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Introduction

• Safety Data Sheets (SDS) formerly known as Material Safety Data 
Sheets (MSDS).

• Provide comprehensive information of a substance or mixture for use 
in the workplace

• Specific to the product

• This information
• Allows a company to develop worker protection measures

• Allows a company to provide protective measure for the environment

• Provides needed technical information to make informed design decisions

• Provides safety information for users of the material



Safety Data Sheet (SDS) versus
Material Safety Data Sheet (MSDS)

• SDS have specific format across the globe
• 16 sections describing specific properties of the chemical

• SDS use standardized hazard classification system
• Developed by the United Nations

• Globally Harmonized System (GHS) of classification and labeling of chemicals

• Common signal words (Warning or Danger)
• Use of “H” (Hazard) and “P” (Precautionary) statements
• Use of Pictograms to provide graphical symbol of hazard

• Compliance with 29CFR 1910.1200(g) Hazard Communication 
Standard

• MSDS had varying formats, company preference

• MSDS hazard classification based on local requirements

• MSDS may not have contained all “needed” information



When is an SDS required?

• A substance or mixture meets the GHS harmonized criteria for 
physical, health, and environmental hazards.

• Mixtures containing substances meeting criteria for carcinogenicity, 
toxicity for reproduction, or specific target organ toxicity, in 
concentrations exceeding cut-off values

• Other substances or mixtures not meeting the criteria for 
classification as hazardous, but containing hazardous substances in 
certain concentrations, if required by a regulatory entity.



SDS Sections

1 Identification

2 Hazard(s) identification

3 Composition / information on ingredients

4 First aid measures

5 Fire fighting measures

6 Accidental release measures

7 Handling and storage

8 Exposure controls / personal protection

9 Physical and chemical properties

10 Stability and reactivity

11 Toxicological information

12 Ecological information

13 Disposal considerations

14 Transportation information

15 Regulatory information

16 Other information



Section 1 – Identification

• Product Identification
• Product name

• Synonyms

• May include CAS or other number

• Product use

• Supplier Information

• Emergency Contact Information



Section 1 Example - Styrene



Section 2 – Hazard(s) Identification

• GHS classification of the substance
• Hazard Category

• GHS Labeling Requirements
• Hazard Pictograms

• Signal Word

• Hazard Statements

• Other Hazards



Hazard Pictograms

• Graphical composition that includes a symbol and other graphic 
elements, such as a border, background pattern, or color that is 
intended to convey specific information

• Characteristics
• Shape – Square set on a point (Diamond shape)

• Colors
• Border – Red

• Background – White

• Symbol – Black

• Nine standard pictograms to indicate hazards of substance



Hazard Pictograms – Physical Hazards



Hazard Pictograms – Health Hazards



Hazard Pictograms – Environmental Hazards



Signal Words

• Word used on labels and SDS to indicate the relative level of severity 
of hazard and alert user to the potential hazard of the substance.  
Found in Section 2 Hazard Identification of the SDS.

• “Danger” used for more severe hazard categories 1 and 2

• “Warning” used for less severe hazard categories

• No signal word used for nonhazardous categories



Examples – Pictograms and Signal Words

Butyl Acrylate#2 Diesel Fuel

Triethylamine Methyl Methacrylate



Hazard Statements

• Assigned to hazard class and category
• Physical

• Health

• Environmental

• Describes nature of the hazards for the substance

• Describes varying degrees of hazard
• Highly / Extremely

• Harmful / Toxic / Fatal

• Harmful / Toxic / Very Toxic



Hazard Statements

• Specific wording for each hazard statement
• Unique, but generic

• May be translated, but not changed

• Coded by number (Hxxx)
• Starts with an “H” for Hazard Statement

• Three digit number

• First digit describes type of hazard
• “2” Physical Hazards

• “3” Health Hazards

• “4” Environmental Hazards

• Next two digits ordered numbering of hazard related to properties of 
substance

• Codes are reference only, not part of the hazard statement



Hazard Statement Examples

• Physical Hazards
• H220 Extremely flammable gas
• H221 Flammable gas
• H226 Flammable liquid and vapor

• Health Hazards
• H300 Fatal if swallowed
• H301 Toxic if swallowed
• H302 Harmful if swallowed

• Environmental Hazards
• H400 Very toxic to aquatic life
• H401 Toxic to aquatic life
• H402 Harmful to aquatic life



Precautionary Statements

• Recommended measures that should be taken to minimize or 
prevent adverse effects resulting from exposure or improper storage 
or handling of a substance.

