
nanlilu OSHA

msi1Ina1sAdl (Flammable liquid
disposal)
ferdnanseildfidmsufiuansialn deds
azfpefianufunasanedondasrindofiy
fudeiimnm asiddefldnnnsgunsdaiu
Tasawz Feazgrelanadoanniy Wosan
rmsﬂdmsLﬂﬁa:ﬁﬁani:mﬂmm%augﬂmo
nszfluiitlasiunsinlwainanizaeuen
@y msathsald |, Idhada) wazauisn
Dadiofinas uasdafiaziuannisszive
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DISPOSAL

Large diameter safety
drum funnels come in
different tube lengths
for easy collection of
waste solvents without
spills and mess.

S
.
nseilasmanansiadl (Safety disposal cans) nseilasnmanasadluuuiaes9N1Y (Safety dis-
nflasasiidaudinnizilasinauiednidiatlosiunsvnasans posal cans with quick disconnect ttings)

wisenIlton dasladalddeneluifinszaeainudau T miunaihvuiidssnsieasedlitueismesey

: +) A 1 1% @ o a
(Flame arrester) uazamnInsvnuaanlddnluifiailooiu- HPLC Tngnsedasaiimuaadudninausuiasada

mssefa nsedaeildden 2 27uie 88 2 uas 5 wunasu violndiefifuseszninssdeviuiriswmasey HPLC

Fadluszvuauazdevintindunaineiaeiunisseme
3N I5IIMATENINNTTUIUNS justrite H¥iLAan 3 23U
A9 1.2 ez 5 wNagu ”Eommﬁan’lﬁuagﬂﬁwm

HPLC can accessories offer added convenience and protection. A
manifold option safely collects waste from multiple machines; an
accessory filter provides important hazardous vapor and odor control.
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DISPOSAL

Vs g php it i

Disposal of solvent
soaked rags

doitsavuuiiowiisiy

(Oily waste cans)

Tgmsuiein wiedugiivuidousslluwie
flanuduoiiasfalily wu fuwes, driu
Husy wazfoaunsoilesiunsinlngsena
e nnsunluil vieaniuywala
sruuddavasdvaztieiaeiunisfialnain-
meouanld dniansfalnlusznineideann
aansasulnlilasnisdanideas
Vasnupasiiivludefutiasentslunisie
mm%awﬁaLﬁ"Jummmaamiﬁmlw Forkuidie
TAanuUasafusenisivos:Tudsatng-
Yenfigaiuas 1 a%s muanAIgILAN-
Uannais OSHA
degnesnuuuliiizszuneduaraiiatasluns

Cover closes when pedal is ‘

released to reduce oxygen
supply and prevent fire.

JEUEANSaU

Air ports circulate air
- and disperse heat.

#W1Asavay (Safety drum covers)
Wdwsuda-Jads Tnefinndeasd fusible
link F9azyheulunsdififianaduamseiio-
nFuasvldadsladaludf srumeeaeuniu
TdiunmasauaNUasafuaIn EPA LA
NESAM

Different color cans help segregate waste rags. Self-closing drum cover with fusible link.
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DISPOSAL

Disposal of
non-oily waste

Cease-Fire Waste Receptacles
Mg msuivasiienarildiinnsnalnu
n3za fuyvd vioduqilifthiuudiou
sruumeludsasyimiifidaeandausan
Mlsuasiaslaadeasivarszuinlviiian
Tdau

Cease-Fire

viwuaevls

1. ilasAan13aaln

2. \fiamavyuldeu
A8

3. gandeunanis
WwWngl uasln
AUav

Flammable waste collection

niztlaafivansaiilivinanuazen (safety drain cans) Mavsuifuasainlddne-
§991n89819 (cleaning tanks , bench) lasdinTieruavameilesiunisvnzasasiad
aseguazanIatlasiunsinlnld & 2 suie Ao 3uaz 5 unasu
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OUTDOOR ' ' &
APPLICATIONS

Aovudfo 513an
AdAIRUTUGNFBY
MLNOALNEUBY
RevnuRAeg]

dodoynd
wianssnlung

sulwlglusa e
AnAMNLEEGD
mMsawaslnd
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giudsyssearaiadl (Outdoor
hazardous material storage)

