Understanding Material Safety Data Sheets

Guidelines for Reading and Understanding an MSDS

Not all Material Safety Data Sheets will contain all of the information discussed in this article and information will vary, depending upon the degree to which the material is hazardous. But this will give you an idea of the kind of information you should expect to find when you read an MSDS.

If the MSDS is blank or has only a trade name and a lot of N.A.’s (“not applicable”) on it, it is not going to useful. Most MSDSs have a least some of the information filled in.  By cross checking the information in various sections, you can determine what you need to know about the hazards of the material.

1.
Product Identification

The manufacturer or distributor listed should be able to provide detailed information on the hazards of the material(s) covered by the MSDS.

Does the trade name on the MSDS agree with the one on the label of the container?

The synonyms should be those most commonly used for the product.

Make sure the chemical name and the formula are listed for single substances and that the trade or brand name and the chemical family are listed if the substance is a mixture.  You will find ingredient information in Section 2.

2.
Hazardous Ingredients

The materials listed should be those in the product which are individually listed in:

a) CFR 1910, Subpart Z, Toxic and Hazardous Substances;

b) Threshold Limit Values for Substances and Physical Agents in the Work Environment.  

American Conference of Government Industrial Hygienists (ACGIH) (latest edition).

One component of a multi-component product might be listed because of its toxicity (the health hazard it poses) another for its flammability, and a third for its reactivity.

Toxic hazard data should be stated in terms of concentration, mode of exposure, or test, and animal used; i.e., 100 ppm LC50 (lethal concentration) rat, 25 mg/M3 LD50 (lethal dose) oral mouse or permissible exposure limit from published sources such as:

a) National Toxicity Program (NTP), Annual Report on Carcinogens;

b) International Agency for Research on Cancer (I.A.R.C.);

c) National Institute for Occupational Safety and Health (NIOSH), The Registry of Toxic Effects of Chemical Substances 

Flammable or reactive data should be included as well as flash point, shock sensitivity, or brief data to indicate the nature of the hazard.

3. 
Physical Data
This section is one of the most important and useful sections on the MSDS both for assessing how hazardous the substance is and how completely the MSDS is filled out.  This is especially true for solvents, and that is why solvents are used as an example throughout this article.

The data in this section should be for the total mixture or product. Don't be put off by

the terms.  Once you know the definitions of the terms, you can make cross checks.

TERMS:

Boiling Point is the temperature in degrees Fahrenheit or Celsius at which liquid boils

(or becomes gas).  Ranges are given for mixtures.

Vapor Pressure.  A high vapor pressure indicates that a liquid will evaporate easily.

The term "volatile" is used to describe a liquid that evaporates easily.  This is important to know because it indicates that air concentrations can build up quickly when the material is worked with in its liquid form.  Materials with high vapor pressures can be especially hazardous if you are working with them in an enclosed area or in an area with poor air circulation.  Vapor-pressures are measured in torr units or millimeters of mercury (mm fig) at a certain temperature.  Xylene with a vapor pressure of 10 mm Hg at 27-32 degrees C and toluene with a vapor pressure of 36 mm Hg at 30 degrees C are two solvents, for instance, the use of which can lead to hazardous air concentrations.  However, even materials with lower vapor pressures may pose an inhalation hazard because the method of handling (for example, spraying versus brushing) also affects the concentration in air.

Vapor Density is the relative density or weight of a vapor or gas compared with an equal volume of air.  If the vapor density of a substance is less than one, it will tend to rise in air; if the vapor density is greater than one, it will fall in air, Substances with high vapor densities pose a particular problem because they will collect in the bottom of tanks.

Solubility in water refers to the percentage by weight of the substance that can be dissolved in water.  Less than 0.1% is considered negligible; 0.1-1% is slight; 1-10% is moderate; more than 10% is appreciable; and if it can be dissolved in all proportions, it has complete solubility.

Appearance & Odor may help you identify the substance you are working with.  Do not rely on odor to indicate whether there is a hazardous concentration of the substance in air.  Some substances can reach hazardous levels and not have a noticeable odor.

Specific Gravity refers to the ratio of the weight of a volume of liquid to the weight of an equal volume of water at a specified temperature.  If a substance has a specific gravity greater than one, it will sink in water; it if has a specific gravity less than one, it will float in water.

Percent Volatile by Volume refers to the percentage of a liquid or solid that evaporates at room temperature.  The higher the percentage the faster the substance will evaporate.

Evaporation Rate is the rate at which the material evaporates compared either to ether that evaporates very quickly or to butyl acetate that evaporates very slowly.  The chemical which is used for comparison (ether or butyl acetate) should be listed, If a substance has an evaporation rate greater than one, it evaporates more easily than the chemical it is compared to; if the rate is less than one, it evaporates more slowly than the chemical it is compared to.

The information in the Physical Data section is useful for the control of toxic vapors.  Boiling point, vapor density, percent volatile, vapor pressure and evaporation are all useful for designing proper ventilation systems.  This information is also useful for design and use of adequate fire and spill containment equipment and procedures.

