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| CHEMICALFORMULAS

Key Poirg Examples Explanation
1 Ifa produc® formulahasa |0 Toluene GHsCH this product
C&H in it the productormula burns.

A An easy way to remember this
isthink C&H =& / | | NE

will most likely burn. 0 Propylene Oxide {50 this
product burns
0 Malathion GoheQ:PS A Note Thed / | dcan bein
1 Organophospates are some o]0 Trimethyl Phosphite (GH)sP -

, , ) ) any order in the formula as
the most toxicchemicals; in |0 Sarin GH/FQP+ long as all the letters of chop
their chemical formulas you |0 VX CECHO-P(O)(Ch}- are present
should be able to spefl / | h SCHCHN(GHy).

A These can be nerve agents to

o Tabun GH;1N.OP

Key Poing Examples
o Chlorine has a vapor

pressureof 6.8atm, so it is

Explanation
A Rule of thumb vapor pressur
of gases are typically given i

1 760mm/Hg = 14.7psi = 1atm, is the agas atmospheres (atm)
liquid/gas hinge point o Dipropyl Ketone has a A Rule of thumbg vapor
vapor pressure of pressure of liquids are
5mm/Hg, soitis a liquid typically given in millimeters
of mercury (mmHg)
A At about 40mm/Hg chemicals
0 Water has a vapor pressur ;
begin to evaporate and
of STl escape their container
1 A good rule of thumb to consider: | o Nitric Acid has a vapor P

A Liquids with a vapor pressure
of 100mm/Hg and above
should be considered a high
vapor pressure (volatile).

Liguidsg V.P. in mmHg multiply by 0.02 psi.

Chlorine has a vapor

pressure of 6.8 atm at 70

Sothe pressure in a A

container carryinghlorine

pressure of 48 mm/Hg.
0 Acetone has a vapor
pressure of 180 mm/Hg.

Gases; V.P. in ATM multiply it by 14.7 psi. |
1 Vapor pressures listed in the NIOS| o
pocket guide ardased on a 68day
unless otherwise noted. o]

Chlorine containers have

1 For every degree Hemperature

change a +thange of 2 psiin a
closed container.

can be figured by
multiplying 14.7psi x 6.8

about 100psi on a 70degree
day.

1 We use 70,it easier to do the math. atm = 99.96 psi.
. , o Chlorine has a vapor

T Vapor pressures listed in the NIOS| pressure of 100 psi on 70 80°-70°=10x2 =20 psi

pocket guide are based on a%day _ .

. degree day 100+20 = 120 psi in

unless otherwise noted. < . oA :

W 70.it ier to do th h o ¢C2RI €Qa uSYL| containertoday
1 e use 70, it easier to do the math. degrees
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| MOLECULARWEIGHT _____

sink.

will sink.

Key Poirng Examples/Explanation
§ Atmospheric air has a molecular weig| A Atmospheric air is the means of comparison for other gas
of 29. and vapors.
A molecular weight greater than 29, | A Cyclohexane has a molecular weight of 84.2, so the vap(
the vapors will sink. sink.
T A molecqlan{velght less than 29, the 1 Ammonia has a molecular weight of 17.0, so the vapors I
vapors will rise.
: 1 Propane has a molecular weight of 44.1.
Vv Density = M.W: 29 .
T Vapor Density 1 44.1+29 =Vapor Density of 1.5
S Gasolinenas a molecular weight of 110, so the vapors sin
1 Flammable and corrosive liquid vapor E g P

Sulfuric Acid has a molecular weight of 98.1, so the vapo

Products that rise

4h Hydrogen Medic Methane AnnaAnhydrous Ammonia
Helium Bhylene Neon
Hydrogen Cyanide Diborane Nitrogen
Hydrogen Fluoride [lluminating gas Acetylene

Carbon Monoxide

Key Poirnd Examples Explanation

i The human bo.dy is comprised primarily of water. . 2 gzﬁaif;r;ﬁénz%iliile

i MlSClbIe and highly soluble products pose a potenti{ 3 godium hydroxide soluble 111%
higher hazard to the human body A Potassium hydroxide soluble 107%

9 If products have a
solubility of less thar10% Chlorine 0.7% solubility
you should air ventilate. air ventilate A Less than 10% solubility means the

I Water will not be effective Vinyl Chloride 0.1% product will not grab an appreciable
on these products. solubility, air ventilate amount of product to make a differencg

' Decon will typically require Triethylamine 2% LU0 ga&kekRack down vapors.
soap to remove the solubility, air ventilate.
product.

