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1. OBJECT AND EXTENT

These guidelines shall secure personnel working in laboratories against accidents and health damages, and that chemical laboratory work at the University of Tromsø (UiTø) are carried out in a safe way and in accordance with laws and directions.  These guidelines apply to all employees, students and guest scientists, working or performing experiments with chemicals in laboratories at UiTø or in buildings that UiTø manage.

2. RESPONSIBILITY 

In accordance with the set of rules in Working Environment Act, especially § 14, the acting leader or the course supervisor is responsible for: 

Preparing the conditions in such a way that these guidelines can be complied with.

That employees and students are familiar with the fact that this work could be dangerous or injurious to health, and that they receive training, practice and the instructions necessary.

Training

That necessary protective equipment are present and are used

Employees and students are responsible for:

Follow the existing guidelines

Use necessary protective equipment

Report to the acting leader or the course supervisor leader any defects or mistakes made 

3. DEFINITIONS 

Acting leader: Employee that is appointed to lead or control other employees

Course supervisor: Course supervisor for student’s laboratory courses, and also the teaching supervisor on these courses

Employee: All that have a work relationship to the UiTø (including externally financed), guest scientists and students that in project are connected to a research laboratory.

Student: Registered student at UiTø

4. LINE OF ACTION  

4.1 FIRE INSTRUCTIONS 

In case of fire, concentrate on the following tasks:

Extinguish 

Warn 

Save

People at presence shall try to extinguish a fire.  If they do not succeed quickly then they should trigger of the fire alarm.  The fire department will automatically be warned when the fire alarm is triggered.  See to that all personnel in the room are brought to safety.

Production workers will, in case of a fire alarm informs the fire department.  In case of a fire during evening, night or weekend, personnel present shall inform the fire department, either by meeting them or by calling them at:

Tromsø fire department 0-110

4.1.1 Extinguishing a fire

To extinguish a fire different principles can be used:

Reduce oxygen supply

Cooling (with water or CO2)

Remove combustible material

Make yourself familiar with where fire extinguisher, emergency shower or fire blankets are.

Examples on fire-fighting equipments

Following letter codes applies:

A: Wood, paper, textile 

B: Inflammable fluids, gasses, chemicals

C: Electrical installations

Water (A- extinguisher) is used at a fire in wood, paper, textiles etc.  It must not be used on electrical devices or circuits, on substances that react vigorously with water (e.g. metallic sodium, metallic potassium, phosphor) or when there is a fire in fluids not mixable with water.  In case of fire in your clothes:  Use emergency shower or throw yourself to the ground and roll over, or use a fire blanket to choke the fire.  Call for help.

CO2-extinguisher (“bombe”, BC-extinguisher) is used when there is a fire in inflammable liquids, electrical installations, circuits etc. CO2 evaporates quickly and does no harm.  NOTE:  CO2 shall not be used close to personnel, since the out flowing CO2 is very cold and may cause frost damages.

Dry chemical extinguisher (ABC-extinguisher) can be used at all kinds of fires.

Fire extinguisher that has been used shall not be placed back where it hung, but sent in for re-filling and sealing.

4.2 EMERGENCY PROCEDURES

When a mistake or an accident happens it is important to act quickly.

1. Get an overview of the situation and estimate any initiative (see 4.4.3, 4.4.7)

2. Help personnel exposed for chemicals

3. Flush eyes or spill on skin or clothes with water (see 4.4.3)

4. Alert other persons present in the area

5. Report to your acting leader or standby crew 

6. If possible, wipe up any spill immediately

Following initiatives should be taken into account: 

7. Alert ambulance, or health personnel

8. Close laboratory and adjacent rooms

9. Initial evacuation of the laboratory and possibly the corridor and adjacent. If larger parts of the building have to be evacuated, start the fire alarm.

When the acute situations is over:  Remember to fill in the formula: "Skjema for melding om skader og nestenulykker" 

4.3 GENERAL SAFETY RULES

Be advised by the information found in handbooks, directives and MSDS.

· Keep well order and have a good overview on the laboratory bench.  Only equipment and chemicals necessary for the experiment should be placed on the bench.

· Eating and drinking in the laboratory is forbidden.

· Never taste any chemicals or solutions

· Lab coat shall be used in to protect clothes and skin.

· Protective gloves hall be used when handling corrosive, toxic or carcinogenic chemicals.

· Protective goggles shall be used when performing working that may cause spurts or explosion.

· All work with irritating and toxic gasses, and volatile solvents shall be performed in a closed hood (also when heating acids).

