
 
 

Cyanides Storage, Handling and General Use Information 

1.0 INTRODUCTION  
Despite the extreme toxicity and speed of action of cyanides, laboratory work with cyanides can 
be done safely provided the numerous ways toxic exposure can occur are appreciated and 
circumvented by strict adherence to all safety practices and protocols. 
 
Cyanides are extremely hazardous substances. It is important to know how to work with cyanides 
properly, to reduce the risk of injury to all persons handling, storing or dealing with sodium and 
potassium cyanides and their solutions in laboratories. 
 
If working with cyanides, it should be anticipated to treat cases of cyanides poisoning. Poisoning 
may occur by gas, dust or absorption through skin or mucus membranes (eyes, nose, and lips) of 
dissolved solids or gases. 
 
It is important to protect the community and the environment when using and disposing of 
cyanides. 
 
This information applies to all personnel at the University of Windsor required to handle, store, 
dispose, and deal with sodium and/or potassium cyanide and/or the emergency treatment of 
cyanide exposure, spills, and first-aid.  

2.0 DEFINITIONS 

CCC: Chemical Control Centre, Essex Hall B-37, P: 519.253.3000 ext. 3523, F: 519.973.7013 

Sodium cyanide (NaCN) is the salt of hydrocyanic acid (HCN) (CAS# 143-33-9). It is toxic and 
corrosive and among the most poisonous substances known.  
 
Potassium cyanide (KCN) is the salt of hydrocyanic acid (HCN) (CAS# 151-50-8). It is toxic and 
corrosive and among the most poisonous substances known.  

3.0 RESPONSIBILITES 
Campus Community Police: 
Campus Community Police is responsible for contacting emergency response units as needed. 
Campus Community Police is also responsible for greeting emergency response unit(s). In all 
evacuations other than fire, Campus Community Police is responsible for authorizing work-place 
re-entry. 
 
Chemical Control Centre: 
The Chemical Control Centre provides a system to manage safety hazards and guidelines for safe 
practices during handling, storage and disposal of cyanides used at campus laboratories. 
The Chemical Control Centre is responsible for the purchasing, inventory, and disposal of all 
cyanide compounds.  
 



 
 
Laboratory Personnel: 
All laboratory personnel are required to undergo site and application specific training, conducted 
by the Principal Investigator, related to the hazards of cyanide and emergency procedures. 
Individuals are to use all applicable personal protective equipment as specified by the Principal 
Investigator. Laboratory personnel shall maintain an active log with records of acquisition and use 
of cyanides in the laboratory (CCC-2010-08 Appendix C).  
 
Principle Investigator: 
The Principal Investigator (PI) is responsible for ensuring that all work is conducted in a properly 
calibrate chemical fume hood, providing site- and application specific training to all personnel 
working with cyanides under their direction, along with acquiring all cyanide compounds from the 
CCC. The PI is to retain the completed “Safety Review for Persons Using Cyanides” (CCC-2010-07 
Appendix B) and shall complete all purchase requisitions. The PI is to identify and ensure that 
laboratory personnel utilize all appropriate personal protective equipment listed in Table 5.2.4.  

4.0 REFERENCE DOCUMENTS 
Control of Exposure to Biological or Chemical Agents, R.R.O. 1990, Reg. 833, (Occupational Health 
and Safety Act), Consolidated Regulations of Ontario — Ontario  
General - Waste Management, R.R.O. 1990, Reg. 347, (Environmental Protection Act), 
Consolidated Regulations of Ontario — Ontario 
University of Windsor “Cyanide tracking sheet” (CCC-2010-08 Appendix C) 
University of Windsor “Safety review for persons using cyanides” (CCC-2010-07 Appendix B) 

5.0 HAZARDS 
Sodium and potassium cyanides are corrosive to metals, fatal if swallowed in contact with skin or 
inhaled, causes damage to organs through prolonged repeated exposure, and toxic to wildlife. 
Contact with acid liberates hydrogen cyanide gas that is DEADLY WHEN INHALED. The 'bitter 
almond' smell of hydrogen cyanide is a characteristic but cannot be detected by some people. A 
lethal dose of cyanide salt is only 0.2 g for adult (CDC, 1996). Aqueous HCN is twice as toxic. 
Alarming symptoms occur at much lower doses. 
 
