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Standard Operating Procedure
Alkali Metals
Section 1 – Lab-Specific Information
	Department:
	Chemistry
	Date SOP was written:
	10/6/2014
	Date SOP was approved by PI/lab supervisor:
	10/6/2014
	Principal Investigator:
	Suzanne Bart
	Internal Lab Safety Coordinator/Lab Manager:
	Sara A Johnson
	Lab Phone: 
	45326
	Office Phone:
	45326
	Location(s) covered by this SOP:
	

	
	Brown 4124(A) 


Section 2 – Type of SOP:       
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (18).jpg]Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Substances, which in contact with water, emit flammable gases, causes serious skin corrosion and eye damage
Molecular Formula: N/A
Form (physical state): solid
Color: N/A
Boiling point:  N/A
Section 4 – Potential Hazards
Alkali metals are extremely reactive with water producing flammable hydrogen gas that can ignite spontaneously. It also produces caustic hydroxide solution (i.e., Sodium hydroxide) upon contact with water. It may be harmful if inhaled, ingested, or absorbed through the skin. Alkali metals are extremely destructive to the tissue of the mucous membranes and upper respiratory tract. 
Alkali metals include: Lithium, Sodium, Potassium, Rubidium, Cesium, and Francium
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific alkali metal being handled.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended.
Skin and Body Protection:
Flame resistant lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of alkali metals must be conducted in an inert atmosphere; use of a glove box is recommended. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· [image: http://www.chem.ucla.edu/~bacher/CHEM174/equipment/glovebox1.gif]Precautions for safe handling: water-reactive, use extreme care when handling.
· Alkali metals should be stored in mineral oil or kerosene.
· Only handle under inert gas; use a glove box if possible. Do not expose to air.  
· Avoid contact with skin and eyes and inhalation. 
· A “dry-run” of the experiment should be performed using low-hazard materials.
· Never work with alkali metals alone.
· Conduct the procedure only after a supervisor has observed the user performing the proper technique unassisted.
· All glassware used for alkali metals should be oven-dried and free of moisture. 
· Keep away from sources of ignition.
· Keep containers tightly closed. Store in a cool, dry and well-ventilated area away from incompatible substances such as aqueous solutions and halogenated alkanes (i.e., carbon tetrachloride).
· The amount of alkali metals stored should be kept at a minimum. 
· Any expired or unnecessary reactive materials should be properly disposed of as hazardous waste.  
· All alkali metals should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way. 
· All alkali metals should be placed into secondary containment as a precautionary measure. 
· Suitable storage locations include inert gas-filled desiccators or glove boxes, flammable storage cabinets that do not contain aqueous or other incompatible chemicals, or intrinsically safe refrigerators or freezers that also do not contain aqueous or other incompatible chemicals. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.


Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). Alkali metal waste should be segregated from all incompatible chemicals such as aqueous solutions. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific alkali metal (i.e., potassium) must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure 
See Quenching Reactive compounds SOP for handling, use and disposing of Alkali Metals

Standard Operating Procedure
Sodium Azide
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 26628-22-8
GHS Classification: Potentially explosive compound (PEC), water reactive, acute toxicant
Molecular Formula: NaN3
Form (physical state): Solid
Color: White
Section 4 – Potential Hazards
May be harmful if inhaled. May cause respiratory tract irritation. May be fatal if absorbed through skin. May cause skin irritation. May cause eye irritation. May be fatal if swallowed. May react with metal spatulas and metal lab equipment to form shock sensitive salts.  Sodium azide reacts with Lead, Copper, Silver, Gold and metal halides to form heavy metal azides which are explosive. Contact with acids liberates very toxic gas.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Chemical-resistant gloves must be worn. Handle with nitrile or chloroprene gloves. Double-gloving is recommended when working with pure Sodium azide or Sodium azide solutions greater than 5%. Use proper glove removal technique to avoid any skin contact. Check the resources below and the SDS for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Sodium azide.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/

Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. 
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Sodium azide should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and seek immediate medical attention. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek immediate medical attention.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not over purchase; only purchase what can be safely stored in the laboratory.
· Any expired or unnecessary Sodium azide should be properly disposed of as hazardous waste. 
· Pure Sodium azide should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way.
· Make stock solutions of 10%, if possible, to minimize potential accidents. 
· Whenever handling pure Sodium azide powder or concentrated solutions of ≥10% that may require assistance in case of a spill or accident, it is recommended that a second trained individual be present in the lab or in the vicinity.
· Store Sodium azide in secondary containment with “Acute Toxin” label on the primary container, secondary containment and the storage location. 
· Do not store on metal shelves or use metal items (spatulas) to handle sodium azide. 
· Keep containers tightly closed. Store in a cool, dry, and well-ventilated area away from incompatible substances such as metals, acids, Carbon disulfide, Bromine, Chromyl chloride, Sulfuric acid, Nitric acid, Hydrazine and Dimethyl sulfate.
· Avoid contact with skin, eyes, and inhalation. Avoid formation of dusts and aerosols.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 

Dispose of Waste:
Pure Sodium azide or solutions containing Sodium azide are not permitted to be poured down the drain. Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions (http://www.purdue.edu/rem/hmm/wststo.htm). 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Sodium azide must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).

Standard Operating Procedure
Lithium Alkyl Compounds
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☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties: 
CAS#: N/A
GHS Classification: Pyrophoric, Water-Reactive, Flammable Liquid, Corrosive
Molecular Formula: N/A
Form (physical state): solid or liquid
Color: N/A
Boiling point:  N/A
Uses:
Lithium alkyl compounds are pyrophoric chemicals that spontaneously ignite on contact with air. These compounds react violently with water and vapors may form explosive mixture with air.  Lithium alkyl compounds are widely used as a polymerization initiator in the production of elastomers such as polybutadiene or styrene-butadiene-styrene (SBS). Also, it is broadly employed as a strong base in organic synthesis, both industrially and in the laboratory. Lithium alkyl compounds are also used for the exchange of lithium with halogens and for the deprotonation of amines and activated C—H compounds.  
Section 4 – Potential Hazards
Lithium alkyls are classified as flammable liquids, pyrophorics and water reactives. They react violently with water liberating extremely flammable gas. Spontaneously flammable in air and causes burns. Dangers of serious damage to health by prolonged exposure through inhalation. Pose a possible risk of an impaired fertility. Extreme caution is advised. Keep away from heat and sources of ignition. Material is extremely destructive to the tissue of the mucous membranes and upper respiratory tract. Vapors may cause drowsiness and dizziness. 
While it is possible to work with this compound using cannula transfer, traces of these compounds at the tip of the needle or cannula may catch fire and clog the cannula with lithium salts. Some workers prefer to enclose the needle tip or cannula in a short glass tube which is flushed with an inert gas and sealed via two septa.
Examples include tert-butyllithium and n-butyllithium.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Lithium alkyls.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended.
Skin and Body Protection:
Flame resistant lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of pyrophoric material must be conducted in an inert atmosphere; use of a glove box is recommended. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.

In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· [image: http://www.chem.ucla.edu/~bacher/CHEM174/equipment/glovebox1.gif]Precautions for safe handling: Pyrophoric, use extreme care when handling. 
· Only handle under inert gas; use a glove box if possible. Do not expose to air.  
· Avoid contact with skin and eyes and inhalation. 
· A “dry-run” of the experiment should be performed using low-hazard materials such as water or an organic solvent.
· Never work with lithium alkyl compounds alone.
· Conduct the procedure only after a supervisor has observed the user performing the proper technique unassisted.
· All glassware used for lithium alkyl compounds should be oven-dried and free of moisture. 
· Keep away from sources of ignition. Avoid heat and shock or friction when handling. 
· Secure all lithium alkyl containers to a stand.
· Keep containers tightly closed. Store in a cool, dry and well-ventilated area away from incompatible substances. 
· The amount of pyrophoric materials stored should be kept at a minimum. 
· Any expired or unnecessary reactive materials should be properly disposed of as hazardous waste.  
· All pyrophoric materials should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way. 
· All pyrophoric material should be placed into secondary containment as a precautionary measure. 
· Suitable storage locations include inert gas-filled desiccators or glove boxes, flammable storage cabinets that do not contain aqueous or other incompatible chemicals, or intrinsically safe refrigerators or freezers that also do not contain aqueous or other incompatible chemicals. 
· If pyrophoric materials are received in a specially designed shipping, storage, or dispensing container (such as the Aldrich Sure-Seal packaging system), ensure that the integrity of that container is maintained. Ensure that sufficient protective solvent, oil, kerosene, or inert gas remains in the container while pyrophoric materials are stored. 
Additional Resources:
· Aldrich Technical Bulletins AL-134 and AL-164 
· Handling Pyrophoric Reagents from U.S. Dept. of Energy and Pacific Northwest National Laboratory 
· Chemical Hygiene and Safety Plan from Berkeley National Laboratory 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Once spilled all liquid or solid pyrophoric chemicals may instantly ignite. Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). Pyrophoric waste should be segregated from all incompatible chemicals such as aqueous solutions. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific lithium alkyl (i.e., butyllithium) must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure 
Generally these chemicals are used and stored in a glove box under nitrogen atmospheres. In small quantities these chemicals are used on a schlenk line using proper syringing techniques, where the needle and head space is purged of air with argon or nitrogen and the liquid is transferred with a secondary pocket of inert atmosphere to an air free system. 