9 If products have a Hydrogen Chloride 67%, |A Notewater will be effective in decon
solubility of more than water ventilate. with products that have greater than
10% water ventilate. Trimethylamine 48%, 10% solubility

f Decon may be water ventilate. AL T ool { $NJ' Ad | RRSRI
accomplishable by water Propylene Oxide 41%, wSI OQOuUAGAUE 22NJ ak
alone. water ventilate. determine outcome
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Key Poing Examples Explanation
0 Hydrocarbonsdlkanes dkeneg
o Aromatics (benzene, dluene,xylene)
Products that float: o Polar organics with generaligore than 4
carbons(ester, aldehydes amines
0 Long chain alcohols & organic acids.
If a product floats on |0 Cyclopentadiene sp.gr. 0.80 & V.P.
water itgenerallyhas a 400mmHg Ao
higher vapor pressute | 0 Gasoline sp.gr. 0.72.76 & V.P. 30 A Likely LEL present.
300mmHg
o Halogenated Hydrocarbons A Anytime a hydrogen is
taken away and replaced
(tetrachlaroethylene). . )
. . : with any other element, is
Products that sink 0 Nitro Conpounds (nitromethang automatically becomes
o Organic Peroxides (methyl ethyl ketone uton y .
: ! heavier than what it was
peroxide, benzoyl peroxide) .
originally.
If 2 broduct sinks in A If a product sinks you
pre o Malathionsp.gr 1.21 &/.P. should consider it toxic
water itgenerallyhasa .
verv low vaoor 0.00004mmHg until you can prove
reisure P o Phorate sp.gr 1.16 & V.P. 0.0008mmHg otherwise.
P A Likely no LEL present.
o Inorganic corrosives (sulfuric acid, p | . . .
phosphoric acid, sodium hydroxide, £ WSfOTmIC acid,
Products that mix et Ty ¢ A Alcohol methanol,
o Organic compounds, dependent upon
4 : ethanol, propanol
their molecular weight A Ketones acetone
o Carbonyl & hydrogen bonds. Yy
A Ketones methyl ethyl
. . ketone
Products that are o Organiccompounds that contain a " .
. - A Aldehydes acrolein
convinced to mix: carbonyl bond. < , ; .
A Amine dimethylamine
A Esters methyl acetate
0 Organophosphateemalathlon) A Tend to emulsify & turn a
.. | 0 Organochlorine (DDT) . )
Products that emulsify: . creamy white color in
0 Thiophosphate (demeton) solution
o0 Some herbicide§,4,5T
Products that chill o Cold pa_ck (morgan_lcs: nitrates, A Subtle and easily missed.
ammonium salt, thiosulfates)
Fiauring the weiaht of A Sulfuric acid sp.gr is 1.84
guring 9 0 Specific gravity isompared to water at 1| A 8.33 (water) x 1.84 (sulfuri

products using specific
gravity.

Water weighs 8.33 Ibs. per gallon

acid) = 15.33 Ibs. per
gallon.
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__________MELTINGPONT

Key Poirg Examples Explanation

T Productswithafourdigit | ;| ¢ 5% g2y / &+ yF Y|A HazMat1.D., PiDtgas, HazMat
melting point are inorgani

: . inorganic ! 5 i 388
andmost likely will not 9 /I'1'5% g2y QU ass
burn.

9 Products with a three digit A HazMat | D.PID 4.Gas, HazMat

melting point are organic |0 / | Y LJK 2 Ndrgamcp x C

: . CAD will see organic products
and will most likely burn g P

1 Usl(_adthte sdpcion tgst on 0 Sugar (sucrose) 32 c 1 x C A Use table sugar (sucrose) to
S0llds fo determine organic. establish a baseline temperature
melting point.

Key Poing Examples Explanation
q Products that have a low Vapor Pressure

o Ethyl Mercaptan 442mmHg.

Q. ot © PP XBER. O
0 Acetaldehyde 740mmHg.

boiling point and flashpoint
have a high vapor pressure,

Vapor Production

ignition temperature, and Q. ®t B FLEC XHVaP. Boiling Point
produce more vapors.
1 Products that have a high BEnoEil
boiling point and flashpoint |0 Propyl Acetate 25mmHg. Vapor Pressure
have a low vapopressure, . Pt drpE v P XQ VPPp X

Vapor Production

ignition temperature.
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ALKANE - HYRBQSAREBQN

FLOATER

ALKANEEXHIBIT

1 LowBoiling Points and Flash Points
which increase with carbon count.

1 HighVapor Pressurethat decrease
with carbon length.

 SolubilityY Insoluble to <1% to slight.

