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Chemical Safety Policy
1. Introduction
The University uses a variety of hazardous chemicals within its teaching and research activities. This guidance details the management arrangements and responsibilities in place for chemical safety within the University.
All persons working with hazardous chemicals are subject to potential risks of exposure which may, at certain levels, be extremely harmful. The University is committed to ensuring that exposure of its employees and students to chemical substances hazardous to health is either prevented or, where that is not reasonably practicable, adequately controlled. 
2. Scope
This policy and guidance applies to all staff, students, contractors and visitors working with hazardous chemicals on University premises and in particular to those staff members who have managerial responsibilities to implement this guidance.
3. Objectives

The objectives of this policy and guidance are:

·  To reduce to as low a level as reasonably practicable the extent to which staff, students and others are exposed to hazardous chemicals;

·  To ensure compliance with the legislative and security requirements in the use of hazardous chemicals and the accumulation and disposal of hazardous chemicals;
·  To ensure that suitable and sufficient risk assessments are undertaken.

4. Legislation

Queens University Belfast will comply with the following legislation:

· The Control of Substances Hazardous to Health Regulations (Northern Ireland) 2003

· The Dangerous Substances and Explosive Atmospheres Regulations (Northern Ireland) 2010

5. Responsibilities
5.1. Heads of Schools / Centre Directors are responsible for ensuring that:
·  All staff are aware of and adhere to University policy, procedures and safe systems of work in order to ensure compliance with all relevant legislation relating to the use of chemicals they may encounter as part of their activities.

·  Appropriate arrangements are put in place within the areas under their direct control to ensure compliance with the provisions of this guidance.
·  A local COSHH supervisor is appointed to assist in the maintenance of the arrangements.

·  Suitable and sufficient risk assessments have been produced for each activity involving potentially hazardous chemicals and that such assessments are made available to those likely to be affected by them.

·  Sufficient resources are provided to adequately maintain and test controls such as fume cupboards.

·  Relevant chemical hazard warning signage is displayed and maintained, where appropriate, and security arrangements are implemented to prevent unauthorised access to controlled chemicals.
5.2. Line Managers / Supervisors / Principal Investigators are responsible for:

·  Ensuring that all staff and students are competent to work with chemicals by ensuring they are adequately informed, instructed, trained and supervised.
·  Ensuring that University policy, procedures and safe systems of work are strictly adhered to in order to ensure compliance with all relevant legislation relating to the use of chemical agents (including ordering and acquisition, transport, storage and disposal).

·  Consulting with the appropriate safety specialist (Occupational Health and Safety Service (OHSS)) if they want to commence work for the first time (or supervise work) with hazardous chemicals, biological toxins, explosives, drugs or chemical weapons ingredients as identified by the Controlled Substances guidance provided by OHSS.

·  Ensuring that in consultation with OHSS, that any relevant licence is obtained for work with relevant chemical agents.

·  Assessing the health, safety and environmental risks of chemicals before the commencement of any work.

5.3. The Occupational Health and Safety Service is responsible for:

·  Maintaining lists of controlled chemicals.
·  Providing advice on all occupational aspects of work with hazardous chemicals.

·  Advising on the training of personnel requiring competence in performing work with hazardous chemicals.

5.4.  Staff and Students are responsible for:

·  Maintaining hygienic working conditions and employing good personal hygiene when working with chemicals.
·  Reading all relevant risk assessments and complying with the required control measures such as wearing suitable lab coats and eye protection, conducting work in fume cupboards and observing waste disposal protocols.

·  Reporting any incident, accident or defect in equipment relating to the handling of chemicals.
·  Co-operating with supervisors, floor managers, principal investigators, safety officers or any other person appointed by the University to monitor chemical or other health and safety matters.
All laboratory staff and students must recognise that they have a responsibility to protect their own safety and the safety of others in the laboratory. This must be considered when planning and carrying out all operations and experiments in the laboratory.

6. Risk Assessment

No work, which is liable to expose any employee and / or student to any substance hazardous to health, shall be carried out until a suitable and sufficient risk assessment has been made. Those activities which are classified as ‘high risk activities’ should have the authorisation of the School Safety Committee.
The person(s) directly involved in the work and, so far as is reasonably practicable, safety representatives shall participate in the risk assessment process. 

The Local COSHH Supervisor shall maintain a register of risk assessments and ensure that they are reviewed on a regular basis.
7. Control Measure

So far as is reasonably practicable, exposure to the chemical hazards identified in the risk assessment process shall be prevented by using safer procedures / processes, by substitution of the hazardous substances with non, or less hazardous alternatives, or by using the substance in a less hazardous / physical form.
Where this is not reasonably practicable, protection measures shall be out in place (proportionate to the level of risk evaluated in the risk assessment process) to adequately control exposure.

7.1. Use of Control Measures

The workplace shall be inspected on a regular basis to ensure that the control measures recommended in the risk assessment are in place and are being properly used and / or applied.

7.2. Maintenance, Examination and Testing of Control Measures

All control measures (including engineering controls and personal protective equipment) shall be maintained in an efficient state, in efficient working order, in good repair and in a clean condition.

8. Monitoring Exposure at the Workplace

Workplace air monitoring shall be conducted only for processes / procedures which are carried out routinely over extended periods of time and which are likely to lead to the evolution of airborne substances hazardous to health. 
9. Emergency Procedures
Arrangements shall be put in place to deal with accidents, incidents and emergencies involving the presence of substances hazardous to health.
10. Record Keeping
Records shall be kept of relevant risk assessments, inspection and testing of LEVs and RPE, workplace air monitoring, health surveillance, and of instruction and training given in relation to work with substances hazardous to health. Personal health records will be retained by the Occupational Health and Safety Service.
11. Monitoring / Audit
Compliance with the provisions of this policy shall be monitored by the School / Centre annually or more frequently if circumstances dictate. All of the appropriate records shall be made available for inspection when required.

12. Document Control
This document is maintained, controlled and formally reviewed by the Occupational Health and Safety Service. This document is maintained electronically and the latest issue will be displayed on the Occupational Health and Safety Service Web Site. Printed copies shall be treated as uncontrolled documents.

Comments or queries relating to the contents of this document should be referred to:

Occupational Health and Safety Service, e-mail: safety@qub.ac.uk
Chemical Safety Guidance

1. Control of Substances Hazardous to Health (COSHH)

The COSHH Regulations impose duties on the University to protect its staff and any other persons, whether at work or not, who may be affected by substances hazardous to health.
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Hazardous substances are defined as ‘those substances which, in direct contact with the skin, eyes or mucous membranes, cause health risks to humans or animals through absorption, inhalation or ingestion’.

The Regulations introduce eight principles of good practice:

1.  Design and operate processes and activities to minimise emission, release and spread of substances hazardous to health.

2.  Take into account all relevant routes of exposure – inhalation, skin absorption and ingestion – when developing control measures.

3.  Control exposure by measures that are proportionate to the health risk.

4.  Choose the most effective and reliable control options, which minimise the escape and spread of substances hazardous to health.

5.  Where adequate control of exposure cannot be achieved by other means, provide, in combination with other control measures, suitable personal protective equipment.

6.  Check and review regularly all elements of control measures for their continuing effectiveness.

7.  Inform and train all employees on the hazards and risks from the substances with which they work and the use of control measures developed to minimise the risks.

8.  Ensure that the introduction of control measures does not increase the overall risk to health and safety.
2. Risk Assessment
The purpose of an assessment is to enable a valid decision to be made regarding the measures necessary to control substances hazardous to health arising from any work activity. It also enables the University to demonstrate that all the factors pertinent to the work have been considered, and that an informed and valid judgement has been reached about the risks and the steps that need to be taken to achieve and maintain adequate control.
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The COSHH Regulations provide a framework to protect people at work against health risks that may arise from work activities that expose them to hazardous substances. The essential steps that must be taken are:

·  Assess the risks to health arising from the use of hazardous substances in the work activity.

·  Decide what precautions and control measures are necessary to minimise the risk.

·  Implement the control measures.