Standard Operating Procedure
Base Baths (Alcoholic Hydroxide Solutions)
Section 2 – Type of SOP: 
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Flammable, Corrosive
Molecular Formula: N/A
Form (physical state): Liquid
Color: N/A
Boiling Point:  N/A
Uses:
Base baths are highly concentrated alcoholic hydroxide solutions used to clean glassware after use. The solutions consist of Ethanol or Isopropanol and Sodium or Potassium hydroxide. The glassware is cleaned by chemically dissolving contaminated surfaces.
Section 4 – Potential Hazards
Base baths are flammable and corrosive. They may be harmful if inhaled, ingested, or absorbed through the skin. Inhalation may cause irritation to the respiratory tract with burning pain in the nose and throat, coughing, wheezing, shortness of breath and pulmonary edema. It is destructive to the tissue of the mucous membranes and upper respiratory tract. Inhalation of solvent vapors may cause chronic toxic effects in the liver or kidney. Contact with skin causes burns and irritation. Prolonged or repeated skin exposure may cause skin defatting or dermatitis. Eye contact causes burns, irritation, and may cause blindness. Ingestion may cause permanent damage to the digestive tract. Flash fires may occur in the presence of ignition sources.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If base baths are being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
[image: ]Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves layered underneath butyl rubber gauntlet-style gloves are recommended. Check the resources below for the most suitable glove. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific base bath solution being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be necessary when there is a potential for splashes.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed. Aprons may also be appropriate depending on the application.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Rinse immediately contaminated clothing and skin with plenty of water before removing clothes. 
Section 6 – Engineering Controls
Preparation and use of base baths should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician. If skin irritation or dermatitis develops, seek immediate medical attention.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. If victim is conscious and alert, rinse mouth out with water. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not make excessive amounts of base bath solution; only make what can be safely stored in the laboratory.
· Containers should be labeled appropriately. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae.
· Glassware with excessive grime should first be rinsed with an appropriate solvent (such as water and a little acetone). Collect the rinsate in a separate container, label with all constituents, and submit to REM as waste.
· If the glassware is greased, excess grease should be removed with a paper towel.
· Do not place broken glassware in the base bath as this may break the glass completely and produce glass shards. Check all items before placing in the bath. 
· Do not leave glassware in the base bath for more than one overnight period. Prolonged soaking in the bath will lead to degradation and consequent thinning of the glass.
· Always use inside a chemical fume hood. Take care not to cause the bath to overflow. The base bath should be placed in a tray capable of containing the full bath volume in the event that the bath container fails. 
· Keep container upright & closed in a dry and well-ventilated place. 
· Base baths solutions must be stored in appropriate containers such as a heavy duty HDPE Nalgene container. Do not store base bath solutions in metal containers. Do not store base bath solutions Rubbermaid containers or other non-chemical approved storage containers.
· Avoid contact with skin and eyes. Avoid inhalation of vapor or mist.
· Keep away from incompatible materials such as acids and oxidizing materials. [image: acetic nitric]Keep away from sources of ignition. Avoid heat and shock or friction when handling.[image: acetic nitric]Organic acid
Oxidizing acid

· Containers should remain closed when not in use. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Base bath solutions cannot be disposed of down the drain. Do not mix base bath solutions with acidic waste streams. After the base bath has lost its cleaning effectiveness, transfer the solution to a heavy duty container (such as Nalgene bottle/carboy). Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container, including any potential organic contaminants from cleaning process. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area away from incompatible materials. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific base bath solution being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).





Standard Operating Procedure
Liquid Nitrogen
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 7727-37-9
GHS Classification: Gas under pressure, cryogenic liquid
Molecular Formula: N2
Form (physical state): Liquid
Boiling Point:  -196°C (-320°F)
Relative Vapor Density: 0.97 (air = 1)
Section 4 – Potential Hazards
Liquid nitrogen is a cryogenic liquid that may cause severe frostbite or eye damage upon contact. Extremely cold liquid and gas under pressure. Expands by a factor of 700 upon vaporization. Can cause rapid suffocation due to displacement of oxygen. Avoid breathing gas. Substances may become brittle upon contact and shatter. May cause an explosion of a sealed container. Symptoms to exposure included frostbite, dizziness, salivation, nausea, vomiting, or loss of mobility and/or consciousness. 
[image: File:GHS-pictogram-bottle.svg]
Section 5 – Personal Protective Equipment (PPE)
For quantities less than 100 mL, safety glasses, lab gloves, long pants, and close-toe shoes are adequate (Figure 1). For intermediate quantities (100 mL – 1 L), also use splash goggles, face shield, and cryogenic gloves (Figure 2). For quantities greater than 1 L or filling a secondary Dewar, a cryogenic apron should be used in addition to the general use intermediate requirements (Figure 3). 
[image: Intermediate Volume PPE][image: Large Volume PPE][image: Small Volume PPE]


 



Figure 1 – Small quantity PPE requirements
Figure 2 – Intermediate quantity PPE requirements
Figure 3 – Large quantity PPE requirements



Section 6 – Engineering Controls
Liquid nitrogen must only be used in a well-ventilated area or in a properly functioning chemical fume hood whenever possible. Liquid nitrogen should never be used in a poorly ventilated enclosed area where oxygen displacement is a possibility. 


Section 7 – Liquid Nitrogen Containers
Vacuum Insulated Containers:
Vacuum insulated containers are used for storing and dispensing liquid nitrogen. They are either sealed (capable of holding 20 psig – 240 psig with pressure relief valve) or ambient pressure (covered loosely with a cap, cork, or stopper and are referred to as Dewars (due’-werz). There are two primary types of Dewars, benchtop and large Dewars. Benchtop Dewars (Figure 4) are typically for small-scale laboratory use and the lid is the only pressure-relief device. Large Dewars (Figure 5) are typically used for storage of lab samples, movement of samples between campus locations, or to fill other secondary containers. Large Dewars may have a secure seal and pressure relief vent. Liquid nitrogen exposure is a risk when handling Dewars. Therefore, the PPE illustrated in Figure 2 should be worn when working with a Dewar.
[image: Metal Benchtop Dewar Flask 1][image: Dewar Thermoses on Loading Dock]



 
Figure 4 – Benchtop Dewar
Figure 5 – Large Dewar

[image: Cryogenic Vials]Cryogenic Tubes:
Cryogenic tubes are typically used for storage samples, movement of samples between campus locations, or for shipments off campus for collaborative research (Figure 6). There is no pressure-relief device on a cryogenic tube other than the lid. Consequently, cryogenic tubes can explode without warning. Explosions are likely caused by trapped nitrogen expanding inside of the tube during the thawing process. As the temperature increases, the tube may become over-pressurized and explode and may result in serious injuries. Because of this risk, the PPE illustrated in Figure 2 should be worn when directly handling a sealed cryogenic tube. Figure 6 – Cryo Tubes

Self-Pressurizing Tanks
[image: Self-Pressurizing Tank 1]Self-pressurizing tanks (Figure 7) are generally a 140 – 260 L double wall, stainless steel tank used to fill other liquid nitrogen containers such as Dewars. These tanks are equipped with pressure relief valves and a backup rupture disk. A loud hissing sound is commonly heard when the pressure relief valve opens. Exposure to liquid nitrogen can occur when connecting and disconnecting equipment, during the filling process, from a leaking valve, or from condensate ice buildup on valves and hoses. Because of these risks, the PPE illustrated in Figure 3 should always be worn when working with a self-pressurized tank. 
Section 8 – General Safe Handling Practices and Storage RequirementsFigure 7 – Self-Pressurizing Tank

· Only trained personnel should work with liquid nitrogen.
· Use only in well ventilated and low traffic areas.
· Caution signs should be posted in the area warning others that liquid nitrogen is being stored and used.
· Always wear the appropriate PPE.
· Liquid nitrogen should only be stored in approved containers.
· All liquid nitrogen containers must be labeled. Large containers (e.g., Dewars, Self-Pressurizing Tanks) must be labeled with the REM-provided label illustrated in Figure 8. Smaller containers such as cryogenic tubes should be labeled “Liquid Nitrogen, Cryogenic Hazard” or with similar words that convey the hazards. 
· Avoid breathing liquid nitrogen vapors.
· Carry containers away from body and face.
· Never drop a liquid nitrogen container. Damage to a container may result in over-pressurization or container failure. 
· [image: Blank Purdue University Liquid Nitrogen Label]Dewars more than 100 pounds require two people to move safely. 
· Always use a specially designed cylinder cart to transport liquid nitrogen containers that are too heavy to be hand carried.
· Use the freight elevator whenever possible. 
· Do not leave open containers unattended.
· Liquid nitrogen containers should be stored in cool, dry, and well ventilated areas.
· Do not store in a cold room or other controlled environment without air supply.Figure 8 – Liquid Nitrogen Label

· Liquid nitrogen containers should be stored out of direct sunlight.
Section 9 – Spill and Accident Procedures 
In the event of a large liquid nitrogen spill or release, immediately evacuate the area and ensure others are aware of the spill. Remember that frostbite and asphyxiation are the primary hazards so ensure people are protected from these hazards. If there is an imminent threat, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Section 7 – First Aid Procedures
If inhaled:
Over exposure of liquid nitrogen may cause rapid suffocation due to displacement of oxygen. With asphyxiation, unconsciousness may happen without warning. If person becomes dizzy, move them to a well-ventilated area and seek immediate medical attention (dial 911). 
In case of skin contact:
Skin contact with liquid nitrogen may cause severe cold burns and frostbite. Flesh freezes very rapidly and may be torn when attempting to be withdrawn from object. If frostbite or freezing occurs, the following steps should be taken:
1. Flush the area thoroughly with tepid water. Do not apply heat or rub the affected area.
2. Protect the area with bulky, dry, and sterile dressings.
3. Seek immediate medical attention (dial 911).

