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JJllbl·-a:re 1ncl.-udea m .the -htfdY·b"'f "the "text on 

tnase de11••cals ~ ant! sb:i-ppett. tomtel:'«rl:lllly and which 

meet aae or wne. u~ :the :fol.iUW1Ja9 ~'tefta::· J\ hi!!•ll:h ha-. 
zam.a .ftactivity,or ~ch pnsent UftllSua.l "S~O.Tll.qe or . . 

fin fighting problems or -Cllll beCOllle ha~a-rdo\".l!I bb bet·ng 
Ill - . 
cantml'inatea or ml.""Xea with other chelfticalt1. !he~e are many 

chemicals meeting these C%1.ter1a that are not included 

becanse of lac): of ·aata Oil them .. Thus ,the reader should 

not usune that because a chentical is not· included it doe1J; :. 

not possess any unusual hazards .. ,. . ,, 
Several c!lemicals are 11s~ecl 1n the b6dy of t~e 

text whose only 11i911ificant hazard 1s flanmab.tlity •. Further 

lnfomation on ~hese ancl Dtany other chem.teal• that •~ ha

zaraous,pri111ar1ly because of flammab1 llty_,w111 ·-~ found in . 

RPPA No. 325M,F1re-Hazard P~~ertles of Planmable Liquids, 

Gases and Volatile Solids. 

When given for a 11•ted mater1al,the infotmatlon 

under thi• h~ading l• intend•d to be a gul'de to •••i•t· ln 

identifying the mater,.t.al ln the fona ln whl'eh lt is or&.na

rily encountered. 

The Storage recommendation• are intended to sup-. 

plemnt but not replace thoee .contained in pertinent •tan-, . 

d.ards. For dxample,stora9e of fla111mable liquid• in contai-
~ I 

n•r• or tanks 11hould comply wtth the .reC:Juirements of ~he 

r 
' 

·~ 
j 

I . I _____ ___,... _ _._ ___ . _____ _, .. 
I • I 
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Flan.able and Coithus~ible Liquids code (NFPA No.30). 

Iiola~e and separate a~ teiiias used to describe 

~n.enaed sl:oria9e praet:lces fi>r -ce:itain hazardous chemi

cais. i:sblat.ea :st.orilge meims ·it~racj~ --ay frm ilicionpatible 
-

ilit•riills in -· iu.i&nnl: -~orilp room or bi a sei-arat~ ancj 
aet:adiea f>uliatng located at: il Siife dfstliiice .- -~pa.rated -

it&a§e iinfi·. to §l;onge -in Hie iaae lf'd irs i>ut ·sep.

iititi by ii ialeh space -- pHaet:lbi6 or liy fntiivenf ri9 sto-
.. .. . -

El§i! f~ lnmBipat:tbie ililt:aHali. -·-

·ilia:..hi!it-tn~Phnes~ Tli:ls- infonaatf~n indicates 

Re i>'5t. ~lng\ilsflliliJ iaedl• ior fires fiivoivin9 ttie •- -
t'iials llileJJ··Yh% ~~aal:lons pertain to manual fire 

-.-
-~%i- ii 1i.Uitt~l.y l;h'e best eitiiijd.s&mq or con-

- :.1i&ill.il9 iaqent ~ n, ~'tis eooiliuj elleet: and 6icause it 1s 

atuaily. avatiat>ie in ·1itr9'!_ quentlttes; iiiitieiiii~ tlie seiec

tion 0£ tile .utlngmslit:n9 iiethoi should be i4de with cau

ttm .. iis u.~--~ ~on co:~ consiclieea i;;: fiY indlvt
imai i>i'Obi'"bi ~ ~lqiiiiSWenmet t;hl.aJ iiiiY allea the° choice 

. . 
si ntmiQ·1111iii'9 ilgent ;ma "tne- met&oi ot iwi!eit1on. i1ow-., 

iii i'im·,1sueh ;m ia-~'t lfe aimed bY a iiaJd:n9 oiemead 
IQP'~Wil!i ~lfe =rx~ u. ~lfe 9roant1 iiio &ariini ;•r. alway• 

'-

. 
s~.liVllcati'On 'Of t!ie .. ii~=iagulshing material in ~elation 

to the 'tYP.- :iind size <Jf. :11-re antld.pi(ted mt be carefully 
,, 

. 
• I I' 

,, __ ·_. --------"----------1~1 ..........___~~ I - ---=- • w-·~ .. -- ----..- .... -.,_,._.,,_.••••••·•. 
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considered and inpy call -for spei:ial engineerin9 judgement, 

paitlcui.arly ln la~s~le appl-1.cat:t.ons. The use of stan

aim:; fiPpiOved ·eqtd.pmeilt: :t;s ~lso-'Of ·.a1or-importance. 

\the Ch&t cal aa plfyS-ii:i l properties of a n..-; 
. iilbie. i~s~tmi!e ·w:1l.:i cars:o -~feet "t:be Choice of an extin

jilshinij i!el::!lcil-. OraEnltfY..;eype ·:folia;:for· ex-..1e,would not 

i>e iili~ie on • :ft~ :U>UM~ • "V.""ter-sold>le n-able 
- - - -

ilqtaQ·. ~'eil! _il\C:L'iil :PN(le"ftfifs :aif"eetln9· •xtlngui~hwnt 
\ . . . -

• 

\eie- -Hik'iiil ~n"tt> i::Oifls-£~cen ·.wtrn !preparin9 the·· statements 

ti. ~- WdimiG ~ · . . 

flis'iinbbl.e f!!P-J.os!ve.>-=Iifiifis and Ranse. In the · 

~e ~ 'jaSes w ·;;ape,-~ "Wti-1-dl :'&rm :""fJenmable :lldxtures with 
.r 

il'f.:r Wili ~xyij!n·;tlfeie :.ts~ =-ai£ri.£aUin ~ncentration 1n air or 

COiYgl!n ~f ·~r,-we-1w·Vhiai-propa9ati1·~ of flw -does .not 

~ur con CCOrrt:1fet "ii!tli '• ~Cie -:Of !£cjriition. There is also 

· Cia 'ilaX£ariiia '.'"propoitf'-m :Of ·.;;apor-:Or :cjtis -in air above which 

. :prop&gat:i'-cin 'of ;f.fr.iie ;.~ :-nat -oc-cur. ':Theae boundary-line 

:mt:Xtiri'es ~ "vapor~-:cja-.Wffh saEriWlilch,if i9ni:ted,will 

~ !"propacjitt! ='f.ta.,ea"re~&Oin ~~tie·· -lower and upper . . 
_ !fl.~fe vr nexpl09fve :11mEs '" fir(d ~am . usually expxessed 

. !fn W°Dis C:Ot =-Wrcentave ~ ·.;;Onme ~of ;9• ·or :vapor in air. 
"iKe -:iilffe -:c;f :"~liuii'able ··vapo·r ·or qu-air lllixtures 

:.iretWen "-tlie -upper "iri~ ·lOWer :=-;1anna1'1e ltlllits i• known u 

~ '• :ri.-.b!e ~ririCje · .. ;also -often ·referred to u the 

'• 1ixploetv. :ren9e · •. 

· '!"fte. ~~fla9'IR'lble limit• ·-are· not· apprectably chmqed 
• I I I 

'by -nOntal Variations in atmospheric pr81fSU1'8 ,and te-.pera-
' 

- , • < • I I • I I • I 

ure. Chan99i1 in flimli"it'"J •re.ult. in the I uppe~"lirnit 1bein9 
'..; .... ;.._ __ ...;:__·;.;.·...;:.-;..• ..::-~-~~~-----:---:--· ~---
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changed to a small extent (due to oxygen displacement 

by wat!~r vapor) and-the lmJer limit is 6nly- slightly chan

ged. However,at high tetperatures the upper·-limit is raised 

tid the lower 11Jiit lwered.msu1·t1-n9 in a greater flam-
. ... 

iiible1or explosive fAnge. !fence tb p:toce~ses -involvinq 

high temperat:ures ,the: limits' gtven ::for ordin@.zy limbient) 

ffmpeti£ares no iMge~ lhdlcat:e tile danqer 'lines. The ef feet . . . 

if hi9fl pressuff!s oh the iiinit:s is &.=rte.rent ·for each gas 

sf vapef ;Sependln! \lp(>n lt:s nat:ure~ 

in general, the up~'.f'. !t.m.1-t :t:s higher and the 

iawer iuntt ·i.ower (i.e .. ;t:he · rahged :ts ~!~creased) for up

Wira.t.hin for 8owmiaf'd or hoJ:-i:zonl:al :£-rame pmpaqationp 
. 

the ilmlts for up.;-iaf'a pmpagat:ton •re considered the most 
. . _ .. 

i.tif;onant fran a sate~y sl:an~p0l-n1:, aid· therefore the flam

ili&i.e iim. 'ts ana Hlhges qil:ve"n ·w:1i.! ~ "for upward pmpaqa

~ion uni~s o_HieNllle li'o"t""ea • 

.,ant~ion !re!J>S:ratu=r, (•aut"o• or •autogenous• 

l.'ghttlon l:'empe:r-a"tureh Tqn-i~ion ·temperature of a substance, 

\th~'th&r ·!9011~·,·1-iqil-i'd 'Or 'ifaSeous·,4.s •the minimum temperature 

¥eqiiii'ed ·t'o :t""n:i"t=t:ete ·or 'iiause ·sel=t-swtained coft>ustion. 

lJtft.!t:f"'ri"n ~enperatu-res "ob·served under one set of 

'li>ftiU ... t=tons wy be 'C:han"efed _-.-ui;a~-.:;.!"&i-ly by a chanqe of 

~ndft=!'on&. :For ':this :reason,:1gn:1'tidn temp.;ratures should 

be looked upon ·only ·as ~roxi111ations. Some of the varia

b-Ies inawn to :affe'Ot ignition "temperatures are percentage 
, 
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points, determined in a different type of tes-tit'lCJ ~pparatus 

are usuai.ly solt'i!what hi9fier than the closed clip flash 

point figures for ~be same·sW>sta.~i:es. closed C:up flash 

ppiilt fiqutes are ooiliitOilly usea ln- cletermining the clas~ 

§iflcation of liqUlas wh!Ch flt.sh ln -the o!dinary tempe~ 
fiture range ,but for eeftiliil materials whiCh have re la:.. 

tiveiy hl9h tiasn ?oln~s,t:he open cup iihsh point testing 
is often prefefff!d• 

• 

~ 

Life_aazaid~. tire hai~ras ean reiuit from iii= 

iiaiation;sktn oontaet,sktn ibsorptton or orai. ingestion. 
Meemenaatlons en persoonei prot:ea:1 ve ~quli>ment tor 
lna1v1aua1 ~emicaii ar~ maae on the basis ol hazards 
liiat may e;tist under ~mer9ency ·eoria1Eloni ;such as sf.>±iis 

&t ieilks;or unaer fire eonaitlons• T};pi!s of breathing 

eqtilpment mia pro£eaiv@ aisEiiin9 are a~scri6ea in tfii! 

teiiow1n9 paragraphs. 

ifeaf.fiin -. - ·ui· meil._.:ior .7.i>n~or .. oxvcjen.;.bei1aent 

!l.mOif>hefes.- Pes~lrifoiY pratEatve aeViees ire·-oi twc 

§@nefal types: ti> iappiiid or seit=sontainea air er 

&tty§en &reatfiin9 awaratiis·1anc1<2> air:.purifyinCi re,IJpira= 

lefi. 

seif•eontained breathing apparatus provides the 

Wiarei:' with feipirable air frcm a 96urce of 9\J!)ply inde• 

pendent of the at:mosphere where the wearer is located. 

~lr•purifyinq'res9irators remove eontaminants from air 

-· .................... __ -7 .. 

I II I I 
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ooinp6sition of the vapor or qas-air· mixture ,shape and 

iize ci£ t-h~ Jp~~ ~ti-d~ the l~l"tl;;n ~~~~,rate and 
.. - ... - .. -- ------- -- .... --,-- - - . 

dUr_ation of h"eatiitc},kliid and tempe.rature 'Ji the ignition 
c - ... - - -. - ::-- - - ..... - - .. ... . .. - :.. -· .=.. _ ... ..:. : : : -:. -: ... .. - - .. - ~ ~ -

souree,catalytfc or otlier effect of materials that may - . 
··~ ~..,..:-.-: --- .. -:::.- -· -··.-·--- ,.. __ -~--:-~-:..._ •. :"" ... · ~ -=~-.=::· 

~e pfeseil"t,"and ol(ytjen concentration. As there are many 

ai!i~~ii~j i~ igriiii~ ii~~~i:~~~ ~~~~ ~"t°hods ,such as 

iii~ ~d ifi·&.p~ 8t ~iii~iii~~;~fh~~ ~f h~~~t~q and iqni

ei6ii i¥i~ ;ii i~ ri~f ~ii%P~iii~~ tii~i ~~~i~~ iqnitton 

t~~fi£ii::-:J :~ citi£:i~~a: 

-........ -. .. - -- ~ - -- ~- -'":' - .. -- ,.. - .. - --. .: .- ~ .. .. . .. ~ -.. . . 
minimum temperature of.the liquid at which it gives off 

~,ip6f iii£££gi::ii£ £6 £giia ~ Igiilfit,i~ ini~~~~ ~ith the air 

iiiit fh~ i;ii£~~ 6£ fh~ ii~~I~ ~~ ~i~hl~ fli~ ~ssel used. 

iy i9ril.fff>i.; i;.{i£~~ f~ ;.;irii ~ ~i~f~~ ;t~ht~ the flam

hiib1~ f~g~ (~J£~~~~ ~PP~~ irid ·i~~~- ii~t~~) that is ca-
':)> ..... r.. .... : --· - ....... -- .... ·-··-- ,,,,...· :-:·::-~ ::-·~::.-· ..;..., __ -

patiie of the pi0paqat1on of fiaine away from the source 

· &t igrii£{.;.; ~~it £9;;i~J; ~~ ~;~~~~ti~~ t~es place 
• ~ • 1· .. ·-e--...._,:o#<.· ••.• -_ ......... c:~·-··.-··.·.---· 

6'1~ ~lie f1asli p(;tiit: h-uf not in sulf'icient quantities 
.. ,.. ~ r • - - ... • - .. · - • -. · r ""' · Y. •· • .. .,,.. -~ -· """ • '= ~ , .. .-- :. ~- • .. .. 
Eo foi:m an !gn!t!ble m!xf.ure; Tiiis term appiies nostly to 

fliiin~i~ iiq~{dj;iith~~~ ita~~ :~~ ~~il~ ~olids,such 
_ ii g~Jici~ ~d ia~~i~iia:; fti~f !~~~~t~ ~f~iy or wla-

. -
• ~ 1- .. ~ r ~ • ,. - ~ • • ~ .,... • 

1 
..... , 1,.... •• -:. ~ ~ • · "'; •• : :. ·.,: .' .. ~-· .... - -:- · '! !" ~ .. 

£1llze at ord{naiy,room temperature and therefore have 
,6·- ............. - •.•.. ·,. ..... -~ •• ... -=-:·· .. :· -·-·· •. · .. 
flash points wli!le stiil in the solid state. 

.. . ,. •.. . -.. --

'.fhe flash point figures represent closed cup 

Ust• ex~p~ ~~~~ tti. i>P.n cUp .,iah !'Oint is desiqnated 
I I 

by the initial• •oc• foliowinq the figure.' "9>cn cup flash 
I 

-·---~ ____,.,.....---· 

I 

·~------------~--:-~--~---,--·----~----~~-----· 
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surrounding the wearnr. 

Normaily,self-contatned breathing apparatus 

has a full face piece,which provides ·eye protectim. Where 

self-contained breathing apparatus &>es not pr0vide eye 

protection,thissshould be provided by goggles. 

Full Pmtact1-ve· c1othin2. As us~a ·1n tlits manuat~, 

full protective e1°'!\11lg ar.earas !'rOtE!ct1on fo prevent cji{sl!s:, 

vil?ors, liquids and solids from corr.s.ng ih coii£ac:t with tne= 
skin. Full prot:ec:tive clothing 1nc1ud&s ~ii!! ·JielriieE,s~1=t::.

contained breathing a9paratus ,coat and pants custo·rn~rily. 

wom by fire fighters (tum•out or b\lftket ooaf and pants") , 

I rubber boots,.qloves,bands around legs,at'ms ~d waf-St-,aitd.· 

I face mask ,as well as c:overinq for neck ,eats an-d 0tber: 

-I PC!-rts of the head not proteftad by ~tut helme£-,oreatbln¥ 

apparatus or face mask • 

• 

II I 

• · : .• = • sE!cial Protectt 1'e c1ct:htn2. t-s used in this" 

manual special pr~ctt.w ~1othiAq ·refers to c"lothin·q· 

specially desiqned to pr~•ft aq~irist a spec""lfi--c· hai:ara; · 
Special protece:tvl! cl<'thinq is :tttct61fttn4!nded for/ tnose .. 

chemicals with a h4a1th ha~•rd r4~i~q of 4. 

· Ele·ct:rte-al f':Xuipment. 'J..t, pres~t;·fh"ere are·= c!'ie•

micals for which therP !s no sleetrical equipment listed· 

by any nationally r~coqnized test.inq labora_tory as sui--
, 

table for use in Class J ,Division r locations· as defined 
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in the National Electrical. Code (NFPl\ No. ]o). When such 

a sit~aticn exists,9recautions shoula be taken so that the 

location in question \./ill meet the stipulations in para
graph Soo-4Cb) of the-code. Installation of electrical 

equipment suitable for Class I,Div181on·~·iocatlons will 

satisfy the Code requirements. 

specific reference to the Na~iC>nAi tieet:flcai 

Code requi~ments for special electrfcal .!CJfil.pment is made 
for those lir.uids having fiash poin~~ bolow 1oo° F; it .. 
should be remembered that if a liquid wi~h a fiash paint 
at or above 100° F is heated above its fl~!lh point 1there 

may be instances of lo_cations containing -fiatr.n1abie atmos

pheres. Electrical installations in auch loc6tions.9&0uld 

be in accordance with 1.rticle Sol of th@ Nationai E:iectrt.:. 

cal Code ,and electrical equimnP.nt !Jhould ba aui t8bie for 

use in atmosr>herea containing flamnable mixtures of the 

vapor • 

ox1dtz1n~ Materials. i'!ost ox1d1z1ftq materiais 

will decompose reatli:ly to yield-oxygen l'lh@n heated and 

anay react readily with other chemicals. Deeause 6f t-fieir 

abili~y to furnish oxygen when heated, the ha!atd 6f oxi

dizing materials.is gxeately ~ncreased at elevated felifa

raturos. Violent reactions :may occur when they ate m!xed 

with or contaminated by combustible materials,such as 

wood,paper,met~l por,.,,,e.rs P.nd stJJ.fur. Under ordinaey cit;. 

cumstan~s 9uqi mixtures are very sensitivo to heat,fric-
I 

tio~ an~ impa¢. Oxid1%in9 matertals !.nclude chlorates, 

----~-----~------~-----~~
' 
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percblorates,bromates,peroxides,nitric acids,nitrates and 

permanqanates. Bmmine,chlorlne,fluorine and iodine react 

similarly to oxvgen· under ·some conditions and are th~refore 

aiso classified as oxidizing materials. 

Ezplosive substances in dilute· form as compo• 

nents of Jnanu£actured articles·.;:o~ · conmerce are not included. 

ComnerciaL and military eJtpl<?sives on which information is 

available in other p'Dblications are not included except for 

:mference or a>JIParison. 

Hazard 7dentification System. ~he diagram identi

fies the •health•,•flammabilit!• and•r£-activity" (instability' 

and water reactivity) of a che~cal and incicates ~he orClet I 

of severity o'f each ~azard by use of one of five nwnet-ai.s 

graain9s ~from fO'llr (-4) *illt1.icating the severe ha~ard t>t" 

extreme danger.,-to zero Col.,indicatinq no special hazard. 

'1'he ~o11owill9 paraqrapbs summart2e th~ 11.eM!ngs 

of the numbers in eaeh hazard cateqoey an·d e.xplatn 'tfhat a 

nuni>er should tell fixe fii;btin9. persamel ahem: }>l'Oteetlhq 

themselves .and how U> fi¢i: fires where the hna't'd. P.xistlh 

4 ;.. few whiffs of tbfa 1:):as o.r v.apor coula -cau·se ~e~l:h·~ or 

the gas,vapor or liquid could be fatal on penet'rati·nq the 

fire fiqhters 'normal -full protective clothing whi'Ct1 is de-

•i9!led f~r resistance ·to .heat. For 1110st 'Chemicals h~vinq ~ 

Health 4 : rating ,the normal 1 ful 1 protect! ve c~ot'11ng avai~ 
I I I 

l~le to ',the average fire department will 11ot ,p~ovide ade-, 

I •I -·--·---------------·----·-----------
' 
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quate protection---aqa:tnst-.:skin contact Wt th these materials. 

Only .special protecti:ve · clbthl.1n1 desiqned to p~tect 

aqainst the specific b112aTd t;hou1d be wom • 
. _ .. -· 

. 
be entend with extreme ca.re.. J"u.11 protea1·ve clothing, 

1Jlc:ludi:AJ9 .self-rmta:t.ned bna'tAl.~g ar>:r>antus·~hlbber gloves, 

boots and bands arountl legs,.anas and lfitlst ·should be p·ro-. . 

2. Materials.hazU'dous to .heal.th,.b·ut eieu may ·be ent·ered 
freely with se1£-caita1ned brt!aththg apparatus~ 

1. Materials aily. sli~t-ly h1l%a~us 'to h'ealth-. rt may be 

de•irable to wear self-contain~a b~al:hlnq appa~atus. 

o. Materials which. on expasuft Ghde!- 'f'!ie• concit't-ions woU:1a 

offer no health hazard beyond that bf orainafy ~-Jl'bus"t1ble 
material. 

· -~.1~ILIT! 

4. Very flammabl.'!'r qases,very wl•tile f!iininabl~ liquids, 

me! materials that in the font of dusts er ln-lB't:s 'X'eadi~Iy 

fom explosive '.mixturea when dispersed ln &i:r .• Shut off 

flow of gas or liquid and keep coolinq wate-r st·reams on 

exposed tanks or containers. Use water spray e&'t'efully in 

the vicinity Qf dust~ =o ~o not to create dust clouds • 

I ••• ._. ___ ... ___ ..._ _____________ , ___ __,;~----------

l 
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l. Liquids which· t:an· be ignit~d lmder- almost all normal 
• 

tenperature conditions •. Water may be- ineffect~ve on these 

liquids becat1se of their lov flash points-; Solids which 

form coarse dusts.solids in shredded or fibrous fonn that 

create flash fires,solids that burn r"Pidly,usually be

cause they contain their own oxygen,and any material that 

iqnites spontaneously at normal temperatures in air. 

· 2. Liquids whiCh must be moderately heated before i911iticn 

Will OCCl.1r and solids that· readily give off flammable va

pors. ll_ater spray may be used to extinguish the fire because 

the material can be cooled to beiow its flash point. I 
1. Materials that must ... be p-reheated before· iqnition can 

09eur. Water miiy ·cause frothing of liquids-.with this flam

mability rating numbe·r i:f it gets· belor# the· surface of the 

liquid and tu ms t:o steam. However ,water spra}t gently ap-

plied to the surface will cause a frothing which will ex

tinguish the fire. Most C:oinbustible solids have a flalllhabi-

11ty r~ti~9 of 1. 

o·. Mate ri ala thn· wt11 not bum. 