· Make yourself known with the characteristics of the chemicals you are using.  Read the MSDS.

· Always label the flask with content, name and date.

· Unknown substances shall always be regarded as toxic.

· Never carry chemical bottles after the bottleneck/cork.  Heavier bottles are carried in a carrier basket.

· Do not use equipment without proper training.

· Gas burner shall be on a small flare when it is temporarily not in use, and put out when finished.

· Special waste shall not be flushed down the sink, or placed together with normal waste (see chap. 5). 

· Wipe up spill of water and chemical immediately

· Wash your hands properly when you have been in contact with chemicals.  Use soap or other detergents.

 4.3.1 Protective equipment

Necessary protective equipment shall be available in the laboratory.  When planning an experiment, control whether necessary protective equipment is available.  What kind of protective equipment needed is depending on what chemical are to be used. (see "Forskrift om bruk av personlig verneutstyr på arbeidsplassen" and the actual MSDS). 

Lab coat

Lab coat shall be used to protect clothes and the skin beneath.  Cotton lab coats should be used since synthetic materials will melt when ignited.  When handling corrosive acids a mixture of cotton and synthetic materials should be used since this tolerates corrosive acids better than cotton.

Protective gloves

Use glove when handling corrosive, allergic developing, toxic and in other ways chemicals injurious to health.  There are many types of gloves on the marked, choosing and using gloves are important.

The choice of gloves are depending on:

What the gloves shall protect against.

Needing flexibility and senses in fingertips.

Allergy developing substances in the gloves material (Latex/rubber)

Principal rule:

· Take of gloves when leaving the laboratory.  Spill on the gloves can be the source of contamination of dangerous chemicals

When using disposable gloves remember:

· Change gloves often. Latex gloves and vinyl gloves protects poorly against fluids and solutions.  Change gloves immediately if spilling or wet stains occurs on these gloves.

Protective goggles:

Protective goggles shall be used when performing work that may cause spurts.  At especially dangerous work use a whole face shield or a closed hood.

Closed hood

The use of volatile or inflammable chemicals, or toxic chemicals in solids shall always be carried out in a good ventilated place.  If possible use a closed hood.  Alternative for a closed hood could be a spot extract or a fresh air mask.

If there is any danger of explosion or powerful spurts, the work shall be performed in a closed hood.

Fresh air mask

If volatile or extremely toxic chemicals have to be used outside a closed hood, or if the use leads to an insignificant negative pressure in the closed hood, a gas mask or fresh air mask may be used.

When using a filter mask make sure that a correct filter is used.

Dust mask

When using toxic chemicals in solids outside a closed hood, use dust mask.  Dust masks loose their protective effect when humid.  Change dust mask often.

Hearing protection

Working in noisy environment, use hearing protection.  If the noise reaches the limit values, hearing protection is obligatory (see "Forskrift om støy på arbeidsplassen"). 

4.3.2 Safety for pregnant 

The danger of damage on the foetus is largest in the three first months of the pregnancy. Women that are likely to be pregnant, should therefore behave accordingly, also before positive pregnancy test.  Damage and malformation could be added to the foetus due to the mother’s exposure to dangerous substances

Pregnant or breast feeding women, shall not perform work that can lead to exposure to potentially dangerous chemicals (see. "Forskrift om forplantingsskader og arbeidsmiljø"). This applies to e.g. chemicals classified and labelled with R-sentences R60- R64 (see chap. 4.4.1). 

Pregnant women shall not handle or be exposed to cytostatika (see. "Forskrift om håndtering av cytostatika"), or anaesthetic gasses if the working athmosphere does not satisfy the standard from the Health and Safety Executive (see." Forskrift for arbeid med narkosegasser"). Breast-feeding women shall be able to choose not to work with cytostatika. 

Pregnant shall also be extremely careful with substances that are classified and labelled as carcinogenic (R45, R49) or with substances that are classified and labelled with R46 “May cause heritable damage”, or R23-R28 (Toxic, or very toxic), and they shall not work with these (see chap. 4.4.1). 

4.4 GLASS EQUIPMENT

4.4.1 Treatment of glass equipment

Examine the glass equipment before use.  Glasses with cracks or cut shall be thrown away or delivered for reparation. Glass equipment that is in use shall be round off so no one is in danger of cutting him/her self.

