University of Minnesota Duluth - SOP


	Chemical name/class:
	Organic Peroxide-forming materials
	CAS #:
	Various

	PI:
	
	Date:
	

	Building:
	
	Room #:
	

	Department:
	
	Hazard Class or DDC Code
	


Information:
Class A- Chemicals that form explosive levels of peroxides without concentration. Class A chemicals should be discarded within 3 months of receipt. Example: Isopropyl ether.

Class B- These chemicals can form peroxides if concentrated.  Class B Chemicals without inhibitors should be tested for peroxides: (1) If intending to distill or evaporate (2) Every 6 months after opening (3) If the chemical is unopened but has been in long-term storage.  Example: Tetrahydrofuran, vinyl ethers and secondary alcohols

Class C- Chemicals that may autopolymerize without an inhibitor. Liquids test after 6 months, Gases dispose after 1 yr. Example: Acrylic Acid, Methyl methacrylate, 

NOTE- Inhibitors for Class C chemicals require the presence of oxygen.

	Inhibitor present in a purchased chemical or added to lab synthesized sample
	Requires oxygen
	Test every 6 months after opening

	No inhibitor present. It was removed from commercial sample or never added to a lab synthesized sample
	Store under inert gas
	Add inhibitor, within 24 hr prior to disposal 


Class D- Additional chemicals that may form peroxides. 

A list of chemicals and their peroxidation class is included at the end
1. Circumstances of Use:
	Use this section to describe the circumstances of use.



2. Potential Hazards: 
	Organic peroxides and peroxide forming materials are particularly dangerous in that the potential for an explosion occurring is very great. 

There is a great risk of peroxide formation if:

· Crystals are visible or on or in the container or lid;

· The container has a metal screw cap or glass stopper;

· A class A compound is past is past it expiration date;

· A class B or C has been open for more than 2 years and not tested.

In these cases do not touch the container.  Call EHSO immediately!  (218) 726-6764 or (763) 226-7011.
For a qualitative check, colorimetric tests using potassium iodide may be used. Several methods are outlined in Prudent Practices 6.G.3.2 

Peroxide Detection Commercial test strips. Follow manufacturer testing instructions and compare the color promptly. It will continue to develop and must be read at the specified time.

Peroxide Concentration

Response

< 80 ppm

Solution is okay for use
80 ppm to 400 ppm
Dispose of as Hazardous Waste.

Do not continue to use.
> 400 ppm

Call the 911 or EHSO immediately, they may need to call the Bomb Squad
If peroxides are present in solution they should be disposed of according to the guidelines in the Chemical Hazardous Waste Management Guidebook.




3. Engineering Controls: 
	Use this section to describe the engineering controls.  Insert designated work area, use of fume hood, etc.



4. Work Practice Controls: 
	Purchase:

· Limit to what will be used within one month for Class A and others within a year.

· Select materials 

1. with peroxide stabilizers or inhibitors (free-radical scavengers that terminate the chain reaction) e.g BHT, 

2. Inhibitor-free chemicals should be purchased in septum-capped bottles stored under inert gas (N2 or Ar)

Storage:

Reminder- All organic materials should be stored away from light, tightly closed (free from oxygen, and concentration via evaporation), separated from oxidizers and free from catalytic contaminants such as Co2+.

· Store away from heat, light, ignition sources, and oxidizers.

· Use up open containers first, open in order of receipt.  

· Glass bottles should be amber (blocks light)

· Store inhibitor free chemicals under an inert atmosphere

· Designate an area for PF so they can all be tested and not “forgotten” in the back of a cabinet

· If stored in a refrigerator, do not store at temperatures near the compound’s melting/freezing point. There peroxides are likely condense into solids (freeze or begin crystalizing).  

Label:

· Dates: received, first opened, expiration need to be found on the label.
· Testing procedures can be found at http://www.dehs.umn.edu/PDFs/Peroxidizables.pdf
· Test results must be recorded and kept in the lab.
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Example Label:  

[image: image2.png]PEROXIDE FORMER
Do not keep for more than
months after opening.
Date Received:
Date Opened:
Date Expires:
For testing procedures contact
EHSO





Labels can be printed from:  http://www.d.umn.edu/ehso/labels.html
User Beware:

· Sources of contamination can promote peroxide formation. 

- Avoid metal sources e.g. metal spatulas and magnetic stir bars.  

- Only dispense from original manufacturer containers. Don’t reuse containers. 
· Distillation/Evaporation 

1. Test for pf before distilling. Do not distill if > 100 ppm peroxides. 

2. Consider adding a nonvolatile oil such as mineral oil (ensures going to dryness is not possible) and a polymer sleeve (to connections to reduce friction). 

