
Accident Prevention and First Aid

1Chapter

1.1  S A F E T Y
Chemicals must always be handled with great care and attention. Many are potentially 
dangerous to health, possibly even poisonous and some are explosive. The majority of 
organic solvents are fl ammable, some have very low boiling points and may catch fi re 
even on a hot surface at these low temperatures. Chapters 2 and 13 give details of the 
properties of some compounds.

It is essential that one is aware of possible hazards and prevents accidents.

1.1.1 Safety in the Laboratory

(a) Laboratory Equipment
A typical, well-equipped laboratory has workbenches with cupboards beneath 
them, shelving, rotary evaporators and fume hoods with movable vertical shields 
at the front.
There should be provision for leaving reactions running safely overnight.
Separate waste bottles should be available for chlorinated and non-chlorinated 
solvents. Broken glass, chromatographic supports and drying agents should be 
collected separately (see Chapter 13).

(b) Safety Apparatus
A laboratory should contain eyebaths, fi re extinguishers as well as (often outside 
the actual laboratory) fi re blankets, showers, bandages and fi re alarms.
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Before you start work make sure you know where the eyebaths, fi re extinguishers, fi re 
blankets, showers and bandages are located as well as the emergency exit routes.

Read the local fi re rules and think about them, e.g. what happens when an alarm is set 
off? Always obey instructions from those in charge.

(c) Personal Equipment
(i) Laboratory Coat

Ideally one made of cotton, as synthetic materials can cause severe burns if 
there is a fi re.

(ii) Safety Spectacles
Must be worn at all times. Contact lenses are a hazard, as solvents or other 
liquids can be drawn behind them by capillary action and then cannot be 
washed away quickly. Prescription spectacles are available for those who wear 
glasses. 

(iii) Gloves
Rubber or latex gloves usually prevent skin contact with undesired sub-
stances.

(iv) Shoes
Wear closed, skid-proof shoes.

1.1.2 Some Rules About Conduct and Safety

(a) Flames
• Bunsen burners: ideally, one should use a fl ame only when other heat sources are 

unavailable or inadequate. Bunsen burners should only be used in exceptional 
circumstances, and then in a fume hood. Even in such cases, it is essential that 
one makes sure that there are no fl ammable materials near the fl ame.



• Many fi res are caused by inappropriate destruction of reactive compounds (see 
Chapter 13).

(b) Smoking
• Smoking is totally forbidden in the laboratory. 

(c) Glass Apparatus
• Because glass is fragile, it must always be handled with care.
• Avoid increasing the internal pressure in vessels. Make sure that reaction or dis-

tillation apparatus is not a sealed system; use a drying tube or gas valve.
• Check that fl asks do not have any cracks or fl aws.
• Be particularly careful when opening ampoules; always cool in ice fi rst.

(d) Vacuum Work
• Do not evacuate fl at-bottomed fl asks; they may implode.
• Use a safety cage when evacuating vacuum desiccators.
• Rotary evaporators can be made safer by enclosing the condenser in plastic 

netting.

(e) Liquid N2

• Fill apparatus from the reservoir behind a safety shield.
• Wear safety glasses, gloves and solid shoes.
• Cover the open Dewar fl ask with a cloth when transporting it.
• Immerse cold traps in liquid N2 slowly and under vacuum.

1.1 SAFETY 3



4 1 ACCIDENT PREVENTION AND FIRST AID

1.1.3 General Rules About Handling Chemicals

• A knowledge of the correct handling of chemicals and of potential hazards is an es-
sential characteristic of a responsible chemist (see Chapters 2 and 15).

• Label all containers with a description of their contents. It is essential that contents 
are clearly identifi ed.

• Always wear safety glasses and gloves when handling concentrated H2SO4. If acid 
gets onto the skin, wipe it off immediately with cotton wool or a cloth, rinse with 
plenty of water and then seek medical attention. To dilute concentrated H2SO4, add 
acid carefully to water (not vice versa). Sulfuric acid must not come into contact 
with chlorates, permanganates, concentrated ammonia or alkalis, or alkaline earth 
hydroxides, as they may react explosively.

• Contact with HF or its vapour is exceptionally dangerous. Burns are extremely pain-
ful. If you have to use HF, make sure you have read all the safety precautions fi rst.

