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LEARNING OBJECTIVELEARNING OBJECTIVE
 List the major hazard classes List the major hazard classes 

and the most common material  and the most common material  
associated with each class.associated with each class.

 Describe the general hazards Describe the general hazards 
associated with each class.associated with each class.



 Introduction

 Able to identi fy the dif ferent & 
classi f icat ion types of  Hazmat classes

 Understand the hazards posed by 
each hazmat classes substances

 Conclusion

SCOPESCOPE



Substances that have the potent ia l  to harm Substances that have the potent ia l  to harm 
l iv ing t issues,  damage property and pol lute the l iv ing t issues,  damage property and pol lute the 
environmentenvironment

 What is What is HAZMATHAZMAT??

HAZHAZ – hazardous MATMAT – materials

INTRODUCTION



UN CLASSIFICATION OF HAZMATUN CLASSIFICATION OF HAZMAT



UN No.

Multi-load
HAZCHEM CODE

2WE
IN EMERGENCY DIAL

999   POLICE or
995   FIRE SERVICE

SPECIALIST ADVICE

ABC Pte Ltd
Tel No. 1234567

DANGEROUS

GOODS

Emergency Information
Panel



Appropriate DG class label
& Sub-risk label if any

Technical Name of Subst

Identification No.

Emergency Action 
Code

Tel no. & name of Emergency Service Tel no. & name of coy or org
(manufacturer/local 
agent/consignor)
domiciled in S’pore where 
specialised
advice can be obtained at all 
times

Emergency Information
Panel



 Uniformity in recognizing hazmat in 
international transport

 Assists responder in identification and 
establishing initial protective actions

 Four digit number assigned to each hazmat
 May appear on placards, EIP, labels

8
1017

UN Identification Number



 Class 1 :  Explosives Class 1 :  Explosives 
 Class 2 :  GasesClass 2 :  Gases
 Class 3 :  F lammable LiquidsClass 3 :  F lammable Liquids
 Class 4 :  F lammable Sol idsClass 4 :  F lammable Sol ids
 Class 5 :  Oxidizing AgentsClass 5 :  Oxidizing Agents
 Class 6 :  Toxic & Infect ious Class 6 :  Toxic & Infect ious 

SubstancesSubstances
 Class 7 :  Radioact ive SubstancesClass 7 :  Radioact ive Substances
 Class 8 :  Corrosive SubstancesClass 8 :  Corrosive Substances
 Class 9 :  Miscel laneous Class 9 :  Miscel laneous 

THE 9 HAZARD CLASSES



GeneralGeneral
 A chemical substance that in i tse l f  can A chemical substance that in i tse l f  can react to produce a gas at a react to produce a gas at a 

relat ively high temperature and pressure relat ively high temperature and pressure and at such a speed as to and at such a speed as to 
damage the surroundings.damage the surroundings.

Class 1 is sub-divided into 6 classes:Class 1 is sub-divided into 6 classes:

CLASS 1 EXPLOSIVES

 1.1 — Explosives with a 
mass explosion hazard.  

 1.2 — Explosives with a 
blast/project ion 
hazard.

 1.3 — Explosives with a 
minor blast hazard.  
(rocket propel lant,  
display f ireworks)

 1.4 — Explosives with a 
major f i re hazard.  
(consumer f ireworks,  
ammunit ion

1.5 — Blast ing agents.  

1.6 — Extremely insensit ive 
explosives.



HazardsHazards
 Most explosives pose a big f ire Most explosives pose a big f ire 

hazard due to the very nature of hazard due to the very nature of 
explosives.explosives.

 Danger of injur ies via projecti les Danger of injur ies via projecti les 
(E.g. shrapnel,  debris etc.) .(E.g. shrapnel,  debris etc.) .

 Some explosives can cause mass Some explosives can cause mass 
explosion hazard. (E.g. Black explosion hazard. (E.g. Black 
powder, Dynamite, TNT etc.) .powder, Dynamite, TNT etc.) .

 Ear rupture is caused by the sound Ear rupture is caused by the sound 
waves.waves.

CLASS 1 EXPLOSIVES

Pressure frontPressure front

Heat frontHeat front

ProjectilesProjectiles

Sound waveSound wave

Blast Effects



CLASS 2 GASES
GeneralGeneral
 A gas is a materia l  in a state of matter that at normal temperature and A gas is a materia l  in a state of matter that at normal temperature and 

pressure tends to f i l l  the space avai lable (di f fusion).pressure tends to f i l l  the space avai lable (di f fusion).