1 All are floaters

GENERADESCRIPTION

f Also known adi K Parafinst of the
aliphatic family.

| KSYAOlIt yiaweSdSyRa
Are considered stable hydrocarbons.
Flammable to combustible; 1%38%.
C2N)dzf I O2yilGlFAyay
Formula contains:GHn+2

E N W

COMMONUSES

1 G¢G: Petroleum gases

1 G G: Light naphthas(pentane, hexane,
heptane) gasoline(octane)

1 GocgGse Fuel oils, mineral spirits,
kerosene(fuel oil #1), solvents

1 G7¢Gs Heavy fuel oils; diesel fuetuel

oil #2) & residual bunker fuelgfuel oil #4,5 &
6)

1 Ge& up: Lubricating oils, asphalt, tar

EXAMPLES
1 Gases:
V Methane, ethane, propane, butane
1 Liquids:
V Pentane, hexane, heptane, octane,
nonane, decane

WETCHEMISTRY

pH slightly acidic (47)

M8/M9 ¢ absorbs into paper/tape
Kl paperc no change
Solubility ¢ very low

= =4 =8 -4 -4

T

Spylfiter test #4 ¢ positive for hydrocarbon

T

Specific gravity floater
Alkaseltzerc should not fiz

Q-tip ¢ flammable to combustible
Ketone test¢ does not melt
styrofoam

OBSERVATION®RH AME

f yLunmdnous, tall orange flame;
invisible or blue base.

1 Clear smoke would indicate simple

a /sigglegondgd oggang yith 0w
carbon numbermethane, propane)

1 Some sooty black smoke would
indicate singlebonded oiganic with
higher carbon numbergasoline,
kerosene, diesel)

H ECTRONICS

1 4gasggood LEL response

Saturated Hydrocarbons

3000 - 2800

1500 - 1350

A AN

1 PID
V Gc¢Galll.P. over
10.6eV
V G and upall I.P. below
10.6eV
1 HazMatID variable sharp
peaks from:
V Variable, sharp peaks

from 30062800

3400

3000

1700 1000




ALKENE - HYRBQSABBQN

REQATER

ALKENEBXHIBIT

1 Relatively lowBoiling Points and Flash
Pointswhich increase with carbon
count.

1 Relatively highvapor Pressurethat

decrease with carbon length.

Solubility Y Insolubleto <1% to slight.

1 All are floaters

=

WETCHEMISTRY

pH slightly acidic (4)

Spylfiter test #4¢ most common are
flammable gases

M8/M9 ¢ most common are flammable
gases

Kl paper¢ no change

= =

" -

=

1 Solubility ¢ most common are
flammablegasesvery low
1 Specific gravity floater

GENERADESCRIPTION

T 1ftaz 1y2 ofinéaithdl KS
aliphatic family.

| KSYAOLI €
Contains double bond.

1 Are considered less stabl@glymerize)
unsaturated hydrocarbons.
Flammable to combustible.
C2N)dzt I O2y Gl Ayay
1 Formula contains:GHong =&

E ]

E ]

COMMONUSES

1 Shortchain alkenes are valued for their|
ability to polymerize and such are the
backbone of the rubber and plastics
industry.

yieneS® Sy R3

EXAMPLES
1 Gases:
V Ethylene/ethenepropylene/propene,
butylene/butene
1 Liquids:
V Pentene, onward

)

%;ER%ATION_@RFLAME
Black smoke with a few spiderweb:
would indicate an unsaturated

hydrocarbon (double bonds) or a
mixture.

a/ € 3 al g 2yfead
UNSATURATED HYDROCARBONS
MCS NAME STRUCTURE
9 4gascgood LEL response HoH A
¥ PIDcall I.P. below 10.6eV E‘c“ﬁ;‘e c=c
q HazMatID: 2 HOH
V' Liquid from pentene Propene E:Z_E_H HazMatIC
onward, but not C;H, ! ! e ecause the
commonly Co e
encountered. 4 Carbons 2 Double Bonds WMo M
Butadiene é—::—gl:—lc
C4Hs ! L/
7 8/25/2011




ALBKYNE - HYRBQSABEBQN

REQATER

ALKENEEXHIBIT

1 LowBoiling Points and Flash Points
which increase with carbon count.

1 Very highVapor Pressurethat decrease
with carbon length.

f  SolubilityY Insoluble to <1% to slight.

WETCHEMISTRY

1 pH slightly acidic (4)

1 Spylfiter test #4¢ most common are
flammable gases

1 M8/M9 ¢ most common are flammable
gases

1 Kl papergno change

1 Solubility ¢ most common are
flammablegasesvery low
1 Specific gravity floater

GENERADESCRIPTION

T / KSYAO! ¢

aliphatic family

Contains a triple bond.