• Five types of precautionary statements
• General

• Prevention

• Response (spills, exposure, emergency response, first aid)

• Storage

• Disposal



Precautionary Statements

• Specific wording for each hazard statement
• Unique, but generic

• May be translated, but not changed

• Coded by number (Pxxx)
• Starts with an “P” for Precautionary Statement

• Three digit number

• First digit describes type of hazard
• “1” General precautionary statements

• “2” Prevention precautionary statements

• “3” Response precautionary statements

• “4” Storage precautionary statements

• “5” Disposal precautionary statements

• Next two digits sequentially numbering of precautionary statement

• Codes are reference only, not part of the precautionary text



Precautionary Statement Examples

• General
• P102 Keep out of reach of children

• P103 Read label before use

• Prevention
• P222 Do not allow contact with air

• P223 Do not allow contact with water

• Response
• P331 Do NOT induce vomiting

• P376 Stop leak if safe to do so

• Storage
• P402 Store in a dry place

• P420 Store separately

• Disposal
• P501 Dispose of contents / container to…



Word of caution

GHS classification system uses 1 as the most severe hazard and 4 as 
the least severe hazard.  NFPA 704 numbering system uses 0 as the 
least hazardous and 4 as the most hazardous. See example.

GHS Flammable Liquid Classif ication Criteria

Category Criteria

1 Flashpoint < 23 °C and initial boiling point ≤ 35 °C

2 Flashpoint < 23 °C and initial boiling point ≥ 35 °C

3 Flashpoint ≥ 23°C and ≤ 60 °C

4 Flashpoint ≥ 60°C and ≤ 93 °C

NFPA 704  Degrees of Flammability Hazard

Degree Criteria

4

Any liquid or gaseous material that is liquid w hile under pressure 

and has a f lash point below  22.8°C and a boiling point below  

37.8°C

3

Liquids having a f lash point below  22.8°C and having a boiling 

point at or above 37.8°C and those liquids having a f lash point at or 

above 22.8°C and below  37.8°C

2 Liquids having a f lash point at or above 37.8°C and below  93.4°C

1
Liquids, solids, and semisolids having a f lash point at or above 

93.4°C

0
Materials that w ill not burn in air w hen exposed to a temperature of 

816°C 



Section 2 Example – 2,3,5,6-Tetrachloropyridine



Section 3 – Composition/Information on Ingredients

• Substances
• Chemical Identity

• Common name, synonym

• CAS or EG Numbers

• Impurities or stabilizing additives

• Mixtures
• Chemical Identity of hazardous ingredients

• CAS or EG Numbers

• Concentration Range



Section 3 Example – Toluene and Dowtherm A



Section 4 – First Aid Measures

• Description of Preventative and First Aid Measures
• Eye Contact

• Skin Contact

• Inhalation

• Ingestion

• Symptoms and Effects of contact with chemical
• Eye Contact

• Skin Contact

• Inhalation

• Ingestion

• Immediate Medical Attention and Special Treatment



Section 4 Example – Methyl Methacrylate



Section 5 – Fire Fighting Measures

• How to put out a fire involving the substance
• Acceptable extinguishing media

• Unacceptable extinguishing media

• Special Hazards
• Combustion products

• For solids, details on dust fires and explosions

• Advice to Fire Fighters
• Procedures for fighting fires

• Required personal protective equipment



Section 5 Example – Magnum 275 ABS Resin



Section 6 – Accidental Release Measures

• Personal Precautions and Emergency Procedures
• General measures

• Non-emergency personnel

• Emergency responders

• Reference to Section 8 Exposure Controls / Personal Protection

• Environmental Precautions
• Do not allow to reach waterways or soil

• Reference to Section 12 Ecological Information

• Clean-up Methods
• Absorbent materials

• Containment and clean-up procedures