Class 2 is sub-div ided into 3 classes:Class 2 is sub-div ided into 3 classes:
2.1 Flammable Gases 2.1 F lammable Gases 

 E.g. Hydrogen, E.g. Hydrogen, 
Propane, ButanePropane, Butane

2.2 Non-f lammable Gases2.2 Non-f lammable Gases
 E.g. Nitrogen, Oxygen, E.g. Nitrogen, Oxygen, 

F luorineFluorine

2.3 Poisonous Gases2.3 Poisonous Gases
 E.g. Chlorine,  Arsine, E.g. Chlorine,  Arsine, 

Carbon MonoxideCarbon Monoxide



HazardsHazards
 Physical  storagePhysical  storage

 Gasses are dif f icult  to store and the methods of stor ing these Gasses are dif f icult  to store and the methods of stor ing these 
gases pose a great hazard i f  not handled properly or not stored gases pose a great hazard i f  not handled properly or not stored 
properlyproperly ..

CompressedCompressed

General
Pressurised
Gas phase
Eg. air, acetylene

Hazards
Projectile

General
Pressurised
Gas/liquid phase
Eg. Liquid 
Petroleum Gas (LPG)
Hazards
Prone to ignition
Projectile

General
Very low temperatures
Liquid phase
Eg. ammonia, 
nitrogen, oxygen
Hazards
Frost bite
High expansion ratio

CLASS 2 GASES



CLASS 3 LIQUIDS
GeneralGeneral
   Physical  propert iesPhysical  propert ies

 Vapour pressure and density affects behavior of gas when the Vapour pressure and density affects behavior of gas when the 
l iquid evaporates.l iquid evaporates.

 Wider f lammabil ity range Wider f lammabil ity range   greater danger. greater danger.

HazardsHazards
 Flammable/explosive s ituationFlammable/explosive s ituation

 Due to its tendency to generate f lammable vapour Due to its tendency to generate f lammable vapour 
when released, an explosive s ituat ion wil l  a lways arise when released, an explosive s ituat ion wil l  a lways arise 
in the event of a leak in the event of a leak   Project i les Project i les

 Flowing f ireFlowing f ire
 Due to the physical  nature of l iquid to f low, any Due to the physical  nature of l iquid to f low, any 

release wil l  af fect a large area causing f ire to spread release wil l  af fect a large area causing f ire to spread 
along drains, low-lying areas,  etc.along drains, low-lying areas,  etc.

 Toxic,  corrosive, carcinogenicToxic,  corrosive, carcinogenic
 Some l iquids can be toxic i f  consumed, corrosive to the Some l iquids can be toxic i f  consumed, corrosive to the 

skin and even cancer-causing.skin and even cancer-causing.



CLASS 4 SOLIDS
GeneralGeneral
4.1 Sol ids that easi ly 4.1 Sol ids that easi ly 

ignited  and dif f icult  to ignited  and dif f icult  to 
ext inguish eg. ext inguish eg. 
MagnesiumMagnesium

4.2 Air-react ive 4.2 Air-react ive 
substances substances 
(Spontaneously (Spontaneously 
combusts in air)  eg. combusts in air)  eg. 
White phosphorusWhite phosphorus

4.3 Water-react ive 4.3 Water-react ive 
substances substances 



HazardsHazards
 Explosive or toxic s i tuationExplosive or toxic s i tuation

 Generat ion of f lammable or toxic gas/vapourGenerat ion of f lammable or toxic gas/vapour

 Diff icult to ext inguishDif f icult to ext inguish
 Once a f ire has been init iated, i t  is  di f f icult  to ext inguish Once a f ire has been init iated, i t  is  di f f icult  to ext inguish 

metal f i res due to the high temperatures involved.  Some metal f i res due to the high temperatures involved.  Some 
metals can be so hot that appl icat ion of water can result  metals can be so hot that appl icat ion of water can result  
in a steam explosion due to the rapid expansion of water .in a steam explosion due to the rapid expansion of water .

 Metal dustMetal dust
   Can cause ser ious complicat ions to health i f  inhaled.Can cause ser ious complicat ions to health i f  inhaled.