RE.1\C'l'IVITY 

4. Materials which in· thtitmselves are readily capable of · 

detonation or of explosive decompostt"ion or ·e>q1losive rr.ac-, 

tion at normal.temper~tures and pre~sures. Includes mate-
I 

rials which ,are sens,1 ti ve to mechanical or localize(! tiler-



mal shock. tf. a chemt:cd .nth· this hazard_ ratj.n-:1 is in an 

advanced or massive ~i~e·,1:he .ere-a· should ·be t!vacuated. 

3. Materials whidl -J.n i:Jtemselves are cepable P.f detonation 

or of e..xplosi•.te deO>~(G:itimi or of ~lost~ J:eactipn 

bat ·1fbich %!!quire J1 11tro.n9 J.:DJ:tiating s0J1r~ PJ:' wh,f.ch 

-.at be heated 1llldei:- =nf:i.1lem..ent befom in1--t.i~:.1~. "J:ncl'19e 

inaterial'B vb~dl en sensi-ti..e to tM:nral or ~dlenical 
. . 

shock at eleYat:ed ~i:-~ns anil ;t:ft1JSJJ~ f)J:' vbJ.eh 

leact esplosiirely 'Wi.tb v~r -without mq·uJ.:J'.i:f'.l9 .be~ PJ:' 

confinement. fire fi¢rtin9 ~ho11ld be done !~ ~ e_xp J.psj.on

resistant loCttion... I 
2. Mat~rials Wbidl iti· tbemse1w-s are mmr.al:ly -»nst~le and 

naclily undergo riolent dlemical ebanf]e b~ oo ~ ~~nate. 

Includes mat4erial1S 'Vh:idl ean un~"1JO chemi~~l ~enqe ·wi~h 

rapid release of eneJ:'(JY at D0%1Dal tempf!ratll.J:es ;and p_r~.s

sus:es or wMeh can unde~o Yiolent cbe.mictt:l d:um9e at e)..e..

vated te~ratures .and 1'-re111SJ1ft1J ... J\l:ao i:n~llldes ~hose -ma-

urials which irmy ~ -violently with """~ ~ ~b:i~ ,nay 

form potentially ezplosi-ve 1d.n-mes "With wjtt.e:r .. :l-n .adv~eed 

or massive fi.res1fin fighting •honlt! .be ~e ~~ a ·p.ro

tected location. 

~11.cnvrrr c cont inuec.1) 

' 1. Materials which J.n themselves are nor.m.Jly •t.:-1>.le but 

'which may becoine unst.able .at eievated temperatµres and 
I 

'pressures or which :nay reect with water with some re leas<' 

J 
-------~---------------------' 

I , I 
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I 

.. --- - ·------ ·-----.:--'-oliii......-_.....;;.~.k;.....:--- .. - ~~~ _- -- :•· . :" . 

of energy but .not ri:olently.· .. caut:icn must be used in- ap

proachinq the fixe and applying water. 

~ ... 
o. Materi:al'!ll whi·c:IJ lire' -nonally. stable e~ under fire 

expos-me conditions and.vh:l.dt. are·~ ·J:eact1.i1e with water • 

• 

,,. 
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' --.-..--:--...-.------. 
HIZJ\RDOOS Cl'E'TICJ\L o;.rr,. 

Rif. Deaignaticn l'.e• cr!pi:1.:>n IJU'!P.rd !dent!- P•:-scn1l .Stcr19• Remark• ne. ficat!.~n 
lle~ith tirm-Rerc- · prcteetion 

m1bi- i:!v1-
lit~ t· 

2 I• I ~. i. ~ 6 - • -·· w 

~. 
. . \ 

Acoca.~hyde ~c~~u~~·• liqu~d· at 2• ,.. 2· W~t.~ ••~t-een- rrctec:t ag1~r.wt E l•etl".1-
Cll~CliO. i:emperatu~es hal~w. t,a!'!l•d 1-r•atl\- rt\y1ic1 l ~lmt.q• cal 11.-- "6.9cF ,,but rapidly volia- in9• •rp11r1t!.us· Tank• rrovided atallr-

t;il-1.zc.s at thi'S tempa- wi~h retr!']era- cjon 
r.i.tu~.e ~ion and j.nert cl'a•• I' 

qa• blt!r.k•t • 

---.----~-------~----------~~-~~-~---~~---~--~..-.~----~---...---...------~--------·------------------------i • 

1
2. Acai:.ic. a,c,iq. 11, c,l,a.r,,~al~~.1.-a.~ lt-. 2:1 2 •. lt War.Tl 1t•lf1•cm.- I"ret'ecf 29 tinit' 
. Cl!3-cqou. q~iq.wic.f.i s.T:.r,cr-9 1 ~- t·~.ined Hree.tl1- P,hya:!.'crl' dimaqe- .. 

I 
srer .. t. c,d.cr. ct1 v.inegar, in-,, a.pparat\H'" S&p~rate from c:ci-

. . dizinq m1t1rial1 

~---~---------~-----~~---~-~----~------~--~-~---------------------------------------------------------
1'.c&~ic, ~~":"'. c~~f>µ,f~~E'~ •. l~tDJ~d. ·With1- 2.,. 2· l·:ar.r• ,. •. ~f.,.co:i-·· r:rctect' aqa..tnat' 

t2:!.r.ed,.t-r1r..tM·· phyrtc1 l · d1m.e.9a 
ing·apperatua· st~r• in coc!;wall• 

11 
dr~c'.e · " V9r)'. s~r~g 1 pµJ1q~r.t 
( cu3 CO) 2o . i.~~ ti(: .. cp~i-, 

V&~tilited rllCC 
- -

------------------~-----------------------~-~-~-~----~----~--------------------------~----~--~--------~ ~. A~;.:>r.i'Cr~l' · cc~~¥~~~s~. l~q~j,d,, · 2 , 3 ~ o ,, ii:er.r ·re lf•c~n- Outi!de •tcr1qe 1n•etrj-

I cu3 c.~ witl;i 1,~~ e.th•.~ ,cc;le;, tein•E!· J:'lrt.rth• ii pr•t&r1J,le, In- cal ir.-
!:'it~~ig ,E'f'~eti•bi.t1.ate. in9 •r.r1ur1tus· aide •tcr2gP. a~alla-

- · · should J-a !n tion 
- · atttndrrd flm• clasa I · 

m rble l!'!ll ~ d~ 
s"Ccr1ga 

I ...........- ~, .. _.,..,.._.,..,.._.,.._..., ... _. ..... ,..,.. ... .__._..,..,_. ... __ .,...,...,..,.,..,...,. ____ ~ 
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- e 
l 2 l 4 5 6--·-, 8 9 

s. Ace~yl chic~ ~ p~lcurl•~• l1qqid with l l 2 we~r full pro- stcre in cccl,dry El•ctricarl"'~ 
ride a p~ng3nt cdcr,It-tumea tective cloth• well-vent!lited inat1ll2-
cu3cocl ill ~oi•t air. inq & tree of aeurc'!I tiona w 

. et ignition el!•• I ~ 
~ ;~--~;;;;i:;.;-----~~~;~;i;;;-;;;-;1;;;-~--~-·1···4-··3------:------------;;;;;-~;-~;;1:-----;i;~;1~~~ 

CH= CH alight q2rlic-~ika cdo~.. well-vtt.ntil2ted 1.nstrllat! ..... 
~lamm2b~e l,imit;.E 2 .• 5~ nen-ccmhuatH•le class I 
L"ld. l O.O\,. I3nit;icn · · 1P·lJ1e1 •. J?roteet 
iamp~~a't~x;~ :~~- ~~":11 an~. e.9.,,in•t liqftn.i'n9' 
~.eriss t:~'. ~~.t;u,rt; ~<;It\:- L'ld' 1taci e el•c-
posi:cior;. ,press.u~ er.d t; 't'~ e' ty. Ster• in 
ip. i~ia l: t;"9in~ara tu~ ay li."lClers ur>ri9ht 

~ ----------~-----------------------------:----~ .. ---:~~.---.--.-.--,:---.,-~-------....---.... -------19----------... -----------, .. 
7. Acrolllin -· c;cieuFl,Gss ,~~liit~~;Ei lit·- 31 31 2· l'(e~r. f.ui1.1l1 ttrc• nc not stcre uninhi-£_l•c.trical 

cH2• \:ua~9, <I':i~.a, with p~dr~i11g, dis- tectd.ve oloth• bit•d r.crcl'ein un- installatio 
· · · · agra2b'lt1 odor. ing. d•r any circ:um- ·c1i.1• I 

· · · · et1.ncee. No alka-
l~ne material• er 

- I . 
cocitl! zing m1ter!il 11' 
permit.'ced in et·crage 
rocm · I 

I ' ~--.......... --.. ----------------··-------~-.. ::'='-~~::::!'~.~~---.~:-a~--~·····-·· .... ·-----------------------------------
I
'&. 1crcl,i.;~ · .. _ · c~}f~~-1,s~:1-t~~lC:fw.1th1 1 1 2 · 11 wear, go99.1a1·· Sep1.rete ·trcm ox.t~ 

1 ci!:ner a\i .. u~p~f ~a~n. 1 ac;rt:,l~in . d:f zing materii.l s 
i . (CU2•Cl4~119.>, 2 lftc~·' Cf~.r: · 
'-----------------.. ------------.. -----------------------------~--------------------------------~--------. . . . . . . . ' . " . . . r· ACX'}· l~~ acl~ I JI.,. c-~lf~,J;"l49fl, l~qi.i~d. 1 3 l 2 ' 2 ' We1rfu 111 PJ:"Otec-store in cocl ~wel 1~ 
· c1:~·CHCO~on· ~·~tll'.:in l.cid .. o~c:u;·,~laah,, tiva clott!inq · ventiJ '9tad ,non-com-i . Pfin.t,1~0~ 1 bU.tibh ['li<:e 

I 
\ 

I. 



e .9 

T l • 2 

.I 10. Acrilc."\i-cril 
CH2•CHCH 

3 .. 5 6 1 8 9 

A c~lcurl••• liquid 
with faintly pun91nt 
od~r. Flr.mmebla limit 
3\ ind 17\ 

-
4 

-
3 

-
2 \\'• l r ape ci al rro

t• et iv• cloth ng 
n::> net atere un1nh1bi· 
t•d und•r £ny cc~ditiori• 
Stora drum1 en end with 
bun91 up,ne mere than 
twe hiqh 

---•••-•••••••~••••••••••••••-•••••--••••••-•••••••-•••••-••••~••••••••••••••••••••~•••••••w••••••-

11, ~diponitaile Colourless liquid 4 2 0 Wear special rrc• Stora ~n cocl,dry,w•ll• 
NC (cu2 > 4CN J:' l~•h pcint 200CF tective cloth ng vr.r.til1.tttd lccatiorf, 

tarr.rete f rcm ethar 
stor1.ge 

-----~-~----------------------~-----------------------------------------------------~----------------• 
12. Altlrin 

c12-uacl6 
Brown tc whice cria
ti.llir.• solid 

3 1 0 \o;e. r.r rpe ci a J fu 11 
pr~tect!cn cloth

Ster9 in l•end-S 9~1-
len c£n•: 45 q•llcn 
~Nml ing . 

~------~-------------------~--------------------------------------------------~----~----------------13. Alkyla.lwni
nu.1\E 

20\ or less by weight 
in hydrcc2rbcn solu
ticn 

3 3 3 terr full rrrtee
tiv• clotf'ir.q 

Stcra9e ahcu1d ~. i•o
l1ted. Separate frem 
wrt&r,~cm~uati~l• m1.te
rf1l1 or r~active mate
rial• 

-~---~---~~---~~--~~~.-t.•,~----~~-~·--·~~--~.....---..-i---------------~---..,..,..---------------------------
j 14-. Allyl: al;c:oholl 
I CH2•CUCU20U 
I . 

Colou.i:leaa· litq~d:d1 w.tilh· 
muat'.6rd· lJike adcr, 
F lammal: le lJJnits 2· •. S\ 
a.nd l,~, 

31 Jl O• Rea:11tu•l'lJ prot!ac
t!i ve cl'ott\.d.1nq1 

ser.arat• from oxi- Eltctri 
dizincz· materials cal' fr.- \ 
rrcta~~. a9ain•t phy-Ete~~l-
s.tcel drm1.9e ciena 

Cl&•• I I 

~---~-~---------------------~--------~---.----~~-~·---~~----~----------------------------------------- . is-. -1'.llyl tr.c- Cc.lc;ur:l~aa t'.O i~gqt. 3 · 31 11 Wc.ari fulQ. protee- store in ccol',dry E lectri- i 
.n!.C:: y:d.l~w l~qu~cl; t 1.ive · c·l othir.q 1 wal ll•ver..ti l f. ted cal .i.r.-
c112=cHcu2 nr Ir_rit'.it.t!n9 .• ~nplfla- rcoma etallt-

s~~t. oder t!one 

---------------------------------~-------------~~-----------~---------------~----------~-------~J!!!.I~ - · l G • ,\ : l ;;· l ch lo- Cclcu~l~ss l~qu~d,with. 3 
unr!~asc~t punge~t. 

3· 11 l'el'r full·rrct-t.ec- stere i:i ceel,c!ry 1·:l•ctd.-
r!<.~ 

I ··:: -<HC•i2Cl l . . . 
' ' 1 

c~cr 

tiv9 clothi.r.9., wtll-vfntilt-cecl c1·l 1r-
rcomr scellc-

t. ! C1" 
• I C '. ·:r r .................................................................. -':-·~.~~.~-- -



e e, 
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11. 2 3 --4-·5 6 7 8 9 -
17. /\lumi.'"liu.u ch lo- Or&.nq• tc yellcw 3 O 2 We1.r tull prot•c- Ster• 1r. cocl ,dry - , ,,.~ 

ride AlC13 'thrcugh qray tc whit• tiv• cl~tt-1:19 &r•• pr~t•cted !rem · I 
pcwc'!er .. Melting point . r1.in end direct sun- "' 

--------------------~~:~: _________________________________________________ !~=:~---·-----------------1 
lS. Al:wcnia C'olcurless qas with 2 1 O t:Ma~ full r.r·c- Seprr~t• frC'm ether Electcr.-.-

- - ~ill •x-creinely pun9er.c tective clcthir.q chamit"r.la1oxicHz.:!ng cP.l ir.-
cdcr ~rses,chlcrine,hrc- atallt· 

min1,jo~!n~,2nd tion1 
r~ids ClPss I 

~---~--~----------~--------------------··---~-----------------------------~----------------~---------~-19. 1 .. unc."\ium brc
••lic7• 
.UI 4B.r 

Ccleurlass,edorl1aa, 
crystal• er £ yallow
ish-whit• cry•t1 lU.r.e· 
pcwcar 

2 0 0 , We1.r ')C''J'J ler tf 
ey• pttct•ct.:!.o:i 
is n:t .PrcviC'~d 

Stor! ~ (ry lccrticr. 
·earirate frc::m ec!da 
rn Cl r 1 k r l :l r 

--~--~------------~--------------------~--------------------------------------------~-----~--------~--2 O. l •.l.R C."1 iwm 
chlcriee 
.u.4cl 

cclcurlaa1,cderle1a 
cryat~l• er criat1.l
li!".e :tu sa•s 

2 0 0 Nsr.r qoqrrl•• it 
aye ,rct1ct1.,~n 
is net prC'v!ded 

Store in dry l ccl'.t.i:>n 
Pep= r!'tl from r.c!c,1 end 
'lkaJ .4 ~, ••rrrrt~ frcm 
ailVIH E"l'lte 

-------------------------------------------------------------------------------------~------~------~---21. 1~,u,\cr.iwn Cclcurlese ;eeliquea- 3 C' n i·1•er fu 11 rrc~•ci- Ste re in cry lee~ ti on. 
- I f :ucri~~ cer.-c cryatale tive clot~ir.q Sarrrrte f~~m ~cid vid 

~~ii .F alkali£ 

-~----:-~--~-~-----------------~---~--------------~----------------------------------~-~--ft-----------22. /'.:\.o"ncr:.iwn 
::.!. ~ri.i;e 

_ ~Ht4.~o~ _ 

~hits cryst~lline er 2 
qrtir.ula.r sclic'!. lliqhly 
soluble L'"l water 

. ' 

0 3 In tire cc~~!~ Store j~ w~ll-ve~tilrt-
tione,wsar· aalf- ed buJldin9e. SEr~rata 
ccntiir.ee bree.th- frcm OJ:9l.n.ic mat.ar:!.ala 
ing '-rPf.ratua flrmmr.ble liquid• ecida 

sulfur an~ ch~rc:>~l 

~~---~----------~------------------------------------------~-~---------------------------------~----23. Aiuncnium 
sulf a.t• 

(:~1!4) 2S04 

cclcurlaaa cryatels er 
white 9ranuler pewder 

3 0 0 In fire ccnC'~.
tion1 wear full 
prctectiv• clot~
inq 

Sep1r1t• f rc~ oxidizers 
1uch ehlcr2t1~ er.~ ~1-
tr!t•• 



l 

24. 

2 

Aniline 
c6115Nn2 

e e 
3 4 5 G 7 8 9 

colcurleas oily liquid 3 2 C' waar !ull prC'tec• Store in eocl ,~ry 
with a ch~ractariatie tive elothin9 w•ll-ver.tiletcd loea-

~. ',.;."71 
•VI 

cdcr & tion ,iway frcm any ~ 
. area where ti"9 fir• m 

----------------------------------------------------------------------------~~!::=-~~:-~-~~~! ....... ~ .!:' 
-· 25. Eer..zalC.6hyde CclcurlaEa te yallewish 2 2 0 . Wear 1elf•eentein•Stcre in eccl ,dry • r 

c6u 5cuo liqu1d,read1ly diseer- ed bne.tl-.inq ap- wall-v•neil!.t.ed leca-

------------------:~~~~-=~~~~=~=~=-~~~:-------------------~==~~~--~--------!=~~---------------------~ 26. l.3ilr..zan'-· · Colcurl'9sa liquid with 2 3 . 0 Wear aelf-ccn- Stcrr.9e at-cu ld bt Eleetrif-
cGu; arcrn&tic ccl.:>r, Fle.m- tl!~ned br9rth!ng in r. eta."ldert' eel inJ 

Q ~V-Jla limits~ ~,l\ end apre.retus flamma~l• l!quids 6talla 
7 •. 1 '·· Flesh po:i.:i ti12cF •tcre.qe ,1ar1.r1te tionr 

------------------------------~----~---------.----------------------------;~~:!;i!~:~:~-----:~~:~-
1

1 - -j 2'.7~ - n~r.z~·tri.-· - . \·~a~r-w~i1.tt1 l~lJ~.d1 wi·th, 4t 31 01 Wear 1!uil.J]J p:r.7at!ee- Prot:eet t!9'llins-t p'iy- Ditt 
- -I f lu~z:!.d& ~~~¥·Ci c;dc;r · tive alc~h~:nq1 · s1·eal· carnage •. ser)a-

• c6t:5CF3 Fl~E. pcir.t.. S4~F, . rata t'rom cxidJ.zing · 

'--------~---------------------------=-----~:-.-."!".:".--.--:--.-,-.--~------··--·------~~~!:!·~==----------------128. Be!lzichl~~~- ·· · c;c).~.\i{.l~s".a·· t.c:, y~Y~~ 2.' 2.' 11 t-.~er, aeltr-co111-· Gl~e·a· J:'ctt'l!s·,nick•l' -

' 

ride lfn~~~ :"·:.ci-! arF'J1\4t.i.c, tr.infd.· trerthll.n~·· drums up tt: 55 gal~ , 

I c6u5c,112c1 1 ir,~-c.11.t;i.n.9', cp.c-r. an>·~ra.tu·•· l en1 atort. in ' ceol 1 
_1 _ • dry·,well•ventili.ted 

locrti~n 

.-----------------~--------------------------~-----~-----~·------··~~------------------------~---------- -·~9. nr~1\in · R~d~Hi)1.~bil'P}'lr. £µ~~nq.· 1 M 4: o.. o' wa~r 11rrct al 1 pr:c.- stcre .i:i ecol ~dry "2:••. -
; liqu~d er. vr~~µr c . tective. clethJ.ng • c'l1t ·of· dJrect · eunlight 

nciling pcjnt 139 F s~rarate frem com~uati~ 
le orginJe meter!ala. 
1::&~p 1.rcv• 2ocF tc pre
ve:-. t frGezing 

•· . 