Are considered a highly unstable , high

reactive (polymerize to explosive)

unsaturated hydrocarbons.

1 Generally have very wide flammble
ranges.

1 Formulacontda yay e R

M Formula contains:GHon29 &

Yy ynesS BY R

T
T

GCOMMONUSES

1 The only alkyns that arecommercially
important are used for cutting &
welding of metals.

EXAMPLES
1 Gases:
V Ethyne/acetylene,
propyne/methacetylene
1 Liquids:
V Butyne/dimethylacetylenepnward

(

3y a

OBSERVATION®RH AME

91 Black smoke with a few spiderweb:
would indicate an unsaturated

hydrocarbon (double bonds) or a
mixture.

¥l € 2yfead

H ECTRONICS
9 4gascgood LEL response
T PID¢ some I.P. oved0.6eV
1 HazMatlD:

V Liquid from pentene
onward, but not
commonly
encountered.
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ABQNMATIS - HYRBQSABBQN

PLOATER

AROMATICEXHIBIT

1 HighBoiling Points and Flash Points
which increase with carbon count.

1 LowVapor Pressurethat decrease with
carbon length.

T SolubilityY <1%.

1 All are floaters

WETQHEMISTRY

1 pH slightly acidic (4)

1 Spylfiter test #4¢ positive for
hydrocarbon

M8/M9 ¢ absorbs into paper/tape
Kl paper¢ no change

1
1

Solubility ¢ very low

Specific gravity floater

Alka-seltzer¢ should not fiz

Q-tip ¢ flammable to combustible
Ketone testq does not melt styrofoam

= =4 —a -4 -9

GENERADESCRIPTION

T !'tfaz2 NBETBUEEIR G2

T / KSYAOIt yleneS® Sy R3
1 Are considered very stable
hydrocarbons due to the resonant
bonding.

Flammble to combustible; 1%7%
C2Nldz I O2yiGlAYyay
1 GHn,(minimum of 6 carbons)

E |

i & OB§ERVATIOI\F$)RFLAME

COMMONUSES

1 Used mainly as solvents and as
feedstock chemicals for chemical
processes that produce other valuable
chemicals.

EXAMPLES
7 Liquids:
V Benzene, Toluene, Ethyl benzene, Xyl

1}\ )Prar&ge flame, no blue base:

BTEXbenzene, toluene, ethyl
benzene, xylene)

1 Look for black spidewebs in
the smoke.

1, Considerable black soot

A /rdmairts orfwWateh gags.t ©

I So stable they burn with a
high degree of incomplete
combustion.

H ECTRONICS

Aromatic Hydrocarbons

9 4gascgood LEL response
1 PIDcall'I.P.below 10.6eV
1 HazMatlD:
V Weak, sharp peaks from
3100-3000
V Strong sharp peaks belov
850

3100 - 3000 850- 650

s
[

3400 3000 1700 1000




ETHEB - HYRBQSABBQN REBIYATIYE

REQATER

ETHEREXHIBIT

1 LowBoiling Points and Flash Points
which increase with carbon count.

1 HighVapor Pressurethat decrease
with carbon length.

f  SolubilityY <10%.

1 All are floaters

WETCHEMISTRY

1 pH slightly acidic ()

1 Spylfiter test #4¢ positive for
hydrocarbon

1 M8/M9 ¢ absorbs into paper/tape

1 Klpaper¢no change

= =4 =8 -4 A

Solubility ¢ very low

Specific gravity floater

Alkaseltzer¢ should not fiz

Q-tip ¢ generally very flammable
Ketone test¢ does not melt styrofoam

GENERADESCRIPTION

1 As a class of flammable liquids, ethers
are generally more dangerous thaime
other classes of flammable liquids
because their flash points are usually
lower, and the hazard of the anesthetic
properties poses an additional danger.

1 May become unstableoxidize into a
peroxide)if not used within 6 months
after opening.

1 Generallyvery flammable 2%48%

f C2NXdzZ I O2y il Ayay
I AAy3AfS aht

OBSERVATION®RH AME

1 Low flash point.

1 Yellowish orange talflame, blue
base, clean smoke, or only very
little black in the smoke.

i Ethers have about twice the
amount of yellow flame, giving
them an almost banana look.

COMMONUSES

1 Inthe ether family, there is a wide
range of solvents, refrigerants, and
pharmaceutical application

EXAMPLES
1 Liquids:

V Ethyl ether (starter fluid), Isopropyl
ether

H ECTRONICS
1 4gascgood LEL response
1 PIDcall I.P. below 10.6eV
1 HazMatID:
V One or more strong, sharp
peaks nearby 1000.
V Hydrocarbon peaks near
3000.

10
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