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Handling and Storage of Chemicals: 
Background:  

This document is designed to quickly inform supervisors of research and teaching labs of the appropriate method 

for storage of different classes of chemicals and hazardous materials.   

For specific instructions on the handling of hazardous materials several documents are available for your benefit: 

- Lab Safety Manual: https://orm.uottawa.ca/sites/orm.uottawa.ca/files/laboratory-safety-manual.pdf  

- Hazardous waste services: 

https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_waste_and_other_services_-

_version_1.0_final_draft.pdf  

- Hazardous waste directive: 

https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_materials_and_hazardous_waste_directiv

e_5.1_eng.pdf  

- HANDBOOK OF TOXIC AND HAZARDOUS CHEMICALS AND CARCINOGENS: 

(https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjLj6-

m0_f0AhVFAp0JHe4eDWsQFnoECAQQAQ&url=https%3A%2F%2Fstatic.compliancetrainingonline.com%2F

docs%2FSittigs-Handbook-of-Toxic-and-Hazardous-Chemicals-and-Carcinogens-2012.pdf&usg=A) 

-  

General Storage cabinets: 
General cabinets should have, self-evident labels identifying that chemicals are stored inside it (either WHMIS 

labels, or the statement “chemical storage” (unless obvious; IE: transparent doors).  Cabinets do not need to be 

vented (though they can be).  A door, lip or other method should be in place to prevent chemicals from spilling in 

the case of an earthquake or accidental contact with cabinet.  All cabinets should be anchored to wall/floor to 

prevent them from tilting.  Shelving should not be overloaded with chemicals to prevent bowing or accidental 

release of chemicals.  If shelving needs to be reinforced, please contact the machine shop 

(science.machineshop@uOttawa.ca) and they can do this for you.   Larger bottles of chemicals should be stored 

near the bottom of the cabinet where possible. 

The following classes of reagents can be stored in a general storage cabinet: 

- Solid corrosive    

- Non-volatile toxic   

- Small volume flammable reagents (less than one liter)  

- Solids 

 

Storage above eye-level (greater than 1.5 meters from ground) 
Many labs require taller cabinets to store the required chemicals for their research.  To accommodate this the 

following rules should be followed when chemicals need to be stored higher than 1.5 meters from the ground.  

- No liquid chemicals greater than 500 mL in size    

- No toxic (liquid) chemicals 

- No container larger than 2 L or 1 Kg 

https://orm.uottawa.ca/sites/orm.uottawa.ca/files/laboratory-safety-manual.pdf
https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_waste_and_other_services_-_version_1.0_final_draft.pdf
https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_waste_and_other_services_-_version_1.0_final_draft.pdf
https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_materials_and_hazardous_waste_directive_5.1_eng.pdf
https://orm.uottawa.ca/sites/orm.uottawa.ca/files/hazardous_materials_and_hazardous_waste_directive_5.1_eng.pdf
mailto:science.machineshop@uOttawa.ca
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Segregation of Hazardous Chemicals:1 
Class of Chemical Recommended 

Storage 
Method 

Examples Incompatibles Special 
requirements and 
recommendations 

Corrosives – Inorganic 
acids 

Store in 
corrosive 
cabinet 

Hydrochloric acid, 
sulfuric acid, nitric 
acid, phosphoric acid 

Bases, cyanides, 
some organic acids 
(flammable) 

separate from 
incompatible 
corrosives (IE: 
bases, 
flammables) using 
secondary 
containers or 
separate cabinet 

Corrosives – organic 
acids 

Store in 
corrosive 
cabinet 

Formic acid, acetic 
acid, trifluoroacetic 
acid 

Oxidizing acids 
(sulfuric, nitric), 
Bases, cyanides 

separate from 
incompatible 
corrosives (IE: 
bases, oxidizers, 
oxidizing acids) 
using secondary 
containers or 
separate corrosive 
cabinet  

Corrosives – Bases Store in 
corrosive 
cabinet 

Trimethylamine 
(aqueous solution), 
ammonium hydroxide 
(aq.), sodium 
hydroxide (aq.)  