e e 
~~~------~--------------------------~----~~----------~----~------~~~------------~---~~-------------------------------------------------------------I 1 2 l 4 5 6 . 7 8 • 9 ~-~ 

30. Dromine tri• Cclcurleaa liquidJ 4 0 3 . •·=eer spec::! el pre- Preteet cyl!nde:-a - :~:=" 
f lucr!ae f\U\\68 e..~d &~CkeE in tectjve C!Ot~~nq aq~!nst rhyaieel , ' 
DrF3 ur dir.me9e •. Ieclete tran )·/ ~ 

-------------~-·-~·-~·---·-------------------··-------------~----------------=~~~:-~!::=~~------~---~~:. ~ 31. Buta.die.."'le-l ,.l >. ccloux-lass mildly 2' 4' 2' t:a~.r •elt-cor.- ou·t1!cla stcrege i• Elect '.~ 
cH2•CUCH•CR2 eJtar1.atic gas · . tein~c!l l!'reir.-cl'l·:t!n9' pref erred. In1ide cal _.._ 

r.rparetuis sccre9e sl-euld be atall1-
·ir. e ecol well- ticna 
v&~t!leted, non- Claas I 
ccmhustible loca-
t:!:on 

--------~~----~-~~ ..... ~~----~-~ ....... ~~.-..--~--.....,,. .... -~ .... -..... --------~------ ..... -----~------------------------ . 32. nu-cane 
CF3CH2 cn2 at~: 

Gas· 11 4• 01 Weer apeaia~ pro- Outeide atcr~ga i• 
tecttva G:lott\inq1 r.r•ferrtd 

Ditte 

---------------~--~~~-··---~--~-~-~-~-------------------------------~----.-------------------------------. 33. ~Du ti 1 acry- Colourless l·iqu1d 2. 2· 2 Wae.r self·-e~r.- Protect ir.qeinst rhy-
1 le.ta t~ined·brer.th.i.ncg, aioel drm1qe. butside - · 

1 

a12=aICOC¥: 41,t9,. . . appar~t.ua· . ' stor&qti !a preferred, 
' ·· · · SEpe.rate frcm · cx!d!zing· 

· · . · · · meteri·e.12 · 
-----------~~~----.!!!~~!'!-.~~~~~~~.~!f!-:t/!!f~~!l!l'l.~1"''!1"'~,.-~-···.,.,..· .. -~-.-.• ---------··-----·,------------------------.. --------

- I 34. :lBu tylemif.4a Qclq>u.;r~4!&Ei·V·.C.l~.til.e, 2:• 31 · O·• Di ttc. S!!pert.te from oxi- Electri 

l ~ c4u9NH 2 liq~id with;. unm:>:aia• :Uz jn9 mat~rit.J • cal ir.-
. - - - l:l.kci edcr . e.nc.1 scurc~e of strllr-

- h•~t. outF.!ea stc- t!on• 

I 

r~ga ie pr!ferred. Cl••• I . 
---------------------------------------------------------~-----·-~·--------·--------------------------~s. Bu-eyre.lde:.. c?i~~~las~.j~q~ids. 2~- .. ·· 3 ~ o .. oittc, out1idtt rtcrcge is Dittc 
1 hyd:i (: .:me.1 1 w;i.th1,a pung~nt pr9ferre'Cl.Dulk atora9e 

e~d ISO) cp~~. ta~ks should be &lu-
Cd;\ <cu2 > 2cuo. :n!n!um ,st1:!.nle11 eteel · 

1 
-a::.c or gle.e1-linec, 

l - -( C 11 } 2 
C'U Cl!O . . 

---



I 
I 
j 

l 

J6. 
2 

r.u"Cyric acid 
CH3 (CHi) 2COOh 

e 
3 

Colourless liq~id with 
punger.t putrid cccr 

4 

2 

e 

5 6 7 A 9 

2 o Wet.r self~cC"'n- Stcrf' ~n cool,dry, - I' 

t~in~d ~rePthing w~ll-ve~t!l!te~ loe2-
a.rpe.ra.tus t:'.on ,serar!.te fran - , • tt, 

cx!di2in1J mt.ter~tls '.~ "'1 
;;:~-~;;~1;;;;;-;;;::----~~1~;-~;:d:;-~;---------j----0----0--;::;-;:ii-;;;:----;t;;;-1;.-~;;i~d;;----:--~. ~ 

ni~Eo · cryste.ls · tective clothing rl ace. Se:.pe.ri. ta f r:>m ___ ....!:!J 
ca. (CJ) 2 ether storr.ge u:d 

protect from cxid!z
·ing mrter!.a.le 

~----------------------------------------------~----------------------------------------------~----~ 38.. ·cal-cium hypo
chlcri i:.o 

l\hi i:.• p:>wder gre.nu le s 
er pallets with strcng 
~hlcrine-l!ke cdcr 

2 . 0 2 Weaar eelf-ecn
ta.inad brea.thinq 
arp£ra.tus 

nrums. Store in cocl, 
dry ,well-•rentila.t.Asd 
plt.ce, lWl!.Y fran 
combustit-l.e mt terial• 

Ca. (ClO) 2 

---------------------------------------------~---------------------------·----------------------------·---39. cart.c.'l. ta"t.ri
chlorid6. ccl 4 

CclcurleEs liqui~1 
yields he~vy vapcrs 
ether~d cccr 

3 0 0 Dittc Store j n ~ cool ,d r.y 
w~ll-v~ntil~ted loca-
tion · 

-
I --·•••••••••~-·-••••••••••••••••••·---~-----••••••••••••••••••-•••·----~-------------•-••••••~-••••••• 

~ 40. C.s.llulosa ni
cre.te (r.c-c ex
plosive gra.de) 

I C12 111 7 (0~02) 307 

A white fibrous pulp 
lika materiel or 
P\Orrhous pcwder wet 
with wacer,alcohol 
or some otrer scl
V~'"lt 

2 3 . '3 In f !re C'Ondi
ti:>ns wetr ~elf
ccn teined hrerth
ing arpara.tus 

DrumP. shculd ~a prc
tected 191!r.st da.
mrge ene not •xr~1-
ad tc h~!tjn9,nor 
shculd m~terial ~. 
allow~d tc ~ry out 

Na
tiot.a 
altc
trica 
cod• 

-----~-~-------~--------------------------------------------------------------------------------------41. Chlcri:.G Cl2 Pu~ga~t,irriteting 
graar.ish-yellcw gas 

3 0 o Weer fu tl rro
tect~va clcthinq 

s~p~rrte f rcm cc:n
~ustirl~ ,orq tn! c er 
cxidizirle rn!.ceri ! l •, 
r~d ear•cia.ll~ ie:>~ita 
from ec•ty l:a~e, ammonia 
hydr:>gc.r. 



e e 
~· . 

l 2 3 4 5 6 . 7 8 ' 9 @~. 

42. _ Chlorobenz6ne Colcurless liq.lid with 2 J.· O Wear self ... cen.- Outeide is prefe- Electrica~~ . .:.. 
c 6tt5c1 aran~:cie oder teined hrf!l.t?"inq rr.bls sapar1te .!:iste.lla-1 j"l 

e.rparetus fr:>m cxid!zing ti~ns _. \:- · 

;j:--~h~~;~~1:;;;;i--~i~;i:;;:;;;~;h-;;1~---j--j--j---~;;;-f ~ii-;;~:----;~~~;=~=;~;:i-~:-:::::-=--~ j 
alu.·l\i."'lium liquid . tectivf! clcthinq lindatr!' in isolated, ~ 

-----~~~~~:~~~==-------~---~------------------------------------~-------:~:~:~::;~~~==~-~~~=~---------
44. Chlcr.:>ciol:h~·l colou.r less liquid 3 .3 O Ditto · Ou tEiC!! stcrl'ge ie F.lectrica 

· s:..,lu.~ · preferred. Iraide, i.'ls tallt-
(c2u5>2s1:1cl 55 ')Ellen itrum2- ticns 

· shculd be ir. !. etar..- Cl!ss I 
d r.rc fl emm e.b ls l iqu.id 
etcraga s~rer~te frcm 
cx!d~z!nq meteriale 

---------------------------------~-------------------------------------------~----------------------~-I 45. Chlorcf.cm Hea.vy,we.t'ew'-whi,;a vela- 2 O O Wee.r salf-cc:n- Stcre in cccl,c~ry,wtll-
; cuc13 -cilE. sweet-tasting l!- ttined breathinq . ve!!til ated loce. ti:,r.. · I quid with character is- . .appt.ra.tus . seirl.rate from et-rcn9 

i~~:--;hi;;;;.:;;;;;;i-~-~~;~;;;;;-1.;~tii;-i1:-~3--j--;---w;;;-f~ii-;;;;;~:-~;~;:;;-~;;k-~;;;:--Ei;~;;1;;i 
I 

cxir~'l~ quid1 irritetin9 chlo- t!ve clothing Separe.te frcm oxi- i:istall2-
coc112cu) cn2cl rof:c~rn like cdcr dizi:ig materiels tione 

~~d ecjde,re.eas Cltss I · 

--~---------------------------------------------------------------------------------------------------47. Chlcrcsulfur.ic. Cclcurless tc li9ht 3 0 2 
acid yallow,fumin9 liquid 
ClSOOU 

Dittc nuildin9 may be ccn-
s tru cted of wcod, ccn
cre te er ete~l. Direct 
1rpli~ation' of wtter 
shculd he from a rrcte~
ted l eel.ti en 



i . 

46. 

e e. 
~------~~~~~~~~-· t . , ·-·· -· -· -. .. J . - - -- - 4 - 5 - Ji - 7 8 9 -

Cras~l (0;JU1&>J 
cnjcH4ou 

• Ottha~erea~1,colour- 3 
1eas liquid er erya
te1s ,me lti~g point 
87, 6Cf' 

• z.tetc-crescl ,c~lour-
1asa liquid, melting 
pcint S3~6CF . 

- ~erL-crescl,cclour-
le•s crystils, melting 

1 0 to·eer self-c~n
t1.ine'd t-r• rt fling 
arpsrrtu• 

G11.a1 bctt.le•,10 and -
SS gellcna metal drums . 
~tere in 1. ecol ,dry ,wtll
ve~t! l rted locatinn, 
serirP.t~ from ~xid!zinq 
mrterials 

' point !4.6cF . 

• 

~----------~ .... ---..... -----~-----------------~~~-~--------~----~-~------------·-~---------·--------------J 49. 0.JlU!l 
c6H5CH(CH312 

C~loarless liquid 
FlEl\ll\~tle lL~its: 
-o·. 9' tnd 6 • 5 \ 

2 J 0 Dittc Drum•,tL.~k car•, ~l~ctric1l 
ter.k truck1. Sepe- installa
r1.te from ox!diz- tion1 
!~g mat6ri!la · Cles1 l . 

~~-~-~----~-----~...----------~-~--------------.... ---------~-----~----~~~-----------~---------------------- ·- so,. - Cyanogen 
~~cCN· 

~olJc·u1liess gas· w:!.'t!h· 
pungent penctratL"'l91 
oder •. FJ.!anmabl'a l'i:
mits 6,.6\ end· 32t 

41 41 2~ wa a r ape e:t: a-1' ~:110-
t active el!o'tih!ngr 

1r:tqh-preesure met1.l 
cylinders. Prever.t 
shock. J~aep. cylinder• 
awey from t.ny acurce 
:Jf· ha at. I'sclet:a f ran 
gcida,w4te~. Outs!de 
stcr~qe is pref erred 

D1ttc 

-~------.. .,. .................... ~..,.._,,.., .......... -.._. .... ""' .... ------------ -~-----....---~---.-- -.-----..----,.,~-----------~--··-------... 
51. Cycloh.xyl~ Colcurlee:S· tc yellow 2.' 3 · 0' i-:ear s9ifr-ooi;:- OU tride 2tort9a !e Ditt.'c 

i.mi:u. 11.ql.lid with. E.mmcnie. te..in~c1 r're~:th1inv-1 pr'lferred. Sf p!r£tC 

1 c 6H1 l~H2. U.k• e.dcr •. File.mm1b'le P.pp.~r~.tu·s· frcm oxidi zir.9 mtt.teriala 

i----------~---------l~!l!~92~-!!£E!!!~~--~-~--------·------------------------------------------------j 52. Dil.o1"!n« Cclcurlesa- q1e re- lt 4,, 31 Dittc. r.t9el'prereure cy- DittC' 
- -1 n2u6 pul.Ei\•e ,,weet od~r. lJnders. f"tcrlge rheuld 

I . F;le.nme.bl£. limits. O·· .a.•. re. !J\ ci"!!ttched ,wP.11-v~n-
~c 88\ til?'c.ed pl!.cr.I'rotect 

ag!!net el!ctrierl sparks, 
cr~n f ltm!!~ er e.ny ether I 
h~ ac FOuref' 

. : 



I. 

1 

53. 

2· 

Di bu ty 1 a:a;L"\!9-
(C ·4~9.>·2NlJ 

e 
~ 

<:oliou:Jil.'Gss. Ji±quji:d1 11.~ith 
~~Qn~a~ld:k~. cdQr 
lf lanunable 1im.its:-Jic:we~ 
11 •. l1l -- upper not e.s
tabliished · 

... :,. 

3' 2· 

6 

01 

e 

71 

lfear fU•lllJ p2.'c
tective cl1ot~i:n9· 

& 

a· 9· 

StealJ drums and tank 
cere •. serarate frcm 
cx!dizinq material ~~d 
etore in a C:c:cl1,dry 
wel11: ventilated lcei
tion. Out's.ide etot·aqe 
iE pref E-rred 

-----~~~-~~~~~~~~~~~~--~--~~-~~~~~----~~~tlVU!ll-----~~-~-------........ ~------~-------------------~---------
54. Qibuty,11 ether: 

. C4~l90C4~9, 
cclouf:,1&$&, ldqu.1.d 1. 
~~~Q1~bher. l~ke· odori 
fil!CJMlE.bl'9 liim·itS· 
11 •. Si u.,i: 7.o.6% 0 
~lesh po~n~ '' ~-

2• ll 0" Di'tft:O' St9el' drums,t~nk 
ce.rs. Separa·te fr cm 
cxid!'zing mate
riale. rrotact 
ege~.nst· f'hyaical 
demaqs 

Efectri
eal in
stall'a
tions 
Class I 

-----~~.-~~--::-~~~~~ .. ~,:-~.-~-~--~~!9~~-~-.,--P."'!"~-~ ..... ~------.----...-------.---~-- ------------------------------
SS. DibutY,11 

peroxida 
(CH3 ~ 3COOC(CH~~bt 

. 

Iv cc.lpii-l~s.s, 'liq11\id! 
f·l'1lUUd>.le. 11.Jniit:&· 
®.r!E!ccr:ied•. Boil:tng, 
ppint· 228°F1 

I • 

3\ 2• '4'1 l-laari self•cca"!"'" ~mber qle.ss };ot't'les. Dittc 
~a!ned:t1ree.t'1in91 with ve~ted care. out-
appentu1t side e:t'cr1ge ia rre-

. ferr~d •. Iaelate frcm · 
ee.eily. ox 1di'zable me.• 
teriel!r 

-----~------.~~--~~~~~.~'!-.-~"!-~~~.---~~~-~--·-· ..... ·------------ -... --------------------.--------------------
56. Dic.hlcro-. 

benzene 
(ortho). 

C6!i.4Cl· 

Qolcur.les.s. ld.quid · 
p,leas2nt; aran~tic 
oder •. C.Ombusti~le 
l~quid•. Fl~mmatle 
limits 2.2, mid 
9.2\ 

2.' 2· 0" Ditto· Store in a cool,dry 
well~ventil1t~d loca
tion. outeide et:Oraqe 
is preferred 

---------------------------------------------------------------------------~-----~--~----------------57. 1 ,2-Dichloro
e-chm~ 
ClC2n4cl 

Cla~r liquid with 
chlcrof orm oder 
end swe9t taste 
Fl m.'lle.t le limits 
6.2% ar..d 16% 

2 3 0 Ditto OU tside 1tor~g• is 
praferrad.ser~rate 
fran oxidizin~ m~
teri~l•. Ir.aide 
stcrsqe shculd he 

Electri 
cal in
ate.1111 
ti on a 
Class I 

in A stmcard flam
mehle l~quids storage. 
rocm 



-
~~~~~~~~--------~------------------~~----~~------~--~~--~----~~------~----.... 

l 

se .. 
2 

Dichlcrcmei;hL"Ul 
ClCH2cl 

3 

Clear liquid with mild 
chlcrcf cnn-l!ke cccr 
Fleit'.mfble lirnits 12t 
E~d l9t 

4 s 
2 1 

G 

0 

e 

.7 

,.;rr.r self-ccn
t~.!nec! br•ething 
r pprrrtus 

e· 9 

Prc~ect e.9e.!net El•ctr•'-'A 
physic r. l c r.mr'J~ ce.1 1 
Ster• .:!.!'l. t cC'o l ,s trlll~ 
dry ,we l l•Vt'!'1 t.:!.• c!ens .,· 
lrtad locrt.:!.er. Clrss I 
rwry f rem r.r.y ~ 
e.rer wh'!re tt-e 
f !re hrzrre mry ~. 
e.cutf! 

---------~~----------------~----------------------~~-----------------------------------------------~--59. · o~al;.hylemine 
(C2U

5
) 2Nil 

Cclcurlese ~lkaline 
liquid ~~th en e.m
mcni e like cdcr 
Fl~.unet.le limits 1.e, 
er.e io.1t. Fl~sh 
rcin1=. ocF 

2 3 0 Wee.r full pre
tect!vP. clcth
ing · 

Glrss ~ettles,drums 
tr~k ce.rP.. Dittc 
<"'Utei(e or cete.ch-
ec stcr~ge is•pr•
ferrcd. r.ertrrte 
f rcm cxie.:!.zin~ ma
ter~ als 

. . ' .... ---~--------~------------------~---~---------------------------------------------------------------60. Diathylather 
C2HsCC2lls 

Cclourlcse liquid with 
ch~r£Ctoristic e.neethe• 
tic cdcr. Fl!.minlble 
limite 1.9\ e~d 36\ 
Flash pci~t gscF 

2 4 1 ,. 4H~.r eelf~ccr.
te.!r."d ,..re~.th!r.q 
appe.ratus 

St9el crurns,gl~ea Ditt 
bcttles ,te.r.k ,.,rri:ras. 
D~~e.ched cutsidr •tc-· 
rrq~ is preferred. 
I1olrte frcm e~her 
ccrntustible mrtdrial• 
Sep~rrte frcm cx!diz
in9' mater~e.ls 

---------------~-----------------------------------~--------~----------------------------------------Q. Diizcprepyl
u.tin• 

(CHJ) 2 01 21-fH 

Colcurless liquid with 
Ul Oline odcr.Explcsive 
mixture with air •. Flesh 
J?Oint JOCF 

• 

3 3 0 weer full pro
tective cloth
inf'." 

Drum1,te.r.k cars. Dittr 
Prctect agair.st 
phy•i~al eeme.ge. 
nitsi~e stcrege is 
pref•rred. S!pt.rats 
·frem cxidizing ma
terials 

t 



- e 
~~~--~~----~~--~----------~~~--~----~~~~---~~~·----~--~~~~~ ..... ----~----------------~-------------------------
l 2 

62. Diisoprcpy 1 
a-char 

(01 J) 2cuccll (Cll3) 2 

3 

COlcurlesa vcla
-.;il• liquid with 
ethere1.l cccr. 
Fl~mine~le lim!ts 
l.4\ fr.d 7.9\ 
Flr.sh pc!nt, 
m!:.us l 8CF 

4 5 

2 3 

6 

1 

7 

Warr Ealf-cen
t2ined hrP.tth
ir.')' 1.rpt.~f'tur 

8 

Steel drums q Jr.as bet
tl~• r~d erns. netech
ed outsid~ stcrtry~ is 
~ref Prred. Isol~t• f rem 
ether ccmbust!~lP mr
tar!r ls 

9 

Eleetri 
eel 1:i
st1.ll1.- WI 
ti or.a 
c 11.es I ... 

--~------------~-----------~----------------~------------------------------------------------~---------63. Dii.n6thyl 
'thar 
c113ccu3 

C~lourl< 9S g~s 
wi"Ch l!'l Etha•al 
cdcr. Liquic ~e
lcw mi.'lus 11 F. 
Flr.1'inaJ::le lirni'CS 
J.4t er.d 27t.I~
ni -.;ior. 'Cwllp! rr.-

2 4 l Dittc C'.'yJi~~P.rs must he prctec~- ~itte 
ec~ rg1.~.r. st f'hyaice.l C:e.mP')'f! 
ruta!c'le. atcreqe .:!.• rreferred . 
.Inric"~ sterr.9e shculd ha fr, 
eccl ,well-vcr.t!l1tee. location 

tu ro, 662°F 

~--------~-~----------------------------~--------~--------~---------------------------------------··~~' 16'· 
I 

Di~i ll:'~l ;ir.
z.: r.c 

C6l: 4 (~W2) 2 

C:>lcurless er J' 
yallcw crys"Ct.ls, 
~~cdlcs er rlr.tes. 
IUgh (.Xf l:>siva 

1 4 Fer resc:uea 
rca2s weer 
rrctectivf' 
i:ig 

rur- store cr..ly in e. perml.he.r.t -
full m1.tjrsir.f!. 'Jh!s high explcsiv• 
cloth- shcul~ te ktpt wbll 1w~y 

·1 
I 

· substu.cc 
f rcm nitr~ter •xplce!ves. 
Sflrr.r1te f rem cxic!zinq rna.
terir.la ,ecm1:'u1title2 ,1.-ic'I 
rcurcr.s cf h111 t 

__..-~-------------~-----------~-----------------------------------------------------~-----------------. 
65. Di~itrcecluana 

(.'C.2) 2C6ii3CH3 
Y~ll~w needla-crys- 3 
tels.can bH detcn~t
etc cr. ly by a very 
s~r~~g ir.iti~t~r 
or fire 

l l Dittc M~tal br.rrt ls er C!ruma. -
i··cet!'tn be.rrcl1 wit?- l!r:.~rs. 
Srp1rr.te frem cxitHzer1 rgar.t1. 
~rctect f rcm ~!mrge tc ccn-
t!i:lf'r • 

~---------------------------------------------------------------------------------------------------66. Div i.&y lbi.r. zane 
c6u 4 ( CH•Cli2) 2 

Wrter-whita liquid 
ccmtus-.;!bl9 li~id 
Flreh pc.int 169c~ 

2 2 2 We~r aelf-crn
tr.jned hreath
i.'lCJ rpr.1 ratus 

!"rump terr:k c1ra. Stcrci in 
~ocl,ery,well-vr-r.tilat•d lc
ee. tio~, rwry frc/rl rny 1 re!. 
wh•re th~ fir~ ~rz!rd m1y be 
acute 



,. . 

- e 

i. 2 J·· 4 5 ti :; .. 8 

67. Ethc.::.e. 
CH2=c112 

. ' . ~ ~ . . ~ . . . . . . ' 
Ccl.curl,ass 9t.s'1 swe1111~ 
.cdcr rr.cl tr,1:te·. Flt:n
metle gr.z: Fl~ci.ble 
limits. 2·. 7t md 3.6,% 
·Ig::!t'.icn temperr. tu re 
914CF 

I 

1 4 2 'werr ·ec.l ~~'eer.- l:•o i,t-. frcin cx,•ger., 
tziine'd rrerth- ·cl'C'rir.9·,ccmturtit le 
i!'l<J Prprr2t!U's ·C'rq21r.1·~ ~:-.Cl. oxid!z

~~q mPter!~le.~tore 

.. . ... .. . . 

.--~-------~--~-------------j---~·-------~------------------------------------------------------------6&. I:~hyl~ine cc1c~'rl.~ss .. 1.iq~id', 3 4 'o i~·:ezi.'r. :ful,~ :p,·l;'c:- · 'duts.~C!e. 8tcrrq• !~ ·rr"- D!ttc 
C?US:--lII2 ·bci·l.i;.9 l'.C!n;t 62CF .tectivt. r.lcth- 1fc.rreC!'. ri~r~.r!te frcin 

- hiving :etrong r.rn- inrr ·ex! e~ z ir.tJ me.t< r! t lP. !.nd 
·rnc."lie.elll cdcr... 'F'curcf:' ·et hee.t 
f':llJ1"'\)aQlEI li.mi ts 

. l. s., r..~c 14\ . .. . .... -.... .. . .. .... -.. -........ -•.. , .. ---. -'. -.. --. . - ..... . 
-----------~-----------~-~---~--~~-------~-------------~----------------------------------------------69. &::'Chyll:or. - · co.ic~rl~~£ '1i<]~!d 2 'J 'o \~~~r ,'£,~t~q{r[- :6\.its'~cie 8tcr19• :1.s ·pre- Dittc 

z;.r.e.1 . ·":itq 4n. ~J;".c~~tic .~r..!:-.e9. br~·~)i- _t~;ra~ •. ~l~lr.te trcm, . 
; 1 c6 41 5c2u5 1cdior"!. ll~f~n~tl;e ,, 1.., i:tg ?lrp!!rrtus ;;t~t~ ~.!.r~ ',hrzird u.d · cxi- , 

-f1- - - - - ,l;~ll~'CS.,l:.O\.,L~i· f>.7\ . «5!zir.g aqente j 
. · -··· . ___ .. Fl~s.b:.pciral;; 5.SI .f._ ---------------··--·--------- ... -----·-------·...... . . .. 