GHS Hazard Pictograms 

 

Exposure 
Type Description 
Inhalation As a gas or dust. 
Ingestion As solid or liquid, cyanide begins to enter the body as soon as it 

touches the oral and esophageal mucosa. 50-100 mg of sodium 
cyanide can cause almost instantaneous collapse (CDC, 1996).    

Absorption Through skin and/or eye contact. This causes irritation as well as the 



 
more serious effects of poisoning. 

Symptoms of cyanide exposure: 
Early Symptoms 

o Reddening of the eyes/skin 
o Nausea 
o Headache 

 
Delayed Symptoms 4-6 hours 

o Irritation of the throat 
o Salivation 
o Giddiness 
o Weakness of the arms and legs 
o Difficulty breathing 
o Palpitations 
o Numbness  
o Convulsions 
o Collapse 

Chronic Exposure 
Prolonged or repeated skin exposure may cause rash and nasal sores. 

Poisoning 
Poisoning results mainly from inhalation, breathing hydrogen cyanide gas or cyanide dust, but can 
also occur by absorption through the skin following contact with solutions of cyanide salts. 
Cyanide dust can be absorbed through the skin if the dust is dissolved in sweat or other moisture.  

In cases of severe poisoning, loss of consciousness may be instantaneous, breathing may cease, 
and convulsions may appear. Death is usually due to failure of breathing and may be extremely 
rapid.  

Symptoms of mild to moderate poisoning are mostly of a general nature. There may be 
headaches, dizziness, unsteadiness of pit, and a feeling of suffocation and nausea. As poisoning 
progresses there may be difficulty in breathing.  

6.0 HIERARCHY OF CONTROL 

Substitution 
• Cyanides should not be used if alternative experiments exist that serve the same purpose 

using a less hazardous substance. 

Engineering Controls 

• Local exhaust ventilation is required. Use a properly calibrated chemical fume hood with 
demonstrable face velocity of 80 -120 fpm. 

• When working with cyanides signs should be posted on the door to the laboratory and the 
fume hood stipulating “Warning: Cyanide Compounds in Use”. 



 
• Doors and windows must be kept closed while working with cyanides. 

Administrative Controls 
• All cyanide compounds are to be purchased by the Chemical Control Centre, serialized, 

listed within the University of Windsor’s Hazardous Materials Information System (HMIS) 
and Safety Data Sheet (SDS) made available online (Safety Data Sheet (SDS) | Chemical 
Control Centre). 

• Principle investigators are to submit purchase requisitions to the Chemical Control Centre 
for all cyanide compounds. Procurement cards are not to be used for the purchase of any 
hazardous materials. When possible, always purchase the smallest feasible amount of 
cyanide needed for a specific task. 

• Any work involving HCN or cyanide salts shall only be conducted with rigorous training, 
written procedures, predefined emergency procedures, an evacuation plan, and first aid 
training.  

• The “Safety Review for Persons Using Cyanides” (CCC-2010-07 Appendix B) shall be used 
to document the training. 

• Under no circumstances shall any person work alone with potassium and/or 
sodium cyanide and work shall be limited to normal day-time hours: 8:30 a.m. 
to 4:30 p.m. Monday through Friday. 

Personal Protective Equipment 
Type Recommendation 

Eye Protection Splash-proof safety goggles. 

Gloves 
Impervious gloves, nitrile or polyvinyl chloride (PVC). Two pairs of 
gloves or thicker gloves should be used when cleaning up small 

cyanide spills, and when handling cyanide liquids. 
Ventilation Use in a hood with a face velocity between 80-120 fpm. 
Respirator Contact Health & Safety regarding respiratory protection needs. 
Clothing Lab coat and impervious apron if significant splash potential exists. 

7.0 HANDLING 
• Avoid heating any cyanide salt to decomposition, as it will release HYDROGEN CYANIDE 

gas. Hydrogen cyanide is a toxic and flammable gas.  
Avoid mixing cyanide salts with the following compounds:  

o Acids, release of HCN  
o Chlorates, potential explosive  
o Nitrates and Nitrites, which are potentially explosive  
o Oxidizers have the potential for explosions  

• As per standard lab protocol, cyanides solutions must never be pipetted by mouth. 
• Gloves used for handling/working with cyanides must be disposed of as hazardous waste. 