·  Ensure control measures are used and maintained.

·  Monitoring exposure of workers (if necessary).

·  Consider whether health surveillance is appropriate or required.

·  Ensure the employees have sufficient information, instruction and training so as to perform the work safely and competently.

·  Ensure there is in place adequate procedures to deal with emergency situations.

OHSS have produced a template risk assessment form in relation to COSHH. This can be found in Appendix 1.

3. Classification and Labelling of Chemicals
Under previous legislation, all hazardous chemicals were labelled with an orange label which identified the type of hazard. 
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This has now been harmonised through the United Nations in a system called the ‘Globally Harmonised System’ (GHS). The GHS system uses different types of hazard pictograms.
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Guidance on the Globally Harmonised System of Classification and Labelling of Chemicals can be found at:
http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/FullListofGuidanceNotes/
4. Information, Instruction and Training
Employees / Students must be provided with adequate information, instruction and training with regard to any work with substances hazardous to health. This information, instruction and training must include:

· Details about the hazardous substances used;

· The significant findings of any risk assessments undertaken;

· The appropriate protective measures required to prevent exposure to these substances;

· The results of any workplace monitoring carried out;

· The collective findings from health surveillance.

5. Safety Data Sheets
A Safety Data Sheet (SDS) is a detailed document prepared by the manufacturer / importer of a hazardous chemical which describes the physical and chemical properties of the product. Information included in a SDS aids in the selection of safe products, helps employers and employees understand the potential health and physical hazards of the chemical and describes how to respond effectively to exposure situations.

It should be noted that the health and safety guidance in the SDS is often very generic and addresses worst case situations. It is not always helpful in selecting appropriate safe guards in the laboratory. If you have any safety questions regarding a particular chemical, contact the Occupational Health and Safety Service or your Supervisor / Line Manager.
All SDS’s must contain the following information:

a. Identification of the substance / mixture and of the company / undertaking
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Hazards identification

c. Composition / information on ingredients

d. First Aid measures

e. Firefighting measures




f. Accidental release measures 
g. Handling and Storage

h. Exposure Control / Personal Protection

i. Physical and Chemical properties

j. Stability and Reactivity

k. Toxicological Information 
l. Ecological Information

m. Disposal Considerations

n. Transport Information

o. Regulatory Information

p. Other Information

SDS’s do not in themselves constitute a risk assessments but are merely the starting reference point for such an assessment, as the SDS only gives you information about the substances itself. You must assess the risk from use of the substance in the actual work activity, including amounts concentrations etc.

6. Workplace Exposure Limits (WELs)
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The COSHH Regulations reference Workplace Exposure Limits, a full list of which can be found in EH40/2005 Workplace Exposure Limits (free to download from the HSE website), which are maximum concentrations of airborne substances averaged over a reference period, to which employees may be exposed by inhalation. These are time-weighted averages of either long term (8 hours) or short term (15 minutes). If proper control measures are in place, no employee should be exposed to above the WEL for the substance in question.
7. Chemical Exposure Assessment
Regular environmental or employee exposure monitoring of airborne concentration is not usually warranted or practical in laboratories as chemicals are typically used for relatively short periods, in small quantities and / or inside laboratory fume hoods. However, sampling may be appropriate when a highly toxic substance is used regularly or for an extended period of time or when hazardous chemicals are used outside of a fume hood or used in larger than lab-scale quantities.

If you have any concerns regarding excessive exposures occurring in the laboratory, contact your supervisor or the Occupational Health and Safety Service immediately. Workplace air monitoring shall be conducted by arrangement with the Occupational Health and Safety Service.
8. Lone Working

Staff and students may be permitted to work alone or in isolation provided appropriate precautions have been taken and activities are low risk. Hazardous work activities with significant risks should not be undertaken in isolation except where there are appropriate measures in place to mitigate the risk.
Certain categories of hazardous work should not be undertaken by staff or students in isolation under any circumstances i.e. any work involving entry into a confined space or other area where there is a reasonably foreseeable risk of exposure to asphyxiating or toxic gases or vapours or conditions resulting in oxygen deficiency.

Before any work in isolation is undertaken, the risks to health and safety must be assessed by those responsible and, where significant risks exist, they must be documented. Before work in isolation which has significant risk commences, permission must be given by Senior Management and a safe system of work agreed and implemented.

9. General Laboratory Practice
·  The work bench at all times should be kept clean and free from chemicals and equipment that is not required.

·  Storage cupboards and shelves should be kept orderly and free from spillages. Redundant chemicals should be disposed of in accordance with approved procedures.

·  It is good practice to clean up after each stage of an experiment. Apparatus which has contained harmful chemicals should be decontaminated before being left for final cleaning.

·  The laboratory floor should be kept dry and free of obstruction. 

·  Any spillage of chemicals on the bench or floor should be cleaned up in accordance with laboratory procedures and disposed of safely.
·  All equipment not in use should be returned to its proper storage place, in a clean and working condition.

·  All containers of laboratory reagents and chemicals should be properly labelled showing their identity and hazards, and should be placed upon the appropriate shelves immediately after use, with their labels to the front.

·  Labels on reagent bottles should never be altered or tampered with. If contents of a container do not appear to correspond with the printed label, the laboratory supervisor should be consulted.

·  Reagent bottles should always be cleaned carefully if the contents have been spilled down the sides.
10. Laboratory Hygiene

Good practice requires that after carrying out any experimental work, you should wash your hands thoroughly and move to a suitable clean area before eating or drinking. The storage or consumption of food and drinks in any laboratory is prohibited. 
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The University is a smoke free workplace. Smoking is not permitted in any premises occupied or utilised by University staff, students and visitors or in University vehicles. Smoking is not permitted on any part of the University campus externally except in designated areas.
Laboratory coats should be worn for all work with toxic chemicals and should be removed before leaving the work area. These coats provide a useful means of confining the dangers of toxic chemicals to certain areas within the building. The wearing of a laboratory coat outside of the laboratory which has been in any contact with chemicals, such as in lecture theatres, common rooms or libraries, is strictly prohibited.

11. Eyewashes and Safety Showers

Whenever chemicals have the possibility of damaging the skin or eyes, an emergency supply of water must be available. 
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All laboratories in which hazardous chemicals are handled and could contact the eyes or skin resulting in an injury should have ready access to plumbed eye wash stations and safety showers. To ensure easy access and safe use of eyewashes and safety showers:

·  Keep all passageways to eyewashes and safety showers clear of any obstacle.

·  Ensure that you and all personnel know the location of the nearest eyewashes and safety showers and how to operate them.

·  Eyewashes should be checked routinely by laboratory personnel to ensure that water flows through it. Allow them to run for several minutes once per week to clear out the supply lines.

·  Showers should be checked routinely by laboratory personnel to ensure that access is not restricted and that the start chain or lever is within reach. Safety showers should also be flushed once a week.
12. Exposure Control Measures

The COSHH Regulations require the University to prevent exposure to substances hazardous to health by implementing the hierarchy of control.
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      In the first instance consideration should be given to:

· Changing the process or activity so that the hazardous substance is not needed or generated

· Substituting hazardous substances with non, or less, hazardous alternatives

· Using the substance in a less hazardous physical form.

Where this is not reasonably practicable, protection measures shall be put in place (proportionate to the level of risk evaluated in the risk assessment process) to adequately control exposure. These protection measures shall be applied in the following order of priority:

·  Design and use of appropriate work processes, systems and engineering controls

·  Use of adequate ventilation systems and organisational measures to control exposure at source
·  Use of personal protective equipment.

The workplace shall be inspected on a regular basis to ensure that the control measures recommended in the risk assessment are in place and are being properly used and / or applied. 
12.1. Fume Cupboards
Fume cupboards are essential for the majority of experimental work involving toxic or hazardous chemicals. Fume cupboards draw large volumes of air in and extract upwards via ductwork to the outside of the building. Airborne contaminates are prevented from escaping into the lab by the inward flow of air, thus the operator is protected from harmful exposure.
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Experiments involving a foreseeable risk of explosion should be carried out and surrounded by safety shields within a fume cupboard. 

