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RAMP

Recognize hazards

l

Assess the risks of those hazards

l

Minimize, manage, or control those hazards

!

Prepare to respond to emergencies
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HC 1 Extremely flammable Danger <23 <35

He 2 Highly flammable Danger <13 >3

HC 3 Flammable Warning 21310 <6) -

HC 4 Combustible Warning =60t <93 -_

S Y ekt YU gy ans I Jlad) daes e3ldl B3 Sl Olea b 51 ST (6
2550 1 e (SO S S B SO L s el B gles Sl s O Gl gles
ek p g JUl ST SN 63 Sl A 0 S Al e (02

B4l 6 meS g pdy Jleiil 50 Sl dd 5 Cs 6 Jlad) J seme O gz o IS (60

63



Chemical Boiling Vapor pressure  Lower and vpper Autoignition Flash point GHS
name—~formula point (°C) (mm Hg at 20 °C)  flammability *C) °cH rating
Acetic acid—CH,CO.H 118 11 4-16 463 39 3
Acetone—CHyCOCH; 56 180 3=13 465 —18 2
Acetonitrile—CH3iCN 82 73 4-16 524 (1 2
1-Butanol —C3HsOH 118 6 1.4-11 365 29 3
2-Butanone (methyl ethyl B0 Tl 2-10 313 —6.1 2
ketone)—CHCOC;H;
Carbon disulfide—CS; 46,1 300 1—44 o0 —30.0 2
Chloroform—CHCI, 6l 160 None Mone None  No rating
Dichloremethane —CHzClz 40 440 S50 Mone Mo rating
Diiethy] ether—(C; Hs )20 35 442 1.85-48 1&0 —45.0
Dimcthylformamide— 153 26 2.2-15 445 58 ;\
{CH3)aNCHO
Ethanol —CzHsOH 783 43 3.3-19 365 12.8 2
Ethyl T 6 2.18—9 47 —4 2
acetate —CH;C0,C3 Hs
Hexane—CgHyy 63.9 124 1.1-75 225 —=21.7 2
Methanol —CH.OH 64.9 96 6.7-36 385 11.1 2
1-Propanal 97 15 2.1-13.5 433 25 3
{n-propanol)—C;H,0H
2-Propanol 828 33 23-127 308 11.7 2
{isopropanol}—CyH;OH
Tetrahydrofuran—CyHg O 66 132 2-11.8 321 —14 2
Toluene—CsHsCH; 110.6 22 1 4-6.7 480 4.4 2
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Liquid
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Acid
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Oxidant

Reductant

Water reactive
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S il 5 lal

Acid Formula Molarity of concentrated acid Concentration (%)
Hydrochloric acid HCl 12 36%
Nitric acid HNO: 16 T0%
Sulfuric acid H,;S04 36 98%
Perchloric acid HCIOy4 12 70%
Hydrobromic acid HBr 89 48% (azeotrope)
14 69%
Hydroiodic acid HI 7.1 48
5.8 3T% (azeotrope)
Base Formula Maolarity of Concentration (%) Solubility in
concentrated basc g/100 mL {(*C)
Sodium hydroxide NaOH 19.4 S0.5 42 (0°C)
Potassium hydroxide KOH 11.7 45,0 107 (15°C)
Calcium hydroxide Ca(OH}), Partially soluble Partially soluble 0.185 (0°C)
Kp,=8x10""
Lithium hydroxide LiOH Not readily available Not readily available 13 (20°C)
Rubidium hydroxide EbOH Mot readily available Not readily available 180 (15°C)
Cesium hydroxide CsOH Mot readily available Mot readily available 395 (15°C)
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B W WO SR PP

Class

Types of incompatibles

Examplcs of incompatibles

Acid incompatibles:
substances listed to the right
react violently with acids

Base (strong) incompartibles:
substances listed to the right
react vielently with bases

Water-reactives . substances
listed to the n'g!n‘ react with

water

Hydroxides

Inorganic azides
Chlorates

Cyanides

Carbides

Hydrides

Oxides

Perchlorates

Sultides

Organic peroxides

Acids

Inorganic cyanides
Organic acyl halides
Organic anhydrides
Organic nitro compounds
Alkali/alkaline carth mctals
Metal carbides

Metal hydrides
Nonmetal hydrides
Alkali/alkaline carth mctals oxides

NaOH, KOH
Sodium azide (produces toxic HN3)

Potassium chlorate

Potassium cyanide (produces HCN gas)
Calcium carbide (produccs flammable CyHz)
Sodium hydride (produces lammable Hj)
Calcium oxide

Potassium perchlorate

Sodium sulfide (prodices H,S)
Benzoylperoxide, CsHsCOO—00TCsHs
HCl, H;504, CH3:COOH

Sodium cvanide

Acetyl chloride

Acetic anhydride

Nitrobenzene

Sodium, potassium

Calcium carbide

Sodium hydride, lithiuvm aluominum hydride
Boranes, silanes

Calcium oxide
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Pyrophorics :
substances listed to the right
react In air