Do not touch equipment, doorknobs, phones, keyboards, etc. with contaminated gloves. 

https://www.uwindsor.ca/chemical-control-centre/308/material-safety-data-sheet-msds
https://www.uwindsor.ca/chemical-control-centre/308/material-safety-data-sheet-msds


 
• Most releases of cyanide gases are caused by adding acidic or neutral compounds to 

cyanides. It is highly recommended that only basic solutions be added to cyanide 
compounds. If acidic solutions are used, extra precautions should be taken to avoid 
possible exposure to HCN gas.  

• No containers of acid should be in the hood or work area. A pH 10 buffer solution or dilute 
bleach solution should be available to clean up the surface after handling. The 
contaminated solutions and debris should be collected and marked as “cyanide containing 
waste”. 

• All glassware or other equipment that come in contact with cyanides should be rinsed with 
an alkaline bleach solution (pH of 10 or higher) in a fume hood. This rinse should be 
collected and added to the cyanide waste container. After rinsing with alkaline bleach 
solution, the glassware should be rinsed with copious amounts of soap and water in the 
sink. The soap and water can go down the sink drain.  

8.0 STORAGE 
• Store cyanides containers in sealable (ideally polypropylene) secondary containers. When 

the cyanides compounds are not in use they should be stored in a secure area under the 
control of personnel trained in the handling and use of cyanides. A lockable 
cabinet/container would suffice.  

• Cyanide salts must be separated from acids to prevent the generation of highly toxic 
hydrogen cyanide gas. Cyanides should also be separated from oxidizing materials, 
flammable and combustible materials, water or products containing water. Cyanides should 
be stored in a cool, dry, well-ventilated area, out of direct sunlight and away from heat.  

• A log should be maintained with the records of acquisition and use of cyanides (see 
University of Windsor - “Cyanide tracking sheet” (CCC-2010-08 Appendix C).  

• A copy of this cyanide information should be kept at each storage site. 
 

9.0 WASTE DISPOSAL 
• Cyanide waste (cyanides in solution, etc.) should not be treated with any other 

chemicals (bleach, etc). These wastes should be placed in a closed container, labeled with 
the word cyanide waste and the contents of the container (example: “waste potassium 
cyanide”) 

• Contact CCC at the earliest possible opportunity to have the waste removed from the lab.  
• Cyanide contaminated debris (paper towels, gloves, etc.) should be placed in a closed 

container, labeled as “waste cyanide debris” 
• Empty cyanide containers should also be treated as hazardous waste. 
• All serialized waste items are to be marked “disposed” within HMIS (Hazardous Materials 

Information System | Chemical Control Centre).  
 

10.0 SPILL  

https://www.uwindsor.ca/chemical-control-centre/301/hazardous-materials-information-system
https://www.uwindsor.ca/chemical-control-centre/301/hazardous-materials-information-system


 
Small / Contained Spill 
Absorb liquid spills using inert material from a Spill Kit. Dry spills can be shoveled into a secure 
container for disposal. Do not allow spilled material to come into contact with your skin. 
Decontaminate the surface using pH 10 buffer solutions and rinse with diluted bleach. All spill 
clean-up material should be collected as cyanide containing hazardous waste. 

Large / Uncontained Spill  

In the event of a larger spill inside the fume hood or not contained in a fume food follow the 
procedure: 

• Immediately evacuate the laboratory.  
• Contact Campus Community Police by dialing 9-1-1 from any campus phone and 

provide detailed information about the spill and any exposed person(s). Advise them 
that entry into the lab/area without appropriate respiratory protection is unsafe. 

• Post “Do not enter” signs on the doors of the lab.   

11.0 FIRST AID PROCEDURES FOR CYANIDE POISONING 
 

 

Cyanide poisoning requires immediate treatment; therefore, 
responders must work quickly!  

Immediate Response 
• Contact Campus Community Police by dialing 9-1-1 from any campus phone. Request 

paramedic assistance and advise dispatcher that incident involves possible cyanide 
exposure. If possible, have a colleague make the call so you can help the victim as 
soon as possible. 

• If you can do so without endangering yourself, remove the victim from the lab to a 
safe area. Wear appropriate personal protective equipment to handle the victim who 
may be contaminated. The rescuers should avoid direct contact with the affected 
person, wear an air-purifying full-face respirator with N-, P-, or R-100 filter, and double 
gloves to prevent secondary contamination via skin or inhaled vapours.  