12.1.1. Safe Use of Fume Cupboards
Guidance on the safe use of general purpose fume cupboards is available at:

http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/ChemicalAgents/
12.2. Storage and Care of Chemicals
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Incorrect storage of hazardous substances may create serious risk, not only to University staff and students, but also to emergency services personnel, the general public and the environment.

All chemicals must be stored in an appropriate safe place. Old bottles of chemicals which have deteriorated or decomposed should be repurified or disposed of during the annual chemical waste lift. All corrosive or hazardous chemicals must be periodically inspected for signs of leakage or deterioration. 
The requirement to keep the quantity of chemicals held in Schools / Centres, and in particular those stored in laboratories, to a minimum is emphasised. Most Schools have extensive stocks of many chemicals in various stores and these should be used whenever possible rather than ordering new materials. All excess chemicals which will not be used for some time should be placed in an appropriate store.

No more than 50 litres of highly flammable liquid with a flash point below the maximum ambient temperature of the workplace (nominally 32oC) or no more than 250L of flammable liquids with a flash point of up to 55oC should be stored in any one laboratory.
All items kept in refrigerators, freezers and cold-rooms must be labelled to indicate who is responsible for them. Where a research group or individual requires to put several items in these, it is sufficient for a compartment or shelf to be labelled rather than each item. Other items should not be added to a reserved place.

Solvents, especially flammable solvents, should not be stored in fridges. Where there is a requirement for such storage, only fridges with ‘Inherently Safe’ electrical systems should be used (spark proof fridges).

Ensure that waste solvent winchesters are not overfilled. As the solvent warms up in the laboratory and expands, it may cause the Winchester to explode.  
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12.2.1 Chemical Storage – Incompatible Chemicals

The improper storage or mixing of chemicals can result in serious accidents and explosions. A list of common laboratory chemicals which can react violently when mixed with incompatible chemicals can be found in Appendix 2. Before storing or mixing any chemicals, this list should be consulted in conjunction with the relevant Safety Data Sheet. Please note that the absence of a chemical from the list does not mean that it is necessarily safe to mix with any other chemical – the safety data sheet should be considered.

12.3. Personal Protective Equipment
Personal protective clothing and equipment should be selected carefully and used after all feasible engineering and administrative controls have been put in place, or while such controls are being established.

A laboratory coat, gloves, protective eyewear and closed toe shoes must be worn in all QUB laboratories whenever handling hazardous chemicals. Additional PPE such as face shield, aprons and RPE may be necessary depending on an assessment of the hazard and operation.

12.3.1. Protection of Skin and Body

Skin and body protection involves wearing protective clothing over all parts of the body that could potentially become contaminated with hazardous chemicals.

Where there is no immediate danger to the skin from contact with a hazardous chemical it is still prudent to select clothing to minimise exposed skin surfaces in the laboratory. 
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Laboratory coats are intended to prevent contact with dirt, chemical dusts and minor chemical splashes or spills. If it becomes contaminated it should be removed immediately and the affected skin surface washed thoroughly. Closed-toe shoes should also be worn at all times whilst in the laboratory.

12.3.2. Eye Protection

The wearing of eye protection is mandatory for all persons in any laboratory where any hazardous chemicals, vacuum systems or high pressure systems are in use, and in any laboratory marked with eye protection signage on the door. All visitors must be provided with suitable eye protection before entering such laboratories.
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Safety glasses, goggles and goggles with face shield should be worn in the laboratory based upon the physical state, the operation or the level of toxicity of the chemical used. Safety glasses with side shields effectively protect the eye from solid materials but are less effective at protecting the eyes from chemical splash to the face. Safety glasses are the minimum eye protection that must be worn in the laboratory.

Goggles should be worn in situations where bulk quantities of chemicals are handled and chemical splashes to the eyes are possible. Goggles form a liquid proof seal around the eyes, protecting them from a splash. When handling highly reactive substances, chemicals under pressure, or larger quantities of corrosives, poison and hot chemicals, goggles with face shield should be worn.
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12.3.3. Gloves

Gloves should be worn when handling: 




· Hazardous materials;

· Toxic chemicals;

· Corrosive materials;

· Materials with sharp or rough edges; and

· Very hot or very cold materials.

The type of hand protection identified during the risk assessment process will depend on the properties of the gloves and the substances being used.

When selecting gloves, the following properties should be taken into account:

Degradation – the change in one or more physical properties of the glove upon contact with the chemical. This is usually reported in a chemical compatibility chart as E (excellent), G (good), F (fair), P (poor), NR (not recommended) or NT (not tested).

Breakthrough time – the time between initial contact of the chemical on the surface of the glove and the analytical detection of the chemical on the inside of the glove. 

Permeation rate – the rate at which the chemical passes through the glove once breakthrough has occurred and equilibrium is reached. This is usually reported as 0 (if there is no breakthrough), Slow, Medium or Fast.

Before each use, gloves should be checked for integrity.

12.3.4 Respiratory Protective Equipment

Inhalation of any chemical or biological dust should be avoided either by handling technique or the use of air extraction (e.g. working in a fume cupboard or under a ventilated hood). Dust masks or respirators may be used as back-up protection or in those instances when no other means of avoiding inhalation is practicable. Respirators are designed to protect against specific types of substances in limited concentration ranges. Appropriate RPE should be worn when handling substances which pose a risk when inhaled. If RPE is issued, then it must be ‘face fitted’ by a suitably trained person to ensure that it works effectively. This service can be arranged with OHSS.

13. Maintenance, Examination and Testing of Control Measures
All control measures (including engineering controls and PPE) shall be maintained in an efficient state, in efficient working order, in good repair and in a clean condition.

The University will take all reasonable steps to ensure that control measures provided are used properly. 

Staff and students will make full and proper use of control measures, including PPE. PPE shall be maintained, examined and tested in accordance with the manufacturer’s instructions. Pre-use checks should be undertaken for reusable RPE by the user, and documented.
Management have a duty of care to ensure that pre-use checks are being carried out and that adequate records are being maintained.

Staff and students will be provided with instruction and training in how to recognise defects in controls and on the procedure for reporting such defects.
13.1. Maintenance of Fume Cupboards
Local Exhaust Ventilation (LEV’s), including fume cupboards, shall be thoroughly examined and tested once in every 14 months by arrangement with the Estates Directorate.

It may be necessary to decontaminate fume cupboards prior to the commencement of any maintenance work. Users are responsible for decontaminating fume cupboards. 

However, due to chemical contamination of fume cupboard duct systems, any repair work on these installations must be progressed through the Estates Directorate and through a ‘Permit – to –work’ system.

LEV’s shall also be visually checked before use. The flow rates should be monitored and recorded on a monthly basis using a vane anemometer, and any under-performance reported immediately.
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14. Health Surveillance
Health surveillance is necessary if an individual is exposed to one of the substances and is engaged in one of the processes listed in the following table (Schedule 6 of the COSHH Regulations). Use of any of these substances must be notified to the Occupational Health and Safety Service.
	Substances for which medical surveillance is appropriate
	Process

	Vinyl chloride monomer (VCM).
	In manufacture, production, reclamation, storage, discharge, transport, use or polymerisation.

	Nitro or amino derivatives of phenol and of benzene or its homologues.
	In the manufacture of nitro or amino derivatives of phenol and of benzene or its homologues and the making of explosives with the use of any of these substances.

	Potassium or sodium chromate or dichromate.
	In manufacture.

	Ortho-tolidine and its salts. Dianisidine and its salts. Dichlorobenzidine and its salts.
	In manufacture, formation or use of these substances.

	Auramine. Magenta.
	In manufacture.

	Carbon disulphide. Disulphur dichloride. Benzene, including benzol. Carbon tetrachloride. Trichloroethylene.
	Processes in which these substances are used, or given off as vapour, in the manufacture of indiarubber or of articles or goods made wholly or partially of indiarubber.

	Pitch.
	In manufacture of blocks of fuel consisting of coal, coal dust, coke or slurry with pitch as a binding substance.