Mg msuiAudedeasiasiutisanuaouan

fu Ang Lz wenMAduqEsenafinUiAzen
fuaaafiuazisiindunseld Taadiiu
aedpeflanasguitlasiunsianadeasyiniv-
\Andunesnfewndonls
msliguiedafivdiasieiiazsioeiilasaing
fasaduuinafiuasedfeduansinlnls
ANNIANTFIU FM Global, the National Fire
Code ez Environmental protection
Association Imﬂmsa"fmﬁmzﬁuagﬁungwmﬂ
msdafiuansaiidng ildauars@nuiieaiy
ngvaneTuituiitiu gesiimasaune Safulé
fausl 2-14 &9

ﬁ'\‘llﬁiﬂqﬂ% (Cigarette litter)

Tﬁﬁm%’uﬁaﬁqu% Lﬁav‘iﬂﬁﬁuﬁua@a:mm T
snssaztedinGinuesndwudaiuiiadonile
Tunsfialal fofuderasTumssulieaniuywdld



ﬂ'nm%ol,ﬁﬂ'aﬁ’u‘lwﬁqmﬂ'nii

“lw» dudffsenefizieniovieiianiiniu

a v, = aaa ' '

Ao “manndl” Soludfifensmsenine
a9AUINaY 3 A9 Ae WaWAY (Fuel) pandiau
(Oxygen) way AMN30U (Heat) Tuanne
anzanudlndsueenainlugUanasau
ANNFDULAWAINUUAINIY Bopedsznou
sasliiuusaslaglgaumisuosaln

upnNwtiaaNoIRUIzNBUAINAINILED AzfBd
fff5e1gnld (Chain Reaction) 289013
fuand nande dedewmasliiuainuiou
nnaiafinsvdelafiiannnafiaz fnlwls
wasfisanduluamalisinin¥esas 16
Wfazfingu Tu Laqamam%a wavezuansiiu
Tmaqaﬁﬁ’ﬂmﬂ dnaeq auudsanwidufing
wignlndiseaeiuluugnld Feamnsauans
29AUTENBUTBINSINN LY Lﬂugﬂﬂiﬂﬁmm‘lw
wiiileUffsengnldmaneuaviialn mssun
flazngaae

ﬁaﬁumﬁﬂs:naﬁlumiLm‘lwﬁﬁayj 4 99A-
Usznay A

1. downds (Fuel) An '“J’mtﬂm Anuiiaiunsn
ufiseniusendauldettesinsilunismw-
st wiu vz 1 nszaw thitu Tave wansdin
(Husiu L%aLwﬁ\‘iﬁagj‘[uamu:ﬁwa:mminaqn—
Tndflnlé usigomdeiioglumauzassudouazaes-
waazlisnansognindlWld dluanafiinaes
L%aLwﬁo\LaJagj‘[uamwﬁLﬂuﬁw mafilaanazes
pp9ufendeaamariuazamnsoudsanw
naneflufiolsiuas fosenduanudouiiuansng
fumuienodomasusarsdn AuuANIg
yosdnyuznsinlwzesiomAsionaniduog
fuauaudf 4 dazns gratl

1.1 ANNEINITAUNMITAAINVDIRT
(Flamabilility Limitts)
Husanailezsansiidudewmasluiniadii
auauiiAdensenasAnlnlilunisinlndidy
Vmnaladomdeiinanivoinaiuasdoed
Usinaumaminziesalily TaeySinusge

Examples:

Heat

Mechanical sparks, static
electric discharge, open flame,
smoking, frictional heat, lightning

Fuel

A. Solids: paper, wood, plastic,
fabric

B. Liquids: flammable liquids,

vapor such as gasoline,

cooking oil, nail polish

remover

Gases: natural gas,

propane, butane

<
I <
& &

Oxygen

The Fire Triangle

,; <

& © G
Oxygen Air

All three legs of

the triangle must

be present for a
fire to start.