Make these checks.  The boiling point, vapor pressure, % volatile, and evaporation rate are all characteristics of a substance that gives off vapors into the air.  If one of these characteristics has been listed, all of them should be filled out.

If a material has a % volatile greater than 10%, a boiling point below 100 degrees C, and a vapor pressure over 5 or 6 millimeters of mercury (mm Hg), check the following sections to make sure they are filled out and for information.

1. Check the TLV in Section 2.   A low TLV (i.e., less than 10) means that the material can be very hazardous, you may be better off using a highly volatile substance, like acetone, with a high TLV, than a less volatile substance like benzene with a low TLV.  In fact, a useful way to compare the hazards of solvents when selecting a solvent to use is to divide the evaporation rate by the TLV and see which one is higher and therefore more hazardous,

2. In Section 4, check to see that the Flash Point and Flammable Limits are filled out.  A substance with a vapor pressure of over 5 mm Hg at room temperature and an evaporation rate of greater than 1 and a flash point of less than 140 degrees F and low LEL (less than 2%) can be a dangerous fire hazard especially if the % volatile is also high.

3. Check Section 6 "effects of overexposure" to see if breathing the vapors of the substance can be harmful

4. Check Section 8 Special Protection Information, to see whether there are recommendations for respiratory protection and/or ventilation controls.  If the substance has a TLV and is volatile, this section must be filled out.

5. Make sure that there are some recommendations for storage and handling in Section 9, Special Precautions, especially if the substance has a vapor density that is heavier than air.

4.
Fire and Explosion Data
If you're working with flammables, solvents, peroxides, explosives, metal dusts and

other unstable substances, this section is important.  If the product does not pose a fire

hazard, which should be stated in this section.

Some terms you need to know are:

Flash Point is the lowest temperature at which a liquid gives off enough vapor to make an ignitable mixture of vapor in air in a test container.  Flash Point and auto ignition should be listed in temperature degrees Fahrenheit or Centigrade, or both.  Liquids with flash points below 140 degrees F are specially classified liquids by OSHA and require special precautions.  Check Section 9, Special Precautions, to see what they are.

Flammable liquids-LEL (lower explosive limit) and UEL (upper explosive limit) are the lower and upper limits of vapor and air concentration, given as percent, which can cause an explosion.  The flash point and flammable limits are the most important when related to the boiling point, vapor pressure, % volatile and evaporation rate in Section 3.  If any one of these items is listed all of the items should be listed in order to provide enough information about the hazards of the material.

Extinguishing Media means what kind of fire extinguisher to use.  If the substance is not flammable and/or is completely inert, the MSDS should say so.

Special Fire Fighting Procedures and Unusual Fire and Explosion Hazards would need to be described for any combustible material.  Some-concentrated corrosives, calcium carbide or reactive metals, must not have water applied in case of fire.  Check Section 2 to see if the material is a catalyst, and check Section 5 for reactivity with water and polymerization in water or air.

5.
Reactivity Data
The information in this section will assist in determining safe storage and handling of hazardous, unstable substances.  Instability or incompatibility of the product to common substances such as water, direct sunlight, metals used in piping or containers, acids alkalis, etc., should be listed here.

Stability-Cross check with other sections:

1. Section 2: A mixture may be unstable if the ingredients include catalysts and vehicles, peroxides, explosives, and other unstable or highly reactive substances.

2. Section 3: Are there unusual fire and explosive hazards?

3. Section 9.  If there are very specific instructions in this section regarding precautions to take in handling and storage, it may indicate that the material is unstable.

Incompatibility-  Common materials or contaminants which the specific material could be expected to come into contact with and which could produce a reaction should be listed here.  Conditions to avoid should also be listed.  Sections 4 and 9 may contain information on incompatibility not listed in Section 5.

Hazardous Decomposition Products should list products released if the substance is exposed to aging, heating, burning, oxidation, or allowed to react.  The product's shelf life should also be listed in this section when applicable.  Although some materials are innocuous in their original form, when they are exposed to the conditions such as aging, burning etc., they may form hazardous products.

1.  Check Section 4 for fire and explosion hazards regarding these chemicals.

Hazardous Polymerization is a reaction with extremely high or uncontrolled release of energy.  If this section is checked, the conditions under which it could occur should be explained.

1.  Check Section 2.  If the substance contains any catalyst and vehicle it may indicate that hazardous polymerization can occur.

6.
Health Hazard Information
Health Hazard Data should be the combined estimate of the hazard of the total product.  This might be stated as a time weighted average concentration, permissible exposure limit (PEL) or TLV.  Other data, such as LD 50, might be used.

Routes of Exposure should contain information about the potential hazard from absorption of the product, the severity of the effect, and the basis for that determination.  The basis might be animal studies, analogy with similar products, or human exposure.

