
IMDG Classes (1-4) classification 

 

The objectives of this course are to: 

➢  basic knowledge of chemistry in order to be able to understand the terms used in the 

IMDG code, 

➢ An understanding of the hazards associated with the dangerous goods they are dealing 

with, 

➢ an understanding of the boundary lines which determine which goods are dangerous 

and which are not, and a good knowledge of the nine groups or classes the substances 

are divided into. 

 

The International Maritime Dangerous Goods Code (IMDG Code) is an internationally 

agreed regulation developed by the International Maritime Organization (IMO) and sets 

provisions for the safe transport of dangerous goods by sea.  

The objective of the IMDG code is to improve the safe transport of dangerous goods 

by sea and protect the marine environment. 

The provisions in the IMDG code are based on the 'UN Recommendations on the 

Transport of Dangerous Goods’, known as the ‘Model Regulations’, a document that provides 

a framework of rules for the safe transport of dangerous goods by sea. 

The classification of dangerous goods in the IMDG Code is based on the IMO 

conventions: SOLAS and MARPOL. The classification list is proposed by the United Nations 

Committee of Experts on the Transport of Dangerous Goods.  

The aim of classification is to divide dangerous goods into broad groups having the 

same properties. The dangerous properties are those that affect the safety of personnel or 

property. They are: 

✓ reactivity, 

✓ flammability, 

✓ toxicity, 

✓ corrosiveness. 

 

In this course, the first four groups of hazardous substances will be presented. 

1. Explosive Materials. 

 



 
 

The chemical explosions are usually caused by the very rapid burning of a substance or 

a mix of substances in the presence of oxygen in the air. There are six sub-classes ranging from 

explosives which have a major explosion threat to those which do not have so big a threat, from 

the point of view of a mass-scale explosion: 

➢ Division 1.1 includes substances and articles which have a mass explosion 

hazard. A cargo has a mass explosion when the explosion is instantaneously 

released in the all-cargo. Examples of substances from this category are nitro-

glycerine and bombs. 

 
Fig. 1 Placard of division 1.1 

 

➢ Division 1.2 includes substances and articles which have a projection hazard 

but not a mass explosion hazard. The pyrotechnics, fireworks, and a few types 

of small arms ammunition are substances examples from this category. 

 

 
Fig. 2 Placard of division 1.2 

 

➢ Division 1.3 includes substances and articles which have a fire hazard and either 

a minor blast hazard or a minor projection hazard or both, but not a mass 

explosion hazard. This category has substances and articles which give rise to 

considerable radiant heat, or which burns one after another, producing minor 

blast or projection effects or both. Examples of this division are certain types of 

gunpowder. 

 



 
 

➢ Division 1.4 includes substances and articles which present no significant 

hazard, only a small hazard in the event of ignition or initiation during transport 

with any effects largely. The effects of the substances or articles from this 

category are largely confined to the package and no projection of fragments of 

appreciable size or range is to be Group S (explosives). Different types of fuses, 

smoke and light-signals are examples of the substances from this division. 

 

 
 

➢ Division 1.5 includes very insensitive substances which have a mass explosion 

hazard. This category covers substances and articles which have a mass 

explosion hazard but are so insensitive that there is very little probability of 

initiation or of transition from burning to detonation under normal conditions of 

transport. It should be also noted that the probability of transition from burning 

to detonation is greater when large quantities are carried in a ship. As a result, 

the stowage requirements for explosive substances in division 1.1 and for those 

in division 1.5 are the same. From this group, as examples are explosives, 

blasting, type E and B. 

 

 
 



➢ Division 1.6 includes extremely insensitive articles which do not have a mass 

explosion hazard. includes extremely insensitive articles which do not have a 

mass explosion hazard. The articles with only extremely insensitive detonating 

substances and which demonstrate a negligible probability of accidental 

initiation of propagation are comprised in this category. It should be noted that 

the risk from articles of this division is limited to the explosion of a single 

article. Examples of substances: articles, explosive, extremely intensive. 

 

 
 

2. Gases, compressed, liquefied, or dissolved under pressure. The transport 

condition of gas is described according to its physical state as: 

 Compressed gas which when packaged under pressure for transport is 

entirely gaseous at 20 ℃. 

 Liquefied gas which when packaged for transport is partially liquid at 

20 ℃. 

 Refrigerated liquefied gas which when packaged for transport is 

partially liquid, because of its low temperature. 

 Gas in solution is compressed gas which when packaged for transport is 

dissolved in a solvent. 

Class 2 is subdivided further according to the primary hazard of the gas during 

transport, specifically: 

▪ Class 2.1: inflammable gases, which at 20 ℃ and a standard 

pressure of 101.3 kPa are ignitable when in a mixture of 13 % or 

less by volume with air. Examples: butane and propane. 

 

 
▪ Class 2.2: Not inflammable gases or non-toxic gases which are 

transported at a pressure not less than 280 kPa at 20 ℃, or as 



refrigerated liquids. Examples: nitrogen, carbon dioxide and 

oxygen. 

 

 
 

▪ Class 2.3: known to be so toxic and corrosive to humans to pose 

a hazard to health and environment. It should be noted that 

poisonous has the same meaning as toxic. Examples: chlorine 

(Cl2) and sulphur dioxide (SO2). 

 

 
 

3. Inflammable liquids. The substances listed in this group shall be regarded in 

general as chemically pure. Flashpoint may vary if the substances contain added 

impurities.  

 

 
 

The following substances are included in this class: 

o Inflammable liquids – the liquids which give off a flammable vapour at 

or below 61 ℃ closed – cup test, normally referred to as the 

“flashpoint”. Examples: Ethyl acetate (f.p.= -4 ℃), gasoline (f.p.= -23 

℃). 



o Liquid desensitised explosives – are explosive substances, which are 

dissolved or suspended in water or other liquid substances, to form a 

homogeneous liquid mixture in order to neutralize their explosive 

properties. Examples of this class: nitro-glycerine solution in alcohol, 

nitrocellulose solution (in solvents like ether, ethanol, or acetone). 

 

4. Inflammable solids and other reactive substances. This class includes both 

inorganic and organic substances and is divided into three classes: 

o Class 4.1 - Inflammable solids – the solids with properties of being 

ignited by external sources, such as sparks or flame, and being readily 

combustible. Examples: powder of magnesium, matches, sulphur and 

jute fibres. 

 

 
 

o Class 4.2 – Spontaneously combustible substances are either solids or 

liquids, which are liable to spontaneous heating and then being liable to 

catch fire. Examples: sodium or potassium sulphides (Na2S, or K2S), 

white and yellow phosphorus (P4). 

 

 
 

o Class.4.3 – Substances emitting inflammable gases when wet group. 

The substances from this group are either solids or liquids, which are 

liable to become spontaneously flammable or to give off flammable 

gases. Examples: ferro silicon (FeSi), carbide (CaC2), aluminium 

silicate (Al2SiO5). 
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