Acids separate from 
incompatible 
corrosives (IE: 
acids) using 
secondary 
containers or 
separate corrosive 
cabinet 

Flammables Flammable 
cabinet 

Ethanol, Acetone, 
ethers 

Oxidizers Flammables 
stored outside of 
cabinet cannot 
exceed 50L 
(combustible) and 
150L (flammable) 

Flammable/reactive 
metals, pyrophoric 
compounds 

Flammable 
cabinet OR 
Flammable 
fridge OR 
dedicated 
storage (with 
signage) 

Sodium metal, 
Potassium metal, n-
butyl lithium 

Water (reactive 
metals), Air 
(pyrophoric), 
Aqueous solutions, 
oxidizers 

Pyrophoric 
compounds can 
be stored in 
general storage 
but should be in a 
secondary 
container to 
reduce likelihood 
of the container 
breaking 

Oxidizers General 
Storage 
(segregated 
from 
flammables OR 
in secondary 
containment) 

Sodium hypochlorite, 
potassium  
chlorate, peroxides 

Reducing agents, 
flammables, 
combustibles 
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Compressed Gases Large cylinders 
(10 Kg or 
larger) – 
strapped 
upright to wall 
or bench. 
Small cylinders 
(less than 10 
Kg   – Secured  
within 
appropriate 
cabinet  

Hydrogen, Nitrogen, 
Methane, Carbon 
Monoxide 

Compressed gases 
of any other hazard 
class (IE: Flammable 
cylinders cannot be 
stored next to 
oxidizers, toxic or 
corrosive cylinders 

Cylinders of 
different hazard 
classes need to be 
stored separately 
(at least two-
meter 
separation). 
No more than six 
cylinders of lighter 
than air 
flammable gases 
and two cylinders 
of heavier than air 
gases can be 
stored in a lab. 
Inert gases can be 
stored with any 
other compressed 
gas 
 

Note:  If secondary containers are being used to separate incompatible items they should be placed in such a way 

that any incompatible compounds cannot spill into the secondary container (IE: Do not store liquid bases above 

acids and vice-versa) 

Special Considerations 

Dispensed/decanted chemicals and lab samples:2 
Any chemical that is dispensed or decanted into another container (greater than or equal to 100 mL container size) 

will need a workplace label if it will be held for more than 24 hrs.  MINIMUM* requirements for this will be: 

- Common name (not abbreviations) 

- Hazard Class (corrosive, toxic, flammable) 

 

IF container is smaller than 100 mL (including lab samples/products of reactions) you will need to include a 

common name OR chemical formula OR chemical structure 

IF container is too small to label, a number or symbol should be added to container to index the compound.  The 

information regarding the contents of those containers should be easily accessible and included in cabinet signage 

(IE: location of booklet or sheet containing compound info) 

Note: unknown chemicals should be treated as hazardous and stored appropriately.  IF the nature of the chemical 

is known (flammable, corrosive, toxic) it should be stored in the appropriate storage. 

*  WHMIS 2015 labelling requirement is, common name, hazard statement and the statement, “SDS available”  

Perchloric acids:3 
Perchloric acid is clear liquid that has no odor.  Solutions below 73% at room temperature are strong, non-oxidizing 

acids. Perchloric acid becomes a strong oxidizer when heated or at higher concentrations, at or above 73%. 

Organic, metallic and non-organic salts formed from oxidation are shock sensitive and pose a great fire and 

explosion hazard.   

Guidelines: https://science.uottawa.ca/en/faculty-services/health-safety/perchloric-acid-guidelines  

https://science.uottawa.ca/en/faculty-services/health-safety/perchloric-acid-guidelines
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Note: Concentrated perchloric acid (>73%) or dehydrating conditions such as mixing with sulfuric acid and/or 

elevated temperature experiments with perchloric acid are NOT permitted to be done in a standard fumehood.  

Please contact health and safety (science.safety@uottawa.ca ) should you like to work with perchloric acid, and an 

SOP will be developed. 

Storage Rules for Perchloric Acid: 

1. The maximum limit within the lab should be kept below 450 grams (1 pound). It should be inspected 

monthly and if discolored should be disposed of immediately. 

