Accident Prevention and First Aid

1.1 SAFETY

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 flammable, some have very low boiling points and may catch fire
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).

E

Safety Apparatus
A laboratory should contain eyebaths, fire extinguishers as well as (often outside
the actual laboratory) fire blankets, showers, bandages and fire alarms.
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1.1.3 General Rules About Handling Chemicals

e 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 identified.

e Always wear safety glasses and gloves when handling concentrated H,SO4. 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 H,SO4, 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.

e 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 first.

e 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.

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

1.2 AVOIDING ACCIDENTS
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 efficacious and the injury becomes almost painless if the tap in the
laboratory is fitted 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.
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(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

e climination of the poison;
e 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 200cm? of pure
liquid paraffin to drink.

Then seek medical aid.

(i1) 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).

(111) 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 first 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 official 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/