. ·~:--~~h;1:~----;;r~d1~·~;i~l:ji~J~~~~--!;-----~~--;~---i~J~-~--------~~.f~~'d:~·~f.~;;.~;~~:7;;;:----~;;!; r' .. 
ch~cX'idt:. ~~.q'.l·i~ \o.'hich .b~i ;s ~~f f:r;~.c.', !:'\s.i~e .. ~t~r2~t., 

' 

C",l1i:Cl .at, .Si ~:• .Fltf.\m.~ •. e .,ft ,~~c;\1,1~ 1h- 1;.'"'1 .. ~ .e~ind~~d I 
: - :> ,·l,i.•t~~i , 3. ~', 1E.::-.~ 1 .. 1 s.,11 .4'~ .. ~I ¥mm ~.1'~• .. ·~~qu~d , ~~c.:r;-a.ge 

I . . . ---- -----·~ ~~~~~~~~~~~~~~~~-~~-~---------------------- ... ·-----·-~~f ~~·~~!i~.!~:;1;rC'm ox~.- . ·1 
I -------------·-----------------------------~----------------------------------------------------------

. 
·----------=;;;-=::;..,;,·~ .. ====-=· ... =.,;-...:....-.. ---L .. ••·---·· --- . 
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71. Ethyler.e 
cxidE 
Cll2 ocn2 

' 

·cc'lcurless g2s ·-Pt 
crc!n~ry tempere
l:ures. Liquid ·b~
lcw sf CF, hes Pn 
tathar-like cc1or. 
Flu:un~lE limits 
Jt e.nd 100\. Flash 
pc!nt lass th!n 
ocF 

2 '4 3 ·we2r ·sa'If•ecn
tp~ned 'br~itnin~ 
arp !rl.tUS & 

·sta~11 •cyl!.n~~r• ,drum•·,Jn
·eulr.'t•d tan~ ·err•, trnk 
't-1r~•1·. Oheulc1 l:'e kfl'pt 
cccl,helcw a~°F, s~culd 
!::• etc:rea ou t•iC!e, rwey 
trem ~ujldinq1 er.d ct~er 
m•ter:!.r.l s. nc r.ot p'!rm:!.t 
c~lcr:!.~••,exi~•1,rcidr,orqr
~~c ~~2H1 ,alkal3 m@t.rl hyC!ro
x3.dee ,metr.llic FOte.aaium er 
ether ecmburt!~le materials 
!r. etcrt4'.1• reom 

----------------------~--~--------------------------------------------------------------~-------------72. E~h1·l
nitrite 
C"2H5<A~O 

Cclourless liquid. 2 
Flmnm~le limits: 
4.1\ ~nd SO\. Flesh 
FCin t minus 31 Cp 

3 4 Oittc: C";lreF ce.rhcy£ and bottlea. D.f.ttc 
C'Uts!~~ stcraqe i• pr•t•r-
re.d. Separat• fran ox3dJzinq 
matarial1. ~rotcct.trcm ·11qht. 
rretect with e.utcml.tic rprink-
ler •Y•t•ma er tot£1 f loodin9 
cerbcr. dicxide · · 

~---~----------~---------------------------~--------------------------------------------------------73. Flucrine 
F2 

Pe.le-y•llow gas 
wi~h pung&nt cdcr 
Da.."'lqercus raac-
ti va 9'••· Tcxic 

4 () 3 \\ear special 
prctactiv3 
clothin9 

Spec!l.l steal cylir.d•rs. Isc
lata fran ether atorr.9a espe
c!i.lly mrt:erialr with which 
f luc~ir.e !• ~.no~n tc reiiec 

-

--...------------9~!--------------------------------------------------------------~---------------------74 •. Foml.lde
hyC.e · 

- - HCllO 

C~lcurless 9as with 2 
l. hi9hly·irrit2t-
in9 cC::cr. Tl,e ccmmer
ci£1 prcduct is a 
colourless wa~er se
lut!c11 ccnte.ini.'"'lg 
37\ ~r.d SSt fcrml.1-
d~hydE ,s~etilized 
ag,inst pclyrnerize
tion by 0.05\ to 15\ 
;:u:c!~r 1 E lee he 1 

2 0 Wflrr self-cC'n 
tained breii.th
in9 iirrara.tus 

Ir.sulrted trnk c1rr11•prrate D.f.tt 
frcm cxidizing rnd alk,.line m«
teri£l1.~!r.1mum stC'rr9e tem~•re.
tur~• tc prtver.t pclymeriz~ti~n 
rrnge frcm BJCF f.cr 37t fermal
dehyce cer.tr!r.~r.q O,OSt m~thyl
alcC'hel te 29°P tcr t'C'rmt.lc"ehyde 
ccr.tr!r.ir.q !St methyJrlcchcl 

.-

... 



-
1. 2 .3. 

1s. 1:·cmic ~eid to1our1eH1 ,tum!nc:t 
1;coou liquid ,pungent 1 

penetre.ting cecri 
t~"tUnereie.l p:i:odtiet 
is i 90\ w£tar s~
iutitn• combustibia 
iiquid• strong re•· 

4 5 

l 2 

6 

0 

e 

1 

We~r fu11 pre
tectiVe clothin~ 

r:t 9 

Strir.1••• 1tee1 druma,cr pro
tee'ted q1Ps• carhoye. Stere !n · 
e~o1J.dry,well~ventile~ed ~lice. 
oute ~r etera~e ie preferred 
fer. at~ck supplies. 

• 

. . ...... euci.i'l.""' eciar. t . _ . .. . ___ _ . . . 
----------------------~--~--------------------·--------•M•~----·-------··-----------------------------76. FU:rfutci 

G~H,OCHd 
ctieuriess tc ted• 2 
c1ith-brown oiiy 
iic:tuid with 2..ii 
2.lmenc cdcr.: 
FiUNnabl6 iiquid 

2 a t-~etr e.e1f .. ee?l
t?.:f.ned brerth
i.~9 l!t'PErr.tua 

ht"Ums,trrk e~rs1 stcre .in cool 
dry,wf11-ventilr.ted lecr.~ion, 
l.t-•2y trnn er.y r.rea "'~er• the 
f!re hrzr.rd may be t.cute 

-----------------------------------------·-··~···-----·-~··-------------------------------------------

I. 11. Hydrazine 
a2:MH2 

ClaE.r liqu·1~· .~ith1 

a..~ V'Nl\'Cnia Iiln 
cdcr. tiuun~bl'a 
liquid· •. Highly re-

j j % we~r tu!l rrc
teet:!.V'e c1ethi~'1 

G1eps ~~ttlas er.d crrboys in 
wee~•~ hexes. outcide 1tcra9e is 
r.referred. Separate from cxidiz
!ng m~terials 1uch as metal cxid•• 
re-roxid'es ar.d acids . I ~ct:ive rec1ucin91 

agdn t.• FlC!m11\abl'e· 
l'i;.:iits 4: •. 7% C!r.d' 
roo' · ________ .._.,. .. ___ . _______ ..,,.. ______ ... ____ -_""..._. ............ ...._ .................. _ ........... ..,._ ... _ ... _____ ...._._ ___ ......... _____ .. ______ ------------------

• 78. Hydri"cdi·c 
a.cid n •. x •. 

cb:e.r er pale ya11-
lcw sc lu-cicn cf 

. hydrcgen i'cd.tde 
·1r. we.tar,, ccn-
~E.ininq 57\ hydr.o-

31 O' O' 01:tt!c ~l'ass ,e.1.rit!Hen.ware bct.~las. Pro
tect. tg~~nst pnysicel' d1ma9e 

l~----··---------2~~-l~!E!----------------------------------------------------------------------------179. Uydrogar.: Li<1uef·ied ,;i.s · oc-- J1 4·' 0' 1 We·zr. sp4!'o!~l1 pro•· Jf1·su•lktl9d1 ' cor.t!.iners·,tl.nk· tru·ck' 
! u2 lcur:less ,pdc.riles E-- teottlve c-ltth'i~g' ~·ani<' ce re· •. outaocri stor~ge :f s 

liql.l!tl •. F lcn.'ller.bla des!gi:.~d: to rre.- pr~ferr1!d~. rretect· rgr inst rhy-
lirni't.~ 4% er.d· 74\· vert· liqu·~f:!.~ci h~- siea·l 1dtmeqe 
c. t: e.trnosphar.!o drC'J~r. CC"ming ir. · 
pressure ccr. tl.ct· "ti th; thn 

bc<ly 

! -----~--~----------------------------------------.... ----~------...,. 



;. 

ll 2 
I 80. Hydrogan 

chlcriC:a. 
- llCl 

e 
l 4 l -i. 

l ..-() (). 

e 

n 
\'~arr fUill pr(.'-:. 
tactive cloth~ 
inC} 

& 

a 
Ster• in cccl,,wall-ve~t!lated 
rltce ,,••pare.ta frcm r.11 oxi
d!zir.9 m~ter!al• 

9 

-COlcu~leaa ges ~r a 
wat:ar soluticn which 
ia a clear.ccl~urles• 
er sli~~tly yellcw 
fwning liquid with 
il;'ri ta.ting, PWl.<J,ai: t 
c;d~r . 

·-------------------------------------------------------------------------------------------------------' - . . . . . - .. .. .. -· . •. ' . . .. ... -.. - . ... .. . . 
I 01. Hydrc:9_.n 

br:>mi<i}e 
U.Dr 

-Co~.:>U.J;1,9SS g,as Or ~ Ji °' Q, Q.'!ittQ Pret•"t aqa:f:nst Fhysicll: dit-
W£t~r s.:>~~ti~n which ~age. Stora ln cocl,wP.ll-venti-
is ~ ~l:e£l:' ~~li9U:rl.ess ]iat•d· pl~ca '· sep1r1te fr:>m all 
or sli<J~~ly ye]i]i~w. · ~:c.!dd:zir.q m1terittl• 
~umi::.a l:!nu .id 

--------------=----~----'-------~-~-~--~------:.~.~~.-.--~-~-~---.. -:.~.~ .. -:.~~ .. ~-=-~-~-~-----------------------------------
: 82. llydr.:>9;1.."l 

cye..~ida 
HC~ 

~lear, ~c; l:>u,r l;:s a ]ii-. 
quid ,~·o~l.ir..g. po.tnt; 
79CF,' or gas w!ch, 
t~i~t oder c~ ~ittar 
illnc.i.Q&. Ext:.remly 
'C:>Xi~ • 

4 4i 2. we &X' sp9 9!:4 li 
prc:t3c;-t!:v.e 
c lotl';!j;r..'J, 

~te-.1! Qyli:cl·ar1 er ccmrl•t!!
ly a~s~rbcd i~ ir.ert m1-
te r~ 1.~ •. outside atcraga i• 
pre~crrsd, I1cl1te ~rem · 
c:thar 1tcr19• end ill pea

. sibl1a · rcu,reee cf ic;Jni t.icn . . 

ElaC'tr 
cal in. 
at.alla-1 

'Cier. r 
Cl111 I 

- ·-__...--~~-------------------------------------------~---------------------------------------------------i ~. _ Uy Jrc;ge.'"l 
- - - fl .lcrida 

UF 

. .. ...... . -· ··--· ..... .. '.. --·····" .. 
Cl;:!U ',~o~c;u,rle~a f~~ 
ir.9 l:!:q~1 id (be;! 1.1:.q, 
pcint 67CF). aqu.ecus 
s~lu"Ci.:>n er q£s. 
IIi-Jhll' 'CCXiC ed ir
ri'Cl"Cin9 tc ~y~s,skin 

4. q, Q1 Ditto. Ijte~~· ~u:Ji'cye, w1x er poly-
• thy lic.r. e bet t'l••. Store in 
wr.l.li-ve::.til!"C.ed area, •e.p1.r1.t• 
f rcm other 1tcr1~a 

-

-----------------------------------------------------------------------------------------------~-------&4. liydrcgan 
pcrcxide 

11202 

C:>lour less, clear, "·atar 
like liquid.Extremely 
irritating to ayes, 
skin 

2 0 1 Wf!er aelf-ccn
tained breath
inq epp2r~tus 

Prctcct 1gain1t phy1ictl d1maq• -
store !n cccl,ventilated non
ccmhuatibl• 2re1. in vented ccn
ta~n~rs, remote from combuwtibl• 
erqenic m~t•rials 



1- -

I 

·9 e 

. _ l_ - - - 2 ~ 3 4 s F 
., 

8 9 

as. IJydrC'gtan 
su lf idt; 
a2s 

Cclourle&aa ges ,cf- J 4 0 Wear ••lf-ccn- 0Ut1id•. 1tore.9e ii Frt'ferred, Eloctri1rf·. 
f~~aive etrcn9 cdcr ~einad breath- in•!de •tcr~g• ahculd b• ir. cal• .tr.t' ~ 
airnilar tc rctta:i inq 1pp1.ratu1 a cc::>l,well-v~:-:tilatad,n:m- at~ll'1.- '., 

-~------------~~~~----------------------------------------~~--==~~~~=~~~-~==~~==~------- ~i~:!·1j.· 1 
-· &6. Hydrcxyl White cryetala or 1 3 J Ditto I»ro~ect age.inl'!t rhy1ic1.l d1- - ~ 

&n!~~ cclcurleae liquid meqa, Stora in cccl,nor.-ccmbu•-
-· ___ .m2ou :n•ltin-J pcin~ is tit-la t-uildinq1 ar.d sepr.rata fran 

· 930F . cx.t.dizing m1ter!1.l1 

------~--------~----~~---~------~------------------------------------------------------------~--------67 • lsCpF&n• 
-· - cu2-.c (Cl!3,l.CJ1• 

cu2 

Colour!••• ,.vcletila 
liquid ,eoi ling: 
pei."&e 9J:<=F-.., F.lJesh· 
p~i.~t minua· 65~P 

2 4 2' D!ttc OutF ~~,. Pt er• 1• pre1'•rred, 
liza.td·~ ator1q• · 1heuld be 
.tn a l!t!r.J'arCI tlzmm1b.te li• 
~u~d• •terp,qe reom 

El•ctr.t• 
c•l• inrte•
l~tion1 
Cle1a I 

-· ~-~-~-~---~-------------~--------~~----~~~~----~-~--------------------------··----------------------88. Iscpropy- Col:>urless li<1uid 
leJni:.c. ~lpto: 90 F.,, enwc• 

3· 4· O' Weal\ ful'l1 pro- flrctoct l'<JP.i:urt phy1ic:1l da
t•ativa clbt'ti- me9a. Se('r.rtte frcm ot:her rt-'r~q• 
in91 

0 
I (CI! 3 > 2cIL~U2 , niiiq~l 1 cdcr . . I ~-~~--.. -------~----=--=-':'9~--~.-'!9.-~~-~~.-~~ ... -,p~-.--....-.. ---................... -...~-----------~---~-------------------------

.1 69, Li:<.em t·Jt:.·i~e ,~E.t~l~tne · 2:' .11 °'' W•er- full' rro- Store .tr.· r· eeo l ·,dry,. wel'l~ver.tj.- - . 

Ii CGH6Cl" '..L' f..0\·1d~re..d · sc-.U.d;. tect:!.vc· olotl"'- l•ted loci' t'.! en,. ewr:y from 11ny rre• 
sl:ightJy vclei.tdle ing· fo1., liC]uiC\ wh•re tl-'e· f·i:t"e h'azard mey be acute 

•. with. a musty. oder. H£ar eolf-c~r.-
- -· ' tt'.in < d · rre a th -

I ing!er~ar~tu• 
1_ fer r.co\o•de r 
' -------------~----~---------------·--------~~~-------------------------ft·----------------------------' . . . .. ... 
90. Liquaf.icd 1 8.3"!"99'\· C1 1 

~~tui-a.11 9~a. lr-lilt·: C2, 
I.JG O, ~r-.3 \ .. C3 

1 

o.. ~ ~1 """ c 4: 

3~ 4' 11 Wear spttcir.11 I'1'8u1lktlrd•'tenk 1 truckil,tar.k' 
c.lotbing uesign- cer1·, ·; t~.nk' aM.pa· md·, 
ed te prevent· · b~rf••· 
LHG er' 'Ch'! ccla· 
vr.pcre fer comin9· r 
!n ccntret 1 witn1 
the t-cdy· 

