


Standard Operating Procedure
for work(ing) with Water Reactives 
(list specific chemical names and CAS Numbers here and complete red sections below)

	PI:
	Building(s):

	PI Signature:
	Room Number(s):

	Date:
	Designated Work Area:

	OESO Approval Req’d?*
	Yes
	[bookmark: Check1]|_|
	No
	|_|
	OESO Signature:

	Additional Approval req’d?*
	Yes
	|_|
	No
	|_|
	Departmental Signature:


*SOP approval for individual chemicals can be determined by using the Action column of the GHS Lookup Tool. Action A and B chemicals require a lab-specific SOP. High risk processes that require a lab-specific SOP or approval are reflected in the GHS Lookup Tool and Chemical Hygiene Plan. 
September 2026 - Note: Most of the contents of this SOP Template for Water Reactives were last updated in March 2016. A few minor updates were made in September 2026, and the document name has been updated so that the link in our new lab-specific chemical hygiene plan will not need to be changed if there are future updates to this SOP Template. 


1. Circumstances of Use:
	This SOP must be customized for each water reactive material in use in the lab. Use this section to describe the circumstances of use. Include a maximum quantity to be handled at any given time.


 
2. Potential Hazards: 
	Water reactives are materials which react (sometimes violently) with water to produce heat and flammable or toxic gas.  Consult the label and Safety Data Sheet (SDS) to determine if a particular material is water reactive and, if so, whether the reaction produces a toxic or flammable gas. 

Water-reactive materials that release flammable gases will typically include hazard statement H260 (“In contact with water releases flammable gases” or similar) on the SDS. However, SDSs do not have standard hazard categories for materials that react violently with water and/or produce toxic or other non-flammable gases. Some manufacturers identify these hazards in section 2.3 of the SDS, after other hazard and precautionary statements. Look there for statements such as “Reacts violently with water” and/or “contact with water liberates toxic gas”.  Note that some manufacturers may omit information on water reactivity (unless a flammable gas is produced) since the official hazard categories do not include these hazards. Labs are encouraged to check the “Table of Water Reactive Materials Which Produce Toxic Gases” in the Department of Transportation’s Emergency Response Guidebook (available at https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/2020-07/ERG2020_Pages_345-349_TIHWR_Green_Table_2_English.xls) for a listing of common water reactive materials.
The mutual production of flammable gas and heat can lead to spontaneous ignition or explosion. Typical gases produced are: H2, CH4, H2S, NH3, PH3, HCN, HF, HCl, HF, HI, SO2, and SO3. Prior to working with any water reactive chemicals you must identify which gas may be formed in case of exposure to water and learn the risks associated with this gas.

The reaction rate of solid material (and therefore heat and gas generation) depends on the material's surface area.  Therefore, smaller particle size increases the hazards associated with these materials.
Consider that these materials may present other hazards, such as corrosivity, toxicity, peroxide formation, or systemic effect



	Some Classes of Water Reactive Chemicals
	Examples of class

	Alkali metals
	Li, Na, K, Rb, Cs

	Alkali metal amides
	NaNH2

	Alkali metal hydrides
	LiH, CaH2, LiAlH4, NaBH4

	Chlorosilanes
	HSiCl3, SiCl4

	Halides of nonmetals
	BCl3, BF3, PCl3, PCl5, SiCl4, S2CL2

	Inorganic acid halides
	POCl3, SOCl2, SO2Cl2

	Anhydrous metal halides
	AlCl3, AlBrx, TiCl4, ZrCl4, SnCl4

	Organic acid halides and anhydrides of low molecular weight
	Oxalyl chloride, acetic anhydride



3. Engineering Controls: 
	· Work in a chemical fume hood with the sash as low as possible. 
· Work away from water sources or potential water splash.
· If at all possible, work under an inert atmosphere, preferably in a glove box. 
· If working with solvents, use a fresh supply of dry solvent.