• Evacuate the lab and close all the doors. 
• Wait for the paramedics to arrive. 
• Arrange for the urgent transfer of the patient to hospital. 

 
In case of exposure, please complete the University Accident Report Form: Accident/Incident 
Reporting and Insurance Information | Human Resources 
 

 

https://www.uwindsor.ca/humanresources/safety/report-an-accident
https://www.uwindsor.ca/humanresources/safety/report-an-accident


 

 

Always remember to protect yourself first and foremost. Call for 
help rather than entering a contaminated zone. Do not put 
emergency responders in the position of having to save both 
you and the first victim! 

Decontamination of Victim  
 
When dealing with victims who have been personally contaminated, wear protective equipment 
including an air-purifying full-face respirator with N-, P-, or R-100 filter.  Casualties must not be 
moved into clean treatment areas where unmasked/ungloved personnel are working until 
decontamination is complete. 
 
Decontamination of victims is accomplished by removing the victim from the contaminated area, 
removal of clothing, and removal of any agent present on the skin. Agent on the skin should be 
promptly removed by blotting followed by rinsing with copious amounts of soap and water for at 
least 2-3 minutes. Ambulatory victims or exposed individuals should shower. 

12.0 TRAINING 
The cyanide training program should be focused on awareness and on exposure prevention and 
response. 

• Prior to working with cyanides all personnel must receive both site- and application specific 
training by the Principal Investigator (PI). Training is to include: (a) hazards, (b) WHMIS 
classification, (c) exposure controls, (d) safe handling, (e) storage requirements, (f) waste 
handling, (g) spill response, and (h) first aid and emergency procedures.   

• The “Safety Review for Persons Using Cyanides” (CCC-2010-07 Appendix B) must be 
completed, signed, and retained by the PI for all laboratory personnel who are working 
with potassium and/or sodium cyanide. 

• All individuals working with cyanides must be familiar with the content of this procedure. 

13.0 REFERENECES 
1. Federation of American Scientist.” Cyanide Fact Sheet”. 2010. Web.30 June 2010. 
2. Indiana University.” Laboratory Safety Guidelines. First Aid Procedures for Suspected 

Cyanide Exposure”. 2010. Web.30 June 2010. 
3. University of Guelph.” Standard Operating Procedure for Cyanide in Laboratory Room 

419/429”. 2002. Web. 30 June 2010. 
4. Manchester Metropolitan University Health & Safety Unit. “Code for Practice for the Use of 

Cyanides”. 2006. Web. 30 June 2010. 
5. Centre for Disease Control and Prevention. “CDC-NIOSH Pocket Guide to Chemical Hazards 

– Sodium Cyanide (as CN)”. 16 September 1996. Web. 30 June 2010. 
6. Physician Information Link for Physicians and Health Care Providers in Anne Arundel 

County, Maryland. “Emergency Preparedness Cyanide.” 3 October 2005. Web. 17 May 
2010.  

http://www.mmu.ac.uk/humanresources/health/manual/pdf/code-of-practice-cyanides.pdf.%20Accessed%20online%2030


 

APPENDIX A 

Characteristics of Various Cyanide Compounds 

Compound C.A.S.# 
Hazardous Properties 

Molecular 
Formula Additional Information 

PEL* 
(mg/m3) 

LD50* 
(mg/kg) 

IDLH* 
(mg/kg) 

NFPA* 
Health 
Rating 

Ammonium 
cyanide  12211-52-8 5 … 25 … NH4CN  At 36°C decomposes to NH3 and HCN  
Calcium 
cyanide  156-62-7 11 39 55 3 Ca(CN)2 Forms Ca(OH)2 and HCN in presence of H2O or humidity  
Copper 
cyanide (I)  544-92-3 1 … 100 … CuCN  Ksp=3.2X10-20 
Copper 
cyanide (II)  14763-77-0 … … 