In case of eye contact:
Eye exposure to liquid nitrogen can cause permanent and irreversible damage. Delicate eye tissue can be damaged by exposure to the cold gas alone. If liquid nitrogen is splashed into the eyes, the following steps should be taken, flush the eyes with water for 15 minutes and seek immediate medical attention (dial 911).
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
There is typically no waste generation involved with the use of liquid nitrogen. However, if waste disposal questions arise please contact the REM Hazardous Materials Management Section at 49-40121. 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for liquid nitrogen must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).


Standard Operating Procedure
Benzene
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties:
CAS#: 71-43-2
GHS Classification: Flammable Liquid, Carcinogen, Target Organ Effect, Irritant, Mutagen
Molecular Formula: C6H6
Form (physical state): Liquid
Color: Colorless
Boiling Point:  80 oC
Flash Point: -11 oC
Lower Explosive Limit: 1.3% (V)
Upper Explosive Limit: 8% (V)
Section 4 – Potential Hazards
Benzene is an OSHA regulated carcinogen. It is a highly flammable liquid and may form explosive mixtures with air. Harmful if inhaled, causes respiratory tract irritation. Harmful if absorbed through skin. Causes eye and skin irritation. May cause cancer and genetic defects.
Exposure Limits: 
OSHA PEL (8 HR. TWA): 			0.5 ppm 
OSHA Short Term Exposure Limit:		1 ppm
ACGIH TLV/TWA: 				0.1 ppm
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile and latex disposable gloves are NOT suitable. Viton gloves are recommended. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Benzene.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended if there is a high probability of a splash hazard.
Skin and Body Protection:
Lab coats (100% cotton) must be worn and be appropriately sized for the individual and buttoned to their full length. Flame resistant lab coats should be worn if handling more than 1 liter of benzene. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Benzene must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Consult a physician. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Consult a physician.      


[image: Caution Sticker]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for Benzene and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Keep away from sources of ignition. 
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as oxidizers. 
· A suitable storage location is a flammable storage cabinet that does not contain incompatibles. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). 


Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Benzene must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).





Standard Operating Procedure
Mercury
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (16).jpg]Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties:
CAS#: 7493-97-6
GHS Classification: Acute toxicity (inhalation); Reproductive toxicity; Specific target organ toxicity – repeated exposure; Acute aquatic toxicity; Chronic aquatic toxicity
Molecular Formula: Hg 
Form (physical state): Liquid
Color: Silver
Boiling Point:  356.6 oC
Flash Point: NA (not flammable)
Relative Vapor Density: 6.93 (Air = 1.0)
Section 4 – Potential Hazards
Mercury is toxic by inhalation and a teratogen. Can be fatal if inhaled. May damage fertility or the unborn child. Causes damage to organs through prolonged or repeated exposure. May cause skin rash and cold and clammy skin with cyanosis or pale skin color. May cause perforation of the digestive tract. Causes chemical burns to the respiratory tract. Prolonged or repeated exposure may cause inflammation of the mouth and gums, excessive salivation, and loosening of the teeth. Very toxic to aquatic life with long lasting effects. 
Exposure Limits: 
OSHA PEL (8 HR. TWA): 			 0.1 mg/m3
ACGIH TLV/TWA: 				0.025 mg/m3
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile or neoprene gloves are recommended. Wearing two pair of gloves is recommended. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Mercury.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. 
Skin and Body Protection:
Lab coats (100% cotton) must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Mercury must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Consult a physician. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Consult a physician.
If swallowed:
[image: Caution Sticker]Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Consult a physician.      
Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for Mercury and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as strong oxidizing agents, ammonia, azide compounds, nitrate compounds, chlorate compounds, and copper compounds. 
· Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· A suitable storage location is a flammable storage cabinet or lab cabinet that does not contain incompatibles.
· Purdue University has a Mercury Reduction Policy (see link below). The use of Mercury should be extremely limited and only used when absolutely necessary (i.e., extremely accurate or high temperature measurements are necessary. (http://www.purdue.edu/rem/home/booklets/HgPolicy.pdf)
Section 9 – Spill and Accident Procedures 
Chemical Spill 
Immediately evacuate area and ensure others are aware of the spill. If the spill occurs on the floor, do not continue to work around the spill; leave the area. If the spill is minor (i.e., mercury thermometer) and does not pose a serious threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed). If the spill is large (i.e., large mercury monometer), dial 911.
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes. If personnel step on Mercury then the shoes must be removed immediately. Seek medical attention.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet or lab cabinet is recommended). Do not combine mercury waste with other waste streams such as organic solvent waste; the disposal cost is extremely high. Keep mercury waste separated from other wastes as much as possible. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Mercury must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure 
Mercury is used in Schlenk Line bubblers for the safe use of vacuum lines. Any minor spill of mercury from use of the bubblers is cleaned up using a mercury cleaning kit. Large spills are handled by REM.




Standard Operating Procedure
Nitric Acid
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (22).jpg]Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties: 
CAS#: 7697-37-2
GHS Classification: Target Organ Effect, Corrosive, Oxidizer 
Molecular Formula: HNO3
Form (physical state): Liquid
Color: Colorless, light yellow
Boiling point:  83.9 – 100oC
Uses:
Nitric acid is commonly found in the laboratory and there are several uses. A few common uses include nitration, purification of metals, cleaning agents (Aqua Regia), and the production of nylon precursors and agricultural fertilizers.
Section 4 – Potential Hazards
Nitric acid is an oxidizer that may intensify fires. Fire conditions may cause the formation of hazardous nitrogen oxides. Can react violently with organic chemicals such as organic solvents. Nitric acid may be harmful if inhales, ingested, or absorbed through the skin. It is extremely destructive to the tissue of the mucous membranes and upper respiratory tract. Causes severe skin and eye burns. May cause blindness and permanent eye damage. Inhalation may cause spasms, inflammation and edema of the bronchi or larynx. Other symptoms include burning sensation, coughing, wheezing, shortness of breath, headache, nausea, vomiting, and pulmonary edema. Effects may be delayed. Large doses may conversion of hemoglobin to methemoglobin, producing cyanosis or a drastic fall in blood pressure, leading to collapse, coma, and possibly death. Chronic exposure may cause erosion of the teeth, jaw necrosis, and kidney damage. 
Potential Health Effects:
Inhalation: May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous membranes and upper respiratory tract.
Skin: May be harmful if absorbed through skin. Causes skin burns.
Eyes: Causes eye burns. Causes severe eye burns.
Ingestion: May be harmful if swallowed.
[image: Pictogram][image: ]
Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (44).jpg]Hand Protection:
Handle with gloves. Viton-butyl, butyl rubber, or neoprene gloves are recommended for handling concentrated nitric acid (>70%). Latex and nitrile gloves are not recommended for handling concentrated nitric acid.  
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with nitric acid.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or goggles are required.  A face shield is also recommended.
Skin and Body Protection:
Lab coat, full-length pants, and closed-toe shoes are required.
Hygiene Measures:
Avoid contact with skin, eyes, and clothing. Wash hands before breaks and immediately after handling the product.
Section 6 – Engineering Controls
Use of nitric acid should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.


In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention.
Section 8 – Special Handling and Storage Requirements
· Avoid contact with skin, eyes, and clothing.
· Keep container tightly closed in a dry and well-ventilated area. If possible, store in corrosive/acid/lab storage cabinet within a secondary containment (nalgene/ polypropylene tray or tub). Store in original container away from direct sunlight. 
· Avoid contact with alkali metals, reducing agents, cyanides, aldehydes, powdered metals, ammonia, and acetic anhydride, and all organic materials including organic solvents.
· Do not store in the top most shelf of the storage cabinet. In general, do not store chemicals at or above eye level.
· Ensure the container is tightly closed at all times.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and begin first aid procedures (Section 7) immediately.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and begin first aid procedures (Section 7) immediately.  Seek medical attention; dial 911.
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911.
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)

Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). HF waste should be segregated from all incompatible chemicals such as caustics. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the nitric acid SDS must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure 
Nitric acid is stored separately from other acids and away from all oxidizers. Nitric acid is mostly used in a diluted form to clean glassware. 


Standard Operating Procedure
Sulfuric acid, concentrated
Section 2 – Type of SOP: 
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 7664-93-9
GHS Classification: Corrosive
Molecular Formula: H2SO4
Form (physical state): Liquid
Color: Clear, colorless to slightly yellow
Boiling Point: 290 °C (554 °F)
Flash Point: N/A
Relative Vapor Density: 3.39
Uses:
Sulfuric acid (alternative spelling Sulphuric acid) is a highly corrosive mineral acid.  The historical name of this acid is oil of vitriol. Possessing different chemical properties, Sulfuric acid has a wide range of applications including domestic acidic drain cleaner, electrolyte in lead-acid batteries, and various cleaning agents. It is also a central substance in the chemical industry. Principal uses include mineral processing, fertilizer manufacturing, oil refining, wastewater processing, and chemical synthesis.

