
Peroxide forming chemicals 
 
Several common chemicals stored and used in the laboratory have the ability to form shock and 
light sensitive peroxides over time.  These explosive peroxides have been the cause of many lab 
accidents and injuries (and deaths).  Chemicals that have the potential to form explosive 
peroxides over time should be identified prior to purchase and proper procedures in place to 
ensure safe use and storage.  The following chart lists many common peroxide forming 
chemicals (not comprehensive).   
 
Classes of Chemicals That Can Form Peroxides 
Class A: Chemicals that form explosive levels of peroxides without concentration 
Isopropyl ether     Sodium Amide 
Butadiene      Tetrafluoroethylene 
Chlorobutadiene     Divinyl acetylene 
Potassium amide     Vinylidene chloride 
Potassium metal 
 
Class B: These chemicals are a peroxide hazard on concentration 
(distillation/evaporation).  A test for peroxide should be performed if concentration is 
intended or suspected. 
Acetal      Dioxane (p-dioxane) 
Cumene      Ethylene glycol dimethyl ether (glyme) 
Cyclohexene     Furan 
Cyclooctene      Methyl acetylene 
Diacetylene      Methyl cyclopentane 
Dicylcopentadiene     Methyl-isobutyl ketone 
Diethylene glycol dimethyl ether (diglyme) Tetrahydrofuran 
Diethyl ether     Tetrahydronaphthalene 
Vinyl ethers 
 
Class C: Unsaturated monomers that may autopolymerize as a result of peroxide 
accumulation if inhibitors have been removed or depleted. 
Acrylic acid      Styrene 
Butadiene      Vinyl acetate 
Chlorotrifluoroethylene    Vinyl chloride 
Ethyl acrylate     Vinyl pyridine 
Methyl methacrylate 
 
Non comprehensive list of common peroxide forming chemicals by class (Prudent Practices in 
the Laboratory, National Academies Press, 2011). 



Peroxide formers are separated by class (A-C). 
 

• Class A peroxide formers: Can form explosive levels of peroxides without concentration 
of the parent chemical.  These chemicals should be ordered only when immediately 
needed.  These chemicals should be disposed of after ~3 months of receipt if not used. 

• Class B peroxide formers: These chemicals can form explosive levels of peroxides when 
concentrated (i.e. via evaporation or distillation).  These chemicals should be used on a 
first-in, first-out basis and storage kept to a minimum.  These chemicals should be tested 
for peroxides within ~6 months of opening and on a regular basis after.  Peroxide levels 
of 10ppm or more should be declared as hazardous waste.  

• Class C peroxide formers: These chemicals can accumulate peroxide that result in 
exothermic polymerization reactions. 

 
Storage 
Peroxide forming chemicals should be stored according to the manufacturer’s directions and 
according to hazard class (i.e. flammable, etc.).  Efforts should be made to store peroxide 
forming chemicals in the dark or stored in amber bottles.  All peroxide forming chemicals shall 
have the date received and the date opened clearly marked on the bottle.  Dates of peroxide 
tests and results shall also be maintained. 
 
If crystals, stratification, or discoloration is observed in/on peroxide forming solvents, do not 
open or move the container (MANY PEROXIDES ARE SHOCK AND LIGHT SENSISTIVE 
EXPLOSIVES).  Isolate the area and call Research Safety for and evaluation.  It may be 
necessary to have the container removed and destroyed by state authorities if a large 
accumulation of explosive peroxides is present. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Peroxide crystals formed on the interior surfaces of peroxide forming solvent bottles.  Never 
touch a peroxide forming chemical bottle that contains crystals on the interior, around cap, or 
under cap. 
 



Some peroxide formers are solids such as sodium amide and potassium metal.  Potassium metal 
is not inert when stored under mineral oil in air.  Over time, oxygen reacts with the metal to 
form potassium superoxide and eventually peroxide.  The superoxide forms a yellow film on 
the surface of the metal.  Potassium containing superoxide should not be cut as contact 
between the superoxide and metal can result in a highly energetic reaction.   
 
Testing 
Peroxide test strips are available from several vendors and should be maintained in labs that 
store peroxide forming chemicals.  Testing should be performed on class B and C peroxide 
formers ~6 months after opening and on a regular basis after that (~every month).  Peroxide 
forming chemicals should be tested prior to using them in a distillation or any process that 
involves concentration of the solution (i.e. rotovap, etc.).  If peroxides are detected, do not use 
for any process that involves concentration of the solution.  Chemicals that contain peroxides 
should be declared as hazardous waste. 
 

 
Peroxide test strip that indicates a level of 30ppm peroxide from a THF sample. 
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