Health surveillance may be necessary if an identifiable disease or adverse health effect may be related to an exposure. Substances falling into this category are:
· Substances of recognised systemic toxicity

· Substances known to cause severe occupational asthma

· Substances known to cause severe occupational dermatitis

· Electrolytic plating or oxidation of metal articles by use of an electrolyte containing chromic acid or other chromic compounds
· Contact with chrome solutions in dyeing processes using dichromate of potassium or sodium

· Contact with chrome solutions in processes of limiting and tanning of raw hides and skin (including re-tanning of tanned hides or skins)

It is also appropriate where employees / research students are exposed to carcinogenic and mutagenic substances as defined in the COSHH regulations unless the risk assessment confirms that exposure is adequately controlled and there is no reasonable likelihood of an identifiable disease or adverse effect resulting from the exposure.

If the risk assessment indicates that health surveillance is required, advice on the nature of the health surveillance should be obtained from the Occupational Health Physician and appended to the risk assessment.
For further information refer to the Occupational Health and Safety Service webpage: http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/OccupationalHealth/
15. Occupational Asthma
Occupational asthma is an allergic reaction that can occur in some people when they are exposed to substances, for example wood dust, in the workplace.

These substances are called ‘respiratory sensitisers’ or ‘asthmagens’. They can cause a change in people’s airways, known as the ‘hypersensitive state’. Not everyone who becomes sensitised goes on to get asthma, although once the lungs become hypersensitive, further exposure to the substance, even at quite low levels, may trigger an attack.

A list of substances which can cause occupational asthma can be found on the HSE Website: http://www.hse.gov.uk/asthma/substances.htm a guidance document for working with asthmagens can also be found on the OHSS website.

16. Carcinogens
Carcinogens may be encountered in a variety of locations at the University. Carcinogens are defined as ‘substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, may induce cancer or increase its incidence’.
If work with a carcinogen is required, work practices must comply with relevant legislation and established best practice. A detailed risk assessment and associated safe work procedure must be documented for all work involving carcinogens.

Further guidance is available on the OHSS website: Work with chemical carcinogens http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/FullListofGuidanceNotes/
17. New and Expectant Mothers
New, expectant and breast-feeding mothers should report their condition to their Line Manager / Occupational Health Physician at the earliest opportunity so that the risk assessment can be reviewed and the appropriateness of health surveillance considered / reconsidered.

17.1. Absorption of hazardous chemicals through skin

Certain chemicals can penetrate intact skin and become absorbed into the body causing ill health effects. These substances are marked ‘SK’ in EH40 – Occupational Exposure Limits. Absorption through the skin can result from a splash on the skin or clothing or, in certain cases, from exposure to high atmospheric concentrations of vapour.

During pregnancy particular care should be taken to reduce exposure to any hazardous substances by using engineering control measures where possible and personal protective equipment as an additional precaution.

17.2. Carcinogens, Teratogens and Mutagens

Substances may be labelled with health hazard statements which indicate that a particular hazard is associated with the materials. The health hazard statement can be found on the container label or the Safety Data Sheet for the substance. The health hazard statements of concern are:

	H340:
	May cause genetic defects

	H341:
	Suspected of causing genetic defects

	H350:
	May cause cancer

	H350I:
	May cause cancer by inhalation

	H351:
	Suspected of causing cancer

	H360:
	May damage fertility or the unborn child

	H360F:
	May damage fertility

	H360D:
	May damage the unborn child

	H360FD:
	May damage fertility and the unborn child

	H360Fd:
	May damage fertility; Suspected of damaging unborn child

	H360Df:
	May damage the unborn child; Suspected of damaging fertility

	H361:
	Suspected of damaging fertility or the unborn child

	H361f:
	Suspected of damaging fertility

	H361d:
	Suspected of damaging the unborn child

	H361fd:
	Suspected of damaging fertility; Suspected of damaging the unborn child

	H362:
	May cause harm to breast fed children


These materials are particularly hazardous to those trying to conceive a child or to new or expectant mothers. Exposure to them should be avoided.
17.3. Carbon Monoxide

Pregnant women should avoid working in an atmosphere where there is a high concentration of carbon monoxide. Carbon Monoxide readily crosses the placenta and may result in adverse effects to the foetus.

17.4. Lead and Lead Derivatives

High exposure to lead is associated with increased frequency of spontaneous abortion, stillbirths and infertility. Lead can also enter breast milk and may adversely affect the nervous system of young children. When pregnancy is confirmed, significant exposures to lead should be avoided.

17.5. Mercury and its Derivatives

Organic mercury compounds could have adverse effects on the foetus. Animal studies and human observations have demonstrated that exposure to these forms of mercury during pregnancy can slow the growth of the unborn baby, disrupt the nervous system and cause the mother to be poisoned. However, there is no clear evidence of adverse effects on the developing foetus from mercury or inorganic mercury compounds.

A full list of substances which can cause cancer, are sensitisers and can be absorbed through the skin is provided in appendix 3.

18. Dangerous Substances and Explosive Atmospheres Regulations (DSEAR)
Dangerous substances require specific consideration with regard to risks from fire and explosion. DSEAR requires identification of the dangerous substances in the workplace and determination of the fire and explosion risks associated with those substances in the context of their intended use. Control measures must be put in place to reduce the effects of any incidents involving dangerous substances, and plans and procedures prepared to deal with accidents, incidents and emergencies. Staff must be properly informed and trained to control or deal with the risks arising from the dangerous substances with which they work. Dangerous substances can be found in a range of workplaces and include solvents, paints, flammable gases, and dust from machining and sanding operations.
19. Controlled Substances
Controlled substances are substances whose manufacture, possession or use are under regulatory control i.e. substances which require a licence, authorisation or special management arrangements due to specific risks to health, safety or security.

Specific control measures are required for the acquisition, storage, management and disposal of these materials. A central registry of all controlled materials is maintained by the OHSS and Schools are required to report on an annual basis.

19.1. Poisons

Whilst all chemicals should be regarded as potentially toxic, certain substances used within the University are known to be very severe poisons. In handling these, all possible precautions must be taken to completely avoid contact with the body or release to the environment.

Poisons listed in Schedule 1 of the Poisons Regulations (Northern Ireland) 1983 are those to which apply special restriction relating to storage, conditions of sale and keeping of records of sale. There are no restrictions on the purchasing of scheduled poisons and no licences are required to store and use scheduled poisons.

19.2. Anti-Terrorism, Crime and Security Act

The Anti-Terrorism, Crime and Security Act came into force in December 2001. Part 7 of the Act is concerned with the security of pathogens and toxins. This Act is overseen by the Home Office. Acquisition, storage and use of a specified form of an item on Schedule 5 will require notification to the Home Office. Therefore, anyone intending to work with a Schedule 5 agent must contact the OHSS for advice prior to commencing work. 

19.3. Explosive Precursor Chemicals

The University is required to hold a licence for the acquisition, transfer, storage, handling and disposal of Tier 1 Explosive Precursors under the EU Regulation on the Marketing and Use of Explosive Precursors.

Before purchasing a Tier 1 Explosive Precursor Chemical, a valid licence issued by the Northern Ireland Office / Police Service of Northern Ireland must be in place. 

19.4. Drug Precursors

Following a review in the European Union of the effectiveness of illicit drug precursor control, revised Regulations (EC No 273/2004) have been introduced. These Regulations are concerned with the control and monitoring of certain substances frequently used for the illicit manufacture of narcotic or psychotropic substances with a view to preventing their diversion. Regulation of precursors covers 23 chemical substances which are divided into 3 categories, 1 to 3. 
The University must be in possession of a licence from the Home Office to enable departments to purchase Category 1 drug precursors. A valid licence must be in place before Category 1 drug precursors can be purchased and should be renewed annually. A licence is not required for holding of Category 2 drug precursors.

Suppliers of Category 1 and Category 2 substances will require the University to complete a ‘Declaration of Specific Uses Form’ which is available from the Home Office website.
19.5. Explosives

The Manufacture and Storage of Explosives (Northern Ireland) 2006 regulations regarding the manufacture, storage and handling of all explosives requires the University to hold a licence for the manufacture or storage of explosives. Failure to comply with the requirements of these regulations is a criminal offence.