Shall one put together an apparatus made of polished glass, pay attention to the fact that the parts can jam, and then be extremely difficult to loosen.  This can be avoided if the polished sides are greased with silica grease

NOTE:  Avoid rapid temperature changes when handling glass

4.4.2 Cleaning of glass equipment 

Wash the glass after use.  Use a brush and water, eventually thereafter soap.  If the glass is still dirty chemicals have to be used, such as DECONEX, nitric acid or chromic sulphuric. 

Glass equipment supposed to be washed in a machine or sent to a laundry must be free of chemical residues and without cracks or cuts.

4.5 CHEMICALS INJURIOUS TO HEALTH


Before you use a chemical, you are obliged to know the characteristic of the chemical along with elements of risk and safety precautions.  You will find supplementing information about these things on the MSDS.  Some information is also retrievable from the sticker on the packing.

 4.5.1 Danger labelling of chemicals 

All chemicals for sale in Norway that are; inflammable and/or injurious to health, are obliged to be labelled as dangerous, and the chemical shall come along with a MSDS (see. "Forskrift om farekoder, faresymbol og farebetegnelser, samt advarselssetninger som skal benyttes ved merking av farlige kjemikalier", "Forskrift om utarbeidelse og distribusjon av HMS-datablad for farlige kjemikalier" og "Liste over farlige stoff (Stofflisten)") 

MSDS have supplementing information about physical/chemical characteristic elements of risk, first aid, line of action in case of fire or spill, handling and storing, protective equipment and waste management.

The packaging shall upon delivery have a stick-on label, which also hold som information about elements of risk (see. "Forskrift om klassifisering, merking m.v. av farlige kjemikalier"): 

· Danger symbol (see appendix 1) 

· Risk sentences (R-sentences) that inform about elements of risk and danger classes (see ref. 8).

· Safety sentences (S-sentences) that informs about protective measures (see. ref. 8).

· YL-class that informs about how volatile the chemical is (scale from 0-5, where 5 is most volatile (see. ”Forskrift om merking av kjemikalier, stoff og stoffblandinger som inneholder organiske løsningsmidler (YL-merking)")

R-sentences and S-sentences are on the stick-on label only given as number, so the text has to be found in own lists (see. "Forskrift om farekoder, faresymbol og farebetegnelser, samt advarselssetninger som skal benyttes ved merking av farlige kjemikalier"). 

4.5.2 Storage of chemicals 

Substances that react with each other e.g. acid and base, or an oxidation agent and a reduction agent, have to be stored separately.  That is, they must not come in contact with each other.

Chemical obliged to be labelled as “very Toxic”, shall together with ethanol and narcotic drugs, be stored under lock, or in special locked rooms.

All containers shall be labelled with what substances they contain.  NOTE: Never pour any substance back into the container after withdrawal. 

 4.5.3 Handling of concentrated acids and bases 

Strong acids and bases (lye) can if spilled, cause deep cauterization in the skin.  Eyes are especially sensitive to cauterization.  Always use protective goggles, lab coat and gloves when handling such chemicals.

When strong acids and bases dissolve in water heat generation occur.  The heat generation is especially large when concentrated sulphuric (H2SO4) acid is dissolved in water. Therefore one has to dilute these acids by adding water gradually when stirring and eventually with cooling in addition (”acid in water is OK, but NOT water in acid”) 

Spill/accidents

Spill of acids and bases on skin, mucous membranes or cloths shall be rinsed with water.  Spurt in the eyes shall be rinsed in minimum 10 minutes, thereafter contact a doctor.  Personnel with lye in the eyes shall immediately be sent to the eye ward at UNN.

Spilling of concentrated acids are neutralized with sodium hydrogen carbonate (NaHCO3) or sodium carbonate (Na2CO3), diluted with plenty of water and cleaned up.  If no neutralizing agent is present, be aware of that dilutions with water can lead to spurts.

Spilling concentrated bases are treated in a similar way, e.g. neutralizing with acetic acid (CH3COOH). 

4.5.4 Handling of toxic chemicals, and chemicals injurious to health

Toxic substances can be obtained in different ways:  Orally, respiratory, wounds, stab or that the substance is absorbed through the skin.  Eyes and mucous membranes are especially sensitive to irritation.  Use always lab coat and gloves.  Work with liquid substances or solids shall take place in closed hoods.

Examples of toxic substances and substances injurious to health:

Some substances are lethal in small doses, such as hydrocyanic acid (HCN) and its alkali salts (sodium cyanide NaCN, and potassium cyanide KCN) which are solid substances.  There are own rules for work with cyanides (see. "Forskrift om cyanides") 

Some substances are toxic since they accumulate in the body, such as mercury compounds and other heavy metals (see chap. 4.4.7). 