Removing any one leg
of the fire triangle stops
a fire from starting.

saslodomasiiiu % Tusna Fesansa
odalldizand “mﬁwqmm\lm"ﬁmwﬁa

(Lower Flammable Limit)” uasd3unougagn
soslodamasiiiu % TupimAdeansnsngnii
TléSanin “mgaqmaﬂaﬁamﬁa (Upper -
Flammable Limit)” Fossdomausiazaiia
qefienshgauazingogaaslaiomsuandroiuly
12 9aulw (Flash Point) Aegaungfifimiige
faansovilindomaenelessnuwaniuana
Tudnssu fwsnzanfeqaiifienmgaisingegn
wosladomas daduszmelwfaziinnsfel
Hulinutuuasfieu

1.3 qafall (Fire Point) Apgaungizesansiiiiu
Fowdoldsuanudou quiivaaiazinlwldiusins-
Anlwifuasferaiiseiuly Tasunfianudouzes
Fire Point 92§91 Flash Point Yszanm 7
ONGRIV RG]

1.4 anavuwinle ( Vapor Density ) fadnsn
fuzssiminzsanseilusausfosedimin
avemAdiafiuSnawindy anuvuwdule i
fevvwanlimsuinieduesminviawnnitenne

1y

folfidudeyalunsniuguiads

2.90nB1aU(Oxygen) BMMNANBETBL 9 AT UUll

finzeanduidunsdlsznay Uszunu 21 % udns-

TECHNICAL

wlndiusazasaniuasfosniseandulssann 16 %
winifu ﬁ\‘nfuanﬁu'hLﬁfaLwﬁavgn’uﬁmﬁagﬂlumimmﬂ
sou q Fsnfuszgniesseudssendiau Fof
Yinaufisswadnsunmswnvdifednusanaesn-

¥ o
-1 &

FaudsnawaeideinlWlFfiTy wasdpmisung
Uszimaziieandauludioetgiiieanaiiasin i
fusalndllalaslisodldoanduuiieglnoseuias

3. AN3DU (Heat)
ANTau Aa wRsuURv Fs AR Tilalin
nsanelaaanun

4. ﬂﬁﬁ%mgn‘[’ﬁ (Chain Reaction)
nionsulvsiagesiaiiad Ae nIzuunITEnlng
aa ¥ -1 aMyve ¥ a A a X
MsussuddomRslFsuanusousuinlniofialngu
vaefie mafaUfisen nenAseraexazgninies-
sananluanazeadamds nanedusyyadass

a X o 1A '
uazayyadaszimailaznauluagfignuzasineting
TI57 MbAawaI N

My urssgUnsailasiulu
qﬂninii‘]mﬁ’u‘l,ﬂ%gnamLL‘]Juml,ﬁaﬁ’mmﬁﬂi:nau
2pamsiinlndlasmiladenatedfiasuln
gunsallunsdafivanshiluinannaty gu
safety cans, safety cabinets, n3ilavanaasiad,
nsxilaingunsal uazdug
ImﬂqﬂnmﬁmLﬁudaumm:ﬁqﬂninﬁﬁ‘*ﬁ’mamﬂ’nu%au
(fame arrester) ipann13szmeiiulazasasialiv
Foazroliiiansfaluly druuuufiduidusin
(wire mesh) laazaansasenanldudazilasiunis-
AalneTutoussqlé druteasfrdadusuni-
lunstresineanduudedusedussnaunienains
Anl
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TECHNICAL

seavpasasaiiianlwld (Classications,
Flammable and combustible liquids)
sshlvaziiganulviigungiisindn 100 ssamsuled

(37.8 avmwaBun) wardanusulaliiu 40 Yaus/mawiia
#1100 avawhsuled dussiiswsofalildasignaulnd
gand1 100 svAmsulend (37.8 svAnzaea) eaziBunma
A3 1

\lm:i’} (vapor)
Wofgumpfigetuluanazasansasfianasazdnissiu
nstadeuiigetu Waiindssugelussdumilaluanaazamnsa
wqmmnﬁawﬁm%ﬂulaﬁﬂﬁ Faddadunsdizasarshilndioia

lotulupmaeziiiiemsfialnnienssedaldduegiv
§NTUWINNDN

’«gﬂ‘)’lﬁlﬂ (ash point)

Aegungiiieiiga lunshidlaanazessavandulelu
Panuiinamanz ez liianisfalnieandiauluyuss-
#1nAly fngrasaIlluanenuansed 2

aRAlN (ignition temperature)
pgungiisgaiuianiessmarialy samdiueinma udiin
Anaauiiiitues sugnidululiies Taelifoserdonage
dedszmell Tesunfudrluussemeazesdendiau azdiyn