The quantity of explosive which may be kept without the need to hold a licence or to register is dependent on the Hazard Type. However a licence is required for most manufacturing activities. Manufacturing includes processes where explosive substances or articles are made or assembled or unmade and disassembled. Explosive licences are issued by the Police Service of Northern Ireland. Prior to manufacturing/storing explosives an ‘Application for consent to purchase or acquire explosives for purposes other than blasting’ is required to be completed. This application is available on request from the OHSS (safety@qub.ac.uk). 

A Certificate of Registration is also required for the storage of explosives and can be obtained by completing the same application form as for the manufacture of explosives.

19.6. Chemical Weapons Act

Certain toxic chemicals and their precursors are subject to legal requirements under the Chemical Weapons Convention. There are three classifications of chemicals – Schedules 1, 2 & 3. 

Under the Chemical Weapons Convention, anyone who produces, processes, consumes, imports or exports any of the chemicals listed in Schedule 1 must hold an Open General Licence (OGL), an Individual Possession and Users Licence (IPUL) or an Individual Production Licence (IPL) issued by the CWC UK National Authority, which in this case is the Department of Energy and Climate Change.

Any production, processing, consuming, importation and exportation of the chemicals listed in Schedules 2 and 3 must be declared to the Department of Energy and Climate Change on an annual basis.

If you propose to handle or produce any chemicals which fall under the scope of these Regulations, then you must notify the Occupational Health and Safety Service prior to commencement of work to ensure that it is permitted. 

Further guidance is available on the OHSS Webpage regarding ‘Controlled Substances’.
20. Chemical Waste Disposal

It is the responsibility of all staff/students/research workers to ensure the safe and correct disposal of all wastes produced in the course of their work. 
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It is vital that no waste is disposed to drain which may harm others or react with other chemicals to produce a dangerous environment. 
20.1. Disposal directly to drain

Certain chemical wastes may be dispose of directly to drain. The volume disposed of at any one time should not exceed 1 litre and the waste should be diluted with many volumes of water to reduce its toxicity and to prevent accumulation and concentration in sink traps and U-bends.
Wastes which may be disposed of to drain when in dilute form include:

·  Water miscible organic substances of relatively low toxicity

· Methanol, ethanol, glycol, glycerol and other lower alkanols

· Formic acid, acetic acid and other lower alkanoic acids

· Formaldehyde, acetaldehyde, acetone and other lower alkanoics

· Dimethylformamide

· Dimethylsulphoxide

·   Aqueous solutions of relatively harmless inorganic compounds

· Salt solutions containing the following cations and anions are considered relatively harmless: aluminium, calcium, copper, iron, lithium, magnesium, sodium, ammonium, tin, strontium, titanium, hydrogen, zinc, zirconium, borate, bromide, carbonate, chloride, hydrogen sulphite, iodide, nitrate, phosphate, sulphate, thiocyanate and hydroxide.

·   Large volumes of concentrated acids or bases must be neutralised prior to disposal to drain

20.2. Disposal through Licensed Waste Contractor

With the exception of chemical waste that can be sent to drain, all other chemical waste must be clearly identified, accumulated in suitable screw top labelled containers, fully inventoried on the ‘Chemicals Disposal Inventory Form’ (http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/FullListofGuidanceNotes/ ) and stored in a safe manner in a secure location pending disposal by a licensed waste disposal contractor.
It must be noted that waste disposal contractors will not accept ‘unknown’ or non-characterised’ chemical waste for disposal. The producer of such waste will be liable for the cost of chemical analysis to characterise it prior to its acceptance for disposal.

The OHSS arranges a University wide lift of waste chemicals by licensed contractor on an annual basis (usually June). Therefore, completed inventory forms should be submitted to the OHSS in a timely fashion to expedite this disposal. In extenuating circumstances (where storage space is at a premium) additional disposals may be organised on an adhoc basis throughout the year on application to the OHSS.

Finally, care must be exercised in the choice of storage location for chemical waste prior to its disposal. Storage space at the stores is restricted and their temporary use for waste storage is by local arrangement only.
21. Disposal of Empty Chemical Containers

21.1. Solvent Containers

·  Screw lid off container and rinse with water ensuring as much solvent as possible is decanted from the container.

·  Place the container in a fume cupboard overnight to allow the solvent to evaporate safely in a contained and controlled manner.

·  Deface the hazard warning symbol with a permanent marker and clearly write ‘RINSED’ in capital letters on the remainder of the label.

·  Do not replace the lid of the container, this must be disposed of separately in the general waste stream.

·  Take the empty container to the laboratory supervisor who must check the container prior to disposal.

·  Once checked, the empty container can be taken to the designated disposal area and disposed of in the appropriate bin.

21.2. Non-Solvent Containers

·  Screw lid off container and rinse with water ensuring as much chemical as possible is decanted from the container.

·  Rinse the container thoroughly and allow to dry.

·  Deface the hazard warning symbol with a permanent marker and clearly write ‘RINSED’ in capital letters on the remainder of the label.

·  Do not replace the lid of the container, this must be disposed of separately in the general waste stream.

·  Take the empty container to the laboratory supervisor who must check the container prior to disposal.

·  Once checked, the empty container can be taken to the designated disposal area and disposed of in the appropriate bin.

21.3. Chemical Oxygen Demand (COD) Test Vials

·  Place the used vial in its original packaging box.
·  Once the box is full with used vials, place the lid on the box, clearly write ‘WASTE’ in capital letters with permanent marker on the remainder of the label.
·  Take the empty container to the laboratory supervisor who must check the container prior to disposal.
· Once checked, the empty container can be taken to the designated disposal area.
22. Sharps disposal
Sharps for disposal include scalpels, needles, syringes etc. 
Sharps in contact with clinical wastes should be disposed of in accordance with the Biological / Clinical Waste Disposal Procedure.

[image: image40.jpg]T ST e

]
11193 SYd IN

Ty S S T 1 - —
e . L - ———
o —

]
3
:
g
3
g
g
i
g

3
i
f
i}
i
58
il





Sharps in contact with chemicals should be disposed of in sharps boxes labelled as ‘Chemically Contaminated Sharps’. When full, these boxes must be taken to the designated disposal area.
Non-hazardous sharps (those which have not been in contact with contamination) should be disposed of in sharps boxes labelled as ‘Non Contaminated Sharps’. When full, these boxes can be disposed of via the general mixed waste stream.


23. Broken Glassware
23.1. Non Contaminated Broken Glassware

Broken glassware from laboratory areas which is not contaminated can be disposed of via the general mixed waste stream. Broken glassware must be placed in either a sturdy cardboard box or a specific ‘Magpie’ box. The box must be labelled as ‘NON CONTAMINATED BROKEN GLASSWARE’ with a permanent marker. ‘Magpie’ boxes are pre-labelled. The box should be secured by taping its openings with heavy duty duct tape and disposed of in the general waste bins.
23.2. Contaminated Broken Glassware

Contaminated broken glassware should be disposed of in the respective sharps boxes (dependent on type of contamination i.e. chemical / clinical) provided in the laboratory areas. When full, these boxes must be taken to the designated disposal area.

24. Chemical spills and accidents
If you are cleaning up a small chemical spill, ensure that you are familiar with the hazards associated with the materials spilled, have adequate ventilation (open windows, chemical fume hood on) and proper personal protective equipment (gloves, goggles, laboratory coat, respirator) where necessary. 
Consider all residual chemical and clean up materials as hazardous waste. Place these materials in sealed containers or plastic bags, label and store in a fume hood. Contact the OHSS for disposal instructions and pick up.

