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SOP Title: Bromine Safety & Standard Operating Procedures
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Lab Phone Number: 
Purpose
The purpose of this standard operating procedure (SOP) is to ensure that bromine is handled and disposed of properly using good laboratory practices (GLP). Bromine is a strong oxidizing agent, corrosive and toxic chemical. Bromine is used in the lab as a reagent in chemical reactions and preparation of dilution solutions of bromine may be needed.
User Responsibilities 
All users are responsible for following the parameters outlined in this SOP when bromine is being employed for experimentation. This SOP does not count as a complete SOP for use of bromine. Users must include the procedures that they are using for their own experiments as well.
Training
All personnel who use bromine must have successfully completed a training session from their supervisor on the safe operating procedures. Documentation of trained personnel is to be acknowledged at the end of this SOP.
Potential Hazards
Bromine is a strong oxidizer. 
Contact with other materials may cause a fire.
Bromine is highy corrosive, causing sever eye and skin burns. Bromine may cause severe respiratory tract irritation with possible burns as well as digestive tract irritation with possible burns.
Bromine is toxic and has acute inhalation toxicity from bromine vapors. Bromine may cause central nervous system effects, cardiac disturbances or live and kidney damage.
Safety Precautions 
Engineering Controls
· Work with liquid bromine should be conducted in a fume hood unless other controls are designated in the Procedure. Sash height should be kept low to minimize escaping fumes and provide a physical barrier. 
Personal Protective Equipment (PPE)
· Personal Protective Equipment must be worn AT ALL TIMES when working with bromine.
· Respirators should only be used under the following circumstances:
· As a last line of defense (when engineering and administrative controls have been exhausted).
· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded.
· Regulations require the use of a respirator.
· An employer requires the use of a respirator.
· There is potential for harmful exposure due to an atmospheric contaminant
· As PPE in the event of a chemical spill clean-up process.
· Hand Protection
· Fluorinated rubber gloves should be worn when handling liquid bromine. When working with aqueous solutions of bromine (bromine water), nitrile and neoprene glvoes are the recommended gloves.
· Eye Protection
· Wear chemical splash goggles when working with liquid bromine to protect from splash hazards and bromine vapors. This work MUST take place in a chemical fume hood. The sash should be as low as possible and still allow safe work.
· Skin and Body Protection
· A lab coat, closed toe and closed heeled shoes, and cotton based clothing/attire must be worn for protection against bromine hazards.
First Aid Procedures
Inhalation
· Get medical aid immediately. Move person into fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Do NOT use mouth-to-mouth resuscitation. 
Skin Contact
· Immediately flush skin with plenty of soap and water for at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. Destroy contaminated shoes.
Eye Contact
· Get medical aid immediately. Do NOT allow victim to rub or keep eyes closed. Flush eyes with plenty of water for at least 15 minutes, lifting upper and lower eyelids and removing contact lenses. 
Ingestion
· Get medical aid immediately. Never give anything by mouth to an unconscious person.
Handling & Storage Protocols
Handling
· Avoid contact with skin, eyes, and clothing. Avoid inhalation and ingestion.
· Provide adequate exhaust ventilation. 
· Handle bromine only with equipment made of Kynar, Teflon, Monel, Pyrex, glass or lead-lined steel.
· Handle and open with care. Loosen closure cautiously before opening.
Storage
· Keep container tightly closed in a cool, dry and well-ventilated area. Opened containers must be carefully resealed and kept upright to prevent leakage. 
· Keep away from heat, sparks, and flame. Do not store near combustible materials. 
· Do not store in polyethylene containers. Do not store in direct sunlight. 
· Store in corrosives area. 
· Avoid reducing agents, alkali metals, powdered metals, aluminum, stainless steel, iron, copper, organic materials, aldehydes, ketones, arsenic powder, amines, amides, phenols, alcohol, ammonia, azides, and ozone. Bromine will attack some types of plastics, rubber, and coatings.
Spill Response
Small Spill (<1 liter): Assess the extent of danger. Help contaminated or injured persons. Evacuate the spill area and avoid breathing vapors. If possible, confine the spill to a small area using a spill kit or absorbent material. Keep others from entering the contaminated area.
Large Spill (<1 liter): Dial 911.
Disposal
Wearing proper PPE, decontaminate equipment and bench tops using soap and water or a saturated sodium thiosulfate solution (solubility of sodium thiosulfate is S=20.9g/100ml, so for a 1L solution you will need to put at least 209g of sodium thiosulfate in 1L of water).
Dispose of waste following the KSU Waste Disposal Guidelines.

References
Bromine; SDS No. 470864 [Online]; Sigma-Aldrich: St. Louis, MO, Sept. 21, 2017. 
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=US&language=en&productNumber=470864&brand=ALDRICH&PageToGoToURL=https%3A%2F%2Fwww.sigmaaldrich.com%2Fcatalog%2Fproduct%2Faldrich%2F470864%3Flang%3Den (accessed Sept. 14th, 2018).
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