Section 4 – Potential Hazards
Highly corrosive chemical. Sulfuric acid is harmful if inhaled, ingested, or absorbed through the skin. Inhalation may cause irritation to the respiratory tract with burning pain in the nose and throat, coughing, wheezing, shortness of breath, and pulmonary edema.  Contact with skin causes burns and irritation. Eye contact causes burns, irritation, and may cause blindness. Ingestion may cause permanent damage to the digestive tract. It is destructive to the tissue of the mucous membranes and upper respiratory tract.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If Sulfuric acid is being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are acceptable for minimal or splash contact only. Viton gloves are recommended for full contact exposure. Check the resources below for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific chemical being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be appropriate depending on the specific application.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Rinse immediately contaminated clothing and skin with plenty of water before removing clothes. 
Section 6 – Engineering Controls
Use of Sulfuric acid should be conducted in a properly functioning chemical fume hood whenever possible. Avoid inhalation of vapor or mist. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.

If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin and eyes. Avoid inhalation of vapor or mist.
· Always use inside a chemical fume hood.
· Do not allow water to get into the container because of violent reaction.
· Note: In case you need to dilute the concentration of Sulfuric acid, always add the acid to water.  
· Do not use with metal spatula or other metal items.
· Use in the smallest practical quantities for the experiment being performed.
· Keep container upright & tightly closed in a dry and well-ventilated place. 
· [image: acetic nitric]Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· Store in original container. Do not store Sulfuric acid in metal containers.
· Sulfuric acid must be segregated from incompatible materials. Sulfuric Acid is incompatible with metals, oxidizing agents, reducing agents, bases, Acrylonitrile, azides, cyanides, chlorates, finely powdered metals, nitrates, perchlorates, permanganates, Epichlorohydrin, Aniline, carbides, fulminates, halides, picrates, organic materials, Zinc salts, and flammable liquids.[image: acetic nitric]Organic acid
Oxidizing acid

· Containers should be labeled appropriately; the original manufacturer’s label is acceptable. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae. 
· Transport all corrosives in secondary containment, such as polyethylene or other non-reactive acid/solvent bottle carrier.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Sulfuric acid waste cannot be disposed of down the drain. When possible, do not mix acidic and basic waste streams. Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Sulfuric acid must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Standard Operating Procedure
Methylene Chloride / Dichloromethane
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties:
CAS#: 75-09-2
GHS Classification: Acute toxicity (oral and dermal), Skin and eye irritation, Carcinogenicity, Specific target organ toxicity – single exposure: respiratory system and central nervous system, Specific target organ toxicity – repeated exposure: inhalation and central nervous system
Molecular Formula: CH2Cl2
Form (physical state): Liquid
Color: Colorless
Boiling Point:  40 oC
Flash Point: NA (not flammable)
Density: 1.325 g/L at 25 oC
Relative Vapor Density: 2.93 (Air = 1.0)
Section 4 – Potential Hazards
Methylene chloride is an OSHA regulated carcinogen. It is an acutely toxic liquid that is extremely harmful if inhaled or absorbed through the skin. Methylene chloride is toxic to the liver, pancreas, blood, central nervous system, heart, and kidneys.
Exposure Limits: 
OSHA PEL (8 HR. TWA): 			25 ppm 
OSHA Short Term Exposure Limit:		125 ppm
ACGIH TLV/TWA: 				50 ppm
[image: ][image: ]
Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile and latex disposable gloves are NOT suitable. Polyvinyl Acetate, Viton, or fluorinated rubber gloves are recommended. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Methylene chloride.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended if there is a high probability of a splash hazard.
Skin and Body Protection:
Lab coats (100% cotton) must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Methylene chloride must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Consult a physician. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Consult a physician.      

[image: Caution Sticker]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for Methylene chloride and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as oxidizers. 
· Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· A suitable storage location is a flammable storage cabinet or lab cabinet that does not contain incompatibles.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet or lab cabinet is recommended). 

Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Methylene chloride must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).





Standard Operating Procedure
Flammable and Combustible Liquids
Section 2 – Type of SOP:       
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Flammable or Combustible Liquid (depending on the type of flammable liquid, other hazards such as toxicity often apply as well)
Molecular Formula: N/A
Form (physical state): Liquid
Color: N/A
Boiling Point:  N/A
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Relative Vapor Density: N/A
Uses:
Many laboratory applications require the use of flammable and/or combustible liquids. Uses include applications such as cleaning, preparing solutions, organic synthesis, spectrometry techniques, and many more. Examples of commonly used flammable and combustible liquids in the laboratory include: Acetone, Hexane, Tetrahydrofuran, Diethyl ether, and Kerosene. The safe use of flammable and combustible liquids is fundamental to any laboratory management system.
Important Definitions:
· Flammable Liquid: Liquids having a flash point below 38oC (100oF).
· Combustible Liquid: Liquids having a flash point at or above 38oC (100oF) and no greater than 93oC (200oF).
· Flash Point: The minimum temperature at which vapors are formed on the surface of a substance in sufficient quantity to ignite when exposed to an ignition source.
· [image: ]Fire Point: The minimum temperature at which self-sustained combustion of a substance will occur upon or after exposure to an ignition source.
· Boiling Point: The temperature at which the vapor pressure of a liquid equals the atmospheric pressure and the liquid changes into a vapor.
· Auto Ignition Temperature: The minimum temperature at which self-sustained combustion will occur in the absence of an ignition source.
· Lower Explosive Limit (LEL): The lowest concentration (percentage) of a gas or a vapor in air capable of producing a flash of fire in presence of an ignition source (arc, flame, heat).
· Upper Explosive Limit (UEL): Highest concentration (percentage) of a gas or a vapor in air capable of producing a flash of fire in presence of an ignition source (arc, flame, heat). 
Section 4 – Potential Hazards
Flammable or combustible liquid. Keep away from heat/sparks/open flames/hot surfaces. Flammable and combustible liquids often have other hazards associated with them such as toxicity and the ability to form explosive organic peroxides. Make sure that all of the potential hazards are understood before handling any chemical. 
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If flammable and/or combustible liquids are being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended for low volume applications. Wearing two pairs of nitrile gloves is recommended. If handling a high volume (> 4 liters) of flammable or combustible liquid, then disposable gloves are likely not suitable; a more heavy duty glove such as a butyl rubber is required. Check the resources below for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific flammable or combustible liquids being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be appropriate depending on the specific application.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length (flame resistant lab coats must be worn when handling volumes greater than 1 liter). Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.

Section 6 – Engineering Controls
Use of flammable and combustible liquids should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (13).jpg]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for flammable and combustible liquids such as a flammable storage cabinet (as shown to the right). 
· No more than 37 liters (10 gallons) of flammable liquid is permitted to be stored outside of a flammable storage cabinet/area. 
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin, eyes, and inhalation. 
· Keep away from sources of ignition. 
· Keep containers tightly closed. Store in a cool, dry, and well-ventilated area away from incompatible substances such as oxidizers. More handling details are described below in Section 13.
· Follow laboratory supervisor’s instructions for PPE, which may differ depending on the type and/or quantity of flammable/combustible liquid being used.
· Use in the smallest practical quantities for the experiment being performed.
· Work must be conducted in a chemical fume hood if air concentrations above 10% of the LEL could be created, if the chemical is irritating to the eyes or respiratory system, and/or is toxic by inhalation.
· Containers should remain closed when not in use. This is key to preventing accumulation of flammable vapor concentrations and/or accidental ignition.
· Containers should be labeled appropriately. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae. 
· When not in use, store in flammable storage cabinets if possible. 
· [image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (15).jpg]Containers should be in good condition and compatible with the material; store in safety cans (spring closing lid, as illustrated to the right) if possible.
· Avoid using ignition sources (flame burners or any open flame source, hot plates, electrical equipment with frayed or cracked wiring, etc.) and/or creating static electricity in areas where flammable/combustible chemicals are being used.
· Ground and bond containers when transferring more than 4 liters of flammable/combustible liquids.
· Transport all flammable/combustible liquids in secondary containment, such as polyethylene or other non-reactive acid/solvent bottle carrier.
· Flammable/combustible liquids must be segregated from incompatible materials such as oxidizers (e.g., Hydrogen peroxide, Nitric acid). Incompatibilities will be noted in Section 10 of the SDS, “Stability and Reactivity”.
· If flammable liquids will be stored in refrigerators or freezers, these will be specially modified or purpose-made “flammable-safe” refrigerators and freezers which have no internal sources of ignition posed by an internal light or thermostat circuit.  
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) No flammable or combustible liquids (including alcohols) are permitted to be poured down the drain. 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific flammable/combustible liquids being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).




Standard Operating Procedure
Flammable Solids
Section 2 – Type of SOP:       
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Flammable solid. Many are also Irritant or Toxic.
Molecular Formula: N/A
Form (physical state): Solid
Color: N/A
Boiling point:  N/A
Section 4 – Potential Hazards
A flammable solid is a solid which is readily combustible, or may cause or contribute to a fire through friction. Readily combustible solids are powdered, granular, or pasty substances which are dangerous if they can be easily ignited by brief contact with an ignition source. Flammable solids are more hazardous when widely dispersed in a confined space (e.g., finely divided metal powders). Heating may cause a fire. Risk of fire by shock, friction, or other sources of ignition. May be harmful if ingested, inhaled, or absorbed through the skin. May cause irritation to the gastrointestinal tract, respiratory tract, skin, and eyes. 
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific flammable solid chemical being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended.
Skin and Body Protection:
Flame resistant lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of flammable solids must be conducted in a chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· Avoid contact with skin, eyes, and clothing.
· Avoid inhalation and ingestion. 
· Avoid formation and accumulation of dust. Use only in a well-ventilated area.
· Keep away from heat, shock, friction, and sources of ignition- No smoking. Prevent build-up of electrostatic charge. Use spark-proof tools and explosion-proof equipment. 
· Handle and open container with care. Never work with flammable solid materials alone.
· Flammable materials should be stored in a separate safety storage cabinet or room.
· Keep containers tightly closed. Store in a cool, dry and well-ventilated area away from incompatible substances. 
· Any expired or unnecessary reactive materials should be properly disposed of as hazardous waste.  
· All flammable solids should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). Flammable solid waste should be segregated from all incompatible chemicals and sources of ignition. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)

Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific flammable solid being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).



