University of Minnesota Duluth - SOP

	Chemical name/class:
	Pyrophoric and other highly reactive materials
	CAS #:
	Various

	PI:
	
	Date:
	

	Building:
	
	Room #:
	

	Department:
	
	Hazard Class or DDC Code
	


1. Circumstances of Use:
	This SOP must be customized for each pyrophoric material in use in the lab. Use this section to describe the circumstances of use.


2. Potential Hazards: 
	Pyrophorics are chemicals that, even in small quantities, are liable to ignite within five minutes after coming into contact with air.  

Check the Safety Data Sheet (SDS) to see if the material presents other hazards, such as corrosivity, teratogenicity, water reactivity, peroxide formation, or systemic effects.  If other hazards are present, appropriate safety precautions should be addressed in this SOP.
Some classes of pyrophoric materials are listed below:



	Some Classes of Pyrophoric Chemicals
	Examples of class

	Grignard reagents
	RMgX

	Metal alkyls and aryls
	RLi (tert-butyl lithium is very pyrophoric), RNa, R3Al, R2Zn

	Metal carbonyls
	Ni(CO)4, Fe(CO)5, Co2(CO)8

	Alkali metals
	Na, K

	Metal powders
	Al, Ca, Co, Fe, Mg, Mn, Pd, Pt, Ti, Sn, Zn, Zr

	Metal hydrides
	NaH, LiAlH4

	Nonmetal hydrides
	B2H6 and other boranes, PH3, AsH3, SiH4

	Nonmetal alkyls
	R3B, R3P, R3As

	Phosphorus (white)
	


3. Engineering Controls: 
	· Liquid pyrophorics should be stored in sealed containers with PTFE-lined septa to prevent air exposure, and manipulated via syringe or cannula in a chemical fume hood (over a spill tray if possible) with the sash as low as possible.

· Solid pyrophorics must be handled only in an inert atmosphere glove box or glove bag.

· Mineral oil bubblers must be used to release pressure from reagent or reaction vessels.

· Use a blast shield if available.


4. Work Practice Controls: 
	Lab-specific written procedures, approved in advance by the Principal Investigator (signature required at top of customized SOP) and reviewed by OESO (as a High Risk Procedure), are required. These must include a designated work area (at top of template) and cover all sections of this template. 
Before working with these compounds, read the SDS and other reference material carefully. Good web resources include:
· http://www.dehs.umn.edu/PDFs/PyrophoricChemicals.pdf
· UCSD training videos
· Lab Safety Workplace – Handling Pyrophoric Materials training course
· Sigma Aldrich Technical Bulletins AL-164 (Handling Pyrophoric Reagents) and AL-134 (Handling Air-Sensitive Reagents). Other Aldrich Technical Bulletins describe specific laboratory equipment designed for use with air- and moisture-sensitive reagents.)
· Prudent Practices in the Laboratory (National Academies Press) Sections 4.D and 6.G and Laboratory Chemical Safety Summaries for
· Butyllithiums 
· Sodium (reactive metal) 

· Lithium aluminum hydride 

· Before purchasing pyrophoric materials, consult with EHSO to select a compatible fire extinguisher. The extinguisher must be on hand before any work with the pyrophoric material takes place (and preferably before the material is ordered).

· Purchase minimal amounts of pyrophoric materials.

· Set up a designated area for work with pyrophoric materials – a chemical fume hood and/or a (dry) glove box (with inert atmosphere, if needed) located within 10 seconds of an eyewash/drench hose, safety shower, and an appropriate fire extinguisher, as determined in consultation with Fire Safety.

· Incompatible materials should be removed from the area. 

· A container of powdered lime or sand should be kept within arm’s reach (for covering spills). 

· Employees should be aware of the location of all emergency equipment and should know how to use it if needed.

· Store and use pyrophoric chemicals under an inert atmosphere or under kerosene as appropriate. 

· Know the location of the nearest compatible fire extinguisher and how to use it.

· See the above-referenced Aldrich technical bulletins for recommendations on safe transfer of liquid pyrophorics.

· Before conducting the actual procedure, always perform a dry run (without the pyrophoric material) to identify and resolve possible safety hazards.

· Work within sight and/or hearing of at least one other person who is familiar with the hazards and written procedures.


5. Personal protective equipment (PPE): 
	Wear a fully buttoned,  100% cotton or flame-resistant lab coat (Nomex material or equivalent) with sleeves extended to the wrists, along with safety goggles and standard nitrile laboratory gloves. Leather or Kevlar gloves may be needed in some situations and worn beneath nitrile gloves (for fire protection). 