25 
(mg/m3) … Cu(CN)2 Decomposes to CuCN on boiling or drying  

Gold 
cyanide 
(III)  506-65-0 … … 

25 
(mg/m3) … 

Au(CN)3 
·3H2O  …  

Hydrogen 
cyanide  74-90-8 10 ppm 40-71 ppm 50 ppm 4 HCN  …  
Lead 
cyanide  592-05-2 11 … 55 … Pb(CN)2 …  
Magnesium 
cyanide  4100-56-5 … … 100 3 Mg(CN)2 …  
Mercury (II) 
cyanide  592-04-1 … … 10 3 Hg(CN)2 Virtually non-ionized  
Potassium 
cyanide  151-50-8 5 22 - 50 

25 
(mg/m3) 4 KCN  Kh (25°C)=.0000254  

Silver 
cyanide  506-64-9 11 … 55 … AgCN  Ksp (20°C)=1.2X10-16  
Sodium 
cyanide  143-33-9 5 5-300 

25 
(mg/m3) 3 NaCN  Kh (25°C)=.0000251  

Zinc 
cyanide  557-21-1 11 54 55 3 Zn(CN)2  Insoluble in water  
Potassium 
ferricyanide  13746-66-2 … 1600-2900 … 2 C6FeK3N6 …  
Sodium 
ferrocyanide  13601-19-9 … 5100 … 2 

Na4Fe(CN)6 
·10H2O  Decomposes at 435°C to NaCN, C, N, Fe  

 
 
 
* (1) PEL – Permissible Exposure Limits (US Only, Occupational Safety and Health Administration, For information only) 
   (2) LD50 – Lethal dose (mg/kg) that kilsl half of the animals tested 
   (3) IDLH – Immediately Dangerous to Life or Health (US Only, National Institute for Occupational Safety and Health (NIOSH), For 
information only) 
   (4) NFPA – National Fire Protection Association (US Only, For Information only) 

 



 

APPENDIX B 

Safety Review for Persons Using Cyanides 
Complete and Sign Before Starting Work 
# Question Answer 
1 CYANIDES ARE EXTREMELY HAZARDOUS MATERIALS: 0.2 gram of 

KCN will frequently be lethal, while 0.02% of HCN in the atmosphere is 
said to be instantly fatal. Cyanide can be absorbed through the skin. 

☐ True  ☐ False 

2 The poisoning effect is EXTREMELY RAPID; if a fatal dose is received, 
treatment may well be too late. The only reliable safeguard is rigorous 
prevention of poisoning. 

☐ True  ☐ False 

3 The following steps must be taken when working with cyanides:  
A. NEVER PIPETTE CYANIDES BY MOUTH; always use safety 
pipette filler 
B. NEVER work alone when using cyanide;  
C. ALWAYS WEAR GLOVES AND HANDLE MATERIALS in such a 
way as to minimize the risk of spillage or splashing on any part of the 
body. 
D. Always carry out experiments with cyanides in a FUME HOOD 
since HCN may be liberated, and this is a particularly dangerous gas. 

☐ True  ☐ False 

4 BEFORE STARTING WORK YOU MUST: 
Ensure that staff, technicians and colleagues in the vicinity know that 
you are using cyanides, and that they know what to do in an 
emergency. Ensure that all work will be performed during regular 
working hours. 

☐ True  ☐ False 

5 IF YOU SUSPECT YOU HAVE ABSORBED CYANIDE 
a) LET SOMEBODY KNOW immediately; and, 
b) Have staff or colleagues summon the Campus Community Police 

and an ambulance.  
 

You may be treated with oxygen and/or other intravenous injection. (Only 
trained medical practitioner will administer IV injections). 

☐ True  ☐ False 

 
I have read and understand the “Safety Review  for Persons Using Cyanides”  (CCC-2010-07) and the “University 
of Windsor’s Cyanide Storage, Handling and General Use Information” (CCC-2010-06).  

 

 

 

 

Trainee Date 
  

Supervisor Date 
 
Distribution: (1) Trainee; (2) Supervisor (original) 



 

APPENDIX C 

Cyanide Tracking Sheet 
Department:  
Building:  Room No.:  
Supervisor:  
Description:  
Amount Received:  
Date Received:  
Item No.:  Serial No.:  
 

Date Used Name of User Amount Used Amount 
Remaining Comments 

     

     

     

     

     

     

     

     

     

     

     

     

     

Disposal Information 
Date Disposed:  
Disposed By:  
isposal Method: ☐ Consumed ☐ Chemical Control Centre ☐ Other: __________ 
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