9
q
A

AnllELeIANINIUUTIIINA VBIDINABRETBINAD

%29n13AA LW (Flammable range)
fawaswuszadlaluanialasysunasfisnisanaliianig
Aalwly fogslumaed 3 wuuRaleaudedtiensfaln
eI 1.4 WosSoud uas 7.6 Wasioud %oLLamTﬁLﬁu’jmn—
anudintuzeslaufalsaulusnmalugioasisudiinmun
snsofnlwldiaumgfivesyanul Taugungiassgafial
9zfi19 500-800 pAwsulat] (260-426.6 aerBALBYH)
Hwnshnlazdedennanufuuargungisnnsgiu Sei-
TﬁmaLﬁﬂmmLLﬂiﬂiaulﬁﬁﬂﬂaﬂuﬁuLLa:qmwgﬁLﬂﬁﬂuLLﬂm
rmLﬂ'w’ﬁumaaqmwgﬁazﬁ'f[ﬁmamsﬁm\lwwﬁwﬁu AIUAIN-
fuaziusyiuziesesansiu uwilasduannuindogumgd
AavaLynMEWn1sAn ALY
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Chart 1:  Classification By Flash Point Definition
200 °F (93.3 °Q)
Class Il B °
140 °F (60 °C) .
Class Il A 3 Combustible
Liquid
100 °F (37.8 °Q) \l/
Class Il g —_—
73°F (22.8 °C
Class IC ( ) Flammable
Liquid
Class IB Boiling Point
100 °F or above
Class 1A Boiling Point
less than100 °F
Chart2: Typical Flammable/Combustible Liquids
Classification Chemical Flash Point Boiling Point
Class llIB Lubricating Oil, Turlline, 400F (204C)
(ator above 200 °F) Hydraulic Brake/Tran2bQ#BF (121-232)
Class llIA Heavy Fuel Oil No. 6| 150-27F (66-13Z)
(at or above 140 °F) Aniline 158F (700) 364F (184C)
Class Il Mineral Spirits 104F (400Q) 300F (149Q)
(at or above 100 °F) Kerosene (Fuel Oil No100-16F (38-7X) 304-574 (151-304)
Class IC Xylene 63F (170) 292F (144C)
(at or above 73 °F) Turpentine 95F (350) 300F (149C)
Class IB Methyl ethyl ketone 16'F (-9C) 176F (80C)
(below 73 °F) Acetone -4F (-200) 133F (56Q)
(boils at or above 100 °F) Gasoline -45 - -36 (-43 --38) | 100-40F (38-204)
Class 1A Pentane <-40F (<-410) | 97°F (36C)
(below 73 °F) Ethyl Ether -49F (-45C) 95F (35C)
(boils below 100 °F)
Chart3: Explosive Range of Flammables
Liquid
and Ignition
Temperature Lean Mixture Rich Mixture
1% 5% 9%
T ———
Fuel OilNo.1  410°F 7 5.0
(Class Il) (210 °Q)
Xylene 867 °F 9 6.7
(Class IC) (463 °C)
Gasoline 536-583 °F 14 7.6
(Class IB)  (280-456 °C)
Pentane 500 °F 1.5 7.8
(Class IA) (260 °C)




AMHAWINUNE (specic gravity)
AMNOWINUNIE ADDATIFIUTTNINAMINAUIUUUDDIN TN
sepnuuLiuTenn Wevisassateiigumgiivini Aawdae

vaa

FuwFefusnuilsag (Windoe) ngidanudedmie
NNNImil vaneanuITiRgUudanamuwiuainn It fetlu
Taguuezan (aelitunsanusefisiinesdl) Tumensedia

mnanwTmziisanimile Sagutazasui

AauAUla (Vapor pressure)

ANNAULD (vapor pressure) fie AMHA ((lognuas-
grefinwdu Bun anusuten) vadle (IaﬁLﬁﬂaIWﬂIuLaqaw%aatmau
nilanveswaiviievnsuds) ﬁqmﬁgﬁﬁwuﬂﬁwﬁumimww:
ﬁmwﬁuﬁﬁo‘lamaoaﬁﬁuagﬂluw qNAA Auanusiidu 2a9man
wIazesudy vauiy dfe mmﬁu\laauqa (equilibrium vapor pressure)

Definitions
Relating to Flammable Liquids Safety Procedures and Equipment

Approved: Unless otherwise indicated, approved or listed by at least one of the
following nationally recognized testing laboratories: Underwriters Laboratories Inc,
FM Global.

