
BASIC UNDERSTANDING ABOUT GLOBALLY HARMONIZED SYSTEM 

 

 

The objectives of this course are to: 

➢ Know the importance of the GHS document (UN GHS Purple Book), 

➢ Know and familiarize the 29 hazard classes, 

➢ Know the correlations and comparison between TDG and GHS. 

 

United Nations adopted Globally Harmonized System (GHS) of Classification and 

Labelling of chemicals to provide standardize labelling and hazard information for all 

chemicals worldwide and Occupational Safety and Health Administration has adopted the GHS 

system under the Hazard Communication Standard (HCS) in June 2016. After the 

implementation of GHS, all the chemical manufacturers/importers/distributors must follow 

these guidelines and now the chemicals are coming with new labels and have new safety data 

sheets. This new GHS system is expected to help improve the chemical safety practice in the 

research laboratories. GHS labelling provide hazard identifying information on the chemical 

label and SDS (Safety Data Sheet) but users especially undergraduate and graduate students 

are not fully aware how to interpret or understand this information.  

More specifically, the UN GHS Document (known as UN GHS Purple Book) (Fig. 1): 

• Defines physical, health and environmental hazards of chemicals and harmonizes 

classification criteria. 

• Standardizes the content and format of chemical labels and Safety Data Sheets (SDS). 

The information contained in the SDS is largely the same as the MSDS, except now the 

SDSs are required to be presented in a consistent user-friendly, 16-section format. This brief 

provides guidance to help workers who handle hazardous chemicals to become familiar with 

the format and understand the contents of the safety data sheets (SDS). 

The SDS includes information such as the properties of each chemical; the physical, 

health, and environmental health hazards; protective measures; and safety precautions for 

handling, storing, and transporting the chemical. The information contained in the SDS must 

be in English (although it may be in other languages as well). 

Sections 1 through 8 contain general information about the chemical, identification, 

hazards, composition, safe handling practices, and emergency control measures (e.g., fire 

fighting). This information should be helpful to those that need to get the information quickly. 

Sections 9 through 11 and 16 contain other technical and scientific information, such as 

physical and chemical properties, stability and reactivity information, toxicological 

information, exposure control information, and other information including the date of 

preparation or last revision. The SDS must also state that no applicable information was found 

when the preparer does not find relevant information for any required element. 

The SDS must also contain Sections 12 through 15, to be consistent with the UN 

Globally Harmonized System of Classification and Labeling of Chemicals (GHS), but OSHA 

will not enforce the content of these sections because they concern matters handled by other 

agencies. 

 

 

http://www.chemsafetypro.com/Topics/GHS/UN_GHS_Purple_Book.html
http://www.chemsafetypro.com/Topics/GHS/UN_GHS_Purple_Book.html
http://www.chemsafetypro.com/Topics/GHS/GHS_label_element.html
http://www.chemsafetypro.com/Topics/GHS/GHS_safety_data_sheets.html


 
Fig 1 Schematic representation of GHS of chemicals 

 

From a legal point of view, GHS is not mandatory in any country. Thus, in order to 

implement the GHS criteria and provisions, the countries will issue their own regulations. 

Thence, there are two examples:  

• The EU CLP REGULATION (EC) No 1272/2008 on Classification, Labelling and 

Packaging of Substances and Mixtures. 

• OSHA's Hazard Communication Standard (HCS) 2012 in the United States. 

 

Utility of GHS Adoption 

GHS offers better protection to workers and users and facilitates international chemical 

trade. 

GHS describes the nature and severity of a chemical hazard by hazard class and hazard 

category. GHS also assigns standard pictograms representing different types of hazards. 

• Hazard class: the nature of a chemical hazard, i.e., flammable liquids, carcinogen. 

 

Hazard category: the division of criteria within each hazard class. For example, flammable 

liquids have 4 categories among which flammable liquids category 1 represents the most 

severe hazard. 

• Hazard pictogram: 9 pictograms conveying different types of health, physical and 

environmental hazards. 