3. Stop distillations of pf when 20% of starting volume remains.  Do not distill to dryness. 

4. Be cautious about “agitation” or shaking post distillation or freezing.

5. Distillation removes inhibitors, replace it or add an inert gas.  

· “Peroxide effect”- trace amounts of peroxide contaminants can change the orientation of an addition reaction.

Practices

· Set up a regular reminder to check for peroxides and verify sufficient inhibitor levels.. 
· Avoid procedures which involve aeration, friction, or concentration.




5. Personal protective equipment (PPE): 
	Wear standard nitrile laboratory gloves, lab coat, and safety glasses for all work in the laboratory. 


6. Transportation and Storage: 

	Store in a cool location away from light, in an air-impermeable container.

Some peroxide-formers should be stored under nitrogen or other inert gas – consult the SDS for more information.


7. Waste Disposal: 
	Contact EHSO at 218-726-6917 immediately to arrange for pick-up and disposal if: 


(1) crystals are found around the lid of container (do NOT attempt to open the container!) or 


(2) the container tests positive for peroxides approaching 80 ppm.  
Waste must be disposed of following your laboratory-safety plan and the requirements of EHSO.


8. Exposures/Unintended contact: 
	Contact 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.  If medical attention is needed, go to the nearest medical facility as soon as possible.  


9. Spill Procedure:
	Contact 911 and EHSO at 218-726-6917.


10. Training of personnel: 
	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 peroxide forming 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 peroxide forming 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.”
	Last
	First
	X500
	Signature
	Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


List of Peroxidizable Compounds
	Chemical, Class
	Chemical, Class
	Chemical, Class
	Chemical, Class

	 Butadiene,
	C
	a-Phenoxypropionyl chloride
	D
	Ethyl vinyl ether
	D
	tetrahydrofuran, 
	B

	(2-Ethoxyethyl)-a-benzoyl benzoate
	D
	b,b-Oxydipropionitrile
	D
	Ethyl-b-ethoxypropionate
	D
	tetrahydronaphthalene, 
	B

	1-(2-Chloroethoxy)-2-phenoxyethane
	D
	b-Chlorophenetole
	D
	ethylene glycol dimethyl ether (glyme), 
	B
	Tetrahydropyran
	D

	1-(2-Ethoxyethoxy)ethyl acetate
	D
	benzyl alcohol
	B
	ethylene glycol ether acetates, 
	B
	Triethylene glycol diacetate
	D

	1,1,2,3-Tetrachloro-1,3-butadiene
	D
	Benzyl ether
	D
	Ethylene glycol monoethers (cellosolves), 
	B
	Triethylene glycol dipropionate
	D

	1,1-Dimethoxyethane
	D
	benzyl ethyl ether
	D
	Furan
	D
	Vinyl acetate, 
	C

	1,2-Bis(2-chloroethoxyl)ethane
	D
	benzyl methyl ether
	D
	furan, 
	B
	Vinyl acetylene
	C

	1,2-bix(2-chloroethoxy)ethyl ether
	D
	Benzyl n-butyl ether
	D
	Isoamyl benzyl ether
	D
	Vinyl chloride, 
	C

	1,2-Dibenzyloxyethane
	D
	Benzyl-1-napthyl ether
	D
	Isoamyl ether
	D
	vinyl ethers
	B

	1,2-Dichloroethyl ethyl ether
	D
	beta-Bromophenetole
	D
	Isobutyl vinyl ether
	D
	Vinyl pyridine.
	C

	1,2-Diethoxyethane
	D
	bis(2-(methoxyethoxy)ethyl) ether
	D
	Isophorone
	D
	Vinyldiene chloride
	C

	1,2-Epoxy-3-isopropoxypropane
	D
	bis(2-chloroethyl) ether
	D
	Isopropyl ether
	A
	Vinylene carbonate
	D

	1,2-Epoxy-3-phenoxypropane
	D
	Bis(2-chloroethyl) ether
	D
	Isopropyl-2,4,5-trichlorophenoxy acetate
	D
	Vinylidene Chloride
	A

	1,3,3-Trimethoxypropene
	D
	Bis(2-ethoxyethyl) adipate
	D
	m,o,p-Diethoxybenzene
	D
	
	

	1-Ethoxy-2-propyne
	D
	Bis(2-ethoxyethyl)ether
	D
	Methoxy-1,3,5,7-cyclooctatetraene
	D
	
	

	1-Ethoxynaphthalene
	D
	Bis(2-methoxyethyl) carbonate
	D
	methyl acetylene, 
	B
	
	

	1-Octene
	D
	Bis(2-methoxyethyl) ether
	D
	methyl cyclopentane, 
	B
	
	

	1-Pentene
	D
	Bis(2-methoxyethyl) phthalate
	D
	methyl isobutyl ketone, 
	B
	
	

	1-phenylethanol
	B
	Bis(2-methoxymethyl) adipate
	D
	Methyl methacrylate , 
	C
	
	