24.1. Mercury 
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Mercury vapour is extremely toxic and stringent precautions must be taken to avoid its inhalation. Although the vapour pressure of mercury at room temperature is low, evaporation may be rapid if it is finely divided or heated.
Mercury Spills

·  Do not use a domestic or commercial vacuum cleaner

·  Use a disposable pipette to pick up mercury droplets

·  Cover small droplets in inaccessible areas with powdered sulphur or zinc

·  Place residue in a labelled container and call the OHSS for disposal information

·  Contact OHSS if you have a mercury spill in excess of the quantity found in a normal laboratory thermometer.

24.2. Hydrofluoric Acid

Hydrofluoric acid is one of the most toxic and corrosive acids used within the University. Hydrofluoric acid differs from other acids due to the fluoride ions ability to penetrate the skin, causing destruction to deep tissue layers. 

In case of skin contact

Hydrofluoric acid burns require immediate and specialised first aid and medical treatment. Symptoms may be delayed up to 24 hours depending on the concentration of hydrofluoric acid. After decontamination with water, further damage can occur due to penetration / absorption of the fluoride ions. Treatment should be directed toward binding the fluoride ion as well as the effects of exposure. Skin exposures can be treated with calcium gluconate gel repeatedly administered until burning ceases. Calcium Gluconate gel must be provided in all laboratories using hydrofluoric acid. More serious skin exposures may require subcutaneous calcium gluconate that can only be administered by experienced medical personnel.
24.3. Cyanides

Due to the extremely rapid and potentially fatal consequences of cyanide poisoning, the local rules in force in your School / Centre must be strictly observed for all experiments involving inorganic cyanides or hydrogen cyanide.

In the event of cyanide poisoning, the required treatment is rapid administration of oxygen and transport to hospital. To allow this, a specific First Aider, who has had the necessary training, must be identified before the work begins. Any person using cyanides must not work alone to ensure help can be summoned in an emergency.
24.4. Phenol

Phenol is a common chemical used in procedures such as tissue preservation and DNA/RNA extraction. It can be a component in a commercial reagent (e.g. QIAzol, TRIzol) or prepared as part of a mixture in the laboratory (e.g. chloroform:phenol). It is extremely poisonous, corrosive and can be absorbed across intact skin. As it initially may have an anaesthetic effect, the phenol can cause extensive tissue damage before the casualty feels any pain. As such, prompt treatment of individuals exposed to phenol is essential.
Details of first aid guidance for the treatment of phenol exposure vary considerably. Methods involve the irrigation of skin with water and the use of Polyethylene Glycol 300 (PEG 300) or a combination of water irrigation and PEG 300.

25. Emergency Procedures
Arrangements shall be put in place to deal with accidents, incidents and emergencies involving the presence of substances hazardous to health. 

These arrangements shall include:

· The provision of adequate first aid facilities;

· The provision of emergency spill kits;

· Guidance on the use of spill kits;

· Building evacuation procedures;

· Regular testing of evacuation procedures.

In any incident, the safeguarding of life and health is paramount and should not be compromised in order to protect equipment or buildings.
26. Transportation of Dangerous Goods
Schools / Centres may occasionally need to transport chemicals, biological materials or radioactive substances from one location to another during the course of work. Such materials will often be classed as ‘dangerous goods’.

Dangerous goods may be pure chemicals, mixtures of substances, manufactured products or articles that have the potential to pose a risk to people, animals or the environment.

The transport and shipment of substances classified as dangerous goods is regulated under National and International Regulations. Only staff with a certificate of training may consign dangerous goods for transportation.

Please follow the link below if further information is required:
https://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/TransportofDangerousGoods/
Appendix 1

COSHH Risk Assessment Form

A COSHH risk assessment must be conducted before you commence work which could expose you to substances hazardous to health.

Section 1: Project Details
	Undergraduate Practical / Project
	Masters
	Postgraduate
	Postdoctoral 
	Staff
	Other

	
	
	
	
	
	


	Group or teaching year: 

(if applicable)
	

	School / Centre:
	

	Title of project or activity:
	

	Location of work:

(building and room number)
	

	Principal Investigator / Supervisor:
	

	Person carrying out assessment:
	

	Assessment Date:
	

	Detailed description of work activity:
(include quantities of substances to be used and how they are to be used i.e. mixed, heated etc.
	


Section 2: Hazard Summary Section

	Hazard pictograms – select all that apply to the work activity
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	Health Hazard
	Toxic
	Corrosive
	Irritant 
	Flammable
	Oxidising
	Explosive
	Compressed Gas
	Dangerous for the environment
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	Biological
	Radioactive

	
	


Section 3: Hazardous Substances Information

List all the substances you are going to use in the procedure you are assessing. All the information required to populate the table below can be found on the manufacturer’s safety data sheet.

If none of the substances to be used are hazardous to health, the risk assessment is complete at this stage and should be signed off.

	Name of substance
	Hazard Classification*


	Physical form 

e.g. powder, dust, liquid, gas
	Route of exposure e.g. ingestion, inhalation, absorption, injection
	WEL (mg/m3) or (ppm)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* Please detail the level of health hazard i.e. Hazard statements and Carcinogenic / Mutagenic categories
Note A separate BioCOSHH / GM / Radiation Risk Assessment may be required depending on the work taking place 

	Hazards produced during / after reaction / experiment

	List all the substances (if any) you are going to produce in the procedure you are assessing and the associated hazards.




	How often will this work activity be carried out?

	Daily
	Weekly
	Monthly
	Other 

(please specify)

	
	
	
	


	How long will the process / work activity last?

	


	Who might be at risk?
	Staff
	Postgrads
	Undergrads
	New and expectant mothers
	Cleaners
	Contractors
	Public

	
	
	
	
	
	
	
	


Risk matrix can be found in Note 1.
	Assessment of risk PRIOR to the use of controls
	Severity

(1-5)
	Likelihood 

(1-4)
	Overall Risk Rating

(Severity x Likelihood)

	
	
	
	


Section 4: Controls
If exposure cannot be prevented by using a different process, alternative substances or different forms of the same substance, consider the most effective precautionary measures needed to adequately control exposure which are proportionate to the risk.
	Physical or Engineering controls:
	Glove Box
	Fume Cupboard 
	Local Exhaust Ventilation
	Open Doors / Windows
	Other (please specify)

	
	
	
	
	
	

	
	

	Administrative controls: (including training requirements)
	

	Out of hours controls: (if required)
	

	Personal Protective Equipment:
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	Lab Coat
	Apron
	Safety Footwear
	Gloves*
	Face Shield
	Glasses / Goggles 
	RPE**

	
	
	
	
	
	
	
	

	Storage requirements:


	

	Disposal procedures:
	


*If protective gloves are required, please indicate which type is the most suitable for the substance handled.

**A person requiring RPE must be ‘face-fit tested’ to the RPE (Further advice on the selection of suitable RPE and face-fit testing is available from the Occupational Health and Safety Service).
	
	Yes
	No
	Describe the findings of exposure monitoring or health surveillance

	Is exposure monitoring required? (See Note 2)
	
	
	

	Is health surveillance required?*(See Note 3)
	
	
	


*If yes, please state date of referral to Occupational Health: __________________________
	Assessment of risk AFTER the application of controls
	Severity

(1-5)
	Likelihood 

(1-4)
	Overall Risk Rating

(Severity x Likelihood)

	
	
	
	


Section 5: Emergency Procedures
The purpose of this section is to provide easy access to emergency information for First Aid, Spillage and Fire. 

	First Aid

	If inhaled:
	

	In case of skin contact:
	

	In case of eye contact:
	

	If swallowed:
	


	Spillage

	Personal precautions, protective equipment and emergency procedures:
	

	Environmental precautions:
	

	Methods and materials for containment and clean up:
	


	Fire

	Suitable extinguishing media:
	

	Special hazards arising from the substances or mixture:
	


Section 6: Contacts 

	Contact in the event of an emergency:

(first aid, spillage, fire):
	

	Out of hours contact:
	


Section 7: Approval

	I confirm that this is a suitable and sufficient risk assessment for the above described work activity
	Name
	Signature
	Date

	Assessor:
	
	
	

	Principal Investigator / Supervisor:
	
	
	

	COSHH Supervisor:
	
	
	


I have read and understood the information contained in this COSHH Risk Assessment and I agree to adopt the control measures and precautions as stated above:
	Name (Printed)
	Signature
	Date

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


This assessment should be reviewed at regular intervals and immediately if there is reason to suspect that it is no longer valid (for example after any accidents or incidents) or if there is a significant change in the work to which it relates.