Standard Operating Procedure
Oxidizers
Section 2 – Type of SOP: 
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Oxidizing Liquid or Oxidizing Solid
Molecular Formula: N/A
Form (physical state): Liquid or Solid
Color: N/A
Boiling Point:  N/A
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Relative Vapor Density: N/A
Uses:
Common oxidizers include Hydrogen peroxide, Nitric acid, Nitrate and Nitrite compounds, Perchloric acid and Perchlorate compounds, and Hypochlorite compounds, such as household bleach. Oxidizers have a wide variety of applications including cleaners and disinfectants, agricultural fertilizers, rocket propellant and fuel, and explosives.
Important Definitions:
· Oxidizing liquid- a liquid which, while in itself is not necessarily combustible, may generally by yielding oxygen, cause or contribute to the combustion of other material. Hydrogen peroxide, nitric acid, and nitrate solutions are examples of oxidizing liquids commonly found in a laboratory. 
· Oxidizing solid- a solid which, while in itself not necessarily combustible, may generally by yielding oxygen, cause or contribute to the combustion of other material. 
 
Section 4 – Potential Hazards
Oxidizer. Keep away from heat. Keep away from clothing and other combustible materials. Take any precaution to avoid mixing with combustibles. Store away from combustibles. Oxidizers can have other associated hazards, such as corrosive or toxic (e.g., Nitric acid, Sodium nitrite). Make sure that all of the potential hazards are understood before handling any chemical. 
[image: Pictogram]



Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If oxidizing liquids or solids are being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Check the resources below for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific oxidizing liquids or solids being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be appropriate depending on the specific application.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Rinse immediately contaminated clothing and skin with plenty of water before removing clothes. 
Section 6 – Engineering Controls
Use of oxidizing liquids and solids should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.


In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin, eyes, and inhalation. Avoid inhalation of vapor or mist. Avoid formation of dust. 
· Keep away from combustible materials. Keep away from sources of ignition - No smoking.
· Keep containers tightly closed. Store in a cool, dry, and well-ventilated area away from incompatible substances such as flammable and combustible liquids.
· Keep cool and protected from sunlight.
· Opened containers of oxidizing liquids must be carefully resealed and kept upright to prevent leakage.
· Carefully follow manufacturer’s instructions if oxidizing liquid needs to be vented during storage.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
When possible, do not mix oxidizer waste streams with flammable or combustible waste. Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) No oxidizing liquids or solids are permitted to be poured down the drain. 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific oxidizing liquid or solid being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure (Additional lab protocol may be added here)
· Use in the smallest practical quantities for the experiment being performed.
· Work must be conducted in a chemical fume hood if the chemical is irritating to the eyes or respiratory system, and/or is toxic by inhalation.
· Containers should remain closed when not in use. 
· Containers should be labeled appropriately. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae. 
· Containers should be in good condition and compatible with the material.
· Avoid using ignition sources (flame burners or any open flame source, hot plates, electrical equipment with frayed or cracked wiring, etc.) and/or creating static electricity in areas where oxidizing chemicals are being used.
· Transport all oxidizing liquids and solids in secondary containment, such as polyethylene or other non-reactive acid/solvent bottle carrier.
· Oxidizers must be segregated from incompatible materials such as flammable and combustible materials. Incompatibilities will be noted in Section 10 of the SDS, “Stability and Reactivity”.
Standard Operating Procedure
Pyrophoric Materials
Section 2 – Type of SOP:       
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Pyrophoric, Water-Reactive, Flammable Liquid, Corrosive (majority of pyrophorics have these hazards)
Molecular Formula: N/A
Form (physical state): N/A
Color: N/A
Boiling point:  N/A
Section 4 – Potential Hazards
Pyrophoric materials are classified as pyrophoric; and typically also classified as flammable liquids/solids, water reactives, and corrosives. Many are often toxic. They react violently with water liberating extremely flammable gas. Spontaneously flammable in air and causes burns. Dangers of serious damage to health by prolonged exposure through inhalation. Extreme caution is advised. Keep away from heat and sources of ignition. 
While it is often possible to work with these compounds using cannula transfer, traces of these compounds at the tip of the needle or cannula may catch fire and clog the cannula with lithium salts. Some workers prefer to enclose the needle tip or cannula in a short glass tube which is flushed with an inert gas and sealed via two septa.
Examples include tert-butyllithium and triethylaluminum.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific pyrophoric chemical being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended.
Skin and Body Protection:
Flame resistant lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of pyrophoric material must be conducted in an inert atmosphere; use of a glove box is recommended. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· [image: http://www.chem.ucla.edu/~bacher/CHEM174/equipment/glovebox1.gif]Precautions for safe handling: Pyrophoric, use extreme care when handling. 
· Only handle under inert gas; use a glove box if possible. Do not expose to air.  
· Avoid contact with skin and eyes and inhalation. 
· A “dry-run” of the experiment should be performed using low-hazard materials such as water or an organic solvent.
· Never work with pyrophoric materials alone.
· Conduct the procedure only after a supervisor has observed the user performing the proper technique unassisted.
· All glassware used for pyrophoric materials should be oven-dried and free of moisture. 
· Keep away from sources of ignition. Avoid heat and shock or friction when handling. 
· Secure all pyrophoric material containers to a stand.
· Keep containers tightly closed. Store in a cool, dry and well-ventilated area away from incompatible substances. 
· The amount of pyrophoric materials stored should be kept at a minimum. 
· Any expired or unnecessary reactive materials should be properly disposed of as hazardous waste.  
· All pyrophoric materials should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way. 
· All pyrophoric material should be placed into secondary containment as a precautionary measure. 
· Suitable storage locations include inert gas-filled desiccators or glove boxes, flammable storage cabinets that do not contain aqueous or other incompatible chemicals, or intrinsically safe refrigerators or freezers that also do not contain aqueous or other incompatible chemicals. 
· If pyrophoric materials are received in a specially designed shipping, storage, or dispensing container (such as the Aldrich Sure-Seal packaging system), ensure that the integrity of that container is maintained. Ensure that sufficient protective solvent, oil, kerosene, or inert gas remains in the container while pyrophoric materials are stored. 
Additional Resources:
· Aldrich Technical Bulletins AL-134 and AL-164 
· Handling Pyrophoric Reagents from U.S. Dept. of Energy and Pacific Northwest National Laboratory 
· Chemical Hygiene and Safety Plan from Berkeley National Laboratory 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Once spilled all liquid or solid pyrophoric chemicals may instantly ignite. Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). Pyrophoric waste should be segregated from all incompatible chemicals such as aqueous solutions. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific pyrophoric compound (i.e., butyllithium) being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).


Standard Operating Procedure
Acutely Toxic Materials
Section 2 – Type of SOP:       
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Highly toxic by inhalation, ingestion, and skin absorption (many acutely toxic chemicals are also carcinogenic, and may have other hazards such as target organ effect and/or corrosivity)
Molecular Formula: N/A
Form (physical state): N/A
Color: N/A
Boiling Point:  N/A
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Relative Vapor Density: N/A
Important Definitions:
· Lethal Dose-50 (LD50): The amount of a substance that, when administered to a group of experimental animals, will kill 50% of the group in a specified time. 
· Lethal Concentration-50 (LC50): The concentration of a substance that, when administered to a group of experimental animals, will kill 50% of the group in a specified time.
· Permissible Exposure Limit (PEL): The maximum amount or concentration of a chemical that a worker may be exposed to under OSHA regulations. PELs are based on an 8-hour time weighted average (TWA) exposure.
· Immediately Dangerous to Life and Health: The airborne concentration of a contaminant that poses an immediate threat to life and health likely to cause death of immediate or delayed permanent adverse health effects or prevent escape from such an environment. 
· Toxic Chemical: A chemical falling within any of the following categories:
a. A chemical that has a median lethal dose (LD50) of more than 50 milligrams per kilogram but not more than 500 milligrams per kilogram of body weight when administered orally to albino rats weighing between 200 and 300 grams each.
b. A chemical that has a median lethal dose (LD50) of more than 200 milligrams per kilogram but not more than 1,000 milligrams per kilogram of body weight when administered by continuous contact for 24 hours (or less if death occurs within 24 hours) with the bare skin of albino rabbits weighing between two and three kilograms each.
c. A chemical that has a median lethal concentration (LC50) in air of more than 200 parts per million but not more than 2,000 parts per million of gas or vapor, or more than two milligrams per liter but not more than 20 milligrams per liter of mist, fume, or dust, when administered by continuous inhalation for one hour (or less if death occurs within one hour) to albino rats weighing between 200 and 300 grams each.
· Carcinogen: A chemical is considered to be a carcinogen if:
a. It has been evaluated by the International Agency for Research on Cancer (IARC), and found to be a carcinogen or potential carcinogen; or
b. It is listed as a carcinogen or potential carcinogen in the Annual Report on Carcinogens published by the National Toxicology Program (NTP) (Latest edition); or
c. It is regulated by OSHA as a carcinogen.
Section 4 – Potential Hazards
Highly toxic by inhalation. Highly toxic by ingestion. Highly toxic by skin absorption. Many acutely toxic chemicals are also carcinogenic, and may have other hazards such as target organ effect, pose an environmental hazard, and/or corrosivity, etc. Make sure that all of the potential hazards are understood before handling any chemical. 
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Acutely toxic chemicals should never be used outside of a chemical fume hood. If working with an acutely toxic compound, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Chemical-resistant gloves must be worn. Use proper glove removal technique to avoid any skin contact. Wearing two pairs of chemical-resistant gloves is recommended. It is critical that the glove being worn is resistant to the particular acutely toxic chemical. Check the resources below for the most suitable glove. Also check the SDS for the specific acutely toxic compound being handled.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific acutely toxic compound being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. 

Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of acutely toxic compounds should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and seek immediate medical attention. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek immediate medical attention.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· [image: Caution Sticker]A designated storage area must be established for acutely toxic chemicals and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Suitable storage locations include desiccators, glove boxes, flammable storage cabinets that do not contain incompatible chemicals (primarily strong acids), or non-domestic refrigerators or freezers.
· Acutely toxic materials should be stored in secondary containment at all times as a precautionary measure. If possible, store all acutely toxic materials in a cabinet dedicated only for reactive materials. Signs should be posted to indicate their presence and unique hazards.
· The amount of acutely toxic material stored in the lab should be kept at a minimum. Any expired or unnecessary materials should be properly disposed of as hazardous waste. 
· All acutely toxic materials should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way.
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin, eyes, and inhalation. 
· Keep away from sources of ignition. 
· Keep containers tightly closed. Store in a cool, dry, and well-ventilated area away from incompatible substances such as strong acids. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions (http://www.purdue.edu/rem/hmm/wststo.htm). No acutely toxic compounds (including low concentration solutions) are permitted to be poured down the drain. 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific acutely toxic compound being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).









Standard Operating Procedure
Propylene Oxide
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties:
CAS#: 75-56-9
GHS Classification: Flammable Liquid, Acute Toxicity (inhalation, oral, dermal), Serious Eye Damage, Carcinogen, Germ Cell Mutagenicity, Specific Target Organ Toxicity
Molecular Formula: C3H6O
Form (physical state): Liquid
Color: Colorless
Boiling Point:  34 oC
Flash Point: -37 oC
Lower Explosive Limit: 2.1% (V)
Upper Explosive Limit: 37% (V)
Vapor Density: 2.01 (air = 1.0)
Water Solubility: Soluble
Section 4 – Potential Hazards
Propylene oxide is an extremely flammable liquid that is also an acute toxin. Exposure to propylene oxide is extremely harmful. Causes skin irritation and serious eye damage. May cause genetic defects and cancer. Propylene oxide is toxic to lungs, mucous membranes, and repeated or prolonged exposure can produce targeted organ damage. Chronic exposure may cause nausea, vomiting, headache, and/or dizziness. 
Exposure Limits and Toxicity Data: 
ACGIH TLV/TWA: 		2 ppm
LD-50 (oral, rat):		380 mg/kg
LD-50 (inhalation, rat):	4,000 ppm
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Butyl rubber gloves are recommended. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with propylene oxide.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended if there is a high probability of a splash hazard.
Skin and Body Protection:
Lab coats (100% cotton) must be worn and be appropriately sized for the individual and buttoned to their full length. Flame resistant lab coats should be worn if handling more than 1 liter of propylene oxide. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of propylene oxide must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Consult a physician. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention and continue eye rinse during transport to hospital.


If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Consult a physician.      
[image: Caution Sticker]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for propylene oxide and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Avoid formation of vapors, mists, or gas.
· Keep away from sources of ignition. 
· Take precautionary measures against static discharge.
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as oxidizers. 
· A suitable storage location is a flammable storage cabinet that does not contain incompatibles such as oxidizers, strong acids and bases, amines, and copper. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)


Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for propylene oxide must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).





Standard Operating Procedure
Nitrate Compounds
Section 2 – Type of SOP: 
☐ Process            ☐Hazardous Chemical            ☒ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: N/A
GHS Classification: Potentially explosive. Strong Oxidizer. Carcinogen.
Molecular Formula: -NO3-
Form (physical state): Liquid or Solid
Color: N/A
Boiling Point:  N/A
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Relative Vapor Density: N/A
Uses:
Nitrate compounds are a class of potentially explosive chemicals containing the nitrate anion (-NO3-). These chemicals can release a destructive amount of pressure, gas, or heat when subjected to certain conditions such as high temperatures or sources of ignition. These compounds also tend to be strong oxidizers. Nitrate salts, such as ammonium nitrate, sodium nitrate, and potassium nitrate, are often used as agricultural fertilizers. Nitrate compounds may also be used as oxidizing agents, especially in explosives.

Section 4 – Potential Hazards
Strong oxidizer. Contact with other material may cause and/or intensify a fire. Keep away from heat. Keep away from clothing and other combustible materials. Take any precaution to avoid mixing with combustibles. Store away from combustibles. Harmful if ingested, inhaled, or absorbed through the skin. Causes irritation to the gastrointestinal tract, respiratory tract, skin, and eyes. May be carcinogenic. Please refer to the SDS of the specific chemical for safe handling.
[image: Pictogram][image: ]
Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If nitrates are being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)

Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Check the resources below for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific oxidizing liquids or solids being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be appropriate depending on the specific application.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Rinse immediately contaminated clothing and skin with plenty of water before removing clothes. 
Section 6 – Engineering Controls
Use of nitrate salts should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.

In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin, eyes, and inhalation. Avoid inhalation and ingestion. Avoid formation of dust.
· Provide adequate ventilation. 
· Keep away from combustible materials. Keep away from heat and sources of ignition - No smoking.
· Use spark-proof tools and explosion-proof equipment. Prevent build-up of electrostatic charge.
· Keep containers tightly closed. Store in a cool, dry, and well-ventilated area away from incompatible substances such as flammable and combustible liquids.
· Opened containers must be carefully resealed and kept upright to prevent leakage.
· Keep cool and protected from sunlight.
· Store segregated from incompatible chemicals.
· Use in the smallest practical quantities for the experiment being performed.
· Work must be conducted in a chemical fume hood if the chemical is irritating to the eyes or respiratory system, and/or is toxic by inhalation.
· Containers should be labeled appropriately. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae. 
· Containers should be in good condition and compatible with the material.
· Avoid using ignition sources (flame burners or any open flame source, hot plates, electrical equipment with frayed or cracked wiring, etc.) and/or creating static electricity in areas where nitrate salts are being used.
· Transport all nitrate compounds in secondary containment, such as polyethylene or other non-reactive acid/solvent bottle carrier.
· Nitrates must be segregated from incompatible materials such as flammable and combustible materials. Incompatibilities will be noted in Section 10 of the SDS, “Stability and Reactivity”.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.

Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
When possible, do not mix nitrate waste streams with flammable or combustible waste. Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) No oxidizing liquids or solids are permitted to be poured down the drain. 
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific oxidizing liquid or solid being used must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/



Standard Operating Procedure
Hydrogen Peroxide
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 7722-84-1
GHS Classification: Oxidizing Liquid, Acute Toxicity, Skin Corrosion, Serious Eye Damage, Acute Aquatic Toxicity
Molecular Formula: H2O2
Form (physical state): Liquid
Color: Colorless
Boiling point:  108 oC
Uses:
Due to its strong oxidizing properties, hydrogen peroxide has several applications. It is often used as a bleach, cleaning agent, and disinfectant. It is an effective cleaning agent of wastewater. It can also be used as a rocket propellant.
Section 4 – Potential Hazards
Hydrogen peroxide is a strong oxidizer that has a potential to cause a fire or explosion in contact with incompatible materials such as combustibles (e.g., wood, paper, organic solvents). It is corrosive and light-sensitive. It is toxic if swallowed and corrosive to the eyes and skin. Prolonged exposure may cause dermatitis. 
Potential Health Effects:
Inhalation: May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous membranes and upper respiratory tract. 
Skin: May be harmful if absorbed through skin. Causes skin burns.
Eyes: Causes eye burns. 
Ingestion: Toxic if swallowed.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Handle with gloves. Nitrile gloves are recommended. Two pairs of nitrile gloves are recommended.  
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Hydrogen peroxide.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or goggles are required.  A face shield is also recommended.
Skin and Body Protection:
Lab coat, full-length pants, and closed-toe shoes are required.
Hygiene Measures:
Avoid contact with skin, eyes, and clothing. Wash hands before breaks and immediately after handling the product.
Section 6 – Engineering Controls
Use of hydrogen peroxide should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention.


[image: ]Section 8 – Special Handling and Storage Requirements
· Avoid contact with skin, eyes, and clothing. Avoid inhalation or ingestion. 
· Hydrogen peroxide solutions greater than 10% should be kept in their original container with the manufacturer cap that allows the container to vent oxygen while in storage as shown in the figure to the right.
· Do not store hydrogen peroxide solutions greater than 10% in glass containers; only plastic containers should be used for storage.
· Keep container tightly closed in a dry and well-ventilated area. Opened containers must be carefully resealed and kept upright to prevent leakage. Recommended storage temperature is 2 – 8 oC. 
· Store away from combustible materials. Do not store on wooden shelves. Store away from all organic compounds, including organic solvents. 
· Avoid contact with powdered metals, zinc, iron, copper, nickel, and brass. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and begin first aid procedures (Section 7) immediately.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and begin first aid procedures (Section 7) immediately.  Seek medical attention; dial 911.
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911.
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.