In the latest version of UN GHS (UN GHS Rev. 7), there are 29 hazard classes. A 

chemical meeting the criteria for any hazard class below will be regarded as a hazardous 

chemical. 

Physical Hazards (17 classes): 

• Explosives 

• Flammable Gases 

• Aerosols 

• Oxidizing Gases 

• Gases Under Pressure 

• Flammable Liquids 

• Flammable Solids 

• Self-Reactive Substances 

• Pyrophoric Liquids 

• Pyrophoric Solids 

• Self-Heating Substances 

• Substances which, in contact with water emit flammable gases 

• Oxidizing Liquids 

http://www.chemsafetypro.com/Topics/EU/CLP_Regulation_EC_No_1272_2008.html
http://www.chemsafetypro.com/Topics/EU/CLP_Regulation_EC_No_1272_2008.html
http://www.chemsafetypro.com/Topics/USA/GHS_in_USA_SDS_label.html
http://www.chemsafetypro.com/Topics/GHS/GHS_hazard_class.html
http://www.chemsafetypro.com/Topics/GHS/GHS_hazard_class.html
http://www.chemsafetypro.com/Topics/GHS/GHS_pictogram.html


• Oxidizing Solids 

• Organic Peroxides 

• Corrosive to Metals 

• Desensitized explosive 

Health Hazards (10 classes): 

✓ Acute Toxicity (Oral/Dermal/Inhalation) 

✓ Skin Corrosion/Irritation 

✓ Serious Eye Damage/Eye Irritation 

✓ Respiratory or Skin Sensitization 

✓ Germ Cell Mutagenicity 

✓ Carcinogenicity 

✓ Reproductive Toxicology 

✓ Target Organ Systemic Toxicity - Single Exposure 

✓ Target Organ Systemic Toxicity - Repeated Exposure 

✓ Aspiration Toxicity 

Environmental Hazards (2 classes): 

 Hazardous to Aquatic Environment (Acute/Chronic). 

 Hazardous to the Ozone Layer. 

It shall be remarked that the GHS allows individual countries or regions to choose 

which hazard classes or hazard categories to implement to meet their domestic needs. 

For example, European Union has not adopted flammable liquids category 4 and the 

United States has not adopted Hazardous to the Ozone Layer yet. This is often called 

GHS Building Blocks approach. 

 

 
Fig. 2 GHS Pictograms 

 



GHS Classification 

GHS classification is a process to determine the hazard class and category of a 

chemical (substance or mixture) in accordance with GHS hazard classification criteria. 

The table 1 is an example of GHS classification criteria for flammable liquids. A 

liquid with a flash point between 23 and 60 Celsius degrees will be classified as 

flammable liquid category 3. A liquid with a flash point above 93 Celsius degrees does 

not meet GHS classification criteria and will not be regarded as a hazardous chemical. 

 

Table 1. GHS classification criteria for flammable liquids 

 

 

Correlations between TDG and GHS 

The Globally Harmonized System of Classification and Labelling of Chemicals 

(GHS) and the UN Recommendations on the Transport of Dangerous Goods Model 

Regulations (TDG) are the most important guidance documents on chemical hazard 

communication in the world. Most of countries have adopted GHS and TDG via their 

own national regulations. The correlations between GHS and TDG and compare GHS 

with TDG in terms of classification criteria and labelling requirements will be presented 

below. 

 

Comparison of TDG and GHS 

 

Item UN TDG GHS 
Scope Both chemicals and articles Mainly chemicals 

Classes 9 dangerous goods classes 27 hazard classes 

Hazard 

communication 

Labelling & marking, placarding, dangerous 

goods declaration 

Pictogram, GHS labels and safety 

data sheets 

Guidance document UN orange book UN purple book 

 

Chemicals fulfilling GHS classification criteria are hazardous chemicals. 

Chemicals and articles on dangerous goods list or meeting dangerous goods 

classification criteria are dangerous goods. 