2. The storage of anhydrous perchloric acid is discouraged. Storage for a short time, even less than 10 days 

poses a severe risk. 

3. Perchloric acid should be stored separately from many other compounds including acetic acid, acetic 

anhydride, alcohols, aniline, bismuth and bismuth alloys, combustible materials, dehydrating agents, ethyl 

benzene, hydriodic acid, hydrochloric acid, grease, iodides, ketones, other organic materials, oxidizers and 

pyridine. 

4. Perchloric acid should be stored in its original container with its label intact and be placed in a ceramic or 

plastic container large enough to contain the entire contents.  It should never be stored in a wooden 

cabinet or shelves lined with paper. 

5. Perchloric acid waste should be segregated and discussed with Environmental Management before use of 

perchloric acid occurs in your lab (enviro@uottawa.ca) 

Energetic materials:4 
Energetic materials should not be stored for extended periods of time (greater than 10 days).  After synthesis, 

characterization, and necessary experimentation the remaining compound should be safely disposed of (contact 

enviro@uottawa.ca for advice on how to do so). 

If energetic materials are synthesized or stored in your lab a standard operating procedure must be made for its 

handling, storage and emergency procedures 

IF energetic materials need to be stored: 

- When it is necessary to store samples of potentially explosive materials, do so in solution at 

concentrations below 1 M. (health and safety may recommend lower concentrations) 

- Do not store more than 5 grams of any lab-synthesized explosive materials no matter how dilute. (Health 

and Safety may specify a lower maximum quantity).   

- NEVER synthesize more than 100 mg at a time 

- Many explosive compounds must be stored at reduced temperature (refrigerator or freezer; Flammable 

fridge (IE: explosion proof) only) 

- All lab members must be made aware of laboratory SOP regarding working and storing energetic 

materials 

Very Toxic: 
Any chemical that is fatal on contact with skin or inhalation at low concentrations (if unsure, contact Health and 

Safety (science.safety@uottawa.ca)) is considered extremely toxic.  If your lab contains any extremely toxic 

chemicals it is Best Practice to include a standard operating procedure for it’s use, storage and emergency 

response.  

 

mailto:science.safety@uottawa.ca
mailto:enviro@uottawa.ca
mailto:enviro@uottawa.ca
mailto:science.safety@uottawa.ca
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Storage:  

• Keep the amount of very toxic material in storage as small as possible (generally no more than 3 months 
worth).  

• Inspect storage areas and containers regularly for any deficiencies, including leaking or damaged 
containers, expired shelf-life, or poor housekeeping. Correct all deficiencies immediately.  

• Ensure that containers are tightly closed when not in use and when empty. Keep empty containers in a 
separate storage area. Assume empty containers contain hazardous toxic residue and keep tightly closed.  

• Store containers at a convenient height for handling, below eye level if possible. High shelving increases 
the risk of dropping containers and the severity of damage, injury and/or exposure if a fall occurs.  

• To contain spills or leaks, store containers of very toxic materials in sealed secondary containers made of 
compatible materials that are labelled with name, hazard statement (IE: Highly toxic), and information of 
what to do if exposed 

• An under fume hood flammable storage cabinet is recommended (but not required) for storage of highly 
toxic reagents due to its construction (three point latch, lipped edge, and fume hood ventilation all reduce 
risk). 

 

Peroxide formers:5 
Classes of Peroxide Formers  
Class A Peroxide Formers – Severe Peroxide Hazard  

These compounds spontaneously decompose and become explosive when exposed to air, with or without any 

other peroxide-forming factors. These are the most hazardous of the peroxide formers. 

Class B & C Peroxide Formers – Form Peroxides from Concentration and Autopolymerization  

Class B compounds can form explosive levels of peroxides, but usually become hazardous only if the peroxides are 

concentrated by evaporation, distillation, etc. Class C includes examples of vinyl monomers that are usually not 

particularly hazardous. However, their decomposition may initiate the explosive polymerization of the bulk 

monomer. 

Storage: 

Class A  

• Unopened Container: Manufacturer’s expiration date, if the chemical is stored appropriately, unused, and 

frequently visually inspected for peroxide formation (refer to next page for guidance on visual signs of 

peroxide formation).  