El 1ctr.ic1.1 · 
in1talli
ticn• in 
Clea1 I 



e e 
~~~~~--~------~-:-o~----------~-------·-----~~--

• A ·5.6 7 :8 9 I"'!"\~ J. 2 

c9l. Lic.·hi.um .Oiff.-.W\it•, ;~.r:Ma-a.\1~ ~ 4 .2 l~~i.,r ~'il~il ~~c.ta,C'~· ·.~ett.il. il:'tr.r•l• or dnun•.· r.1 .. ctric I .... ·~ 
hydride .c~r.t :pc-wde:.r .td.ve ,cil.c.thln9 .s.tore l!.n d.•oile.ted welil.- i."\etallai ... I!! 
LiH . c. .yur. ,t ! )l.t.ted,, cc.cil. ,1 ~ry t.:!.on • in '( I!, 

92:~;;i;1;------~~;~~;i;;;-;;:;:~-,.-7-=-~-.-~,._,.---,~;,t~;------.---.,.,-,;;~;;.,~;.-,;;;:;.;:;;;:;;ii---~:!!!_:_ iJ. 
L"lh~·criee .a,t~i).)lil.ne .nee.c;l iJ.es .v.e.r..ti!.il. . .t.ted lo.cr.tior), a.way 
(cu~cncooc~:o 1:.r :~hi·t6 lump.a ~,rem r.r.y 1.r~1.• "·~t- .. re tha 

,or ,f.etl lf.t.s .wit..Jil ,f!.re :h.a ZI. rd f!'AY be acute 
~ ':iri1"it~tin9 · 

I 

.cqc,r 

------------------------------------------------------------------------------------------------------• . .. • • • • •• - - ... • .. - • • ... - - - - ·~ • .. • ... ... • • ... - - , ••.. - •• .. • •• .. •• t 

93. Me thl.C'J:Y l~c fl ,c;cil.~\lrile:a~ ,u .. "." 
~cid <;J\.liQ .wi.th an 
a12=-C(CH3 ).CC>q .. ~cid1 .rupuilaiv,tr 

oder 

~ 2 2 ,o.:Ltt.c ,re.tr,ah~c! ,r,i;c.l'.a;e .J.a pre.t•r
,r.-c'. ,f;c,r.-.re -in ,cc~,l ,weil
.vci.r.td'J.ated rcom1 · 

El•ctri
cal .tr.- i 
ate.llr- · 
tiona in 
Class I 

---------------------------------·-----·--------------------------------------------------------------.. . . .. ... .. . - - . .. . .. -.. ,, . . ... .. -. -., . . . -. . 
94. ~loehyl " .ooilG\l.r;l.e••,11V,C"'.' 2 1 :2 1t-!elt,r .sai].f.~c:cn- 1P.J;c·t•1c,t .r.~T:ainr.t phy1ic1l .da- Dittc 

i cry1~t:a )l.a.,U.l• ilig-,id.d :tad.r.ed ibrezt,~hin9 11J':'-<'T•.• .Q.µtaide .at.ora;a i• pre-
cu2•CHCOOCH3 .~i-1:.h ar. .t.c:id appar1,tua .f.errf,(J • ./\void atore.qa tampe.ra-

1
. .cc.er .• .Fl.Ul\m~il.• tµ.re d.n ~xc1ua ot 7ooc, S•p1.rate 

1 ~ic.?¥~~ · f .ro111 ,cxi!.Gld.zin9 m1.tari1 . .1.1 · 

ii ;;:-;~~h~r-----~;;-;;-;;~:;:,;;;~,.-=-,.~1,.--:;--'"~'""'"-~;;=;.~;-;~:ir;;,;:-.,.,.~~~;;;:~;-;;~;;;;-~;-~;;; ;;;;~:--~~;;~ 
· ~:n!:".as to.1\para:cur&a. Ft.~ ,;.ec.t!vft .c~oc.tiir:.9 ~nF!de at:1r1qe· of q1z ahculd 1 

cH3~m 2 -rncr.o lika oC!cr in' l,cw re in ~ cccl,wall-ve::tilrt1d . 
tc113 ) 2=~H-di .~c...,~ent.~lti::>r. r.on-c~mhatible lcca.t.icn• 

_ (CU 3) l~°'-tri 

---------------~--------------------------------------------------------------------------------------96. ~·!6-ct'.yl Colcurlaee gas ~~~~ ~ ~ . ~: l'.'ee~· eelf.:.c;:cn- . ~~cte~t ,.9;einat rhyaical da• Dittc t: 
chl:>rica f' l.ir.tly a~·~e~ attier- t'in•~ ~rer.th- ,.~gs. S'l;cre in co cl ,w•ll-vsnt.t- 1 

_cu 3c~ · •r.1· o~~r~ · Flimmti·le · ir.9, arprJ;~W,s ..,ated i.r•!:• cf non-com~ustiJ-.1• ' 
· · lir.H ts "19. '1\ · ·~nc 1 1 ' ~c::.struct.:!.:in, 1.w1y f ro:n 1:1urce1 

17.4\ ef !9nit!cn, Outtide atcra9Q i• 
pr~ferred 



·9 e 
8 • l 

.... _______________ ·-
2 ,_ ··-~-- j ·--~- 4 __ , !; _ _Jj_~ ~--1:___~-·- L~-, 97. t·1e.,;h~·lciclc- Ct1tur1ea' liquid 2 3 O \o.'t1er self-ccr.-. Gl1a• bottles ,crna ,•t••l El•ctr' ~-

p.u.c.ene Flash pC"!nt tb<lcw 20C'r eziinti.d t-ru•tt-- drums.outside •torrc;ye 11 eel ~r. '/} 
c5u9cu3 fhmmatle lindtet 110, i:-.9 arl"~rrtUP f'referrl!'c.'1 Serr.rr.te frC'ln atnll ... ~1 

r..nd e,4t cxidiz!nq m~ttirirla tiona i ~ 

-----------------------------------------------------------~----------------------------------~::~~ ~-98. Mathyldi- Colcurlese liquid 3 3 . 2 Wtar ·full rro• ~rot:aet ~gainat rhy1ic•l Oittc 
chlorcsi- with ui rcid o~or, teC"tive cloth- dr.mr9c.,out•ide stcrcge i• 
lL~t tlvn:n4b1~ limit• in~ ~referred,Stpara~• from 

cu 3uscl 2 G. O\ r..nd ss t . ox id! zinq me.teri t 11 

~-----~------~----------------------------·---------~------------------------------------------------99. :·IE i;oy l 
f .:>l:?R L ta 
C~J30CHO 

Cclcurless liquid 
f'l lmme.t le .timi ta 
5\ end 23\, t!~sh 
point minus 2cF 

2 4 O '''eer aolf-ccn
tr.ined J:.rerth• 
in'J irr;>!rrtus 

Drums r.rid tf.nk C'4r•. Ster• Dittc 
in ccC'l,well-ver.tilated 
ares,!aoletad frem cxidizinq 
materi&la. Keep ccnt~iner1 
C] :>Pl.d 

-----------------------------~-------------~-~-----------------·--------------------------------------100. Hathyl Co1cur1ees ~ic;tuid 2 3 2 bitte t"rc-tect ag~in•t phyaicrl da- Dit 
mc:-che.cry-· F1.:nunabie 1!n\1ts m1.qe, l')utsi~e atC'rtqe i• rre-
le.t~ b, '' and e, 2,, F1~ih · ferrfl~, Sfoprrrte frem e>eidii• 

. -cu2-c {ct13 ) coochj pclnt soci;· lng mete rials . 
I _ .......................................... · .................................... -...--. ....................... _._ ............................................................... - ..... --------------·-------

- !i 101. Heter fuei R•d·,9rfr.<je or bi'ue 3 3 3 ~·1e·1.r ·r~~l ipr-c-- 'I're't~rct 29'rinst physicel d~- D.ttt 
11 CO!l~ati."2 ~i~u.i"c1~·,with 'swee't: Fflctive ·c~oth- r.'ll.frt·. st~re in r CC'C'l ,isC'-
i lbac musty, odor ing lrtad we.Ll-ver.t!l!te.c rra:a • 
._ CG'np~ise& a ~ange meep awr.y trem firc,hart and 

of mixtura leac'! et:rong oxidizing rqt'.::.ts 
ca.1r:iounC!s . . . . . . · 

--------------------~------------------------------------------------------------------~--------------; l l 02. .• e.r-h-cha.-
1 l;i:.c. 
! c10Uc - I- u 

~hite~crist~)l~ne 
vc'l!'ti la E'clid 'c'r 
f l~.k=~ 'J'\c.vi~<J 
m~h Lrll cdcr 

. 2 2 ·o :w9 r.r se l f-·cC'n• 
'tii:'..n~C' 'hreeth• 
i:-.q 1.ppr.rr.tua 

I'rC'ti:tct r.CJ.,inst I'hy!'ierl C!e
mrqa.~t~re in eerl rlice,tw4y 
f rezn s:>u re! a C' f h :tr t t::.d !g-
:ii tic:-,, 5ere.rr'te. f rem e:< idizing 
mrter:!.rls 

I 

I 
I , 
I I 



I. -

.9 e 

i 1 2 3 4 s 6 - - 1 · . · e · 9 .. ' 

~cid Trmspr.rer.t,ccl~ur- 3 0 ('I t•'ef'r full rrc- ·rrotect P.qrJ.r.st rt-ye!cr.l dr.• • ,...~: I 103. :·Utric 
H.~OJ less tc yellow or t.act!v2 cloth- mrga. carr.rr:ca frcm rncti.l lic ,,, :.i 

red fu.i\i."'l.9 ,suffc- ir.rr rcwc!!r~ ,cr.rb!C!~r ,?-yc:'rcgi1~ sul- , • 

~ 

co:d:.g, c<uatic tnd . f!~9 ,CrJt<.!c ~cid, tnc' erg '-"'.ic ~. i 
ccrcsiv~ su~rtPnc~r :· ~ 

- ' I ----------~---------------------------------------------------------------------··------------------~ ~ 104. :atrcu.i- Yallcw er cru~qe 3 1 . 3 Dittc. rr.,tect rc:rr.:!.nst mofature r.r.t" · 
li:.e :a.cc lo cry et~ le. r~yti c-rl ~rmt']-!' 

· o2.•c61i4lm2 c~ntus t!ble. Flesh 
pcint J90°F 

--------------------------------------------------------------------~--------------------------------l O 5 • .~ i t'rct>c:l-
Z;:i::.c 

c6us.~02 

Oily,p~lE to dark 3 
ytll.:>w or brcwn 
liquid ,with ~ 
ch~ractcr!sc!c ccor 

2 0 J"i t'CO ' ~rctect i.ga!nst freez!ng ~r.d 
ir.t.er.ee heat ,rnd etore r.wr.y 
frcm rr.y f.rer whare tt-e fire 
I":! ze. rd m!.Y· J--9 'C\.I te 

-
-------------------------·-·---------------------------------------------------------------------.. ------
l 06. •li trcmet:h u.e 

CH3~w2 
Cler.r,cclourless 
l!quic,cr.ly el!9ht
ly Ee lubta !r. wrcer 
FlrmmeJ ,.:. Equic1 

l 3 3 In fil:"ei co?'.ci- Sterr in r. auitebly ieclated 
tions wear salf- cutciocr stcrr.ge fic!l:!.~y.na
ccnt~.!nec bree.th-crus,e cf tl"f txrlce!.cn r?Ctt:.n-
i!-9 . erp2retus t:i e.l r.re!!e::tec, evcr:y rcwsirle 

· mer.~1 shculd be tr.k•n tc r1rc
~act. tha stcrtg• irer 

-

i ------~--------------~-------------------------------~------------~------------------------------~----! 
1 

107. ~i':rcrhan. l 
o 2~c6u 4on 

Cclcurlees sligh'Cly 
y€11~w crystelli~e 
s~lic.· Ccrnbustible 
sclid 

3 1 0 i:e2r full rrc
t'! ct.:!.vs cJ oth
inq 

Seprrt.te frcm ccmhust.ible or-
9enic er ether re~ely cxjd1z
tbl9 mete.r!~ls 

~---------------------------------------------------------------------------------------------------10 8 • . -1 it.rote- PE.le y~ 1 low tc yel- 3 l n f"li ttc ~tc-r~ ~n eccl, cry ,w9 l l-ven ti-
lua::.e lcw sclid. CcmbuEtible lP.ted erea ,i.wty from r.rf!t!.! ot 

02~~C6H4CU3 EC lid ~igt- f~ r'! Jip.zrrd' 

--------------------------------------~--------------------------~------------------------------------109. O~<e.lic acid 
UOOCCOOli: 21120 

Tr£nspera~t,colour- 2 
lGSS crystals or 
white pc\..c1~r 

1 0 In fire ccnd!- Etore jn cocl ,c!ry ,well-ver.ti-
ti~ns we~r Eelf- lrt~d loer.t!on,t~~Y fr~m eny 
ccntP!r.ed t-r~rth-~rrr \t.'h3re tJ-9 f~re t-r.z21rd mey 
inq arpar~tu~ b~ ecute 



l 2 

11 O. CXygtan 
o2-liquid 

3 

A tlue liquid 

.9 

• s 
3 0 

e 

6 7 8 9 

0 Wear Ep~cial pre- Iaolated frcm cembu•ti~le 
tect!v~ cloth1n9 qa• inatallrtions er.d • 
tl-!'t will not ig- cembust!hle materials.out- ~.~ :, 
nita on .contact aide ster&91 cf liquid ~, ·~ 

~-------------------------------------------------~=:~-==~=~-;~~!~~--;~~~-:~~=-=~-:~;~!:!~~!~-~__J 
111. Par~:chicn oeep-brcwn te yel- 4 l ·2 l·:ae.r spcc:!.al: pre- score in P.r~r.1 \l"h•re any · 

(C2H50)PSCC6H4No2 lcw liquid, very t9ctive clothin'] 1rilbqa frem c~ntrjner• 
tcxic ar.d cen b~ wi 11 not endrr.t;r•r wcrJ.:er1 
fat!.l by skin ccn- er centrminate othrr m1-
tacc t~rials • 

~------------~----------------------------~----------------------------------------------------·-----112. Pe.rchlcric 
e.cid 
HCl0 4 

Colcurless ,fuinir.g 
oily ,cdorless 
liquic1 

3 0 3 Wear fu 11 pretec
tiva clothing 

?~~~9r.t bcttle,k~pt in a _ 
heavy qlar11 trt.y "'ith larger 
crp1.ci ty. S•J:"r.r1.ted frem 
ceml:uatihle m1tarirl1,cr, ... , 
nic material• 

---~------------------------------~--~---------------~--------------~--------------------~-------------, -113·. -Ph:ar.ol Cclcurless or 3 2 O D:!.tto Store in ccc: l ,dry ,wel 1-venti- · 
I c6n5oH whi ta crystr.ls, . · 11ted l:»catjon, Out1ic1'e -

· 1 tee.ding tc be red- atcrt.qe 1• pr&ferred. 

~!!hp;;s~~urities ---------------------------------------------------' -.-.---~------------~--~-~---------------------------
1

114. J?hosgnc.e Ccl!=>urless gas with 4 O O i .. ·ear special prc-
COC12 sharr punger.t cdcr tective· cl~thinq 

Pciscne gls 

Store outdocr1 er in a well
ventilrtad lr.c!a cf non-combu1- ·
tirle ecnatruction 

~------------------~---------------------------------------------··------------------------------------115. J?hcs~hcric 
acid 

_ U3-P04 

Uygrcscq::·ic ,trans
parent sclid at 
rccm temparr.ture 

2 0 0 t-:aar self-ccntPin
ed breathing Pp
pe.ratus · · 

Stcre .~.n ecol ,dry ,w1ll•venti-
lated plr.c• ,,wl.y trem any • 
area wh•re the fir• hazard 
ml'y be acute 

I -----------~_,_,_,_,,..,.. ............. ~ ...................... ~~----~--------------.-..... .. 
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1 u&. Ph,;:he.lic White,luatrcua crya- 2 1 O. l·aar aelf-ccn- Store in be.qa in a ecol, -
i.~hydrida te.la er flrka~. Fl!ltl- tl~~ed tresth• ~ry, we11-vent11cted loc~tion 
C6H4(C02)0 :ft&l".l• limitaa 1, 7\ ing l{'p!rltUB . . 

and 1 o. S\ 1
• 

__ .___~----------~-----------~----------------------~-----------------~------------------~-------------~ 117, P~tessiu.'1\ '~hit£ lu."':lps er crys- 3 O O \·;eer full rrc• Ster• in coel,dry pl1.ce 
cyL"lid;a i;el.a with faint oder tectiw clothir.q 

....... !~~~--------2'-M~!!E-!.lmS~~!~-------------------------------·----------------------------------118, Prcpicr.
LldE.h~·d&. 
.c2H

0
CUO 

colourless liquid 
~ith a suffoc~ting 
fruity cdcr 

2 3 1 l·ear E~ l f-cc-n
t!!.ned breet"'
in9 app21retua 

nrums .ta.."'lk 1-r.rgea, Store 
!.n eoc-1 .we.11-ven ti 1 ! tad 
pl l'Ce 

Eltctrj
cal i.r.• tau -
l~cicr.• 
Clf.88 I 

---------------------~--------------------------------~-------~---------------------------------------119. Prcpicnic Cclourless liquid 2 2 0 OittC' Outri~e sterl'ge !a ~r•fer-
ac:.c wich a slightly rtid, Sep?re.te from exid!z-

c113cu2coon pun~er..l,rencid cdcr in9 ml'tttr.~.2le 

-----------------~---------------------------~-------1---------------------------------------~---------12 o. l·rcFicnic 1. colcurless liquid 2 1 D tto Ollta.ide &'Corrqe .la pr.eferred 
c..~hydridd wi'Ch pungant cdcr StorP in ceel,w•ll·v•nt!l~ted -

ccu3cn2co> 2o Combustible liquid · plecE t away frcm ~ource11 C'f heat 1 
Doil!r.g roint 33r,OF er ~cnt~m!nac!cn 

-----------------------------------------------------------···--·------------------------~--------------1121. I :.:o t: y h .. r..e 
.cu2=CH-CH3 

1 cclcurleEs g~s li
quid under presEura 
Flemme.ble limits: 

1 4 1 We.ar full r-ro• ou tride stort.ga ie pre -
tective clcth!n~ f~rred.rrotect ~ge.inst 

scurce of ·J.gnit!on end 
he et 

Electri
cal j.n~ 
stall a• 
tiont in 
Cliar I 

I 2\ !..'id 11.1% 

--------------~~-------------------------------------------~------------------------------------------122. Pl.-ciyle."'le Ccl\>urleEs liquid 2 4 2 l·:ear !'9lf-ccn- Outsic9 storage i• prefer- Dittc 
c>:ida w!-ch eth~.rlike oder tained ~reath- rP..d. Isol2te frcm combustible 

cu3cHOClt 2 Fla:n.-:\c..l:le lir:dts: ing !rparl'tus mett1ri !.ls end frcm cxidizinq 
2 8% E~c 37% · ml't~r~a!s 

'------~---------~-~------------------~--------------------------------------~-------~------------------- ~123 • ~Prridi!l-o 

:.:$li5:.J 
·Cc lourle.ss aiquid 
Fle:.'TUtltcle li.'llits~ 
1 • 8 !! e.nd l 2 • 4 % 

2 ) 0 Oi.ttc nuts!~e €tcr!ge !e frefer
red. Isc-late from powerful 
cx!d!zing meter!als 

Ditto 
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12 4. SociWl\ Silvery ,seft .wa.:<y 3 1 2 l· 82..i.' full rrctec- Keep e.we.y fron wr.ter, 
.i.le. me-ce.l. Extremely der.- tive clothin11· 2vo!d hiqh "Camper~tures 

g@rcus in conta.ct Store unC!er nitrcqan o:r;· t.:' 

:!!~rmoisture er kero9ene . . ~ ID 

-----------~~-------------------------------------------------------~-------------------------------Li . ' 
125. sodium Khita solid in form 3 0 O We~r futl protae- Stere in eocl,dry pl~ce · 

cyanide c! grmulee, flakes tiva cl~thing. Sepe.rat·• frcm other storaq• 
rlACN - - - er eggs ~emove cC'ntm!nat- rnd protect frcm l'Cids and 

ed cloth!:ig • cx~diz!n9 mrter:!.ala 

-----~---------~~------~------------------------------------------------------------------------------. . 
126. Sod!.um 

fluoride 
.~a.F 

Clear,lustrcus crys
~lls er whita "Owder 
er b~lls 

2 0 0 l··ezir s9lf-ccn-
t ~~n'!o hre.e.thing 
appe.retus 

Store in dry lc~~ticn. De 
not.stC're edjeeant te 1cid1 
er llke.lis 

-----------~--------------------------------------~---~--------~-----~-------~------~-----~------------127 .- Sc~1 r~na 
c 6115cH=CU2 

C~lcurless li~u~d with 
ar.:>matic cdcr. Flam
.n£.ble l!.mi ts: 1.1 \ 
and 6 .1\. Fl ash point 
90°F 

2 3 2 n!ttc Outs!d9 storl'~D ie pre
f erred. The men,mar must 
be ~nhihited tc preve~t 
poly:nerier.-cion 

I lee 
tr!·C:,.11 
in• tr.l 
lr. t .ien 
Cll!I 

----------------------------------~-----------~----~--------------------------------------------~------_.128. To-cr~chlc- Clc..ar U.c.!\lid with 2 
_ rca~hyl~.& ~ild chl~rcfcrm-like 
_! - .ccl2=cc12 occ:r . 

0 0 Oittc Stcre in cocl,dry well
vantil~tcd r,lrce 

-..,-------~-------------------------~-------------------------------------------~-------------~---------129. T~~rahydro- Colcurloss liquid with 2 3 1 
furc.r. ath=r-lika odor 
C(11 80_ 

D!ttc Stcre in cocl ,dtrJc and 
well ventilated 1rea, 
r.wt.y f rem scurcee cf 
I' e~t 

Electri
cal ~n
stalla
tionr in 
Claar I 

----~~----------~--------------------------------------------------------------------------------------30. T:luane 
CellsClJ3 

Cclourless liquid with 2 
arc~atic cdcr.Flmuncble 
l~~its: l.4t ~~d 6.7% 

3 0 Dittc 

. . 

Outside etcr2qe !a pr•- Ditto 
farred. Sararate fro~ oxi
diz:!.::iq materit.ls 
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131. 'l'oluen-2 ,4-ai- wata:r-white tc 3 1 1 Wear full rro• . Ster• 'in 2 ecel,t'!ry, to·e;ll· I 
i~oc,yanata pale-yallcw l!- teetive clothing ver.tilttted locati:)n, S6p~rate 

cu3c6a3 (NCO) 2 quid.Flemmable . fran cxidizin9 mater!1tle :: 

---------------------~!;~~:~-~:~~-~:~-----------~----------------------------------------------~-~Ji! 132. ~ributylc:nin~ A ccl~urless li- 2 2 O ~ear eelf-con- Store in 1 ccol,dry~wall 
- - - (c 4H9 ) 3•1 quid with oder tioi."led breathing ve~tileted rlace. Sep1trate -

like ammcnia epparetus frcm ox!dizinq meteritls 
canbus~ible 11- • 

----~----------------SYi~----------------------------------------------~------------------~---~-~-----133. 'l'richlcrc
- - - ethy lar,e 

CUCl=CC12 

Clear liqu:!.d 
mild chlorcfc%'m 
l!ka oc.lcr 

2 1 0 Ditto Store in ~ coel,dry,well
ve!!til~tad pl!ce,t!.way fran area
w~ere the f !re ~ezard mey l'-6 
acute 

-----~--------~---~--------------------------~----------------------~---------------------------------134. 'l'richloro
sil~"'le 
USiC13 

Cclcurlass liquid 
belcw 89cF with 
an acid cdcr 

3 4 2 \\ear full rrc
tective clothinq 

Outeide storL'qe !e rrefer
red. ser~:rete f ran :>xidiz
ing meterials 

Fl@ctri
c2l ir.
atallt
tiona in 
Class I 

~-----------~------~---------------------------------------------------------------------------------11Js. 'rriathmol 
an.i.""l~ 

· (COCU2cn2 ) 3N 

ayg:rosccpic,£lka- 2 1 1 Wear self-ccn- Store in a cocl,dry, well- _ 
line liquid. com- te.ined rreath- ventiltt.ted location. J'vc!d con 
bustille. Scluble ing epparetue tect with ccrper or copper alloye 

. in we.t~r · 
------i------------------------------------------------------------~----------------------------------~ 136. Trie-chylanin~ Colcurl~ss liquid 2 3 o Ditto Outside stor~ge is pre- ElectriC'el 

cc2u5 > 3:: wit!". L'l emmonia- farred. Separate from inst2.llt-
ce.l cccr.Flanmable cxid~.z:!nq materials eions ir. 
limits: l.2t e.."'ld 8.0t Class I 
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; 1 . 2 .. . . _.. . . . .. ........ -· j_ .. • !) 6 .. 1 ·- ' "'"' 
- -· 13 7. Tril'i i tro- sli~htly y-11owish 2 • 4 ror re•cue ~pere-

benzene cryste.1s ticrt~.u2e ccmplat-
Cc;H:l(N02 )j prote.c.tive 'clothin<j' 

B 9 """'~· 
rh1s ~!gh exp1ca1ve - I ~ 
shculd be kert well !'.way I ·- • 
f rem !nitie.tcr £Xplosives :t 1 

-~------------~--~---·----··--··----··--·-··-·----·----·-----------------~~~~;~_::::_~:~~~::~---- f. ~ 138. Trinitrc- coleurlell 1iqht ye1-
coluene 1cw sc1!d in the fonn 

2 

(No2 > 3c 6u2ctt3 cf cryete.1!i tleket • 
· ps11EtS 

4 ~ hit t:t IJ'hi e l~!gh exploe ive 
shcu ld t-a ~art wel 1 away 
f ran initi!'.tor. exrlcsives 
~r~tect frcm p~ye~c~l 
de.m!'.ge 

;;~:-~~;;·-;~;:---~;i~~;i;;;-11~~fd--------2--;--;--·;;;;-;;i;:~;;.;;i~;d·-~~;;id;-;;;;;~:-1;---;i;~;;1j 
t.e.tc:1 Fle.mmable limits breeth!ng e1'J?U:!tUf! t'refarred, Shculd be eel ir.-

cn2=-cnococu3 2. 6' end 13. 4' · . . kept sepl'r2ted frcm et ell 1.
cx!di zin9 me.ter!els t.ionr. 1. 

-------------------••-----••------•----~-•-•M-•••-••MM••-•••••••-•••••-•-••••·--~----~••••••••-~l!I!.! 
140.- Viny.l-chlc- Cclcurlesa g~s a!t 2 4 1 Nitto· Outside etorrqe ie r'ittc 

rice ordin~ry temperlture . prefarrec. nepertte 
cu2:-cucl Fl rmmal le limitst from oxidizjn9 me.tarials 

J,6\ e.nd 33\ 

-----------------------------------------~-·-··---·-···---··-~-·-·-·--·--~----------------~-----------141, Zirccnium 
Zr 

H£rd lustrous grayish 
ace.lea er pc,,~der 

l 4 1 t>i tto rrctect aqainst physical 
damt9a, Isolrt9 frem ox1-· 
dizin9 mrt.erie.la 

---------------~-----------------------·---~--·------·---------····-----~-----------~---------------~-142. Zirccniu.ia 
cacr~chlc
rida 
zrcl4 

~.t:i ta lustrous 
ccyaiela 

:J O' 1 •:aer fll'll l"rctac·
tive clct:fl'!nq 

t.se~ ecntr~nere tightly 
1ealed'; cut.side etcrage 
is preferable 



4W-:=1-----·----------



• ·-~ 
(cont.) 

l 2 3 4 :) 6 1 

~CclDOl 0 2 0 ldO ~lo s 
a>L>uty l l'ntnalate 0- l 0 31!) No 1 
a:>iesel Fu.al Jil '1 2 0 100 min. No 5 

&40. l-D or legal 
Diesel Fuel uil 0 2 0 125 min. ~~o 5 

Jo.l-D . or legal 
Diesel Fuel Oil 0 l. 0 130 min. tlo s 

&iO. 4-a) or legal 
DietnanolaMline 1 l 0 305 Yes 6 
&>iecn.1 lene Glycol 1 l 0 225 Yes 6 
Dietn,il ~.at&aalate (o) 0 l 0 32S(oc) ao 7 
&Jioct:fl i>ntnalate . 0 l 0 425(oc) ilo 1 e Di~ro~.tlena Glycol 0 l 0 280 Yes 6 

~t&1,;l Ac.atata l 3 0 24 Slightly 2 
r;tn.t l Alco,101 · 0 J 0 SS Yes 2 
~t&l"Jl aen~oate l l 0 greater No 7 

than 204 

J.-~til.i Llutanol 1 2 0 135 (oc) No s 
r;t,.1.1lout/l Acetata 1 2 0 130 Coe) ~lo 5 
r;u1,1L>ut,1l J.{etone l 2 0 115(oc) Ho 5 
£tn,1lent! Gl,lcol 1 1 0 232 Yes 6 
a;;tl1el 1.fetiayl iCetone 1 J 0 21 Yes 2 

· t,uel Oil ~lo. l 
(.Range ~il,Kerosine)O 2 0 100 min. ~o s 

or legal 

Fuel Oil ~lo.2 0 2 0 100 min. a:lo s 
or legal 

Fuel Oil 1lo. 4 0 2 0 . 130 min. No s 
or legal 

F11el Jil a:lo. 5 0 2 0 130 min. No 5 
or legal 

Fuel Oil &:~o.6 0 2 0 150 min. No 5 
or legal 

~aoline l 3 0 minus .. 45 i.~O 4 
Glycerine l l 0 320 Yes 6 
Je~tAne (n) l 3 0 25 No 4 

lleXAnd (n) l 3 , 0 minus 7 No 4 
1-uexanol 1 l '0 145 Slightly ' 3 

' ' J.ture>gcm 0 4 ,0 "Gaa Sliqntly " l 
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(cont. - l 2 3 4 5 6 7 

Iso~ntyl Al~ol l 2· 0 109 Slightly 3 

lsopropyl AlCOi"lOl_ l 3 0 53 Yes ~ 

Lanolin 0 l . 0 460 .t~o 7 

Lard Oil (commar- 0 l 0 395. i~O 7 
cial or animAl) 

Linseed uil (boiled) 0 l 0 403 ~o 7 

.lNJ.>ricating Oil 0 l 0 JO.l-450 No 7 
(~neral) 

ttethanol 1 3 0 52 Yes 2 

i.fetilyl .Acetate l 3 0 14 Yes 2 

e .l-•.fetny 1-l-Butanol 1 2 0 103 Slightly 3 

.t~&.Jetil/1-.t-Proa:,>anol 1 3 0 Sl Yes 2 

,.fiatnyl .:ialicylate 1 1 0 214 ilo 7 

•-li.neral uil 0 1 0 3~0 (oc) ~lo 7 

Octan.a 0 3 0 56 ;~o 4 

Octy 1 Alcohol (n) l 2 0 178 No 5 

uleic .Acid 0 l 0 372 Ho 7 

Oleo Oil 0 l 0 450 !~O 7 

Peanut Oil 0 1 0 540 i~o 7 

t .a:>entane 1 4 0 Less than ;~o l 

(n) 1 3 0 minus 9io 1-Pentanol Slightly 2 

.t-Pentcanol 1 3 0 94 Slightly 2 

Pentanol-3 1 2 0 104 Slightly 3 

Pen ty 1 Acetate (n) 1 3 0 77 Slightly 2 

Pent,11 aenzeae l 2 0 150 Coe) ~~o 5 

jo>entyl Laurate 0 l 0 300 (oc) No 7 

~entylnapnt.~al~ne 0 1 0 255 Coe) No 7 

Petrolewu C crude) 1 3 0 20-90 No 4 

Propane 1 4 0 Gas No l 

Proa>y l Aee tate 1 3 0 58 Yes 2 

~rop/lane Glycol 0 l 0 210 Yes 6 

\Juencaing Ui l 0 l 0 365 No l . 
:Joy »ean vi l 0 1 0 540 No 7 

I 
. 

'tallow \)il 0 l 0 4~2 No 7 

'.l'et'ran.1drona1'n t.1a- l 2 0 160 i."-0 5 
' lene 

I I I 
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l 2 3 4 5 6 1 

Tran$former vil 0 1 0 295 (oc) No 1 