Not all dangerous goods are chemicals or GHS classified (i.e., batteries, airbags, 

etc). 

Chemicals that belong to dangerous goods are usually GHS classified/hazardous 

chemicals. 

 

Comparison of GHS Classification and Transport Classification 

GHS Classification Dangerous Goods Classification 

Unstable explosives Not allowed for transport 

Category Criteria 

1 Flash point < 23 ℃ and initial boiling point ≤ 35 ℃ 

2 Flash point < 23 ℃ and initial boiling point >35 ℃ 

3 Flash point < 23 ℃ and ≤ 60 ℃ 

4 Flash point > 60 ℃ and ≤ 93 ℃ 

http://www.chemsafetypro.com/UN_GHS_Chemicals_GHS_for_Dummies.html
http://www.chemsafetypro.com/Topics/TDG/Dangerous_Goods_Classification_Symbols.html
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http://www.chemsafetypro.com/Topics/TDG/UN_Orange_Book.html
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GHS Classification Dangerous Goods Classification 

Explosives, Division 1.1, 1.2, 1.3, 1.4, 1.5, 

1.6 

Class 1 explosive substances and articles, 

Division 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 

Flammable gases category 1//Pyrophoric 

gases category 1/ 
Class 2 Division 2.1: Flammable gases 

Flammable gases category 2/Chemically 

unstable gases category A/B 
Not dangerous goods 

Aerosols (category 1 and 2) Class 2 Division 2.1: Flammable gases 

Aerosols (category 3) 
Class 2 Division 2.2: Non-flammable, non-

toxic gases 

Oxidizing gases category 1 Class 5 Division 5.1: Oxidizing substances 

Gases under pressure 
Class 2 Division 2.2: Non-flammable, non-

toxic gases 

Flammable liquids, category 1, 2, 3 
Class 3 Flammable liquids, packing group I, 

II, III 

Flammable liquids, category 4 Not dangerous goods 

Flammable solids category 1, 2 
Class 4 Division 4.1: Flammable solids, 

packing group II, III 

Self-reactive substances, Type A 
See explosives. May not be allowed for 

transport. 

Self-reactive substances, Type B, C, D, E, F Class 4 Division 4.1: Flammable solids 

Self-reactive substances, Type G Not dangerous goods 

Pyrophoric solids category 1 
Class 4 Division 4.2: Substances liable to 

spontaneous combustion 

Pyrophoric liquids category 1 
Class 4 Division 4.2: Substances liable to 

spontaneous combustion 

Self-heating substances and mixtures, 

category 1, 2 

Class 4 Division 4.2: Substances liable to 

spontaneous combustion, Packing group II, 

III 

Substances which on contact with water emit 

flammable gases category 1, 2, 3 

Class 4 Division 4.3: Substances which, in 

contact with water, emit flammable gases, 

Packing group I, II, III 



GHS Classification Dangerous Goods Classification 

Oxidizing liquids category 1, 2, 3 
Class 5 Division 5.1: Oxidizing substances, 

Packing group I, II, III 

Oxidizing solids category 1, 2, 3 
Class 5 Division 5.1: Oxidizing substances, 

Packing group I, II, III 

Organic peroxides type A 
See explosives. May not be allowed for 

transport. 

Organic peroxides type B, C, D, E, F Class 5 Division 5.2: Organic peroxides 

Organic peroxides type G Not dangerous goods 

Corrosive to metals category 1 
Class 8 corrosive substances, Packing group 

III 

Acute toxicity category 1, 2, 3 
Class 6 Division 6.1: Toxic substances, 

Packing group I, II, III 

Acute toxicity category 4,5 Not dangerous goods 

Skin irritation/corrosion category 1 

(1A/1B/1C) 