Bonding: Provision of metal to metal contact, usually by wire, between two
containers to prevent generation of static electrical sparks.

Control Area: A building or portion of a building within which flammable and
combustible liquids are allowed to be stored, dispensed, and used or handled in
quantities that do not exceed the maximum allowable quantity.

FM Global (FM): A nationally recognized independent testing laboratory established
by the insurance industry to which manufacturers submit their products for evaluation
of ability to meet safety requirements under intended use. Products meeting these
requirements are “FM approved.”

Grounding:  Provision of contact between container and the earth, usually by
wire, to prevent generation of static electric sparks.

Inside Liquid Storage Area:  Aroom or building used for the storage of liquids
in containers or portable tanks, separated from other types of occupancies.

TECHNICAL

¥

30 ANGuladus (saturation vapor pressure) 789813 Ngoumpitu
adanusulavssasadnlainiu anuduleduim asfidanudulags
gungdunAlsisannniznisalilinseme (volatile)

-l

3aan (Boiling point)

& a

fagafiaamndzesarsiiduanusulufirwintuainduusssiniea

9 9 Y

Auviuwiule (Vapor density)
anuniuiunsTasnasevieiiieysanng Seingfianuvuiun
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WINTu aasemityUsIasideenntu Tunsileetusadseasiduns
Lﬂ%‘ﬂuLﬁﬂumaﬁiawmﬂﬂ%mmmmLLﬁﬂu%qw‘ﬁsLﬁﬂuﬁummﬂﬁqmwgﬁ
Weniu Setanamvuuiuiidennndt 1 azusasihuiaduminnitenna
Fuinmstnanirarasiulussduiisding uazidloiansinlndulnay
sunsognaaldegeasuiulufsaiidavosufs

Listed: Equipment, materials, or services included in a list published by an
organization that is acceptable to the authority having jurisdiction and concern with
the evaluation of products or services, that maintains periodic inspection of production
of listed equipment or materials or periodic evaluation of services, and whose listing
states that either the equipment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified purpose.

Maximum Allowable Quantity (MAQ):  For the purposes of NFPA 30, the quantity of
flammable and combustible liquid permitted in a control area. See NFPA 30 Table 9.6.1.

NFPA Code 30:  The code developed by NFPA to cover the safe storage and handling

of flammable and combustible liquids.

OSHA 1910.106 Standards:  Requirements established by the Department of Labor,
Occupational Safety and Health Administration for conformance to the Occupational
Safety and Health Actin 1970.

Spontaneous Combustion: Self-ignition resulting from a chemical reaction and
temperature buildup in waste material.

Underwriters Laboratories (UL): A nationally recognized independent testing laboratory

to which manufacturers submit their products for evaluation of ability to meet safety
requirements under intended use. Products meeting requirements are “UL Listed."

Table 9.6.1 from NFPA 30, 2008 edition*

Source: Table 34.1.3.1 of NFPA 5000, 2006 edition.)

Notes:

(1) Quantities are permitted to be increased 100 percent where stored in approved flammable

MAQ of Flammable and Combustible Liquids per Control Area
Quantity
Liquid Class(es) gal L Notes
Flammable 1A 30 115 1,2
liquids
IB&IC 120 460 1,2
IA, 1B, IC 120 460 1,23
combined
Combustible 1l 120 460 1,2
liquids
A 330 1,265 1.2
1113} 13,200 50,600 1,4

liquids storage cabinets or in safety cans in accordance with the fire code. Where Note 2 also
applies, the increase for both notes is permitted to be applied accumulatively.

(2) Quantities are permitted to be increased 100 percent in buildings equipped throughout with

an automatic sprinkler system installed in accordance with NFPA 13, Standard for the Installation
of Sprinkler Systems. Where Note 1 also applies, the increase for both nots is permitted to be
applied accumulatively.

(3) Containing not more than the maximum allowable quantity per control area of Class 1A, Class
1B, or Class 1 flammable liquids, individually.

(4) Quantities are not limited in a building equipped throughout with an automatic sprinkler

system installed in accordance with NFPA 13, Standard for the Installation of Sprinkler Systems
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*see page 39
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