l,4,~-Trichloro- l 1 0 Solvent No 5 
p.lienol in solvent Flash Point 

l,4,6-Tricilloro- 1 1 0 Solvent ~-lo 5 
pnenol in solvent Flash Point 
Trieta~lene Glycol l 1 0 -350 Yes 6 
Turpentine l 3 0 95 No 4 

Vegetaalc Jil 0 1 0 610 (oc) do 1 
(n~drog.anated) 

• 

Fire Fighting Phases 

The nwnbers at tile left of the paragraphs 

below correapond to the numi.>era in tne right-hand column of Table 

1. FI.&U.: FIG&ITI~G PHASE~: Stop flow of gas. Use water to keep fire

e~ooed containers cool and to protect men effecting the shutoff 

If a leak or spill nas not ignited, use water spray to disperse 

t.1e gas or vapor and to protect men attempting to stop a leak • 

.. 
l. Flat: FIGHTl1~G Pti.A:ii;S: Use dr3 che1aical "alcohol" foam, or carboi 

dioxide; water maJ be ineffective (see .Explanatory), but water 

anould be used to keep fire-exposed containers cool. If a leak 

or apill ncu not ignited, use water spray .to disperse the va

pors and to protect men attemptinlJ to stop a leak. •later spray 

may Q8 used to flush apilla away· from exposurea and to dilute , 

spilloJ to nonflai.imablo mixtura.:. 
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J. ~'I~ FIGUT!1~G t>JAS~; Use water spray, dry chemical, "'alc~tol 

ioaa.ii, or car.1JOn di~xi~e. Use water to keep fire-exposed con

tainer.a cool. If a laak or spill bas not igniteJ, use water 

s~ray to Jist>erse toe vapo~s and to protect men attempting 

to atop a leak. dater spray may be used to flush spills away 

frow eX&>OSUCcQ and to dilute spills to nonflaJiDoa.ble .::aixtures. 

4. FI&; F .IGd~r.~~ ~dkit;.; • Use dry ci1emical, foam, or cari>on 

Ji.oxide •• later way .i>e ineffective (3ee Explanatorz), but wate 

sa1ould .ue useJ to keep fire-ex..;>ose.i containers cool. If a 

l.tdi>. or spill nas not ignite.i, use water spray to disperse 

ta1e vapors ana to protect men attempting to stop a leak • 

.tater S";Jray JJla.f be use.I to flusi1 spills away from exposures. 

:>. .t'.I,u; F .IGJ't!.lti p~;,;;.;: Use water spray, Jry chemical, foam, 

or caroon dioxide. Use water to keep fire-exposed co~tainers 

cool. If a leak or spill has not igniteJ, use water spray to 

di.s~erse ~1e va~ors an~ to provide protection for men attempt 

ing to stop a leak. da~r spray may oe used to flush spills 

awa-z iro..a exposures. 

o. F .1~ .t'.I~dTI.lG t>di\S.l:.:S: Use water spray, dry ~1elllical, "alcohol 

foam, or carbon Ji.oxide. dater or foam may cause frothing. 

U•4: water to keep fire-expo.Jed containers cool. •later spray 

JUaf oe use.J to f lusn spills away from exposures and to dilute 

spills to nonc01Q.;)ustible mixtures. 

7. k'ldt: Fl(;i!'t!~lG PdA.:)J.::.;: Use water spray, llry chemical, foam, o.r 

carJon dioxide., water or foam 11141 cause frotning. Use water 

tu Keey iiru-~-?<i.'WeJ contca.i.neL·;.j «.:UOl. .lat.ur spra/ r.u11 lJe u~c.l 

to flu.,1 .i1,t>ill» awa1 from expos.are.ii. 

• I 
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C"LISSIFICJITinl ,.-Pl OEPINITirns nF 

CLJ'SSES C'F DJ!PlGEOOUS I'R'lDUCTS 

The c!efinitionE reccmm.~n~~d £~ not eef !c!tic::E 

. in i:he strict ser.se of tha vorc!. ·In prec.ti.ce, tt-e ia!Jn !s tc 

prcvide ge~ErEl guidei:ce £S tc which gcces are dcr~ercuE 

and £S the c1£ss in \.:hich, 2cccrc!in9 tc their ct~r2ct:er!E

t:ics, the1r sh:>uld te !ncludec!. 

These def hlic!cn~ ere sc devised 2s ~c ~rcv!d~ 

I. ccmmon f£.tt£r:i acccrding to \.nicf: it mculc! be rcss!tle 

tc fcll1lul£te the d~f !niticns !~eluded in the severcl ~2-

ti~nal.£r.c internetion£1 :rEgul£t!.cns. 

In this W£Y ttey f4~~ots un!fonnity in the cles

sificaticn cf the vErious cctegcr!es cf d~ng~rcus g~ds 

The defini~~r.s recan.~&ded, tcgEther with the l!st cf d£r.

garcus preduct£, shculd offer tc tt-cs~ ccr.ce:mec! the quid en 

they require • 

. Clase 1 - ExrloEives 

Class 1 cmprises_: 

-Bxp·losiv~ subs~ecee: 

Sutst2nce ~hich is net iteelf ~ explccive hit 
. -

mich can fom zn explosive £tmeephere cf g·as, vapour or 

·dust. ie ·net i."lC-luded in c-l ass 1, except those which are tee 

dznqerous tc trznsport er those where the pr~dcmir..2..~t 

hazard is en~ ~pprorriate ~c incther cl~ss. 

" 

I II 
e I 

I 



~n explcslv~ sutstc.nce is a sclid ~r liquic 

suhstmce (er e mixture of rul:stences) which is 1.tself 

apd:le by chemical re~cticns cf prcC'uci.!!9 g-£s at: such 2. 

t:Clllp£r£ture cne pressure c.~d such 2. spee~ as to c£Use d~-

·~e t:c tt..c sur;r:)undin9s. 

A pyrotact!r!c sut-stcnce is 2. subst~ce or 2. 

mixture of substcr.ces desig~e~ tc pro<!uce C."l effect !:-y he2t, 

light seu&d, gu or smcke or a cmti!li!t:icn cf these 2s the 

z:esult cf non-d£tcntt:1.ve self-S\l~stzininCJ exothei:mic chemi-

ca" 1 reacti:ms. 

Cl£ss I is divided intc f!ve d!v!s!ons: 

1.1. Subster.ces ~e £rticles ~!ch hcve a mess 

explosion h£zc.re, llhicJ- 2ffec~ v!rbJ£11y tha er-~ire lcze 

pr£ctically instcnt211eously. 

2.2. Subst211ces wh!ch have a project~cn h£zard 

but not £ mass axplcsion h£zard. 

1.3. Substanc~s which ~£Ve fire hazarc, either a 

ainor tlast hczard or a minor projection hazard or beth, tut 

net 2 mass explosic."l hizarc. · 

This division ccmpriE98 aubetr-icgs which r!ee 

ccnsiderably t~e rzdient haat er which burr. oneafter enother 

proeucinq minor J-last er· p:ot.eet!ori effects er beth. 

1.4. Subatar..ces which present n~ aignif!cer.t 

hAZArd. 
This division ccmpr!ses sutsti-nces which preser. t · 

oily ~ sm~ll he~lrd in tho evenf c~ i9r.!t!cn er i~itizt!~n 

cllring trar.spcrt. 

I • 



" 
l.S. Very insensitive substcnc~s 

This divisicn c~pri~es ex~losive substE:lces 

which c:rc s::> insensitive tltc.t thare is very little r~t-2-

~illty of in!ti~tion er C.:>f) trti:sition f rcm burni!:g -t~ 

Ce'CCllcticn ~cEr DO:ntci COl!diticns Cf trci:sport. As a m!n!

allll reqiiiremti.~~- t:h~y den 't expioc:e iil the fire tast. 

1tiye( un(~.r r.ressure 

·t!ic eiiss eanp:t.i&es: 

ir;lbien~ -tEnlpEri.eur:s. 

t) Li<jllef!ac gts:s· Yhich cEn ~ectrte l!c;ui~ under 

pressure it ii:lbie~t te.~fGr~tures. 

e) n!i2civec gases which cen be dissclve~ ur.e~r 

prassu~~ in i i~ive.~t, ~ilich mey be ttsorbea in c pcrro~ 

1llate ri £ i . 

ellis a_ ~-.ih!.le11U?t.E:~Ae_J~$1!cs 
!119 wcrd !.nfleininai:'le hes tl:e ilEille meming ~s 

~~i!mmelle• ihfilimmetie l!qu!es are i1quids. er mixtures cf 

liqutds 1 er ilqu!ds ccnt2.L~!n9' e:>i!ea in etl.ut!on er sus- . 

p:i::sicn, which gi\re cff en !i' .. flU.md~le v~rcur ~t or t-ela• 

·65·.·6cc cpen l:se~·. 

--~~--~....:;... __ ....;.;... ____ ~----- ~~ ........ __________ ._...._.~~----~·......i----· 



I

I 

Clcss 4 - InflcmmP~l~ sclids 

Substmces licble tc spcr.tC!le::>Us conbust-.:! c~ me 

subs-ccnc-s which. en ccn-:£ct ~:ith Weter, e.m!t inflEr.Un~t-le 

gases. 

Cless 5 - Oxidiz.:!.cg substBlcss, crq£nic rer~xid£s 

Thass ere subster.c£s ~'hich while -chemselves are 

net nec&ssarily cc:iabustihle, · m~y, generally, by yieldir.g 

cxygcm, ce.usa, er -ccitribute tc the ccnbust!on of ether 

material. 

Class 6 - I'c!sC!lOus (tcxic) U..d infec~ cne 

su:tstmces 

This cless COl!'pr:!.ses: poisoncus, which g!ve off 

a poiec~ous gas or vzpcur a:d ir.fect!ons suJ:-ster..ces conte.!.n

ing disease prcc!ucir.9 :n!crcorq~r.!sms. 

Class 7 - Re.eicective S'.ihstcnC"!s 

A radioaa;ive subtcnce is def !ned as any EUJ:-etanc 

of which th~ specific activity is greater than O ,002 micrc-

cbric per qriinme. 

Clas2 8 - corrcsives ......,......, __ ...... ________ ...._._~ 
Tti~se are substmce2 which, by ct-emical act.:! en,· 

will c·£use sev6re dmage when .:!.n ccntact with livir.q t.:!.seu-e 

er 1n the case of le2.k2ge, will ceuse ma~r!al d21112.qe or 

will d~stroy, ~he height or th~ m1zns cf transpcrt. 

', __________ _,:.. __ .....;;..._._,_....,. __ 



• 

These are subst£llceE-wh!ch during tr~~spcrt prese~t ~ 

dznger not menti~ned by cbe other clasEeE. This cl2Es iE 
• .. . . 

net esean1:itl f:>r tt:e prupcEe :>f CErr:!.e.ge by rrll or roEd. 

Clessif :!.cEt.icr. ccees 

The ccmpatil::ility grcu_ps as Eh~ :!.n cl~ssif ic£ticn 

cedes, shculd te Edo~tac. The def!n!t!cr.s are ~utuelly ex

clusive ex~ept tnat a sutst£ce may qualify for ccmrct!-

hility grcup s, regardless cf !ts .L~herent characteristic~, 

if .th~ pc.ckagir.g canplies with the defir.ition cf that 

qrcup • 

Reccr.une~c!,cicns on racJ:iLq fer class 1 

-In pri:1ciple, explosives should net ba pecked tcqether 

with explcsives cf a "l~.fferent nature. IIcl-~ver, when ~uch 

mixed re.ckir.g is allcwed, it shculc be suet! that ar.. ecciden

tzl explcsion of Z."'ly part of the ccntents cf the pec1"£ge 

wculd not be canmunicatee tc th~ rest of th~ ccntents. 

-E-adl ·pack£ge shcule be marked cuteide with neme of 

-ics center.ts, as well as with the n~t we!qht cf exrl:>sive 

.:and .tha grcss waight cf tt~ -peckage. 

l\ben the packaginq includa·s: e c::>uble envelore fille~ 

·with water which may freeze duri."'19 trznspcrt , z suffic.!e:'lt 

qu211tity cf an znti-f reez~ agent shculd be 2dded tc the 

water to prever.~ freezing • . 
Where siqnif icer.t intern&! rressure iE likely tc dcve

lcp in receptecles, euch recer~zcles shcu1~ be ccnetructed 
I 

·IO th~t de~cnati~~'shculd not be possi~le' bec~uee of th~ -------------------·--··....:___ __ , ___ . ___________ . 
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:lntemi:'..l J.""?:essure ·rise cue t:c ir.terr-£1 :lr exterr.<!1 ceu!!~~ • 

' 

... - --· - - - .. -
CL1"SSIFICAT.ION CODES 

- .. -- - -- -----. 
D~scription ~f ~ulstEiiee or irticle 
to le clc·ssi£1ed 

----------. ---· ------ - - -- ------ -·---~ -----. ----- ----- ----------- .... ---- -- .. --- --

Ccmpct.!
-bi:J.Jty 
group... 

~iiY axpici?ive t·ub~t.~~~ " 
klit:ie c<:nt:£mih9 ~ i>i-~~~ ~i-i~~i"~~ ~·b:. 
St~CE B 

.. ... .. ... ·---·-- r--·~·:--= -·· ('""::.;:.· ~;::-:-~.-
~Sii~t ~rlt~!v~_sutetaic£ cr-~her ~eccn-
dc.iy iiafic:.gr~tiilg_ ~p}.02ive i::ubet~.?~~·. ~r:. 
arti.Cia cC.~ta!iiiiig such axFiceive subst:~c£ C 

! . -~------- -·:: ... --· '." - -, "·-::·:.::-.-:-· :.· 

I Se~~c_·_a-,:y cetpr.i!:c_~~iig. axplosive-. eutste~ce:~r: .· . 
bl.a_c_k_ po~dar or_ article c:>ntz~ir:g, e. s~ecEccry 
d£tO!l'ating £Xpl~sj.y~ substzr.ce ,in e£Ch· CC-£e:· - -

·withl:Ut ma~~s cf lli!t:lc.ticn a.iic withcut e. prc-
i:e1:11:ng ·cha%'ge . . o 

- -...... : - ..... ...- -- ~- . . . .. . ':' ..... --

I
. ~~~~a. !:~~ti!1l:i~g. ~,~abond~ey.c!et~~i:iii9,~pio-

'Bin ·subst:cnce, w!thcu t :near.s cf initiat!.on .:.. 
·'Wl:rh ~ .prcp£11i.iig charge E 

"~~1a. ca1taii:ihg ~ -~~~ciic!ifY ~~t~~~ti~; 
up-1-c·s1.ya 'Eub~t~ce,with me~l!-~f initia- -:-
ti:On with or without a prcpelling cherqe F 

;~iechiiic "eubef~.ribi ~ er ~f·ii~i~ ~;.;~~~Ji~ 
~ J>iirptadL"lic subs~U.ce ,or i~icle co?lt-:in . .:l,:ig 
·beth C!t'A axplcsiva _ sutste."lce a.~d .u. illumin.~t- · 
-i."lg',inl:Enl!iu:y ~lzchry.natcry :i.r -sr.-'>ke~prcdqcing 
wb:s"C'Ence. (cth;!t. tha.-i_ a wetai:-ictiveted :cer
:i:(-c:~~- ~ :c:ma C9ntt1DL"ig whit~ .PhOSP~·l'U:otli 
:Pf1osph1'de or an iriflaiunabl£ liqu!c er gel) G 

:J\iti~le contai."ling beth an ~;i~~.ive substance·. 
:i.nd ·whi-ee phcsphorue H 

Arti:cl& .ccntz.in!n9 beth an explceive .substmc9 
md an •inf lammd>l~ liquid er gel J -

Artt°cle ccntC!!!ni."lCJ beth z.91 explcsive 
md a. tcxic chemical zgar. t 

-; tznct:. 

C1c:ss:!.fi
_c:et::!.cn 
CCC& 

1.1 1 

J. •. 1 tJ 
1 .. 2 1' 
.1 •. 4 J3 
1.1 c 
1 •. 2 (" 

1.3 (" 

1.4 (" 

1.1 D 
1.2 r 
1.21 I' 
1.s [I 

1.1 E 
1.2 E -
1.1 F 
1.2 F 
1.3 F 
l.4 F 

t. .1 .. ~ 
1.2 r. 
t.l c; 
1.4 r; 

1. ,2 ll 
1.3 JJ 

1.3 J 

1.2 K 
I 1.3 '~ 

-, 
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I 
I 

•=1----:-------
Explcsive subs~ance er c.rt!cle ccntc!nL~? 211 
cxplosiva sulstcnce End presenting £ spec!£! 
risk needing isclc.t.:!.on cf each ~ype L 

SUbstC!!lce or ~!cle sc packec er des!gned 
that eny hazardcuE effects arisi.'"19 frcm £c
d.dai~al funct.:!.oning c.re ccnfined within the 
peckcg~ unless the pack£9e hes tee~ degr~e~d 
t.y fire, in which case tll !=-le.rt er prc-ject.:.cn 
Effec"ts are limitGd to tha exte.'"lt that tt-ey do 
not signif ican~ly hi."lder er prch!bit fire 
fightL~g er ether emerger.cy respcnEe effcrts 
in i:he immadic.~e vici.."llty of the package S 

Method E1 Inner: not necessery 

Outer: begs, paper, textile, rles~ics 

1.1 L 
1.2 L 
1.3 L 

1.4 s 

Methcd E2 Inner: recept2cles, met2l, p~par, Fla.sties 

Outer: barrels, boxes 

Mathod E7 

Method E11 

, 

Ir.ner: tags, plastics, rub~ar, textile 
Outer: barrels, drums, steel removable 

Inn~r: tags, pl=stics, textile rubber 

Outer : bzrrals, ~exes, drums 

Inner: be.gs, textile, nit-tar 

cuter: t:cxes, drums 

Ir .. "Htr: bags, paper, wmced, pl2stics, 

Outer: barrels, boxes, drums 

Inner: b~ge, plp£tics, sheets 

Outar: br.rre.ls, ·bcxes 

Inner: b£gs, ru~ber, textile 

outer: b2rrels, drwns 

Inner: net necessary . 

textile 

Outer: drume, t.lum:!.niW?.l, st'e'!l ,' rEi:info?·ced 

chime 
.. ----,--------------------·------------------· 



' 
Mecilcd E16 

·Method E17 

Methcd E21 

" 

-----=--------

Inner: as spcc~fied ty the canpetent nEt~or.al 
.authcrity 

outer: as specified ty the ccmpetent ~at!cncl 
· auth<?>;i~y 

lnn~: ccns, ~etal, 9l~se pl~st±cs 

O\lta~; ~es, ~e.tu:r:~l wood 

Jrme~: b~g~, paper, pl~stice, sheEts 

Out~~; bcrrels, bcK~~. drums 
- - - - - ' .. - ::: r ...... 

lr.n~r: ~~xe~, f~brt!~9frd 

OUUJ:'~ ~~!3, ~~tal, r~per, ,p1.cs.tic:E --· .- _, -

lnne:r: b£q~, ?:11:-ler, -~axt!.1~, .pl~t.ic£ 

011·~J:".: hexes, £ibr.et-.o_~_rc. -·· .. , - - ... . ~ .... 

-...,...--·~-·-----~~--' 
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LIST OF 01'NGEROHS n~•ICJ'LS -; annmw._. __ _... ________ __ 

Substc~ce er article 

Number Desiqnc.ticn 

l 2 

i. J\mmcnium picrat&,dry tr centc.ir.iilg 
by weight, less then 10 per cent· ., 
w•ter 

C1£SS 
divi
sicn 

3 

191 D 

1. ey~16t~iiaethyie.~e=~rinitiani.~e 
corc1t~ite,hcxtgcfe,cr P..n.x.> 
€0lfa~ining. b}' weight, Et le~€t 15 
~&r 6En~ water ar at ieist io per 
·681i-&. phiecjmatiser i, 1 D 

l. i>i.azcdi~itrcph~n~l ,"c:cntei.Tiii:g, by 
w~ight,at ·1east 40 per cent wa~er 
~~ mix-t.ure cf Elcch~l end we.ter l;l A 

'- t>iet-hy-1an.:qly-ccl o1.!i!tr2.te ccr.tai..wii-= 
U.<J, i;y· wf!i9.ht ,El: le:as~ ~s per ce:it 
AGi .. vclEti-le wEt~r~ift.sclU:ble £hlecj-= 
a&t.iS&r l-;l n 

s. DJ.n.it-~cphot.c 1 ;drY c-E ~n:tiiliinef 
»S' w& ·.9hu. / ios·s tne& i-s per ee:it 
tii!ta~ } ; i 6 

'· t>iJ\.it1;~her1-ates C c!lkeli m~C.il~) 
d.ry ~r ccntaini~g ty w~ight, l~si 
thart is per cer.~ wa~er 1,J c 

1~ 0111.1 tr:c~ssor-oinoi ,· ciey· ci;- .cc~fe!r..: 
it.CJ by waicjh-t,lc!Se t-lien 1-5 par· ear.f 
w•to~· i-,1 o 

a.. ac1x~an-i-ert-d.ip~6t. y i-l!lni:i e c d.iP!·cey i,:.:-
J1ill6 G:i' hexy"l) i: •. i: o 

9-., <:u;a-nyl. n·itr~samiri~9u:myi-!dene Hy~ 
dr•zilie ,, cc.nt ain !r.f by weign t,. i£ 
la"~ l"O per cent- wafer· l·.·l ,. 

lo .. Gua.-iyl ri·itresam!nc-efue.nyll:etr~zerie 
(1:;.al:razane), ccnteiriing ,J:-y weight, 
at .idast 30 per cenl: wet~r er 
•ix'tu.J:e ef alcchcl me water 1.-1- j 

, 
l-l .. Lead azid£ ,ccm:aining by weiqht, 

ttt lcsesl: 2<' pf'r: c1;:ic wttar er 
mixeure of alcchcl ~nd water 

I -----·-

l.l ,. 

Subsi
d!~ry 
risks 

4 

+ 

+ 
6.-1 

+ 

Peck!r.q 

Pcckinq 
methcc 

5 

E 2 

E 6 

E 3 

E 7 

E 2 

E 2 

E 2 

E 11 

E 3 

E 3 

P. 3 
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12. Lead styph.'lc.te (1~£C! tr!nitrcP-scrc!
nata), ecr-tcini.'lq by weiqht, ~t le£st 
20 per cer.t wtter er mixture of £1cchcl 
and we.tar i .1 .,. 

ll. Mannitcl hextr,itri!te (nitremtnnita) ctr.• 
tainir.g ty weight, c.t least 40 ~r cent 
v·a~~r er m!x~ure cf al.cchcl End t-;£ter · i, l b 

14. Jlercury tulmL"late, c?cn~~in!ng by , .. eiqht, 
&'C le1st 20 psr eent water er miXture 
~t &lcohc1 and w£t-er i, i ,. 

+ 

+ 

+ 
is. ~~t~qlyeerins,desensi~iz£d with it 

laat~ 40 p&r eent, ~Y ~Eight, n9n• 
v~1t.tile "·iter !iistlutle p1Hegm£tleer ... 

+ 
i,i i> 6.1 

E 3 

E 14 

E 3 

E 7 

1. 

16. Nitrcqlycer!ne, spirit cf, ccnt~ir.ing 
MCr~ ttan 1 psr cent tut net me~ ther. 
10 par cer.t nitrdglycar!..~ in ffiuticn 
J..~ &lc~hcl 

l?. HitrcstLrch, d~ er c~n€i!n!t.g ~Y 
~eight, less ~hin 20 per cen~_wi~9r 

i,i i> + 

l,i i> + 

E 171 
E 19 

19. ~•nt~erythrJte te€rinitEtte (p9nfiery
thri.tcl tatrE!i!-t:ri~ er pett) etntt!n-= 
1nq by •~ight 1 at laest 25 rar ce~~ 
WE~£r er at iaast 15 per ea:t phl~cjlile• 
ti:;er 

-20"' · l'eiatclite, e.ry <ir eoii'fEinit.cj l':y '-'eicjhu, 
leas than 15 per cent t.·ater i.,1 o + 

E 2 

E 6 

E 13 

~1.. ~tin1tr~miiifte CpJ:.craide> i.,i t> + E 2 

~.. 1'tir&itr~rhe-.:ci Cpicric ~c!ci> , dfy ct 
CODtlini.~9, by weight, li!ss €hfn 30 per 
eelll; Wlter i.,i D + E 2 

~. l'~ihl trceh lor6Ut.iaae Cpicby i dl'iitifide > i., i o + E 2 

~~. ~tttc•iwn saifs 6f riiero ardmitic deri~ 
vativa•, expl6aiva 1.,j c- + F. 21 

.:ZS. Stdiu.-n a.?lte cf nitre it'anEtic derive.• 
tivea, explosive 

I 

-26. Tatr~itrcu.illrie i.l 0 

-27. Trin1:trcpt:.a!'ly1methyl-nJ tramine Ctatryl) 1 .1 O 

+ E 21 • 

+ F. 2 

+ r. 11 



28. Trinitrctcluena (TNr), dey- er co:itE.in!r.g 
by weight, less thC!l 30 per ce~t wc.ter l.I D -+ E 2 

29. Tr!nitr~zr.!sole I.I D 
-
+ E 2 

JO. TrinitrclE.!!zar.e, dry er ccnttl."1!1:.g, by . 
weight, lc.ss thm 35 per cer..t wc.ter i.1 D + I: 2 

31. Trin!trct£r.zcic· c.c!d, cry er ccnt~ining 
by weigh~, less then 30 per cent wc.ter 1, i. D -+ J:: 11 

32. Trinitrmetc.cresol lai D + E 2 

-33. Trinitrcn£phthc.lee L.i D + E 2 

- l~. Trinitrcphe::e~cle i • i D + 
- . 
E 2 

I· 

• 

35. Trir:.i trcresorc!Dc 1 ( Etyph."1! c E.c~d) , cry 
cr .. ccntcic.i!:g J;y t--e!.gt-t, less· thaL 20 per 
CE:lt waer er mixture cf c.lcchcl er.d 
W£Er i1i D 

36. urea nitr~te, dry er ccnt2:!.nir.g l-y weight:, 
l~ tha: 2 O per cent \o"£ter i. , 1 D 

3'1. .J.mmtJ::ium ~itra~e ccitc.i:ling mere then 
0.2 p£r ce:t cf ~"busti~le substc_~ces, 
incl.udi:lg c.::y czgcic substEnce cc.lcule.t• 
ea a; ~£.rJ-:m, tc the exclusicn cf ~Y 
ohtii:r added Eubst.E.!lce 1, 1 D 

38.. .Ammcnium :nitrE.te f ertilize.r which is 
.mer£ 1i£bl~ tc explcd~ thE.r. amncr.ium 
~te cote..i!:.!::q 0 .. 2 p~r ce.n.t cf cm
.bu.U±bl.E. ·subs-tz:lcEs, i:lclucing u..y cr-
9air BUt:stzr..ca ctlcul~tec E's carbc:i 
tc the ~x~luston c4 ~Y ether £ccec su~· 
st.cm i • i D 

3'.9.. lla.rium %Zide., ery :»r et:n tt i:ir.q cy 

- . 
+ E 2 

- -
+ E 2 

.. 
+ E 1 

E l 

·.weigh·t, :lees ·:trrar. 50 p~ cct water c.r + 
~tl 1,1 ,. 6:1 E 3 

40.. -~ytlrtetn:methyler..e-te"C.rmitrz:m.!?ie 
-UL.~.x. er cctcge::~) c-cr.ui.9lir.q ty wf!!ght 
at J.e.ast 15 ·per cert ·wtter er ~t le~st 
.J:O :per :cer.t phlecplat! ser la 1 f' + E 6 

..u. s·cxiiu.1' C:init~crthc crescl·ete, dry er 
ron·u!r..ir.g by weight', lase thr.l 15 per 
cc..,t w~~er ' 1.3 r + E i 

' . 
42. Sodium picrt~tt~, dry er c~r.t2~~i~q,hy 

wuight,, leas thm 2C per cer-.t ir1~ter 1.3 C" + r-: 7 
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43. Z!rcc.nium p!cr<mc.te ,dey er ccnt£i..~:!.::g 
ty weight, less· then 20 par car. t \o~ater 1. 3 c + 

44. ditrcgucr.!d:!..~e (picritg), cry er cC:itzin~ 
ing, by w£ight, less thc.n 20 per ~t 
wctar t·.1 D + 

45. Ni~rccslluloEc? with lc£E thcr. 2S per 
c~t w~tiir (er !.lc:>hcl) by we!q.ht 1-.1 D + 

46. Nitrccellulcea with lets the.?! lf ~r 
c~t rl~Etic~z!.r.9·sub£ttt:c£, ty We!ght 1~1 D + 

47. ditrcc~llul~se ~1th net l~es tl\En ~S per 
cE.:lt c.lcchcl by w~iqht 1; 3 c + 

48. · ~i~rc~llulcse ~:!th ~ot i~s£ th~n ie par 
CE!lt pl£Stic!z!..~g £U~Btftlce by W~!ght 1;3 C + 

49. 

so. 

51. 

52. 

53. 

54. 

ss. 

56. 

57. 

58. 

5-.. l!~rcbenzotrii!ZCl 

Tri.~itrcter.z~~esulphc~ic tc!d 

Trir.itrof luc~er-one 

Tr!r.itrctclucr.e (T~T) mi.Xed w!th tr!~ 
nitrct:LZEne er hexanitrcst!itene 

Trir.itrotclue~e C~tT) mixee ~i!~h ~r!~ 
nitrctL~ZEr.e 2:.d haXlhitrcetiibe~~ 

Tritcr.E.l (T.'IT mixad With tium!.r.!um) 

CyclctrimEthylere•trinitr~~!..~e Ccyeij~ 
nita er ·hc:xogc::.E: er !?DX) m iXed W! th. .. 
cycl ctetrnnathylencate"&rtnit rm!ne (HMX) 
er octcqe:-,e) ,ccnttir.ing by we !qht et. 
l.6as"& 1 S per ca:.t wt.ter or it l!!it 1 o 
per cc:nt phl£'Jlllttit•r 

HexL"litrostilber.~ 

H~~tcr.el, cast (htJC~~n m!x·ec Wi-£1i 
trinitrctol~er.e at.d tlum!«ium) 

Tr!."litrcr£acrci."l01 (styph.91!C tic~d). ccn..: 
t~ini:lg ty wEight net leee t;heri 2·0 r>~r 
c.r.t water (er mixtur~ cf 2.lcc.hcl ~"ld 
w~~er) 

l;l D 

l;l D 
. 

l;l D 

l;l D 

~ 

l;l D 
-

l;l D 

-
t;l D 

~ 

t;t D 

. 
L·J. D 

+ 

+ 

E 2 

E 18 

E 16 

E 16 

E 15 

E 15 

E 2 
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PLOT PI.Aa.i DESIGN 

"lbe prof iJe canpoccn:ts of 2 canplec ~~e t~e!~ e::>n

.Decticn. T~ mitJJl F-ilcti~ns cf <>- ccmplex er cN!m!c~l lQrke 2re . 

e.. p~~!~ 

b. Ui;i ).j.tj.eJ; end CClllllO?l servi.ce~ 

c. !'Jeebmj~~1-en£rgetic a~ 1n~trm~ts :ia~t:it:eh~ce 

d. U~,,i) J?Vl>l!c .m~!ntienmce wcrks 

e. ~w Jllj!.-terie.le, m:.d prc~ucts md mx!l:l~ry 

.JD£'teri2.l.s nez:aq~ 

~. Lc~~.t-r;.9~10~01nq pl£tfo?ms 

9.,. "t:u~ we.ter tre2ba'2nt 

.5ect1®~ •b• thru •q•· ~e meL"lt to sarv~ th~ 11un 

p.rcdu~.n sect19'), their E.ct!vity bei.ng subcrdinated te 

~g ~he J»C'Ji.1nrie.l prceucticn of the canplu. 

Mal-ti.pl~ cainections 2re 2chievee ~atwcen th~ !UX!

.lluy sect.ic:is ~d the prccfuctior: 2ect!cn ir. f!eld~ epee!fic 

tc each se~:m ~par2tsly, their ~ct!vity ~e!nq suter~~n~ted 

to 'th~ %Ytlmi~:l ~\lpply cf P-W mzter!sls, sel"! of ct-emical 

pn>daets # :ce.chenJ.ce.l mdnte~2~ce cf equ!pmer.t, rurply ef. •p~ 

parts# -per.iod.icu .. plu.ned inspecti~ns ~d emergel'cy !r..spe~· 

~- •±~-up •c reatert-up cf process plant2, li~!d ef• 

:flllent me w"t_e we.t6r trertment so thzt tt-air dischtrqe 

llbculd JDEet ~.he ..requireme..,ts cf the norms !r. force. Thf' 

mccth .cpu~on of this ccmplex m~chm.ism r9quiries z gc=cd 

:pl.cni.~9 cf the' euxili~ry sec:t.i~ns acc!vi ties, hiqhly qui.l!

fi~ 12.bcur, tocls 2."ld c:?e.vices h~!nq th"! accurctcy cl ess 

.au.J.talle ~c nP.~ssary cperLticcs. 