Class 8 corrosive substances, Packing group 

I, II, III 

Skin irritation/corrosion category 2 & 3 Not dangerous goods 

Serious eye damage/eye irritation category 

1/2A/2B 
Not dangerous goods 

Respiratory or skin sensitization category 1 Not dangerous goods 

Germ cell mutagenicity category 1A/1B/2 Not dangerous goods 

Carcinogenicity category 1A/1B/2 Not dangerous goods 

Reproductive toxicity category 1A/1B/2 Not dangerous goods 

Serious eye damage/eye irritation category 

1/2A/2B 
Not dangerous goods 

Target organ systemic toxicity - single 

exposure category 1, 2 and 3 
Not dangerous goods 

Target organ systemic toxicity - repeated 

exposure category 1 and 2 
Not dangerous goods 

Aspiration toxicity category 1 and 2 Not dangerous goods 

http://www.chemsafetypro.com/Topics/TDG/Class_8_Dangerous_Goods.html
http://www.chemsafetypro.com/Topics/TDG/Class_8_Dangerous_Goods.html


GHS Classification Dangerous Goods Classification 

Hazardous to aquatic environment (acute) 

category 1 

Class 9 miscellaneous dangerous goods: 

marine pollutant or environmentally 

hazardous substances, packing group III 

Hazardous to aquatic environment (acute) 

category 2 and 3 
Not dangerous goods 

Hazardous to aquatic environment (chronic) 

category 1 and 2 

Class 9 miscellaneous dangerous goods: 

marine pollutant or environmentally 

hazardous substances, packing group III 

Hazardous to aquatic environment (chronic) 

category 3 and 4 
Not dangerous goods 

Hazardous to the Ozone layer Not dangerous goods 

 

Most of health hazards in GHS are not covered by dangerous goods regulations. 

Class 6 division 6.2 infectious substances and class 4 radioactive substances in TDG 

are not covered by GHS. 

 

Differences between Hazardous Chemicals and Dangerous Goods 

 

Not all hazardous chemicals belong to dangerous goods. There are only 9 classes 

of dangerous goods, and they only consider acute toxicity hazards. Even CMR 

(carcinogenic, mutagenic, or reproductive toxicant) substances which are considered as 

of the greatest health concern under GHS are not covered by the 9 DG classes.  

Not all dangerous goods are hazardous chemicals. This is because dangerous goods 

not only include hazardous chemicals, but also include articles. For example, air bags 

and lithium batteries belong to dangerous goods. However, they are not regarded as 

hazardous chemicals. 

Chemicals that belong to dangerous goods are usually hazardous chemicals. The 

only exceptions are infectious substances/mixtures and radioactive 

substances/mixtures. They are covered by the 9 DG classifies but not covered by GHS 

classification criteria. 

 

Comparison of Dangerous Goods Label and GHS Label 

 

Item TDG GHS 

Basic info 

• UN number and proper 

shipping name. 

• Hazard label (primary 

class and subsidiary class). 

• Other markings such as 

environmental hazardous 

• Product identifier. 

• Supplier 

identification. 

• Signal word. 

• Hazard pictogram. 

• Hazard statements. 

http://www.chemsafetypro.com/Topics/TDG/Marine_Pollutants_Environmentally_Hazardous_Substances.html
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Item TDG GHS 

substances mark if 

applicable. 

• Precautionary 

statements. 

Label size 

There are requirements 

on the minimum 

dimension of hazard 

labels. (i.e, 100mm 

x100mm for >25kg 

packages.) 

Various 

requirements (See 

global GHS label 

size requirement). 

Exceptions 

Dangerous goods 

packaged in limited 

quantities or excepted 

quantities do not require 

hazard labels. 

Some GHS 

elements may be 

omitted from GHS 

label for small 

containers. 

Example Dangerous goods label  GHS label  

 

A chemical product may be packaged in multi-layer packages in which case inner 

packages need to be labelled according to GHS while the outer packaging shall meet 

the provisions of TDG.  

Outer packages may also be labelled according to GHS (This is mandatory for 

single packaging such as drums). Where the GHS hazard pictogram(s) relate to the 

same hazard as dangerous goods hazard label, the GHS pictogram(s) need not appear 

on the outer packaging. 
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