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December 2015
Guidance on the Safe Use of Phenol
1. Introduction 
Phenol is one of the most toxic and corrosive substances used within the University for activities such as tissue preservation and DNA/RNA extraction. Phenol can be a component in a commercial reagent (e.g.QIAzol, TRIzol) or prepared as part of a mixture in the laboratory. It has a number of physical, chemical and toxicological properties that make it especially hazardous to handle. 
2. Physicochemical Properties
Compound:

Phenol
Synonyms:
Hydroxybenzene; Carbolic acid; Phenyl hydroxide
CAS No:


108-95-2
Molecular Formula:
C6H6O
Molecular Weight:

94.11 g/mol
Specific Gravity:

1.1 at 25oC

Vapour Pressure:

1mm Hg 0oC
Flammability:

Combustible

Lower Explosive Limit:
1.3%

Upper Explosive Limit:
8.6%

Solubility:
Soluble in water; highly soluble in alcohol, ether, chloroform, glycerol, carbon disulphide, aqueous alkali hydroxides and acetic acid


Reactivity:
Incompatible with acids, aliphatic amines, amides, calcium hypochlorite, caustics and strong oxidisers. Lead, rubber, plastics and aluminium can be corroded by phenol. Contact of phenol with sodium nitrite or organic liquids is explosive.
Description:
Colourless or white solid
Odour:
Distinctive sweet odour
3. Health Effects
Phenol is rapidly absorbed following inhalation, ingestion and through the skin. It is toxic if swallowed, in contact with skin or if inhaled. It causes severe skin burns and eye damage and is suspected of causing genetic defects. As it initially may have an anaesthetic effect, phenol can cause extensive tissue damage before the casualty feels any pain. As such, prompt treatment of individuals exposed to phenol is essential.

Local effects are observed following inhalations (wheezing, coughing, dyspnoea), ingestion (gastrointestinal effects) and dermal exposure (inflammation, erythema).

Phenol may cause damage to organs through prolonged or repeated exposure.

4. Precautions

The Control of Substances Hazardous to Health Regulations (COSHH) apply to the use of Phenol. A COSHH risk assessment should be completed, firstly considering the use of safer alternatives and if there are no suitable alternatives, the assessment should detail appropriate precautions to be taken when using Phenol, including the use of a safe system of work. 
5. Preparation and Handling

· Before any work can commence using Phenol, all users must read and fully understand the safety data sheet (SDS) and COSHH form associated with the safe system of work to be followed. If this process has not been assessed previously, a full COSHH risk assessment must be completed.

· Before work commences, ensure that all lab users are aware that Phenol is to be used. Always ensure that appropriate warning notices are in place.
· A qualified first aider should be aware when you are starting work with Phenol and be easily contacted.
· Polyethylene Glycol 300 (PEG300) must be made available in the lab first aid kit closest to where you are carrying out the work along with a copy of the first aid emergency procedure for treatment of phenol burns. You must familiarise yourself with the procedure for using the antidote gel prior to work commencing. Any lab using Phenol must have access to an emergency eyewash station / emergency shower

· Wear appropriate personal protective equipment i.e. Visors / goggles, gloves, lab coat, safety footwear etc.
· Phenol should be used in a fume hood when working with stock solutions and making formulations and dilutions. 

· Safety glasses should be worn at all times when handling Phenol. Safety goggles / face shield may also be required dependent on the outcome of the risk assessment.

· Lab coats, long sleeves and closed toe shoes must be worn as a minimum when handling Phenol.

· Hand protection must be selected dependent on the concentration of Phenol being used and the time exposed.
6. Storage
Phenol must be stored in a cool, dry area away from incompatible materials.
7. First Aid
Details of first aid guidance for the treatment of Phenol exposure vary considerably. Methods involve the irrigation of skin with water (as used for other chemical burns), the use of Polyethylene Glycol (PEG) 300, or a combination of water irrigation and PEG 300.

Skin Contact
Rapid and immediate skin decontamination is critical to minimise phenol absorption. Anyone assisting the casualty should wear protective clothing and gloves.


Small Exposure

· Rapidly remove contaminated clothing (including anything leather like belts or watchbands) and either irrigate or wipe exposed areas immediately and repeatedly with PEG 300.

· Treatment should be continued until there is no detectable odour of Phenol.

· If PEG 300 is not available, irrigation with a source of high-density drenching water (such as an emergency shower) for at least 15 minutes, will reduce Phenol uptake, but lesser amounts of water will merely dilute the phenol and expand the area of exposure.

Large Exposure

· First aid treatment is similar to that for small exposures.
· If the amount of Phenol on the skin is more than can be quickly removed by swabbing or irrigating by PEG 300, then an emergency shower should be used.
· A high density shower is preferable to reduce Phenol uptake.
· If possible, use PEG 300 after initial decontamination.
For any exposure, following decontamination, seek medical attention at the nearest Accident and Emergency Department.
Eye Contact

· Rapid and immediate decontamination is critical.

· Immediately proceed to an eye wash station and flush the eye with water for at least 20 minutes. Hold the eyelids open and away from the eye during irrigation. 
· Remove contact lenses if easily removed without additional trauma to the eye.
· Send the casualty to the Accident and Emergency Department or local Eye Casualty Department.

Inhalation

· Remove the casualty from the contaminated area and place in fresh air.

· Send to the Accident and Emergency Department / Get medical attention immediately.
Swallowing

· Never attempt to induce vomiting.

· If the casualty is conscious, rinse out their mouth with water.

· Send to the Accident and Emergency Department / Get medical attention immediately.
8. Disposal

All used Phenol must be disposed of via the University hazardous waste contractor, details of which can be obtained from the Occupational Health and Safety Service: safety@qub.ac.uk 

All Phenol waste must be placed in an appropriate, clearly labelled container and should never be mixed with any other waste. This should also be disposed of through the University hazardous waste contractor.