If large quantities will be used, a chemical-resistant apron is also required. Note that personal clothing should not be of a type that may ignite (such as polyester or nylon).


6. Transportation and Storage: 

	· Store and use pyrophoric chemicals under an inert atmosphere or under kerosene as appropriate. 

· Store in secondary containers, away from flammables and oxidizers. (You may be able to reuse the secondary container provided by the manufacturer.)

· Avoid areas with heat, flames, and water. 

· Some of these materials may need to be kept below threshold temperatures. 


7. Waste Disposal: 
	Waste pyrophorics should be disposed of immediately through the EHSO (they should NOT be allowed to accumulate), following your laboratory-safety plan.
Quenching of Pyrophoric Residue Small amounts of unused pyrophorics must be destroyed by 

quenching of the residue. The basic procedure for quenching is as follows: Transfer the residue to a reaction flask for neutralization. Dilute with copious amounts of a less hazardous solvent such as heptane or toluene. Place the flask in an ice bath, and slowly add isopropanol to quench pyrophoric residue. Next, slowly add methanol as a more reactive quenching agent to ensure completion. Finally, add water drop-wise to ensure that there are no pockets of reactive materials left. Dispose of as hazardous waste through the University’s Hazardous Waste Program ) (218) 726-6764. Do not leave containers with residues of pyrophoric materials open to the air, because this is a possible flash fire hazard. 

Disposal of Pyrophoric Solids through the Hazardous
Larger quantities of pyrophoric solid chemicals can be disposed of as hazardous waste. 

Carefully package and label the wastes, according the University’s hazardous waste guidelines (http://www.dehs.umn.edu/hazwaste_chemwaste_umn_cwmgbk_sec2.htm). Contact EHSO at (218) 726-6764 and specifically state that you have pyrophoric hazardous waste that needs removal. 




8. Exposures/Unintended contact: 
	Contact the EHSO at 218-726-6917 for medical advice on occupational chemical exposures.  For an actual chemical exposure or injury, complete the work-related injury or illness report found at: http://www.d.umn.edu/ehso/ReportInjPg.html.   Additional information can be found in #9 below.


9. Emergency/Spill Procedures:
	In the case of a release of pyrophoric material, fire, or explosion in the lab, leave the area immediately and contact UMD Police by calling 911 from a campus phone.  UMD Police will contact the fire department, facilities and/or EHSO as needed.

Large Spills Use extreme caution due to potential for spontaneous ignition. If anyone is exposed or on fire, rinse with copious amounts of water under the emergency shower. Call 911 and evacuate the spill area. Do NOT attempt to clean up the spill yourself. Cordon-off the spill area with tape and keep other people from entering. If possible, provide emergency responders with technical information on the chemicals involved. Contact DEHS immediately at (218)726-7139. 

Small Spills Use extreme caution due to potential for spontaneous ignition. If anyone is exposed, or on fire, rinse with copious amounts of water, or utilize the emergency safety shower. In the event of a flash fire, dial 911. If nobody is injured and nothing has ignited, first access a class C fire extinguisher and place it nearby the spill area prior to proceeding. Then, carefully remove any flammable materials that are near the spill area. Completely cover the spill with powdered lime (calcium oxide, CaO) or dry sand. Next, quench the spill by slowly adding isopropanol to the area. After quenching is completed, double bag spill residues and manifest through the University’s hazardous waste program. Call DEHS at (218)726-7139 for assistance.



10. Training of personnel: 
	Users must be given hands-on training for procedures/experiments involving pyrophoric or other highly reactive materials before beginning work.

Hands-on fire extinguisher training is highly recommended. Contact EHSO at 218-726-6917 for more information or to set this up.

All personnel are required to complete several on-line safety sessions found at http://www.d.umn.edu/ehso/TrainPg2.html.
Furthermore, training on these specific procedures must be performed by the PI or knowledgeable designee for all personnel working with pyrophoric materials, and must be documented (topics covered, date, employee names and signatures). All personnel shall read and fully adhere to the laboratory- and chemical-specific SOP for any explosives, and shall document that they have read it by signing and dating the SOP.

Additional training resources mentioned in Section 4.0.




“I have read and understand this SOP. I agree to fully adhere to its requirements.”
	Last
	First
	UMD ID
	Signature
	Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