Store Waste: 
Store hazardous waste in closed containers, and in a designated area. Hydrogen peroxide waste should be segregated from all incompatible chemicals such as organic compounds. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the hydrogen peroxide SDS must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).



Standard Operating Procedure
Chloroform
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties: 
[image: C:\Users\krajicek\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\photo (19).jpg]CAS#: 67-66-3
GHS Classification: Acute toxicity (oral and inhalation); Skin and eye irritation; Carcinogenicity; Reproductive toxicity; Specific target organ toxicity – single exposure: central nervous system; Specific target organ toxicity – repeated exposure: liver, kidney; Acute aquatic toxicity
Molecular Formula: CHCl3
Form (physical state): Liquid
Color: Colorless
Boiling Point:  61-62oC
Flash Point: NA (not flammable)
Density: 1.492 g/L at 25oC
Section 4 – Potential Hazards
Chloroform is a carcinogen. Harmful if swallowed. Causes skin irritation. Causes serious eye irritation. May cause drowsiness or dizziness. Suspected of causing cancer. Suspected of damaging the unborn child. May cause damage to organs (liver, kidney) through prolonged or repeated exposure.
Exposure Limits: 
OSHA PEL (8 HR. TWA): 			2 ppm 
OSHA Short Term Exposure Limit:		2 ppm
ACGIH TLV/TWA: 				10 ppm
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile and latex disposable gloves are NOT suitable. Polyvinyl Acetate, Viton, or fluorinated rubber gloves are recommended. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with chloroform.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended if there is a high probability of a splash hazard.
Skin and Body Protection:
Lab coats (100% cotton) must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Chloroform must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Consult a physician. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Consult a physician.      

[image: Caution Sticker]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for Chloroform and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as oxidizers. 
· Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· A suitable storage location is a flammable storage cabinet or lab cabinet that does not contain incompatibles.
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet or lab cabinet is recommended). 

Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Chloroform must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).




Standard Operating Procedure
Zirconium Powder
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 7440-67-7
GHS Classification: Self-heating substance (Category 1)
Molecular Formula: Zr
Form (physical state): Solid
Color: gray/black
Boiling point:  4,377°C
Melting point: 1,852°C
Density: 6.5 g/mL at 25°C
Section 4 – Potential Hazards
Zirconium is a self-heating substance and may catch fire spontaneously if exposed to air. Work with zirconium powder should only be conducted in a glove box with an inert atmosphere. It is considered a flammable solid. Zirconium powder is an irritant to the skin, eyes, and mucous membranes. May be harmful by inhalation, ingestion, or skin absorption. Can cause eye and skin irritation and may cause inflammation of the skin on contact. May accentuate any pre-existing dermatitis condition. Inhalation of zirconium compounds may cause pulmonary granulomas. The inhalation of small particles of metal oxides results in sudden thirst, a sweet, metallic foul taste, throat irritation, cough, dry mucous membranes and tiredness. 
Zirconium Powder Exposure Limit: 
OSHA PEL (8-Hour Time Weighted Average):  5 mg/m3 
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. 
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the specific flammable solid chemical being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Face shield is also recommended.
Skin and Body Protection:
Flame resistant lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of zirconium powder should be conducted in a glove box with an inert atmosphere. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse and consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Consult a physician.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· Avoid contact with skin, eyes, and clothing.
· Avoid inhalation and ingestion. 
· Keep cool and protect from sunlight.
· [image: http://www.chem.ucla.edu/~bacher/CHEM174/equipment/glovebox1.gif]Keep away from heat, shock, friction, and sources of ignition. Prevent build-up of electrostatic charge. 
· The use of zirconium powder should only occur in a glove box with an inert atmosphere such as argon gas as shown in Figure 1. 
· Handle and open container with care. Never work with zirconium powder alone, use the buddy system.
· Zirconium powder should be stored in a sealed container and in a flammable cabinet or under an inert atmosphere such as a glove box away from incompatible chemicals. Incompatibles include water, strong acids, strong oxidizing agents, hydrogen fluoride, phosphorus, and oxygen.Figure 1: Glove Box

· If received wetted, only dry what is necessary to perform the experiment; do not dry all of the contents of the container. 
· Zirconium powder creates a Class D metal fire. Therefore, only a D-powder extinguisher or dry sand or clay is acceptable as an extinguishing agent. Hazardous decomposition products, carbon oxides and zirconium oxides are formed under fire conditions.
· All chemicals should be clearly labeled with the original manufacturer’s label, which should have the chemical name, hazard labels, and pictograms. The label should not be defaced in any way. 
· Do not over purchase. Any expired or unnecessary reactive materials should be properly disposed of as hazardous waste.  
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. 
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)


Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). Zirconium waste should be segregated from all incompatible chemicals and sources of ignition. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the zirconium powder SDS must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Section 13 – Protocol/Procedure 



Standard Operating Procedure
Potassium Cyanide
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties
Physical / Chemical Properties:
CAS#: 151-50-8
GHS Classification: Acute toxicity (oral, inhalation, dermal), Specific target organ toxicity (single and repeated exposure), Corrosive to metals, Acute aquatic toxicity
Molecular Formula: KCN 
Form (physical state): Solid
Color: White
pH: 11.5 at 20 g/L at 20 oC
Density: 1.520 g/cm3
Water solubility: 400 g/L at 20 oC – soluble
Section 4 – Potential Hazards
Potassium cyanide is an acute and chronic toxin. It is extremely harmful, possibly fatal, if inhaled, ingested, or in contact with the skin or eyes. Causes damage to organs through prolonged or repeated exposure. It presents toxicity by skin absorption through open wounds and by inhalation or dust. This substance inhibits cellular respiration, which leads to anoxia. May be corrosive to metals. Potassium cyanide exposed to acid liberates hydrogen cyanide, which is an acutely toxic and deadly gas. 
Exposure Symptoms:
If swallowed, can cause tissue anoxia characterized by weakness, headache, dizziness, confusion, cyanosis (bluish skin due to deficient oxygenation of the blood), weak and irregular heartbeat, collapse, unconsciousness, convulsions, coma and death. Inhalation of high concentrations may cause central nervous system effects and can be fatal. Prolonged/repeated exposure may cause skin necrosis and ulceration of the skin. Cyanide acts by inhibiting cytochrome oxidase impairing cellular respiration. Chronic exposure to cyanide solutions may lead to “cyanide rash” with itching and vesicular eruptions with secondary infection. Small amounts of cyanide over long periods of time causes loss of appetite, headache, weakness, and respiratory irritation.
Exposure Limits: 
· Acute toxicity Oral LDLO (human): 2.857 mg/kg 
LDLO is the lowest dosage per unit of bodyweight of a substance known to have resulted in fatality.
· LD50 Oral (mouse): 8.5 mg/kg
· LD50 Oral (rabbit): 5 mg/kg
· LD50 Oral (rat): 6 mg/kg
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 Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
Respirators should be used only under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Nitrile gloves are recommended and have been shown to provide excellent protection against potassium cyanide. The user should wear two pairs of gloves as a precautionary measure. Use proper glove removal technique to avoid any skin contact. Never reuse disposable gloves. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with potassium cyanide.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles. Use only in a chemical fume hood where the sash can be positioned to protect the user’s face and eyes. If there is an elevated risk of splash hazard, a face shield and chemical splash goggles must be used.
Skin and Body Protection:
Lab coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel must also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle must not be exposed.
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of potassium cyanide must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing, give artificial respiration. Dial 911.

In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Dial 911.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes. Dial 911.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Dial 911.      
[image: Caution Sticker]Section 8 – Special Handling and Storage Requirements
· A designated storage area must be established for potassium cyanide and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). The container(s) should be placed into secondary containment.
· All lab working in the lab should be made aware of the storage location and the hazards associated with potassium cyanide.
· Potassium cyanide must only be used in a properly functioning chemical fume hood.
· Avoid contact with skin and eyes and inhalation. 
· Avoid dust formation or breathing vapors, mists, or gas.
· Keep away from acids.
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as acids, strong oxidizing agents, iodine, permanganates, peroxides, metallic salts, chloral hydrate, alkaloids, and chlorates. 
· Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· A suitable storage location is a lab cabinet that does not contain incompatible chemicals.
Section 9 – Spill and Accident Procedures 
Chemical Spill 
Immediately evacuate the area and ensure others are aware of the spill. Dial 911. Do not allow others to re-enter the affected area, post a sign on the outside of the lab if necessary until emergency personnel respond. If the spill could potentially harm occupants outside of the affected area (i.e., hallway, neighboring offices or labs), pull the nearest fire alarm station to evacuate the building. 
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Dial 911. 
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Dial 911.
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911.
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet or lab cabinet is recommended). Never combine cyanide waste streams with acid waste streams as this will generate an acutely toxic gas. Do not combine cyanide waste with other waste streams such as organic solvent waste; the disposal cost is extremely high. Keep cyanide waste separated from other wastes as much as possible. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Potassium Cyanide must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).






Standard Operating Procedure
Bromine
Section 2 – Type of SOP: 
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 7726-95-6
GHS Classification: Toxic, Corrosive
Molecular Formula: Br2
Form (physical state): Fuming Liquid
Color: Red-Brown
Boiling Point: 58.8 °C (137.8 °F)
Uses:
Bromine is mainly used in brominated flame retardants. Bromine compounds can also be used for water treatments, as a gasoline additive, in pesticides, in photographic chemicals, and in the manufacture of pharmaceuticals.