Organic dissolvent attack the central nervous system and can cause permanent damage, centrally and peripherally.  Low concentration can lead to damage if the exposure has lasted for a long time.  Work with organic dissolvent shall take place in closed hoods, or with other kind of protection.

Many substances are carcinogenic, such as acrylamide, formalin, benzene, toluene, phenols, phenylenediamin, nitroso-, azo-, and inorganic compounds of beryllium, chrome, nickel and arsenic.  Some substances can have a mutagenic effect.

Bromine is a dangerous fluid (boiling point 58°C).  If you get it on the skin, rinse with a watery solution of sodiumthiosulphate (Na2S2O3), and thereafter with water.  Bromine will cause wounds that will heal slowly.  USE GLOVES!!

 4.5.5 Handling of substances causing allergy

See the MSDS

Among many others, chrome-, nickel-, arsenic-, cobalt-, mercury compounds, photo chemicals, formaldehyde, some benzene derivates and dyes lead to allergic reactions such as, eczema, reaction from the eyes, mucous membrane and bronchia.

Working with substances that can cause allergy or any other damage; use gloves and an outlet.
4.5.6 Handling of inflammable organic fluids.

Fires in laboratories are often caused by work with inflammable compounds, especially organic fluids.  Many of these are volatile and produce inflammable vapour that are heavier than air and congregate along the floor and lab benches.  Ignition may happen in many ways:  Open flame, electrical switches, thermostats, friction heat, static electricity, sparks from engines or apparatus or chemical reactions.

Heating or distillation of inflammable liquids must not be done over an open flame.

Filtering of hot substances dissolved in organic solvents is extremely dangerous due to the heavy evaporation.  This must only take place in a closed hood where no open flame is in use.

Inflammable liquids shall be stored in approved fireproof cabinets.  Do not leave bottles with inflammable liquids uncorked

 4.5.7 Handling of mercury and mercury compounds

Mercury vapour is extremely toxic.  Spill of mercury is very difficult to clean up.  In small rooms with poor ventilation, the concentration of mercury vapour may reach the limit of what is regarded as safe to work in (administrativ norm). Keep mercury submerged in water and shall be delivered distinctly labelled (see "Retningslinjer for avhending av spesialavfall ved UiTø"). 

Spill/accidents

Spill of mercury shall immediately be removed.  Use a mercury pipette that is equipped with a droplet snare and a container for collection of mercury. Chemicals could also be used to destroy spilt mercury.  Zink powder binds mercury as amalgam, sulphuric powder as sulphide.  Then the spilt mercury can be easier to collect.

 4.6. WASTE 

Danger labelled chemicals in concentrations above certain limits, shall not be poured down the sink, or left together with normal waste.  This waste shall be labelled and delivered to an especially reception unit (see. "Retningslinjer for avhending av spesialavfall ved UiTø")

Glass waste shall be collected in own containers and thrown on a predetermined place (see. "Retningslinjer for avhending av spesialavfall ved UiTø"). 

 4.7 VACUUM OG PRESSURE APPARATUS 

Use only glass apparatus that are designed to tolerate vacuum, and control that the apparatus has no defects.  If the apparatus implodes fragments will fling around as if it had exploded.

Experimental apparatus under pressure, must not be opened until the pressure is neutralized with the surroundings.  This is especially important if the pressure apparatus contains inflammable gasses, since these may ignite due to the heat generation.

Apparatus under pressure for a long time, should have a safety valve and manometer.  See to that the flexible tubes in use tolerates excess pressure and are resistant against the substances in use.

Excitator with large vacuum, shall be secured in case of implosion.  Put it in the closed hood, or mount a grid around it.

 4.8 CENTRIFUGE 

It is important that the tubes in the centrifuge are in balance.  This is especially important at high speeds.

See to that the rotor is connected according to the instructions and that the lid (if there is one) is attached correctly.

 4.9 USE OF GAS BURNER

See to that the gas burner and the flexible tubes are in good conditions.  Some gas burners can burn “inside” due to low gas pressure.

Gas burners shall be on low pressure when it ignites

 4.10 Use of boiling stones 

A liquid parboiling or that has boiled for a while, may shock boil with spurts as an effect.  This can be avoided using boiling stones such as pumice stone, china shard, unglazed isolation pearls or anthracite.  Be careful when you put the boiling stones into overheated fluids.  It can cause an explosive boiling.

Cocking dissolution that are heavily foam, it may be better to use a magnetic stirrer instead of cocking stones.
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