Note 1: Risk Matrix
	
	Risk Likelihood

	Hazard Severity
	Unlikely (1)
	Possible (2)
	Likely (3)
	Very Likely (4)

	Minor (1)
	1
	2
	3
	4

	Moderate (2)
	2
	4
	6
	8

	Serious (3)
	3
	6
	9
	12

	Very Serious (4)
	4
	8
	12
	16

	Extreme (5)
	5
	10
	15
	20


	
	Risk Rating

	Low
	(1-5)

	Medium
	(6)

	High
	(8-10)

	Very High
	(12-20)


Note 2 – Exposure Monitoring

Exposure monitoring provides assurance on the adequacy of your controls. It has nothing to do with the state of a workers health.

Note 3 – Health Surveillance

Health surveillance is appropriate when the work involves the use of substances known to cause occupational asthma or severe dermatitis or if there is contact with chrome solution, electrolytes containing chromic acid or chromium salts and other substances which can cause skin cancer. It is also appropriate where employees are exposed to carcinogenic and mutagenic substances, unless the risk assessment confirms that exposure is so adequately controlled that there is no reasonable likelihood of an identifiable disease or adverse effect resulting from the exposure or the quantities used are so small that even if control measures fail, the exposure is likely to be insignificant

Appendix 2

Incompatibility of Common Laboratory Chemicals

The improper storage or mixing of chemicals can result in serious accidents, explosions and even disasters. The following list of common laboratory chemicals can react violently when mixed with incompatible chemicals. Before storing or mixing any chemicals, this list should be consulted in conjunction with the relevant Safety Data Sheet. Please note that the absence of a chemical from the list does not mean that it is necessarily safe to mix with any other chemical. You should always check with the SDS if in doubt.

	Chemical
	Incompatible with

	Acetic Acid
	Chromic acid, nitric acid, hydroxyl compounds, ethylene glycol, perchloric acid, peroxides, permanganates

	Acetone
	Conc. nitric acid and sulphuric acid mixtures

	Acetylene
	Fluorine, chlorine, bromine, copper, silver, mercury

	Alkaline earth metals such as sodium, potassium, magnesium, calcium, aluminium
	Carbon dioxide, carbon tetrachloride or other chlorinated hydrocarbons, halogens, water

	Ammonia (anhydrous)
	Mercury, chlorine, bromine, iodine, hydrofluoric acid, calcium hypochlorite

	Ammonium Nitrate
	Acids, metal powders, flammable liquids, chlorates, nitrites, sulphur, finely divided organic or combustible materials

	Aniline
	Nitric acid, hydrogen peroxide

	Arsenical materials
	Reducing agents (or will generate arsine)

	Azides
	Acids (or will generate hydrogen azide)

	Bromine
	Ammonia, acetylene, butadiene, methane, propane, butane (or other petroleum gases), hydrogen, sodium carbibe, turpentine, benzene, finely divided metals

	Calcium Oxide
	Water

	Carbon (activated)
	Calcium hypochlorite, oxidising agents

	Chlorates
	Ammonium salts, acids, metal powders, sulphur, finely divided organic or combustible materials

	Chromic Acid and Chromium Trioxide
	Acetic acid, naphthalene, camphor, glycerol, turpentine, alcohol or other flammable liquids

	Chlorine
	Ammonia, acetylene, butadiene, methane, propane, butane (or other petroleum gases), hydrogen, sodium carbibe, turpentine, benzene, finely divided metals

	Chlorine Dioxide
	Ammonia, methane, phosphine, hydrogen sulphide

	Copper
	Acetylene, hydrogen peroxide

	Chemical
	Incompatible with

	Cumene Hydroperoxide
	Organic or inorganic salts

	Cyanides
	Acids (or will generate hydrogen cyanide)

	Flammable Liquids
	Ammonium nitrate, chromic acid, hydrogen peroxide, nitric acid, sodium peroxide, halogens

	Fluorine
	Isolate from everything

	Hydrazine
	Hydrogen peroxide, nitric acid, other oxidants

	Hydrocarbons (such as butane, propane, benzene)
	Fluorine, chlorine, bromine, chromic acid, sodium peroxide

	Hydrocyanic Acid
	Nitric acid, alkalis

	Hydrofluoric Acid (anhydrous)
	Ammonia (aqueous or anhydrous)

	Hydrogen Peroxide
	Copper, chromium, iron, most other metals or their salts, alcohols, acetone, or other flammable liquids, aniline, nitromethane, or other organic or combustible materials

	Hydrogen Sulphide
	Fuming nitric acid, oxidising gases

	Hypochlorites
	Acids (or will generate chlorine or hypochlorous acid)

	Iodine
	Acetylene, ammonia (anhydrous or aqueous), hydrogen

	Mercury
	Acetylene, fulminic acid (produced in nitric acid-ethanol mixtures), ammonia

	Nitrates
	Sulphuric acid (or will generate nitrogen dioxide)

	Nitric Acid (Concentrated)
	Acetic acid, aniline, chromic acid, acetone, alcohol, or other flammable liquids, hydrocyanic acid, hydrogen sulphide, or other flammable gases, nitratable substances: copper, brass, or any heavy metals (or will generate nitrogen dioxide/nitrous fumes)

	Nitrites
	Acids (or will generate nitrous fumes)

	Nitroparaffins
	Inorganic bases, amines

	Oxalic Acid
	Silver, mercury, urea

	Oxygen
	Oils, grease, hydrogen, flammable liquid, solids or gases

	Perchloric Acid
	Acetic anhydride, bismuth and its alloys, alcohol, paper, wood, grease, oils, dehydrating agents

	Peroxides, Organic
	Acids (organic or mineral), avoid friction, store cold

	Phosphinates
	Any oxidant

	Phosphorus (white)
	Air, oxygen, caustic alkalis as reducing agents (or will generate phosphine)

	Chemical
	Incompatible with

	Potassium
	Carbon tetrachloride, carbon dioxide, water

	Potassium Chlorate
	Acids, especially sulphuric acid

	Potassium Perchlorate
	Acids (see also perchloric acid)

	Potassium Permanganate
	Glycerol, ethylene glycol, benzaldehyde, sulphuric acid

	Selenides
	Reducing agents (or will generate hydrogen selenide)

	Silver
	Acetylene, oxalic acid, tartaric acid, fulminic acid, ammonium compounds

	Sodium
	Carbon tetrachloride, carbon dioxide, water

	Sodium Nitrite
	Ammonium nitrate and other ammonium salts

	Sodium Peroxide
	Any oxidisable substance, such as ethanol, methanol, glacial acetic acid, acetic anhydride, benzaldehyde, carbon disulphide, glycerol, ethylene glycol, ethyl acetate, methyl acetate, furfural

	Sulphides
	Acids (or will generate hydrogen sulphide)

	Sulphuric Acid
	Light metals (lithium, sodium, potassium) chlorates, perchlorates, permanganates

	Tellurides
	Reducing agents (or will generate hydrogen telluride)

	Thiocyanates
	Metal nitrates, nitrites, oxidants

	Trifluoromethane Sulfonic Acid
	Perchlorate salts


Appendix 3
List of substances which are capable of causing cancer / genetic damage, occupational asthma and can be absorbed through the skin
BMGV:

Biological monitoring guidance values

Carc:

Capable of causing cancer and/or heritable genetic damage

Sen:

Capable of causing occupational asthma

Sk:

Can be absorbed through the skin

	Substance
	Carc
	Sen
	Sk
	BMGV

	Acrylamide
	X
	
	X
	

	Acrylonitrile
	X
	
	X
	

	Allyl Alcohol
	
	
	X
	

	2-Aminoethanol
	
	
	X
	

	Aniline
	
	
	X
	

	Arsenic and arsenic compounds except arsine (as As)
	X
	
	
	