Section 4 – Potential Hazards
Bromine is a strong oxidizer. It is corrosive and can cause severe burns to the skin and eyes. It is extremely destructive to the tissue of the mucous membranes and upper respiratory tract. It may be harmful if inhaled, ingested, or absorbed through the skin. Symptoms of exposure include burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache, nausea, vomiting, cyanosis, cardiovascular effects, respiratory disorders, lachrymation, nose bleeding, vertigo, irritability, loss of appetite, joint pain, abdominal pain, diarrhea, ulceration, dizziness, pulmonary edema, hoarseness, and permanent corneal opacification. Prolonged exposure may cause lung damage. Bromine has a permissible exposure limit (PEL) of 0.7 mg/m3.
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If Bromine is being used outside of a chemical fume hood, respiratory protection may be required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Neoprene, nitrile, and fluorinated rubber gloves are recommended. Check the resources below for the most suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the chemical being used.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles are required. A face shield may also be appropriate depending on the specific application.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Rinse immediately contaminated clothing and skin with plenty of water before removing clothes. 
Section 6 – Engineering Controls
Use of Bromine should be conducted in a properly functioning chemical fume hood whenever possible. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute.
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately. Consult a physician. If not breathing give artificial respiration and seek immediate medical attention.
In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Consult a physician.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek immediate medical attention. 
Section 8 – Special Handling and Storage Requirements
· Do not over purchase; only purchase what can be safely stored in the laboratory. 
· Avoid contact with skin, eyes, and clothing. Avoid inhalation of vapor or mist. Avoid formation of dust.
· Always use inside a chemical fume hood. 
· Use spark-proof tools and explosion-proof equipment. Keep away from heat and sources of ignition- No smoking. Prevent the build-up of electrostatic charge. 
· Handle bromine only with equipment made of Kynar, Teflon, Monel, Pyrex, glass, or lead-lined steel.
· Keep container upright & tightly closed in a dry and well-ventilated place. 
· [image: acetic nitric]Containers which are opened must be carefully resealed and kept upright to prevent leakage.
· Keep away from incompatible materials such as reducing agents, alkali metals, powdered metals, aluminum, stainless steel, iron, copper, organic materials, aldehydes, ketones, arsenic powder, amines, amides, phenols, alcohol, ammonia, azides, and ozone. Bromine will attack some types of plastics, rubber, and coatings.Organic acid
Oxidizing acid

· Use in the smallest practical quantities for the experiment being performed.
· Containers should remain closed when not in use. Do not store in polyethylene containers.
· Containers should be labeled appropriately. Label should indicate the name of the chemical(s) in the container. Avoid using chemical abbreviations (acceptable if a legend is present in the lab) and formulae. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 
Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)


Section 11 – Waste Disposal Procedures
Label Waste:
Bromine waste cannot be disposed of down the drain. Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area. 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm) Any quantity of Bromine is not permitted to be poured down the drain.
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for Bromine must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
Standard Operating Procedure
Formaldehyde (37%) Solution
Section 2 – Type of SOP:       
☐ Process            ☒Hazardous Chemical            ☐ Hazardous Class
Section 3 – Physical / Chemical Properties and Uses
Physical / Chemical Properties:
CAS#: 50-00-0
GHS Classification: Combustible Liquid, Target Organ Effect, Toxic by Inhalation, Toxic by Ingestion, Toxic by Skin Absorption, Skin Sensitizer, Corrosive, Carcinogen
Molecular Formula: CH2O
Form (physical state): Liquid
Color: Clear
Boiling Point:  N/A
Flash Point: 64 oC (147oF)
Lower Explosive Limit: 7% (V)
Upper Explosive Limit: 73% (V)
Relative Vapor Density: 1.04 (Air = 1.0)
Uses:
Formaldehyde (also formalin) is an OSHA regulated carcinogen commonly used as fixative for tissues in various biological applications. 
Section 4 – Potential Hazards
Formaldehyde is classified by OSHA as a combustible liquid, target organ effect, toxic by inhalation, toxic by ingestion, toxic by skin absorption, skin sensitizer, corrosive, and carcinogen. Do not breathe dust, fumes, gas, vapor, mist, or spray. Toxic if inhaled. Material is extremely destructive to the tissues of the mucous membranes and upper respiratory tract. Causes eye burns. Approximately 1.5 grams of vaporized Formaldehyde will achieve this concentration in a typical laboratory setting. The odor threshold of formaldehyde is reported to be as low as 0.1 ppm.
Exposure Limits: 
OSHA PEL (8 HR. TWA): 			0.75 ppm 
OSHA Short Term Exposure Limit:		2 ppm
ACGIH TLV/TWA: 				0.3 ppm
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Section 5 – Personal Protective Equipment (PPE)
Respirator Protection:
If formaldehyde is being used outside of a chemical fume hood (e.g., during specimen preservation), respiratory protection is likely required. If this activity is absolutely necessary, contact REM so a respiratory protection analysis can be performed. Respirators should be used under any of the following circumstances:
· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 
· Regulations require the use of a respirator.
· An employer requires the use of a respirator. 
· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)
· As PPE in the event of a chemical spill clean-up process
Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by REM. This is a regulatory requirement. (http://www.purdue.edu/rem/home/booklets/RPP98.pdf)
Hand Protection:
Gloves must be worn. Use proper glove removal technique to avoid any skin contact. Nitrile gloves are recommended. Wearing two pairs of nitrile gloves is recommended. If handling procedures require the hands to be submerged in Formaldehyde solution, then disposable gloves are not suitable. Check the resources below for a more suitable glove.
NOTE: Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with Formaldehyde.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 
OR
http://www.showabestglove.com/site/default.aspx
OR
http://www.mapaglove.com/
Eye Protection:
ANSI approved properly fitting safety glasses or chemical splash goggles.
Skin and Body Protection:
Laboratory coats must be worn and be appropriately sized for the individual and buttoned to their full length. Laboratory coat sleeves must be of sufficient length to prevent skin exposure while wearing gloves. Personnel should also wear full length pants, or equivalent, and close-toed shoes. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle should not be exposed.  
Hygiene Measures:
Wash thoroughly and immediately after handling. Remove any contaminated clothing and wash before reuse.
Section 6 – Engineering Controls
Use of Formaldehyde must be conducted in a properly functioning chemical fume hood. The chemical fume hood must be approved and certified by REM and have a face velocity between 85 – 125 feet per minute. 
Section 7 – First Aid Procedures
If inhaled:
Move into the fresh air immediately and give oxygen. If not breathing give artificial respiration. Seek medical attention immediately. 


In case of skin contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash any contaminated clothing before reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.
In case of eye contact:
Check for and remove any contact lenses. Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. Seek immediate medical attention and continue eye rinse during transport to hospital.
If swallowed:
Do NOT induce vomiting unless directed by medical personnel. Never give anything by mouth to an unconscious person. Seek medical attention immediately.       
Section 8 – Special Handling and Storage Requirements
· [image: Caution Sticker]A designated storage area must be established for formaldehyde and the area should be posted with a “Caution, Carcinogen, Reproductive Toxins, or Extremely Toxic Chemicals” label provided by REM (as shown to the right). 
· Avoid contact with skin and eyes and inhalation. 
· Keep away from sources of ignition. 
· Keep containers tightly closed. 
· Store in a cool, dry and well-ventilated area away from incompatible substances such as oxidizers. 
· A suitable storage location is a flammable storage cabinet that does not contain incompatibles. 
Section 9 – Spill and Accident Procedures 
Chemical Spill Dial 911 
Immediately evacuate area and ensure others are aware of the spill. If there is an imminent threat of a fire, pull the nearest fire alarm station to evacuate the building and dial 911. If the spill is minor and does not pose a threat to personnel, contact REM at 49-40121 during normal business hours (7 AM – 4 PM) for spill cleanup assistance (dial 911 if spill occurs after hours and assistance is needed).
Chemical Spill on Body or Clothes:
Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention; dial 911.
Chemical Splash into Eyes:
Immediately rinse eyes and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open. Seek medical attention; dial 911. 
Section 10 – Medical Emergency
Life Threatening Emergency, After Hours, Weekends And Holidays:
Dial 911 

Non-Life Threatening Emergency:
Immediately report injury to supervisor and complete the First Report of Injury. (http://www.purdue.edu/rem/injury/froi.htm)
Section 11 – Waste Disposal Procedures
Label Waste:
Make sure the waste container(s) is properly labeled; label should indicate all of the contents of the container. REM provides hazardous waste labels free of charge, call 49-40121 to obtain labels.
Store Waste: 
Store hazardous waste in closed containers, and in a designated area (flammable cabinet is recommended). 
Dispose of Waste:
Complete a Chemical Waste Pickup Request Form to arrange for disposal by REM. Call REM at 49-40121 or visit the REM webpage for questions. (http://www.purdue.edu/rem/hmm/wststo.htm)
Section 12 – Safety Data Sheet (SDS) 
A current copy of the SDS for the specific Formaldehyde solution and concentration must be made available to all personnel working in the laboratory at all times. To obtain a copy of the SDS, contact the chemical manufacturer or REM at 49-46371. Many manufacturers’ SDSs can be found online on websites such as Sigma-Aldrich (http://www.sigmaaldrich.com/united-states.html) or Siri MSDS Index (http://hazard.com/msds/).
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