··---------------------------------"'."-
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The ccnstruct!cn ~f the ~iliaey s'!ctions ~hell 

Jreep thE pece vi th the de.velcpnait cf the prcructici:. s~c

ticn, by me.in c:!evelopnen~ stc.ges, tt.kL'"lg cere tc lccEte th~ 

c.s far u pcssible !n the CC?!swnptioh er setv!c.in9 ce!!ter 

cf prcductive pl en ts. 

a. t.1.thin the producti~n sect:!~n, multiple cmnec:

tions ue established ~twe~ the 1>r~ci'~s pi.tn~t m£kiilg up 

this s~ct.ion 1n view of precessing c::erti:.!n sut-pr9cuct:S El:('! 

aeaif inished prcducts • 
.. 

Th£ attachsd 11luctret1rn lh~e t~9 ctnne~16ft 

~tween the precess pltJita ~tk1n9•up a moaerh ref !.hery 2~e 

m Ediecer.t. petrC'chamic:tl ccmplek. Frhh this aiaiysis it 

results: 

- the si9r.1£1~~t share of th~ r~f ih~ry preeutts 

aaant tc pe.trcchemic~l prt-cea&L-19 (prCf>ef!!! • ~r<>pyi~!".tt ,butt.t\e

butar.e, iscbut211e, g~golihe, b!l, r~ff!fi~te, gas ~il, be~

zene, xylenes, sulphur, ~.s.o,)~ 

- recycle of ~:.me petr~chemicai. pr~ducts tt refin~ry 

auch es (b6nzene•tolu£nE·>t~lene cut, t'i'/f'~lysis qascl.ine, 

pyrclysis cil) 1 

- the mul'tiple COhhe~ictl~ •xiltih~ ~etweeh refinery 

,prcduc'ti~ns on tne hN&~ ~d the pettt>Ch6~i~al l't'CdUeti~ns 

m the ether h2nd. 

b. The utilities aeeti~n covete lll the u~!ts secur-

.ing the prcducticr. cf so•c2lled "secor.dzry ut~l!ties", !.~. 

acycled water, de:nin'!re.lized wzeer, inl!'t.rum'!nt eir, r.!trog~~ 

cxygon, procEae·z.~.r, refr!9~r~ti,:,n, condens£t~ ccll~ct~-,n 

stA~i~na sizad up a~ is to secure the nec~ssary ~utr.t!ty 

I 



• 

F 

1 1 CRUD[ 

' = I -- -

-' PRIMARY 
DISTILLATION 

8lACK OIL j 

A[Sllll[ I 

COKING 

P~.'t::.S 
l•!~ 

FLOW DIA.M OF AN INTEGRATED COM 
REFINERY· PETROCHEMISTRY 

l 
I 

~r '1 1 ~ fGAS FMtilONA I m~t1iir I 
I ___ 111 n _J 1111 

I I 
I I I I I I I I I I 

MRX I C5 
j . i i I I I . 

I I 
I I I ! I la~ES~t11S 

_4j 

HYDRO FINING F .. _ --I . ......... ,i •···· I I .. I I I I I 

I I I I 
I 

I I DISTIU.An:I IHIDAOFIH[D 
.. . II 

GAS OIL 

I I 

r-~~~~~~~~~~~~snAt 
C~J 

-
. 

H 

~ 1 ~n~~;N~I rROCI 
·c~ :t'.~PY- 4 •lllll.Yllll 

n [~~~!':'~~--J I"--- OCT AH 

_., .. ~· r.l\r.;) J-----i L..i+i&EE ilifi I 
Tlltll 

TICll 
ITIM 

: !(POLYISOPRENE L.J I 

CATALYTIC 

CRACKINj 

l - n• 

·~ 



cf ut:il!t!.es zt tha bettery.limit cf each pro~ss u~!t. 

The icc£t!~r. cf t~e utilities sectich !.:: t~e vie!-

.:U,ty er even !:l the co~sumpi;:f cr. eo_nter cf the precess u~i.t-s 

~'tr.ibutas to the recuction cf investme..~t valu~s fer t~r 

ccnnac:c!on pipes; piperE.cks a:d power s~vfr-g for pum['!ng. 

c-g. The ot.l:er wxiliary sect!~ns Sfiaii J?e iizec 

U..f E..Cccrding tc i;hE. S{'Bcific E.ct:!.v~ti9S th&y ere m~i.-\f fer 

~£ prcfila ccmpcr-e~ts cf ~ ca:iplex t~k~s w~ll es

i:Z.t.lls.hae EI~Es within th£ ploi; plz.:i of ~ eh=micai v.C.rk!'.-

th~ st..ructurc cf a Fl Ct pllr. wt.csa mi.!:1 char·icee:t--!s f~ ce ir~ 

prccc.s.E f~~!.cnE.lity u.d s£fety. 

Th~ ~ree meL"lt tc tha cc:istructi.:>n of tin!t-E' m·ece up 

of several indu2tr.:!.sl e:.terpri2as, !nter~:tri~cted fcii a:;.: 

op~ra:..i~ .!:l the process Cf prcduC"e!Cl1 Cr Supply cf- u:f!i!t.:!.eE 

m indn2triz.l. z.rE-e.- The !ndustr!zl 2nas c~.:i tie Y.f ciir~nt 

prcduct:i:::>L~ f2.rc.!ally Occupied Cr free 1mds nie'aiit-. rcr-· 

Dlcustrie.l 2.reas CL~ be classi£ied C.CCC'rc!r.~: tc 

.avaral criterir. £8 follcws: 

· z) Acccrdi.'lg tc the impcrtence of t~t! iriduetr·:! e 1 

- --- n·---· ! ,, F: 

1 111' I II 11 
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b) ~cccre.!..~g tc t~~ ~p£c~f ~c cf the units !n t~c 

.i::.c!us tr!tl 2..rE E.: • 

- liquid end solid ~~hEt-ences EtcL~ges 

- mixed:: prcducticn t!!:d EtOr£ges 

c) Accc.rei:lg i:c -the :n~-tu:re ~ th!! prc~~a~ ~n>liE'd 

Jn tile p:rccuct.!ve imiu:= 

- nfi:iery 

- r£f.i:1e-ry e.::d ~-trc~hem.irt~ 

£~tr.:: chemi Etry 

chemistry 

- .ma.chin£ buildi-&9 

- .me~El1urgy 

d) .1'.ca>.rd!.ng to tts ha-c:.;rtl cf the -!ndurt:r!zl u-::.in 

m the £r&a: 

- explosio.n .haz-u.d 

- :fire haz:£r.d 

The lca:ticn o:f .±:l:du-str~:al n-E·es :!:l th~ vi c:!:r.~ty 

c:£ url::an er %Ur.al ·rlu:el! is ~:abl:!:e-hed .by 1ry.Stern~~:zrt·f.cn 

plms Cf ilE ccnee:r.ned l'l~<"e:S,, UkJ:r"1'] :!-:?-to ac:c:ount Thi! 'fcl

low.ing cri teriz.·: 

- prc:x.im.ity cf ex.!-stin9 access .rc·a.de., railwzys 'Zr.:~ 

rive.r.s or ccnne.ctiml pc:s.Eibil.!t!u 1 
I 

- availability cf .ncnrroduct!ve er .lcw prceuct~ve 
' 

lu.ci; 
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e. 

- cl:-sarv£.wice of arc~itecturtl eemand~ fer urhP.!:. 

d£valcpm£nt 

- uphill of a pl£ce, jud<j:!.r..q by prev~!l!nq w~nd 

direction; 

- trmspcrtaticn me-ans for operaticn p!!rsonnel cf 

chemice.l plmts. 

The syste::iatizaticn surveys reqarding th~ lc:r..d 

meant fer the industritl areas meke 211 z..wialysis ~ all as

.pE.cts concerai."'lg: nature of lc..wid, supply cf primary utilities 

-transpcrtati.ons, env!.r:>nmenttl prctact:!cn end fual EUrPly. 

2.4.2. Plot Plc..~ cf a Chemiccl Ccmplex 

ThE plc~ pl~n cf e chemiczl ccmplex mec..~s the re

prezentation in crthcqcnal prcject!c~ cf all inMistriel 

ccns tructicr.s, mtl.n equipm£n t reads, re.:!. hn~ys, piper acks, 

sewers end social-administrative buildings et scale 1:5000 

er 1: 200\i. Pares cf ~he plot Fl!.n can also be £cc.led tc 

1:500. The attached illustration shows a plot plan of a 

hypothat~cal petrcchemical complex. 

One can see the e.rrengement of prcfile ccmprnents 

in certain areas cf ~he plot plm, as foll:>ws: auxiliaey 

units, proeuctivE: plants, ut!.lities an<! cemmcn eervic'!s, 

storaqe te..~ks f am, lo2din9-unlce:ding ple.tforms, "'aste water 

treatment, flzres and eff ge.ees reccve?'1./• 

Tht arrangement of prcf ile cemrcnents is done ac

cordinq tc th~ fcllcwir.g, mere impcrtcmt criteria: zuxiliaxy 

units cover zll the adn'.ini•~r~t!ve ~r.d cverhrul3~g cff !c~s 

loc~ted zt ~ di$~2nce cf mir.!mum 100 m f rcm th~ produ~~ive 

plante, cutside t~e h£zard~ous ZrPz. 

l I 
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T~e prcductive plcnts r:.re loc£ted !n t:t-e f le"· cf 

r£w m£terials, !nterrned~ate 2r.d e~c prcc1ucts, !r. prcce~s 

huilcings net b~gqer than 150 x 300 m. 

Previsions shall be m£de bet"~en the precess hlild-

ings for traffic ~c pecestri;ui access.reeds tc permit c!r-

culation cf solid mater!als, fir!!:ll'3."l, rep2irs and ma!ntgr.2r.ce 

aggre;ates and creraticn perscr..nel. 

Utilities a.~d canmcn wcrks are l~cated £s far as 

·possible in the grt.vity cer.ter cf process cor.sumers a."ld are 
. 

built acccrding tc ·tha develop:lent stages of the prcductive 

plcn~s cf the Complex. 

Stcrage tE.nks f a:rms ar:.d loading ar.d unlccc.:!.ng 

platfonns are located by the!r.destinati~n, fer flanmable 

liquids, liquefied gases, ccrrcsive cl-Emi~el su~stcnces 

at dist~~ces specified by fire figl-ting regula~one. 

haste \o:ater treat11ler.t f E.c!l!tie£ an lcczted out-

si<le the producticn areas.tc the dire~'tion cf nature! 

1£nd incl!naticn. 

·-The plot plan shculd divide tl-e are2.e md f ac!li

·ues in tc independent risk areas th ct would ccntai."l, ee 

nearly as possible, one qeneral type of equipment such as 

~anks, spheres, tullets, pipe r2cks, precess unite, util!

·.uas building, waste we.tar trec.bnent, flares and verious 

tyres cf buildinqs. 

The fcllcwinq clc.ssificc.tion is known for flrmmable 

liquid: 
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e. 

• I 

Class ~ : Flanr.1a~le liqu~d is 2 liquid hcv!ng 2 flaEh point 

below l00°F (37.8cC) and 2 vapor pr~ssure not ex

ceeding 40 psi (c.tsclute) at looCp. 

Class IA - have f le~h pc!nts below 73Cp c~d a 

bciling poinc bElow 1 oo°F 

Cless IB - have flash P?~nts bel~w 73cF er.~ a boil

ing pcint at or a~cve 100~ 

Clc.ss IC - have f le.sh point£ at· er £hcva 73°F and 

· e. bcil ing pcint below 1 oo°F 

Class I! Combustib~~ liquid h~s a flash pcint at or c.bcve 

lOOcF. Ccml:ustitle l!quids ere cs foll~ws: 

Class II - liquids have flesh poi..~ts at er ebcve 

ioo0
i;• and below 140~ 

Cl:!ss III1 ~ liquids have flesh pcints at er Move 

1407 and belcw 200cF 

Class 1-ra - liquids have flesh points et or ahcve 

Cle.ss c : Unsce.ble (reactive) liquids c.re those ~nich in the 

pure stite or es canmarc!ally pr.>~uced or tr211sp~rt

ed Will v·igcrously polymerize, deccmpose, ccndens&, 

er ~ill become self ~ctive under ccnditione cf shcck 

preseure er temper~ture • 

I_: ____ -:-~ 
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liAZ1.RD 101:rrIFIClTim1, ~:ULYSIS .N~D 

COil'l'roL 

'The indus~r!al r!sk !s def !nee uncer tte fcJ:m cf 

~rt~!n prceucti~r.. lesses, prd·c.bly mc:c.e.lly, or hume ce-

su£li~ies £s·s result cf unforeseer. tec~~ic~l inc!~ents. If 

W£·werE tc pu~ it intc £ re1£t:ion we cculd wri~e: 

R = F x s whoP- P - risk er e.~ir-uc.1 lesses "mict- m:!ght 

.e cccur ( t/yr) 

• 

F - frequcr.cy er r.umber cf unforeF~£r. ever:ts 

t.hich 1:1ight cccu:'.' !:1 m yec.r 

S -.sev~rity or averege less per evar.~ 

t/event 

The pcssibil!t!es cf Lprly!ng the rgl~tic.~ ee

penc en s~verc.l fc.ctcrs, ancng t-!hich: !de-"ltificE.ticr. cf risk, 

ce~enninaticr.. cf zcc!dc~ts frequE~cy e.nd c.verege severity 

p&r event, have the h!g~est_share • 

Undenic.bly the risk. ident!fi~~ti~r. remE~~s the 

most difficult protlem cue tc tha high mult!tuce u.d ~!versi

~ cf events (frcm gasket brae.king tc equipner.t f eilure) whic 

m£y le£d tc technical eccieente. ~ very useful mezr.s m£y te 

the statistics of the events in similar ple.nts whict may re

pr£sant a tasis f cr identific~ti~n of fcreseeatle r!sk. 

In view cf risk identification ar.d ditermir.at!cn 

cf thE sav£rity and frequ~ncy of technical events it is ne~ 

c:essary tc prcceec tc a classif ic~ticn of the technical ac• , , 

cider.,ts, as follcws: 

1., Commcn 1ccidents wh!cl" eo r.~t rEsult !:i plrnt1 

I 11 
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·-=I 
&hut-ccw:i ~ut: cm enc in injuring t:h~ p£rs:>!'.!lel, <'!££bl :!.nq 

•plcyeee t:Eapcru-!ly ( lcw _!nte:isity fire, ec!e er l-cE!c 

bu:nE, elEci;rccu-cia:, fEll!n9, etc.) 

2. Fj.r~E cf le.xge prcpcrt~cns, !!Xpli:sicns-cf 

prcCEsE equipmer.t ~ler.se of ::.oxicus "il!ch m~y l.e!'.c tt plE'nt 

c:eteriori:.ticn ~"ld .shllt-ccwr. ever ~ lc:ig peric~ :>f time E!l.C' 

3.. ~9 t!mE pclluti~'"l cf tt>e e:ivi~tr.:iuen t:E l me

'1.u;n ~ ~e:oir.it.i:m cf grcn:cwcte.r tel-la cue te th<! !nf!i

xr~ion cf some chernicEl .resieues net sutjeeeee.tc ~ioeeqrE-

da::tJ.or:., ci1i!ch£.Xge tc z.tmcsph!!re of tcxic '!£~e£, !!tc~ 

cides, pclyu:ether.es, phE%1Ueceuticc.1s .. 

:D~ec en stz,.;:istic£ nc.c~ ty Epecial trqwizE.t:!cns 

tile freque&cy C-f ccqerous £ccic1e::"ts .ir. crude p:tCceEe!nq 

.incust..ry a.'1 petrccha:ds,.;zy :!.s ert~rt.ed u ft"llewe: 

Eire at at. cri.ge t ~k ~ tt. e! 1 ~r 
j>etrccbemi~l liquid prcducts 

~plea.is:& er f.ire at liquefied gas tznk 

.E¥plcsicn er £.ir~ ~~ z prcccs~ pl2~t 

Delnr.9e ef ~qu!pmer:.t "'i th :icn fl zmmz.t-1"' 
aul.ei:.er.c~ 1 

,, 

Tatlr 

3 .. ~ x H>•4 

J. t) x io·" 
1 ... -~ x io·4 

·2.0 x l <'•5 

~imrqe frequ1tr.cy cf i:.hf! zr~c•. f~ c '£quirm~nt ~n 

the che~ic.~1: !:,euscry, r.cccrc!r.~ tc th1:. put l~sh11c ~~ttt, !s 

11 I 111 
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-

<Jiven l:sr~u:u5cr: 

- v c.lve brec.king l-0 x lf\":..8 /h 

- fl~qe lreE.k;i..91CJ l-0 x 11}-P-/h 

- conpens-c::t.c.r treaing 1 .. 0 x 10':..8 /h 

- :PlllllP ~r CC!!tp.res_scr ezm-e.ge l..,.O :X 
.. ":..8 
10 /h 

- -yuv.c bl.cckinog in•cff• er •c::• 
,:pos.ii;icr. l-b x io:.s /h 

- ~9e t>.f ~ ~1ec;:_~r rt::lt-~l 

-~ystera 1-.-0 x ut61t-. 

l ... b :x io:.61¥~ 
-1 ... ~ ·x 

- -.a 
If) ~ /r...•yr 

$.1.U..c:n·ticr.. :f.~r tt..; p.rrc£E'E p·b:r.. t ., f .• f'"' 

- g.r.cupi.-:q cf ·the; h?z:trdecus equiprne!:t !?: ·"·~ii:.. 

th~ ef:fc~s cf ·fir~ J:.rcp?t]"?'ti~r.. l:e m.it .. -ini"zi!c 

- »~e cf gz.:s ~etectc:rs !~ ~re£s p:rf'seht!~g t~9 

.d=9~r cf _hyc.rC'CP'.rt.c:: V'lJ"Durs .re.1~-E-·se 

- adv:e.:::ced -p:cccse eutan~tj::>r.,, fu-tnieft-!hq of 

J.Di:e.r11:-Ckit:9 JtY%temS f1:r :fJ.·~·'E W!th fi-re ~r explos:iefi hezere 

- aal.ectiai rf :cc::-s.tnrcti..,n -ma·t.e-r!a1s te:r ~quip~ 

..ae.r.-t ar.e pJ._pes tc ·withn'Zr..c the cper·c.tj;nq ·ter.tF£re~t.i:fii:t!? e~.d 

_p..re-s.sJl.r~s cf -the prccass :r1er.te 

I 11 
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me steal structures ESs'!lree c.q~!.~st EarthquEkes er strc~q 

t. ·r.ct!ve steps tc.ke:: ~:r!nq 'Che ·cccurrer:ce 

d tl.J? -tectu:i..-cc..l .ecc!.d~t !n v:!.ew ·:>f .l!m.:!.tL"lq its e!~thfc-

-i;ive ef'f£cts, "81l'Cl1J which: 

- -.tr..£!n!nq :c"f :opeu;t±cn -per~nnel hy -£!milrtt.!.~r-

d $.U:i.a.el:.ts :.tr. ~-r .tc :ten -the ~&1 ~c-£pi!'--i:l-!l::y ~f 

_prcap:t i!.d:.!.o 

- :Jltdr..te:-..:£:l.ee :cf :euC:!!tJ:£ :zr..c ~pt":!:-c ::z~i-sm :sr-t:eri -, 
tt :n.oxi-cus :c.:ic! -n-m:iret'!-e -g-zs del:":e-ctcrs whicl: ·sh~l-1 ~ni?=tq:!.-zf: 

:the~~ :s!gr.:-=>"-1s in .ccse rl dz?:qe.!'." I 
-:~reczut±on.i!lspect~C? -.:f ~~fe~y velve c~~•~!i::nl 
- T~"riii-c -·~~v~-t=t.:!:er. -cf 9!i-re ·f~g?:~ih~ futru-:£ 

:The ;pi!'!tSi.ve :zn-c .n:t~e ~tep~ ~:peci.f ic tc each 

,:Precess :l!r~ as-tzl:li-shec -rt -the ~l!Jne time Wi ~h tl-e e i aro re.
il-on -:c"f ·d£s.ig::. dccume??tat!c= rd open. ti!)h ih~truct!cns c!: 

-3:he~pxc:cess :pl:zn.~. 

:!lktRrC! :er.~~y£ie e-s'tim~ted the frtqut~e!!! md 

:ccr..s~en:c~ :cf :accidents -ceuEee ~ lese ct ct~tt!tJn~tt ever.ts 

:n :ccnEJ;~rec ·.:the :FC££il::le fa!lures cf en~!neered §y!'teme ir.d 

~hem~"<2:1-pel!B:Cm£1 ·tc 'Ct"pe ~d.t~, er miciqite, fh~ 6t~ 

:'feces d ·these :l!:CC!:dents.. 

·~ ~implify ·.tt-.e malyeis, et.et- Pi'Oceeia u:'i.!u wi.e 

.div.iced .intc precess &E..cticr.s. It w£s estitntted tt:e riik 

:lil2£.;);Ci~~d .with,prcc~se s£ctior.v in m1ny P•~r6~hemic~1 2refs 

..i..~c th~~ ccmp,rcd these estirn~tfs ~ an 2ccept~r.a- cr!tericr. 
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with these £re£s, 1neicefe ~~Ere imprcveme."lt is needed 

and whe:rE. ef f CrtE to reeuce risk mEy be moet ccst-ef f ect!ve 
. 

The mttiv£ticn fer est!lilatin9 the risk cf e 

pLrticul£r Lt:tiviey is tftEf. ~ judge ~nether a level cf 

risk is &~CEptd>le. OilE eXetple of ~ criterior.. fer ac

ceptt.tle ri~k ~mtir!scn is ~l:e •ccriE'ter.t risk cr!ter!cr..•. 

A ifvei of ccns~iii'f risk ex!£te wh~r. the prc

~ct ct -et.o frequeney et:d eeeseque.'ice fer eact: ceteqory 

cl &cci~~~c is tlie sane for iii citegcries cf £ccider-ts 

.r-egt.rc.Hess ~f t:he lEv&i of 6cnseqtie."lce cf the £cciden"Cs. 

1ha ~er..ttttt risk er! taricn is i cernpletely ctjective or 

~-~icnai ~ri~e~ien f 6~ ~!Ek c0iipari£or. when the desicion

m4ker hts infit~ite resourcee with which to cffset lesses 

fr~ ic~iden.tis, 

Ofh9il I llowev'er i the iev"el cf concern thet a 

CCllp&ny has ior some tyres of icc!derits ie qrec.ter th~ 

~&t £~r ci~her types cf accicen'fs. Fer exzmple, a ccrnper..y 

m4y t.a '-:i-1iin9 ~c spend :resour·ces tc reduce the prceucts 

a ti'pedtaci f.requ-eP..cl.-&s &ci cc5ri-S9q~r.ce for eccit='er..te tr.at 

c:culci tt-ta_iiy· diestr·cy· i pl€Bt Clow.; frequency, hiqh ccr.

ll&queaoe icdide!ite) I tThii~ they miy not be Willing tC epe~d 

~e~& e6 p~ven~ au'4-san-ce~typs accidents (high-frequency,. 

kw•O'a\seqUen~e accid.eritS) ev'6ri if the absolute risk 

uacsoiated with the ;;i;·c types of 2cc!dents is the ema. 

Ill 
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In ether wcrds, the ccmpmy exrresses mere ccncem for 

very high-ccnsequu:ce ~ccider,.tl> i!r.d is wiil!..-iig to spcr.e 
Ji10r£ 'Chm £.ftlr Sh£P- (frcm Cll ~t-solu't:e !:'~sk stai1(:t:.. 

p>int) of mmey tc reduce the ~leclute r!ik:. cf f.igi-:. 

ccnsaquance ~ccide:its below the -~soiuta r!ek ~sscc!at~ 
ec! ld.tb nuis~ce~type ~cci.denta., 

• 
9Jbe risks esacc1ited with ioss cf cc~tEir.ma~t 

eveLts in the selected areas 1nchU!ia two tji.~erii fy[e; 
·of Jmpe.cts: sefet_y ~peen e:?d eecf-Oi!c !inpicts. 

There !.re mmy types cf sefefy ~p~Cfs thEt 

ca: affect r:f~ery perscr.nel 2r..v/or the ge~9r£i pubi!c 
arttlee 'ChE -r£fttery. 

Ecc:ianic i."Dp~cts must be teke11 .i.~tc cci.s f..e~.: 
re.tiCJ! sil!ce they ue cften tt-e reeiiit cf firee md ex.: 
plcsicis. 

The pcssible eccnomic ccnseque:ice ct t {ire 

or t:Xplosicn incluce business interrupt!on; equfpmeit
dmnage~ me inver.t!.ry leases. 

E£Sed ci the eccncmic r!sk eniiysis we 

dev~lcped SOllE Specific reccr.mte:-.d~ticns f Cr ffii i.oiciiv!:-

du2l prcces.e ur.!ta. 'Ihe follc!r.q ~re f~e ex:l6Upie£" o'l 

~•rtl ccnclusicns ar..d reconmer.dt.tlfns; 

, 

'· 
., 

' . .I- -·~ - - .-,_ 1- ..... 

11 I I I I 



• 

Acs;.iuen~oi _i,n vo.l viJlg proce.$~ .$ect.ions co.n~aj._nj.ng co.~..r~s

~orai Are t.&te Jl..omi_njlllt ecP.n01n.ic r.i.sk CQllt.r.i~uto.r.;i .• 

.ale .re.cowwende~ tnat tne _refi.nez:y .m.a.in:t$iin ~ _r~gu_lar 

aitlU'Vsl.i.l.la.nc~, ..iJ.l..i_pection, and WAlt...i._n9 _P.r99-rjllll t9_r Sbe.;ie _l~_r?~, 

~gi-t..1,oj;. c0>&9r~.so.r.B .. V.i.brjlUP.n :.l~te"iD.n MQ :PilS~~_rn ~.9~0<JD_i-

tio..a tee®o.lo~..1 ..i.s ~va.i.la.ble ~" ~.c:t .i..o.cJ.:p.ie.i:-~ .d.J.§.J'~Pt:J.v§! 

cD14r~jjo.r .fAi.l.l.l.re.s to.at CAD leild t..o .loJi.$ t>-f .e~~~j._~J)~ .a§:~j._,. 

~e.o~ .. . A p.ro1:1raiu ~.in9 ttlis ·tec.o.nol09y w.i.ll .h.e.J:p J:e~u~~ ~h~ 

e~.ecusi iXta-l.UeJlc,t oi cowpr.essor .f a.i:l.ure.$, -tJius ~~~_µcJ..n~ -~~ 

ecgno.W.c .r.LiK tor t.ae .refinery. • 

• ..ti.uclo->e..i area 

c.r.:i.at~s t.i1e potential .fo.r exp.lo..s.ions • .P.ev.ex:al :P:r<>s:§!"J:i~ _s~~j.9ns 

s;:g.iwi•t.iJl<J o.f cs:> .. u4*)re.s.so.rs witoin .D.ui.ld.i.n~ .bav.e _(l_i~tl _r_i_sk 

~o.rtiillce~ J.>eC.Q).LSe t.oere .i» .ru:> A:J..sur.aru:e -t..'l.a:t -~Y.d:r9.~.a . .r::~~ 

.leau )If.ill .De d.etect.e.i .and c.o.r.rll.ct.eJ .b.e.f.o.r.e $!1 -~~pj.9s_i~~ ~~rs 

~..ae.re.fo.re, we .r.e~o101UenJeJ -tn.a.t .t.a.e .r.e.fJ..®.J'_Y :p_r9yJ.fl~ ~~~ 

.fgllow.in~p 
. 

J., t!OJli:J.Jl»OUS.1 _pgs.i-.tJ.Y.e -y~1.a.tiP.n .J.n W.~,P-rj!_S.~9._r 

.->W.lJJ.ngs 
I 

I 

.li&tiPn) ~n .u.iga .exp.los.iv.e .lev.els J.n .t.\1.e_s~ .P.Q.1.ldJ~_g_s 

. 
MliiW ls.l, po.6.i ti ve :van ill.a.ti on w.i.l.l _p.r.e VJtnt .e~P.l~s.1 v:e ~c9n9,9.~ ~r a 

tJ.g,1o;1 ,fro~., Jt1v~loping i.or all but t11e .1nost aeverc loss of con-

I ; 
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t&U.nruant events .. Tne control room alarms ilfill quickly alert 

O,t>Clra~o.r~ to a potentially explosive condition so they can 

perfor&u cl&l or.ierl.1 .»hut-down of the affecte.l system. The auto-

watic co...preo>.>or si1utJowns will re.luce tile chance of ignition 

of a..&,1 exploaive mixtures and. limit tne size. of the release 

(in .iOUle cases) • 

~roces.ii neaters are tne second most important component 

t,1pe contri.outing almoo>t one-fifth of the absol'1te risk and 

one-tour~1 of ti1e concern risk. 

t'le reco.ai.aenJc.l t&1at the refinery in.;; ti tute a reliability 

~roveulent program for process heaters. They already had a 

otasiJa.r..J for ti1e Jesi':Jn and construction of new proces~ hea-

ters. '.l',1e deailjn features in this standard, in our judgment, 

re..iuce toe expected fre~uency of heater fires and explosions 

Ju.ring .itart..i,t> and normal operatior. to a very low (acceptable) 

Livel. ,fo.iever, deter1uining Vlhicn process heaters should be 

retrofitted an..i .-mien design ir.\)rove1uenta should be made (sin 

tne retrofitting cost can oe large) requires a more Jetailed 

~uantitative analyais. 

•'le recoulillend.!..l a surveillance pro9ra1n for important 

neat excaangera • .t>roces• section failures involving heat 

excnanyi:Srs are Uh# tnird most important type of failure. The 
I I 

u&Oot li"csly ce&uae of i1.3at exchanger failures is a leak or 

r~ptur~ of t£1c= ~eaJ flan90 (gcisket). lwcent events 
1 

at tna 

r~f~ne~y •h&Vct .ihlOWll ~1at :t~1e Jesign of some heati e¥cbanger~ : 

I I I I 
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i~ inade~uate for their prasent service conditions. Reviewing 

t&1e service versus -.;les-ign -conJ.ition3 for heat exchangers shoulJ 

-De ·a -fi·r3t ·step ·in tais -pr~ram. 

-.tmp-le;.ien-ting -a -sui:'ve-i·l·lanee program wi·11 ·he-1p ensure that 

-±JU?ortan~ -&-ia·at ·excnan~s ·are ~Eie-i::ilte.i ~ii.thin ·cfus-ign -11mi ts. 

·~nl= -proqram «Oula ·monib:>r t'l·e ~per:f-Crmance of heaJ gasket seals 

1:or -ci:-iti:cal are'ilS, b~us Te--.l~n"9 °t&'le rt'Sk ·asso'Ciated with hea 

exc.aange-rs i;n tne refinery . 

.Gas~ coo-ler 

-Si.nee tne tuoe arrangement -of tne ftn--·fan -coo·ler makes 

;peT-rormi.n9 ct:le<:1uate -On°'J3tre'am 1.:n:ip-e:ctiun :Of ti··re tlibas ·almost 

"i:mposs±o-la·, "'Ila -re--comrnerrJeJ -rep1.al:a..aent -of the tube·a of ·the 

Tec.fc-le gas co~1-e-r Wi.t"l t:uiYe3 ·manufattureJ ~f ®rro3-io!1:...resis

·t-ant ·maeena-1 ·to rtduce tne lixp~l:te~ =fr~q1m1rcy ~crf a~i<lents 

caused --:>y Tai1:tiras 'of tai-a i:o-oi~i'. ·r:re nftne=ry °'sh:oUtd ·conduct 

a -st:iJ:ve.i to ·cteU!Dain-e -ff t."l-ere ·are :any lither unin-spectable (on 

'StTeam) fi-:i=--tan l:-oo-li:::rs i:n ·serVi"C'e :C-Ont11t1:prrs -that ·mi9ht 

vrari:an \; l."'.:p1:a:C:aimit ~ -~-i.-l:. 

~.t.t"e ".t.im t i:ommon t/pe -of -piilllp 1:oi:Js lit: l:iont:ai:nment evC'n t is 

~ 1Seui ·leak ol:- nitiire·. -~~rrfttsitn9 ~l"e ;p~rtor1~ani:e ~ pump 

'&o'ai'S ('e-Spacta"i.:iy -fur ·.iot ·pumps) 'Wi~:l cr11.11,, :tar -detettion of 

1ild.pient £ailures anJ tae ·r~Jti'titi:on ~ ttre ~eXpa-tited ·frequency 

of ieaks. -Periodic ua~ af vib'rati:on Je1;e:Ction ·equipment will · 

uiiow t•te reiine1'"f to ·detect 1.:nc1pien·t )a"'ternal pump ·failures-

' 

.iUCi.1 ad aearin9 failures or i111pe·11er r\Wbin9 - t&1at could caua 

puult> ru)'ture.J. 
~~~~-·---~-·---~-----·-·-~----_-,_-_~~·-·-·--·--··---··~~-------~-~-~-- ;·~~~--~--~~~-----· 
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li a pump rupture occurs in a pump located in a high-equip 