• Exceptional care is needed in handling carcinogenic substances:

Do not use them except when unavoidable.
Carcinogenic reagents and solvent can often be substituted by less hazardous 

substances.
It is often possible to avoid the use of carcinogens by choosing alternative syn-

thetic routes.
Risks can be substantially reduced if one has the required skills and implements 

all the requisite safety precautions.
Work in a fume hood, use disposable gloves, wear a dust mask and cover the 

work surface with aluminium foil.
Handle carcinogenic material only in closed vessels.
Destroy any excess reagents or reaction residues promptly.

• See Chapter 2: Environmentally Responsible Handling of Chemicals and Solvents.
• See Chapter 13: Disposal and Destruction of Dangerous Materials.

1 . 2  AV O I D I N G  A C C I D E N T S

1.2.1 First Aid

(a) Eye Injuries
If any chemical gets into the eyes, the eye should be washed at once with water 
at the nearest tap or eyebath. Washing should continue for at least 10 minutes. It 
is particularly effi cacious and the injury becomes almost painless if the tap in the 
laboratory is fi tted with a moveable mixing nozzle. The help of a second person 
in holding the head and holding open the eyelids to ensure thorough washing is 
desirable. This procedure is appropriate for accidents involving acids, strong bases 
(especially dangerous as they disintegrate the tissues and allow the contaminant to 
penetrate more deeply) and other chemicals.



Under no circumstances should acid splashed in the eye be washed out with bases 
(or vice versa), as this generally does more harm than good. After the eyes have 
been thoroughly rinsed with water for a suffi cient period, professional medical 
attention should be sought. Contact lenses should not be worn in the laboratory 
as chemicals may be drawn under the lenses by capillary action and cannot easily 
be rinsed out.

(b) Skin Burns
Cool at once with running water. Larger burns may need to be covered with cloths 
soaked in cold water. These procedures also reduce the pain. Then seek profes-
sional medical attention. Do not cover burns with oily or greasy ointments. Do 
not puncture blisters.

(c) Cuts
Most cuts occur when handling glass. Many accidents can be prevented if glass is 
handled with a glass cloth or leather gloves, especially when being pushed through 
holes in stoppers, etc.

Take particular care to cool ampoules thoroughly in ice before opening them.
(i) Treatment

Small cuts: Allow to bleed, disinfect, bandage.

Larger cuts:  If necessary stop bleeding, cover with a bandage (without dis-
infectant) and get medical attention.

Cut fi ngers:  Remove rings; unless they are obviously diffi cult, cuts on the 
fi ngers should be examined by a doctor.
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(ii) Bleeding
Stop the bleeding by:

• raising the affected limb;
• if this is not suffi cient, applying pressure at the appropriate pressure point 

(requires practice!) or applying pressure directly over the wound, using a 
large dressing.

Make sure bleeding has stopped.

Seek medical attention.



(d) Poisoning
Medical treatment is easier if the nature of the poison can be established (obtain a 
sample of the substance, gas, vomit, etc.).

General Procedure

• elimination of the poison;
• medical treatment.

(i) Oral Poisoning
Induce vomiting by giving warm salt water (three heaped teaspoons of NaCl per 
glass) to drink. Repeat until vomit is clear. Then seek medical aid.

Do not induce vomiting if unconscious or if solvent, acid or alkali has been
swallowed.

If solvent has been swallowed, do not induce vomiting, but give 200 cm3 of pure 
liquid paraffi n to drink. 

Then seek medical aid.

(ii) Gas Poisoning
Remove victim from the danger zone (wear compressed air breathing appara-
tus, if necessary), keep him/her quiet and transport to doctor on a horizontal 
stretcher. Painful coughing may be assuaged somewhat by inhalation of alcohol 
vapour (using a cotton wool pad soaked in ethanol).

(iii) Percutaneous Poisoning
Remove contaminated clothing immediately, wash the affected area thoroughly 
and then seek medical assistance.

In acute cases, the time factor is critical. Carry out the above fi rst aid proce-
dures and get medical attention immediately. Clothing must be washed and aired
before re-use.

Knowledge of the toxicity of chemical substances is an essential part of the train-
ing of a responsible chemist.
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Links to information about safety in chemical laboratories

http://www.hse.gov.uk/chemicals is the offi cial government source for the UK and is 
legally binding.

Online access to a large variety of information about safety (and many other aspects 
of chemistry and chemicals) is avaibable via PSIgate: http://www.psigate.ac.uk/ → 
chemistry → safety.

Information about occupational exposure to hazardous chemicals in laboratories is 
published by the Occupational Safety & Health Administration of the U.S. Depart-
ment of Labor:

http://www.osha.gov/