4. Work Practice Controls: 
	· Specific written procedures, approved in advance by the Principal Investigator (signature required at top of customized SOP), are required. These must include a designated work area (at top of template) and cover all sections of this template.   Some departments may also require approval beyond the PI.  If applicable, obtain department approval.
· Design a quenching scheme for residual materials prior to using water reactives. Indicate your specific plan for quenching the remaining material as part of this section of the SOP.
· Before working with these compounds, read the Safety Data Sheet (SDS) and other reference material carefully. 
· Purchase and use minimal amounts of water-reactive materials.
· If your water-reactive material releases hydrogen or other flammable gas, make sure an appropriate fire extinguisher is available in the area – consult OESO Fire Safety (919-684-5609) for more information.
· Do not mix hygroscopic materials with water reactive chemicals unless all chemicals have been stored in a water-free environment.
· Before conducting the actual procedure, always perform a dry run (without the water reactive 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.
· If the chemical is a Particularly Hazardous Substance based on acutely toxic or health hazard properties, (http://www.safety.duke.edu/laboratory-safety/chemical-hygiene/particularly-hazardous-substances) determine a means for decontaminating the work area and list it here. (E.g., a solvent may be used – please make sure the method is compatible with the chemical.)



5. Personal protective equipment (PPE): 
	· For materials that release hydrogen or other flammable gas on contact with water, wear a fully buttoned, 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 are recommended beneath nitrile gloves (for fire protection).  Note that personal clothing should not be of a type that may ignite (such as polyester or nylon).
· For water reactive materials that DO NOT release a flammable gas, wear a lab coat, safety goggles, and standard nitrile gloves.
· If large quantities will be used, a chemical-resistant apron is also required. 



6. Transportation and Storage: 
	· Store in a cool, dry location (never under a sink), off the floor, in a water-tight secondary container.
· Store alkali metals under mineral oil to prevent reaction with moisture in the air. 
· Storage in a desiccator containing color-indicating Drierite is strongly recommended to mitigate atmospheric moisture interactions.
· Store all reagents used in experiments involving water reactive chemicals, especially those that are hygroscopic, in a similar fashion to prevent absorbed moisture from reacting upon mixing.
· Do not store in the same room with flammable liquids. (OSHA Standard 1910.106(d)(7)(iv))



7. Waste Disposal: 
	After quenching/stabilizing the material (see section 4), dispose as chemical waste through OESO. See the Duke Lab Safety Manual and your lab-specific chemical hygiene plan for details.

OESO cannot remove materials from the lab until they have been appropriately stabilized/quenched and/or deemed safe for transport. If you have specific questions about water-reactive waste, contact OESO Environmental Programs at 919-684-2794.



8. Exposures/Unintended contact: 
	· For first aid instructions, consult the Safety Data Sheet and the Lab Emergency Response Guide (flip chart) and/or the Duke Lab Safety Manual/Chemical Safety Section (https://www.safety.duke.edu/sites/default/files/Section_3_ChemicalSafety.pdf) 

· Notify your supervisor and, within 24 hours, fill out the report of work-related accident, injury, or illness. (Access the report from www.hr.duke.edu.)
· For medical advice or follow-up, call Employee Health at 919-684-3136 or the exposure hotline at 919-684-8115.



9. Emergency/Spill Procedures:
	In the case of a release or spill of water-reactive material, fire, or explosion in the lab, leave the area immediately and contact Duke Police by calling 911 from a campus phone or 919-684-2444 from any phone. Duke Police will contact the fire department, facilities and/or OESO as needed.






10. Training of personnel: 
	Training on these specific procedures must be performed by the PI or knowledgeable designee for all personnel working with water reactive 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 water reactive chemicals and shall document that they have read it by signing and dating the SOP.



“I have read and understand this SOP. I agree to fully adhere to its requirements. By signing below, I also acknowledge that I have received lab-specific training for use of this chemical.”

	Last
	First
	Duke ID
	Signature
	Date
	Trainer Initials

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Trainer (Lab-Specific Training): 
Date (Lab-Specific Training):
Topics covered in Lab-Specific Training:




Revised 9/14/2026: Added notes about storing with Drierite and not mixing with hygrospopics. Removed pyrophoric chemical classes from the list of water reactive chemicals. 3/8/2016: Added instruction to state maximum quantity, updated references for determining water reactivity, added chlorosilanes to water reactives table, listed different work practice and PPE requirements for water reactives producing flammable gases versus other reaction products, added reference for not storing with flammable liquids. 12/8/2014: Removed hidden hyperlinks. Added possible department approval requirement to section 4. Shortened sections 7, 8, and 10. Added “lab-specific training” information after signature page.