Judllt -J.en::ii ty area, SUCll as in a pump alley, it is very diffi

cult to gain acces.:> to the area to fight the ensuing fire. :·lany 

of tA1e nig11-risk accident sequences involv~ng pumps are sequen

ce_. in lli11i.:n refinery ~ersonnel 11ave virtually no change to 

witi':lclta tne effects oi 1:&1e release (to isolate the component) 

oefore a su.o3tantial amount of damage occurs. Therefore, we 

recoruLJendeu tnat tne refinery install fixed fire deluge system5 

in .important t>Ulllp alleys (e.g. , tne CruJe Unit) • 

A crucial ale1.ient in succe3sfully coping -..1i th loss of 

contai1uilent accidem:a is tne ability to quickly and correctly 

detect and diagnose tne failure tnat has occurred. ~-tany impor

tant (ni~n-ri::ik) accident sequences involve rela~ively.long 

detection tiliteS .becauae me refinery depencls heavily on local 

de~ction of release3 oy operating and maintenance personnel 

or paaseroy. 

·1•11a importance of long detection time;3 will be magnified 

\linen proposed staff re.iuctions are implemented at the refinery. 

1£11is necessarily wi·ll :.:lecrease ·cne c11ance of s ucces.3 fully cop

ing witn accidents. ~nerefore, we recommend that the refinery 

.provide remote:.controlled video or ·infrared monitoring of cri

tical areas ·in tae ·refinery·. 'l'he visual signal ·from these 

calneras canoe £eJ to each operating area,control room, to the 

area s~pe~visor's office building, or to uhe refinery shift 

superinten.:len-c 's ~ffict#. 'tnese ·sc~ning cameras will help re

auce J-=tdction til•ies for .some (uuL not. alU acc:i<len~s, thu.; 

reJucin~ refiner/ riak. ' 
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Tae petrocnei~cal uni ts should implement an incident

reporting ;ays te111 ti1at -includes, at a minimum, t.he follawing 

in foruiation • 

l. the ap~arent cause of the inCident 

i. tile operator and system re3ponses 

l. tne ~i.lidng of detection and re:sponse acuons 

". t.ne aetuai e-,{uipment damage and ba$1ness tn~~rrupe!on 

costs 

~. ~ie repair/ sm1t=do..in ti.ma 

o. any persGnnel injuries 
. -

7. o~ra1"inq staff actions to prevent similar tncidenes 

Ln aJ~ition, in~pection and engineering Staff Should \l.Se 

tne~e reyorts ~ inyut to an ongoing e,cper1ence revie~ proeess. 
'i,u.~ review anould examine tne implications of the incident 

frc.n a 11icidr per.s&>ective tnan is possible for t~1e operating 
I 

.iuif • .>a>eaifioally; ti1is second level rev!e~ s,tiould address 

tae~e c.opics:-

l. -c.1e tr~ue .toot·,;"<::au3e of the incident 

l.. t.le pot.en.trial for simt lar 1nc1dants elsewln!re .tn the 

refin~ry 

~. oe.i:a.:ai' pos•i-ule outc-omea of tile 1nc1Jent' bued on 

<Wr-f.f&Ean~ operat.i:n9 tiond±ttona or operator rE:ispon·3es 

A. •)'Stdltl lr.i-Ke the one descrioed COUld · l:>e .imj?le:ne·nteJ at 

cill unito. Ulc.i,11aul1, tne atren9tn (or weaknes:s> of any .tnci

, '4edt-rdpOrtin9 :i-y:item lies Wi tr. t;ne pe")ple char:g'3J Wi tt1 tile 
I 

r.at>Ol:'t.in':I rgapo~iJJi li tt. '.l.'nese pt:r.3oni:ie l .Jhoul,<l ba trained on 
I I I I 

nw to adequatel; report ~ignifiC4llt ,events. 
I I 

--~· 
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