	2,2-Diethoxypropane
	D
	Bis(2-n-butoxyethyl) phthalate
	D
	m-Nitrophenetole
	D
	
	

	2,4-Dichlorophenetole
	D
	Bis(2-phenoxyethyl) ether
	D
	n(n-amyloxy)benzoyl chloride
	D
	
	

	2,5-Hexadiyn-1-ol
	D
	Bis(4-chlorobutyl) ether
	D
	n-amyl ether
	D
	
	

	2-Bromomethyl ethyl ether
	D
	Bis(chloromethyl) ether
	D
	n-Amyl ether
	D
	
	

	2-butanol 
	B
	b-Isopropoxypropionitrile
	D
	n-Butyl phenyl ether
	D
	
	

	2-Chlorobutadiene
	D
	b-Methoxypropionitrile
	D
	n-Butyl vinyl ether
	D
	
	

	2-cylcohexen-1-ol
	B
	Butadiene
	A
	n-Hexyl ether
	D
	
	

	2-Ethoxyethyl acetate
	D
	Chloroacetaldehyde diethylacetal
	D
	n-Methylphenetole
	D
	
	

	2-Ethylacrylaldehyde oxime
	D
	Chlorobutadiene
	C
	n-Propyl ether
	D
	
	

	2-Ethylbutanol
	D
	Chlorobutadiene (chloroprene), 
	A
	n-Propyl isopropyl ether
	D
	
	

	2-Ethylhexanal
	D
	Chloroethylene
	D
	o,p-Ethoxyphenyl isocyanate
	D
	
	

	2-hexanol
	G
	Chlorofluoroethylene 
	B
	o.p-Iodophenetole
	D
	
	

	2-Methoxyethanol
	D
	Chloromethyl methyl ether
	D
	o-Bromophenetole
	D
	
	

	2-Methoxyethyl vinyl ether
	D
	Chloroprene
	C
	o-Chorophenetole
	D
	
	

	2-Methyltetrahydrofuran
	D
	Chlorotrifluorethylene, 
	C
	other secondary alcohols
	B
	
	

	2-pentanol
	B
	Cumene, 
	B
	Oxybis(2-ethyl acetate)
	D
	
	

	2-phenylethanol
	B
	Cyclohexene, 
	B
	Oxybis(2-ethyl benzoate)
	D
	
	

	2-propanol
	G
	Cyclooctene
	D
	p-(n-Amyloxy)benzoyl chloride
	D
	
	

	3-Bromopropyl phenyl ether
	D
	cyclopentene, 
	B
	p-Bromophenetole
	D
	
	

	3-Ethoxypropionitrile
	D
	Cyclopropyl methyl ether
	D
	p-Chlorophenetole
	D
	
	

	3-Methoxy-1-butyl acetate
	D
	decahydronaphthalene(decalin)
	B
	other secondary alcohols
	B
	
	

	3-Methoxyethyl acetate
	D
	Di(1-propynl) ether
	D
	p-Dibenzyloxybenzene
	D
	
	

	3-methyl-1-butanol (isoamyl alcohol)
	B
	Di(2-propynl) ether
	D
	p-Di-n-butoxybenzene
	D
	
	

	4,5-Hexadien-2-yn-1-ol
	D
	diacetylene(butadiyne)
	B
	p-Ethoxyacetophenone
	D
	
	

	4-heptanol
	B
	Diallyl ether
	D
	Phenoxyacetyl chloride
	D
	
	

	4-methyl-2-pentanol
	B
	dicyclopentadiene
	B
	Phenyl-o-propyl ether
	D
	
	

	4-penten-1-ol
	B
	Diethoxymethane
	D
	Potassium amide
	A
	
	

	4-Vinyl cyclohexene
	D
	Diethyl acetal
	D
	Potassium Metal
	A
	
	

	Acetal
	B
	diethyl ether, 
	B
	p-Phenylphenetone
	D
	
	

	acetaldehyde
	B
	Diethyl ethoxymethylenemalonate
	D
	Sodium 8-11-14-eicosatetraenoate
	D
	
	

	Acrolein
	D
	Diethyl fumarate
	D
	Sodium amide 
	A
	
	

	Acrylic Acid, 
	C
	diethylene glycol dimethyl ether 
	B
	Sodium ethoxyacetylide
	D
	
	

	acrylonitrile
	C
	Diethylketene
	D
	Stryene, 
	C
	
	

	Allyl ether
	D
	Dimethoxymethane
	D
	tert-Butyl methyl ether
	D
	
	

	allyl ethyl ether
	D
	Di-n-propoxymethane
	D
	Tetrafluoroethylene
	A
	
	

	Allyl phenyl ether
	D
	Divinyl acetylene 
	A
	Tetrafluoroethylene
	C
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