Typical comments might be: 

· skin contact, single short contact--not adverse effects likely 

· prolonged or repeated skin contact-mild irritation and possibly some blistering 

· eye contact--some pain and mild transient irritation.  No corneal scarring.

Check Section 2 to see if TLVs are listed for any of the ingredients.  If TLVs are listed there, they should also be listed in this section; make sure the numbers are the same.  If the substance is a mixture of several compounds and a TLV for the mixture is listed in this section, this is only appropriate if all of the ingredients in the mixture contributing to the TLV have the same harmful health effects, such as petroleum solvent vapors that cause drowsiness and unconsciousness.  Check Sections 1 and 6 for this information.

Routes of Exposure should list common effects by route of exposure, usually by inhalation or absorption by skin contact. It should include chronic and acute effects; as well as information on carcinogenicity, teratogenicity, or mutagenicity.  Many MSDS lack information on chronic effects.

If inhalation is a primary route of exposure, check the following sections:

Section 3 because this section can help you determine how great the hazard might be.  Chemicals with high vapor pressure, and high volatility usually pose more of an inhalation problem than chemicals with low vapor pressure and low volatility.

Section 8 because this section should give information on proper respiratory protective devices (with type specified and/or necessary ventilation requirements).

If skin contact or absorption is a problem, Section 8 should list proper protective equipment (gloves and eye and skin protection).

Effects of Overexposure should indicate relevant signs, symptoms, and diseases that could result from acute and chronic exposure to the hazardous substances. 

Emergency and First Aid Procedures should contain treatment information that could

be used by paramedics and individuals trained in first aid.

Any substance with a TLV should have emergency first aid procedures listed for acute exposures, especially if the material has a low TLV.  Check Section 4 to see if the chemical presents any unusual fire or explosive Hazards.

Note to Physician should include special information which would be important to a doctor including required or recommended pre-placement and periodic medical examination, diagnostic procedures, and medical management of overexposed employees.

7.
Spill or Leak Procedures

Detailed procedures and protective clothing and equipment and/or ventilation to be used for cleaning up a spill and safe disposal should be indicated here.

1. Check Section 2 for TLV.  A low TLV such as HCN (with a TLV of 10 ppm) indicates greater health hazard than a high TLV such as acetone (with a TLV of 750 ppm).

2. Check Section 3 for volatility and vapor pressure.  A high vapor pressure indicates a greater volatility and a greater hazard.

3. Check Section 4 for fire and explosive data (combustible and flammable?) 

4. Check Section 5 for reactivity (incomparability?  hazardous polymerization? unstable?)

5. Check Section 6 for health data (inhalation hazard?  skin contact hazard?)

6. Check Section 8 for information on personal protective equipment.

For example, if a material has a low TLV, is highly volatile, is flammable, unstable and has severe effects of overexposure listed then very specific procedures on handling a spill or leak need to be spelled out.  This section should state whether the substance is incompatible with common clean up procedures or media (such as water).

Waste Disposal Methods: If labeling and special handling of clean-up residue is necessary, that should be stated along with the appropriate method of disposal-for instance, sanitary landfill, incineration, etc.

1. Check Section 2.  If hazardous materials are listed, there should be specific procedures for waste disposal

2. Check Section 4, 5, and 9 to make sure that the waste disposal method doesn't create another problem.

8.
Special Protection Information

Respiratory Protection:

1. Check Section 6 to see if inhalation is a probable means of overexposure.

2. Check Section 3 to see how volatile the substance is, to determine the potential degree of hazard.

· If respirators are required or recommended, the type and class should be stated, such as "supplied air" or "organic vapor cartridges" or suitable for dust no more toxic than lead, etc.

· If protective clothing is required, the type and material of that clothing should be indicated.

Ventilation:

1. Check Sections 2, 3, and 6, volatility and route of exposure to assess the degree of inhalation hazard.  If the substance is very volatile and the TLV is low, local exhaust ventilation, which captures contaminants at the point where they are generated, is probably the most effective control.  Mechanical, general or dilution ventilation is not recommended for chemicals with a low TLV, especially if they are highly volatile or have high evaporation rates.

Protective gloves:
1. Check Section 2 for TLV of substance and Section 6 to determine if the skin is a primary route of exposure.

2. If gloves are recommended, the type should be specified.  Check Section 1 for chemical family to make sure proper gloves are being recommended.

Eye Protection:

1. Check Section 6 for information regarding hazards to the eye.  First aid procedures may be listed, such as flooding with water.  If splashes may occur, eye protection and eyewash facilities should be recommended.

9
Special Precautions:

How to label the substance, or required signs to be posted might be listed here, as well as any information on safety or health that has not been covered in other sections of the MSDS.

1. Check Section 3 for volatility, Section 4 for flash point and flammability, Section 6 for exposures and Section 5 for reactivity. If all of them are left blank or filled with NA, but this Section 9 is filled out in detail, it should make you question the completeness and accuracy of the MSDS.  In that case, you may need to check back with the manufacturer of the product.
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