CLASS 4 SOLIDS



GeneralGeneral
 Substances that releases oxygenSubstances that releases oxygen

 General ly ,  oxidizers are General ly ,  oxidizers are 
compounds which release oxygen compounds which release oxygen 
when they react with other when they react with other 
substances intensi fy ing the f ire.  substances intensi fy ing the f ire.  

 Examples of oxidizers are Examples of oxidizers are 
aluminium nitrate,  f luorine, aluminium nitrate,  f luorine, 
hydrogen peroxides,  etc.hydrogen peroxides,  etc.

CLASS 5 OXIDIZER



HazardsHazards

Oxidizers are very react ive Oxidizers are very react ive 
compounds & Spontaneously compounds & Spontaneously 
combust ible that wil l  burn f iercely combust ible that wil l  burn f iercely 
when combining with combustible when combining with combustible 
materials or int imate with ordinary materials or int imate with ordinary 
combust ible .combust ible .

CLASS 5 OXIDIZER



CLASS 6 POISONS
GeneralGeneral
 Substances that cause Substances that cause 

death or serious health death or serious health 
effects upon exposure effects upon exposure 
through:through:
Inhalat ionInhalat ion
IngestionIngestion
AbsorptionAbsorption



HazardsHazards
 Interferes with bodily functions Interferes with bodily functions 

Carbon Monoxide – binds to Carbon Monoxide – binds to 
red blood cel ls ,  deprives body red blood cel ls ,  deprives body 
of oxygen of oxygen 

Hydrogen Fluoride - binds to Hydrogen Fluoride - binds to 
calcium in bonescalcium in bones

Cyanides – interferes with Cyanides – interferes with 
respirat ionrespirat ion

CLASS 6 POISONS

Effects of Arsenic



CLASS 7 RADIOACTIVES
GeneralGeneral
 Radioactive substances emits Radioactive substances emits 

radiat ionradiat ion
Non-ionizing radiat ion - radio Non-ionizing radiat ion - radio 

waves, UV, infraredwaves, UV, infrared
Ionizing radiat ionIonizing radiat ion

     E.g.  E.g.  Alpha part ic lesAlpha part ic les
Beta part ic lesBeta part ic les
Gamma raysGamma rays



HazardsHazards
 Radiat ion sicknessRadiat ion sickness

Nausea Nausea 
Vomit ingVomit ing
DiarrheaDiarrhea
Exhaust ionExhaust ion
HaemorrhageHaemorrhage

 Radiat ion injuryRadiat ion injury
BurnsBurns

 Radiat ion poisoningRadiat ion poisoning
CancerCancer

CLASS 7 RADIOACTIVES



CLASS 8 CORRISIVES
GeneralGeneral
 Substances that can cause Substances that can cause 

vis ible destruction to t issuevis ible destruction to t issue
AcidsAcids
BasesBases

 Most widely used in industryMost widely used in industry
E.g. Sulfuric acid ,  E.g. Sulfuric acid ,  

Hydrochloric acid, Sodium Hydrochloric acid, Sodium 
Hydroxide Hydroxide 



HazardsHazards
 Skin and t issue destruct ionSkin and t issue destruct ion
 Reacts with metals -  l iberate Reacts with metals -  l iberate 

hydrogenhydrogen
 May be absorbed into skinMay be absorbed into skin
 React with chemicals -  l iberate React with chemicals -  l iberate 

heatheat

CLASS 8 CORRISIVES

Chemical burns



CLASS 9 MISCELLANEOUS
 Class 9 encompasses al l  Class 9 encompasses al l  

hazardous materials that hazardous materials that 
do not f i t  into one of the do not f i t  into one of the 
definit ions l is ted in Class 1 definit ions l is ted in Class 1 
through Class 8.through Class 8.

 Example – Dry ice,  Example – Dry ice,  
pol lutantspol lutants



 Different classes of HazMat have Different classes of HazMat have 
dif ferent propert ies and pose dif ferent propert ies and pose 
dif ferent threats.di f ferent threats.

 Knowledge of propert ies and Knowledge of propert ies and 
hazards for di f ferent HazMat classes hazards for di f ferent HazMat classes 
al lows us to take the appropriate al lows us to take the appropriate 
protect ive measures during an protect ive measures during an 
encounter,  enabl ing us to protect encounter,  enabl ing us to protect 
and save l ives!and save l ives!

CONCLUSION