Oxidizing agents: substances
listed to the right are easily
oxidized

Reducing agents: substances
listed to the right are easily
reduced

Bl slacd 55

Some finely divided metals

Alloys of reactive metals
Alkylmetals

Selected main group elements
Metal hydrides

Nonmetal hydrides

Iron sulfides

Alkylphosphines

Some organometallics

Organic compounds
Metals

Metal hydrides
Main group elements
Main group compounds with hydrogen

Chlorates, perchlorates
Chromates

Halogens
Nitrates
Peroxides
Persulfaies

Permanganaltes

Magnesium, zinc
Potassium—sodium alloy
t-Butyllithium, trimethylaluminum
‘White phosphorus

Potassium hydride

Diborane, phosphine

FeS (moist), FeS; (powdered)
Diethylphosphine
Bis{cylclopentadienylymanganese
Acetic acid, aniline

Sodium, magnesium

Sodium hydride

Phosphorus, sulfur, carbon

Ammonia
Clo;~, Clo,~
Cro,”~, Cr0;
Fa, Cl2

NO;~

Na; Oz, H20;
S2047"

MnO,~

J0
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Ethers, acetals with o hydrogens

Alkenes, alkylacetylenes with allylic hydrogens

Vinyl halides, vinyl esters, vinyl ethers

Dienes, vinylacetylenes

Alkylarenes, alkanes, cycloalkanes with tertiary hydrogens
Acrylates, methacrylates

Secondary alcohols

Aldehydes

Ketones with e hydrogen on a secondary carbon

Ureas, amides, lactams with a hydrogen—carbon—nitrogen linkage
Alkali metals

Metal amides

Metal alkoxides

Organometallics with metal—carbon bonds
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Chemical class

General groups in a class

Examples

Acetylenic compounds:
—C=C—
Azides: —Nj

Azo compounds:
C—N=N—C
Diazo compounds: —N3

Fulminates: —C=N — O
Nitrides: —N*

Aci-nitro; —C=N(O)0~

Organic nitro compounds:
C—NOy

Nitroso compounds:
C—NO.N—NO

Organic nitrites:
C—0D—NO

Organic nitrates:
C—0—NO;

Alkynes: haloacetylenes; metal acetylides;
acetylenic peroxides; other acetylides

Acyl azides; metal azides; nonmetal azrides;
organic azides: other compounds
containing azide moieties

Selected azo compounds

Organic diazo compounds: metal diazo
compounds

Metal fuminates

Metal and nonmetal nitrides

Aci-nitro salts

Nitroalkyls: polynitro-aromatic or alkyl
compounds

Organic nitroso compounds; N-nitroso
compounds; inorganic nitrosyl compounds

Acyl or alkyl nitrites

Acyl or alkyl nitrates

Acetylene; chloroacetylene; cupric
acetylide; acetylenedicarboxaldehyde

Acetyl azide: lead azide; ammonium
azide: benzyl arxide; azido-2-propanone

Dimethyl azoformate; methyldiazene;
aroisobutyronitrile

Diazomethane; diazoacetonitrile; lithiom
diazromethanide

Mercury fulminate: sodium fulminate

Lead nitride; silver nitride; disulfur
dinitride: pentasulfur hexanitride

Ammonium aci-nitromethanide:;
potassium phenyldinitromethanide

Mitromethane; tetranitromethane;
trinitrore sorcino;
1,3.6,8-tetranitronaphthalene

2-Nitrosophenol: N -nitrosoacetanilide;
nitrosylcyanide

Acetyl nitrite; triffuoroacetyl nitrite;
methyl nitrite

Acetyl nitrate; benzoyl nitrate; methyl
nifrate; glycerol trinitrate
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Chemical class

General groups in a class

Examples

Some nitrogen-containing
compounds

Organic peroxides:
C—00—-C

Organic hydroperoxides:
C OOH

Chlorites; —Cl10O»
Chlorates: —Cl0y

Perchlorates: —Cl10y

Oximes; isoxazoles; triazenes: nilrogen
halides; N-metallics

Acyl or alkyl peroxides; peroxyacids;
peroxyesters

Alkyl hydroperoxides

Chlorite salts
Metal chlorates

Alkyl perchlorates; aminemetal perchlorate
salts; diazonium perchlorates; metal
perchlorates; nonmetal perchlorates;
perchlorates of nitrogenous bases;
perchloryl compounds

2-butanone oxime;
3-methyl-5-aminoisoxazole;
1,2-diphenyltriazene; nitrogen
trichloride; hexamminechromium (111)
nitrate

Diacetyl peroxide; bis(trifluoroacetyl)
peroxide; dimethyl peroxide; peracetic
acid; fert-butylperoxybenzoate

Allyl hydroperoxide;
bis(2 hydroperoxy 1 methyl 2 pentyl)
peroxide

Lead chlorite; silver chlorite;
tetramethylammonium chlorite

Silver chlorate; potassium chlorate;
sodium chlorate

Methyl perchlorate; hexaamminenickel
perchlorate; benzenediazonium
perchlorate; mercuric perchlorate;
nitronium perchlorate
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Oxidizing
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Corrosive Explossive
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