	Azodicarbonamide
	
	X
	
	

	Benzene
	X
	
	X
	

	Benzyl chloride
	X
	
	
	

	Beryllium and beryllium compounds (as Be)
	X
	
	
	

	Bis(chloromethyl) ether
	X
	
	
	

	Bromomethane
	
	
	X
	

	Butane
	X 

(only applies if butane contains more than 0.1% of buta-1,3-diene)
	
	
	

	Buta-1,3-diene
	X
	
	
	

	Butan-1-ol
	
	
	X
	

	Butan-2-one (methyl ethyl ketone)
	
	
	X
	X

	2-Butoxyethanol
	
	
	X
	X

	2-Butoxyethyl acetate
	
	
	X
	

	2-sec-Butylphenol
	
	
	X
	

	Cadmium and cadmium compounds except cadmium oxide fume, cadmium sulphide and cadmium sulphide pigments (as Cd)
	X 

(cadmium metal, cadmium chloride, fluoride and sulphate)
	
	
	

	Cadmium oxide fume (as Cd)
	X
	
	
	

	Cadmium sulphide and cadmium sulphide pigments (respirable dust (as Cd))
	X 

(cadmium sulphide)
	
	
	

	Substance
	Carc
	Sen
	Sk
	BMGV

	Carbon disulphide
	
	
	X
	

	Carbon Monoxide
	
	
	
	X

	Carbon Tetrachloride
	
	
	X
	

	Chlorobenzene
	
	
	X
	

	2-Chloroethanol
	
	
	X
	

	1-Chloro-2,3-epoxypropane (Epichlorohydrin)
	X
	
	
	

	Chloroform
	
	
	X
	

	1-Chloro-4-nitrobenzene
	
	
	X
	

	Chlorpyrifos (ISO)
	
	
	X
	

	Chromium (VI) compounds (as Cr)
	X
	X
	
	X

	Cobalt and Cobalt compounds 

(as Co)
	X 

(cobalt dichloride and sulphate)
	X
	
	

	Cumene
	
	
	X
	

	Cyanamide
	
	
	X
	

	Cyanides, except HCN, cyanogen and cyanogen chloride (as Cn)
	
	
	X
	

	Cyclohexanone
	
	
	X
	X

	1,2-Dibromoethane 

(Ethylene dibromide)
	X
	
	X
	

	1,2-Dichlorobenzene 

(ortho-dichlorobenzene)
	
	
	X
	

	1,1-Dichloroethane
	
	
	X
	

	1,2-Dichloroethane 

(Ethylene dichloride)
	X
	
	X
	

	Dichloromethane
	
	
	X
	X

	2,2’-Dichloro-4,4’-methylene dianiline (MbOCA)
	X
	
	X
	X

	Diethyl sulphate
	X
	
	X
	

	N,N-Dimethylacetamide
	
	
	X
	X

	N,N-Dimethylaniline
	
	
	X
	

	N,N-Dimethylformamide
	
	
	X
	

	Dimethyl sulphate
	X
	
	X
	

	Dinitrobenzene, all isomers
	
	
	X
	

	1,4-Dioxane
	
	
	X
	

	Endosulfan (ISO)
	
	
	X
	

	Ethane-1,2-diol particulate vapour
	
	
	X
	

	2-Ethoxyethanol
	
	
	X
	

	2-Ethoxyethanol acetate
	
	
	X
	

	Ethylbenzene
	
	
	X
	

	Substance
	Carc
	Sen
	Sk
	BMGV

	Ethylene oxide
	X
	
	
	

	4-Ethylmorpholine
	
	
	X
	

	Flour dust
	
	X
	
	

	2-Furaldehyde (furfural)
	
	
	X
	

	Glutaraldehyde
	
	X
	
	

	Grain dust
	
	X
	
	

	Halogeno-platinum compounds (complex co-ordination compounds in which the platinum atom is directly co-ordinated to halide groups) (as Pt)
	
	X
	
	

	Hardwood dust
	X
	X
	
	

	Heptan-2-one
	
	
	X
	

	Heptan-3-one
	
	
	X
	

	Hexan-2-one
	
	
	X
	

	Hydrazine
	X
	
	X
	

	Hydrogen Cyanide
	
	
	X
	

	2-Hydroxypropyl acrylate
	
	
	X
	

	2,2’-Iminodi(ethylamine)
	
	
	X
	

	Iodomethane
	
	
	X
	

	Isocyanates, all (as –NCO) Except methyl isocyanate
	
	X
	
	

	Liquified Petroleum Gas
	X 

(only applies if LPG contains more than 0.1% of buta-1,3-diene)
	
	
	

	Malathion (ISO)
	
	
	X
	

	Maleic anhydride
	
	X
	
	

	Methacrylonitrile
	
	
	X
	

	Methanol
	
	
	X
	

	Methyl Isocyanate
	
	X
	
	

	2-Methoxyethanol
	
	
	X
	

	2-(2-Methoxyethoxy) ethanol
	
	
	X
	

	2-Methoxyethyl acetate
	
	
	X
	

	(2-methoxymethylethoxy) propanol
	
	
	X
	

	1-Methoxypropan-2-ol
	
	
	X
	

	1-Methoxypropyl acetate
	
	
	X
	

	4,4’-Methylenedianiline
	X
	
	X
	X

	N-Methylaniline
	
	
	X
	

	n-Methyl-2-pyrrolidone
	
	
	X
	

	Substance
	Carc
	Sen
	Sk
	BMGV

	5-Methylhexan-2-one
	
	
	X
	

	4-Methylpentan-2-ol
	
	
	X
	

	4-Methylpentan-2-one
	
	
	X
	X

	Monochloroacetic acid
	
	
	X
	

	Morpholine
	
	
	X
	

	Nickel and its inorganic compounds (except nickel tetracarbonyl):

Water-soluble nickel compounds (as Ni) nickel and water-insoluble nickel compounds (as Ni)
	X

(nickel oxides and sulphides)
	X

(nickel sulphate)
	X
	

	Nicotine
	
	
	X
	

	Nitrobenzene
	
	
	X
	

	2-Nitropropane
	X
	
	
	

	Phenol
	
	
	X
	

	p-Phenylenediamine
	
	
	X
	

	Phorate (ISO)
	
	
	X
	

	Phthalic anhydride
	
	X
	
	

	Piperazine 
	
	X
	
	

	Piperazine dihydrochloride
	
	X
	
	

	Piperidine
	
	
	X
	

	Polychlorinated biphenyls (PCB)
	
	
	X
	

	Propan-1-ol
	
	
	X
	

	Propylene oxide
	X
	
	
	

	Prop-2-yn-1-ol
	
	
	X
	

	Refractory ceramic fibres and special purpose fibres
	X
	
	
	

	Resorcinol
	
	
	X
	

	Rosin-based solder flux fume
	
	X
	
	

	Rubber fume
	X
	
	
	

	Rubber process dust
	X
	
	
	

	Sodium azide (as NaN3)
	
	
	X
	

	Softwood dust
	
	X
	
	

	Subtilisins
	
	X
	
	

	Sulfotep (ISO)
	
	
	X
	

	1,1,2,2-Tetrabromoethane
	
	
	X
	

	Tetrahydrofuran
	
	
	X
	

	Thallium, soluble compounds (as TI)

	
	
	X
	

	Substance
	Carc
	Sen
	Sk
	BMGV

	Tin compounds, organic, except Cyhexatin (ISO), (as Sn)
	
	
	X
	

	Toluene
	
	
	X
	

	o-Toluidine
	X
	
	X
	

	1,2,4-Trichlorobenzene
	
	
	X
	

	Trichloroethylene
	X
	
	X
	

	Triethylamine
	
	
	X
	

	Triglycidyl isocyanurate (TGIC)
	X
	
	
	

	Trimellitic anhydride
	
	X
	
	

	2,4,6-Trinitrotoluene
	
	
	X
	

	Vinyl Chloride
	X
	
	
	

	Xylene o-, m-, p- or mixed isomers
	
	
	X
	X
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