• Opened Container: 3 months, or up to the manufacturer’s expiration date if it is tested every three 

months and peroxide free.  

• Solid Chemical: Manufacturer’s expiration date, if the chemical is stored appropriately, and frequently 

visually inspected for peroxide formation (refer to next page for guidance on visual signs).  

Class B & C  

• Unopened Container: Manufacturer’s expiration date, if the chemical is stored appropriately, unused, and 

frequently visually inspected for peroxide formation (refer to next page for guidance on visual signs).  

• Opened Container: 6 months, or up to the manufacturer’s expiration date if it is visually inspected for 

signs of degradation. Exception: If a Class C chemical is uninhibited, disposed within 24 hours after the 

container is opened. 

Contamination  

Some contaminants such as heavy metals, metal oxide salts, alkaline materials (e.g., amines), strong acids, and 

many varieties of dust and dirt can cause the uncontrolled decomposition of peroxides.  This condition can lead to 
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pressure build up, explosions, and/or fire.  In order to prevent accidental contamination, never return a peroxide 

former to its original storage container once withdrawn. 

Visual Signs of Peroxide Formation  
Visual inspection can help you determine if your compound has begun to form peroxides. A non-hazardous light 

source like a flashlight can be used to provide backlight or side light to the bottle to make indicators visible.  

• Clear liquid containing suspended wisp-like structures  

• Precipitated crystal formation appearing as chips, ice-like structures, solid mass  

• Appearance of cloudiness  

• Gross contamination  

• White crystal under the rim of the cap  

• Visible discoloration 

List of Peroxide formers: 
These lists included below are not complete but represent some of the more commonly used lab chemicals.  

Consult SDS for any chemical in your space to determine if there is risk of peroxide formation and to determine the 

duration before expiry.  Contact Health and Safety if you are unaware if a chemical is a peroxide former or if you 

suspect one of your reagents may be forming explosive peroxides. (science.safety@uottawa.ca) 

Class of Peroxide Hazard Examples (non-exhaustive) 

Class A – Severe Peroxide Hazard 
 

Butadiene (liquid monomer), Divinyl acetylene 
Tetrafluoroethylene (liquid monomer), Chloroprene 
[or Chlorobutadiene] (liquid monomer), Isopropyl 
ether Vinylidene chloride 

Class B: Significant hazard upon concentration Acetal Cumene (Isopropylbenzene), Diacetylene 
Methylacetylene 1-Phenylethanol, Acetaldehyde, 
Cyclohexanol Diethyl ether, Methylcyclopentane, 2-
Phenylethanol, Benzyl alcohol, 2-Cychlohexen-1-ol, 
Dioxanes, MIBK, 2-Propanol, Benzaldehyde, 
Cyclohexene, Ethylene glycol, dimethyl ether (glyme), 
2-Pentanol, Tetrahydrofuran (THF), 2-Butanol, 
Decahydronaphthalene, Furan, 4-Penten-1-ol 

Class C: Autopolymerization hazard Acrylic acid, Chloroprene, Styrene, Vinyl acetylene, 
Vinylidene chloride, Acrylonitrile, 
Chlorotrifluoroethylene, Tetrafluoroethylene, Vinyl 
chloride, Butadiene (gas), Methyl methacrylate, Vinyl 
acetate, Vinyl pyridine 

 

Disposal of chemicals that have peroxide contamination: 
If you suspect a chemical is forming explosive peroxides via visual inspection OR wish to determine the peroxide 

content of a class A, B or C peroxide former, please contact environmental management (enviro@uottawa.ca) who 

will assist you in testing the suspected chemical.   

IF the chemical is deemed to be forming peroxides it will be disposed of as standard hazardous waste by a 

technician.  If peroxide concentration is above an 80-ppm threshold it will be deemed an explosive hazard and a 

special technician will be required to remove and dispose of the chemical. 

Note: If a chemical is suspected of forming explosive peroxides, DO NOT handle the bottle.  Install signage on the 

cabinet containing the chemical and warn users of the risk,  Contact Environmental Management to  determine the 

next step. 

mailto:science.safety@uottawa.ca
mailto:enviro@uottawa.ca
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