• Reference to Section 13 Disposal Considerations



Section 6 Example – Dowtherm Q 



Section 7 – Handling and Storage

• Precautions for safe handling
• Conditions to avoid

• Heat/Sparks/Open Flames

• Dust Generation

• Contact with eyes, skin, or clothing

• Adequate ventilation

• Conditions for safe storage
• Temperature limits

• Time limits

• Incompatible materials

• Other special requirements based on substance



Section 7 Example – Divinylbenzene 63 US



Section 8 – Exposure Controls/Personal Protection

• Exposure control parameters
• Regulatory requirements for exposure (inhalation, eye/skin contact, 

ingestion)

• Exposure Controls
• Engineering controls (ventilation requirements)

• Personal Protective Measures
• Eye/Face Protection

• Skin Protection

• Respiratory Protection

• May include PPE pictograms



Section 8 Example – Dichloromethane



Section 9 – Physical and Chemical Properties

• Physical State (solid / liquid / gas)  ·  Vapor Density

• Color      ·  Liquid Density

• Odor      ·  Solubility in Water or other liquids

• Odor Threshold    ·  Partial Coefficient: n-octanol/water

• pH      ·  Autoignition Temperature

• Freezing Point    ·  Decomposition Temperature

• Melting Point    ·  Viscosity

• Boiling Point (Boiling Point Range)  ·  Molecular Weight

• Flash Point     ·  Explosive Properties

• Evaporation Rate    ·  Oxidizing Properties

• Flammability (solid / gas)   ·  Others, as needed

• Flammability Limits (upper / lower)

• Vapor Pressure



Section 9 Example – LPG



Section 10 – Stability and Reactivity

• Reactivity

• Chemical Stability

• Possibility of Hazardous Reactions

• Conditions to Avoid

• Incompatible Materials

• Hazard Decomposition Products



Section 10 Example – Clorox Bleach



Section 11 – Toxicological Information

• Routes of Exposure

• Acute Toxicity
• Ingestion / Skin Contact / Inhalation

• LD50 / LC50 – Lethal exposure to 50% of test subjects

• Eye Damage / Irritation

• Skin Corrosion / Irritation

• Long Term Exposure Effects
• Carcinogenicity / Mutagenicity / Reproductive Toxicity

• Target Organs

• Sensitivity



Section 11 Example – Chlorine



Section 12 – Ecological Information

• Impact to the environment

• Toxicity to aquatic and/or land organisms

• Persistence and Degradability in the environment

• Bioaccumulative Potential

• Soil Mobility

• Results of PBT and vPvB assessments
▪ PBT - Persistent ,Bioaccumulative, and Toxic

▪ vPvB - very Persistent and very Bioaccumulative

▪ Not required, if assessment is not required

• Other adverse effects



Section 12 Example – Reagent Alcohol



Section 13 – Disposal Considerations

• Provide information on how to dispose of the substance

• Biotreatment

• Landfill

• Incineration

• May include information on disposal of packaging



Section 13 Example – #2 Diesel 



Section 14 – Transportation Information

• UN Number

• UN Proper Shipping Name

• Transportation Hazard Classes (Air / Land / Sea)

• Packaging Group

• Environmental Hazards

• Special Precautions

• May include restricted modes of transportation



Section 14 Example – Triethylamine



Section 15 – Regulatory Information

• Specific to substance and/or components in mixture
• Safety

• Health

• Environmental

• Country specific information (may vary across regions)

• May include reference to additional safety assessments, if required 
by regulatory group



Section 15 Example – Loctite Chisel Paint Stripper



Section 16 – Other Information

• Revision data

• Key or legend of abbreviations or acronyms

• Literature references

• NFPA / HMIS information

• Full text of hazard phrases, if abbreviated above

• Legal statements

• Other information not included in the previous sections



Section 16 Example – CLR Mold & Mildew Remover



Thank you


