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HOW TO USE THE ENCYCLOPAEDIA

)

Articles are classified in strict alphabetical order. When a title consists of several words, the most
significant of these is used as a heading. Because of their complexity the different aspects of some
subjects, such as "Accidents”, are dealt with in several articles, which are, as far as possible, usually
grouped together.

Wherever necessary for the understanding of the subject, the articles themselves contain cross
references to other articles, in particular to those whose direct relation to the entry might escape the
reader.

However, the analytical index remains the main tool for guiding the reader to-a given item. It lists,
again in strict alphabetical order, the subjects dealt with in the articles, including those which, though
treated more briefly or sometimes even only mentioned in the bibliography attached to an article, are
nevertheless of some importance for occupational health and safety. The page indicated against each
entry in the index is the first page of the article concerned.

Chemical and physical data

Normally, the nomenclature of chemical substances follows that of the International Union of Pure and
Applied Chemistry, with the exception of a few products for which the old terminology is still very widely
used in occupational safety and health practice. For organic compounds the main synonyms have also
been provided.

Certain physical and chemical data of interest from the standpoint of occupational safety and health
are given at the beginning of articles dealing with dangerous substances. For the sake of uniformity the
main sources of these data have been the following publications: CRC handbook of chemistry and
physics. Weast, R. C., and Astle, M. J. (eds.) (West Palm Beach, CRC Press Inc., b9th ed., 1978-79);
Dangerous properties of industrial materials. Sax, |. N. (New York, London, Toronto, Melbourne, Van
Nostrand Reinhold Company, 5th ed., 1979) . Handling chemicals safely (Amsterdam, Het Veiligheids-
Instituut, 2nd ed., 1980).

The information given is usually as follows:

m.w. molecular weight
or alternatively

a.w. atomic weight
sp.gr. specific gravity (water = 1) or density (kg/m?)
m.p. melting point

b.p. boiling point
fr.p. freezing point

v.d. vapour density (air = 1)

V.p. vapour pressure

f.p. flash point (closed cup, unless indicated oc = open cup)
el explosive limits in % by volume, lower and upper

1.1, auto-ignition temperature

Solubility: slightly soluble = less than 10 g/100 cm?;

soluble = 10-100 g/100 cm?;

very soluble = more than 100 g/100 cm?
Description
Exposure limits for concentrations of toxic substances in the air
(see below).



Exposure limits

These include the United States Occupational Safety and Health Administration (OSHA) values and
when they differ or are the only ones in existence, those of the National Institute of Occupational Safety
and Health (NIOSH)-and the American Conference of Governmental Industrial Hygienists (ACGIH), as
well as the MAC values (maximum allowable concentrations) fixed by the Ministry of Public Health in
the USSR. The values quoted are those valid in 1980. They are subject to periodical adjustment and
should not be taken over-rigidly.

The foltowing further details may be given:

TWA time-weighted average for a normal 8-h work-day and 40-h work-week, unless
otherwise indicated;

TLV time-weighted average adopted by the ACGIH for a normal 8-h work-day and 40-h
work-week ; 3 |

ceil ceiling, i.e. the concentration that should not be exceeded even instantaneously;

skin - possibility of absorption in significant amounts through the skin, mucous
membranes and eye;

STEL short-term exposure limit of the ACGIH, i.e. the maximum concentration to which

workers can be exposed for a period of up to 15 min continuously, provided that no
more than four excursions per day are permitted, with at least 60 min between
exposure periods and provided that the daily TLV/TWA is not exceeded;

IDLH concentration immediately dangerous to life or health from which a worker could
escape without any escape-impairing symptoms or any irreversible health effects
(NIOSH/OSHA Standards Completion Programme) ;

MAC USSR maximum allowable concentration not to be exceeded:

TSRAL USSR temporary safe reference action level.

In view of their general usefulness for preventive purposes, the above-mentioned exposure limits
have been added by the editor; their inclusion in an article does not imply that the author of the article
accepts their accuracy.

Units of measurement and abbreviations

The units of measurement used in the encyclopaedia are those of the International System (S1), with the
exception of a few that are recognised by the International Organisation for Standardisation and still
widely used. A list of the symbols for units and of the their abbreviations, together with conversion tables,
is to be found in appendices to the second volume.

Abbreviations other than those of units or measurement and the physical and chemical data
mentioned above are given alongside the full expression the first time they are used in an article.

Some abbreviations commonly used in occupational health and safety are, however, employed
without further amplification. These include:

mmHg miliimetres of mercury

ppm parts per million

ppb parts per billion

ppcm?  particles per cubic centimetre

ppcf particles per cubic foot

LCss lethal concentration 50

LD&s lethal dose 50

%w/w  percentage, weight in weight, i.e. number of grammes
of active substance in 100 g of product

Text of articles

Almost 70% of the entries consist of revised articles from the 1972 edition. Any significant addition to or
alteration of the author’s original text by the editor is included in square brackets. In several articles use
has been made of the bibliography in order to enlarge the scope of the entry beyond the treatment given
by the author; thus, on controversial matters that have not yet been settled, suggested readings may
express views different from those of the author.

Throughout the encyclopaedia, whenever workers in general are referred to, for the sake of brevity
only pronouns of the masculine gender have been used. Unless the context requires a restrictive
interpretation any such reference should be read as applying equally to both women and men.
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Transliteration

The recommendations of the ISO’s International System for the Transliteration of Slavic Cyrillic
Characters (2nd ed., R 9-1968) have been followed throughout the encyclopaedia.

Bibliographical references

Each article is usually accompanied by a short bibliography of suggested resdings, the purpose of which
iIs much more to supplement the information in the article and to develop individual points or different
approaches than to support statements or figures quoted by the author.

Where possible and appropriate, care has been taken to include documents published in different
countries so as to cater for as wide a circle of readers as possible. No mention is usually made of sources
of general information, such as textbooks and standard works of reference; the information concerned is
generally easily accessible. References preceded by a CIS number have been abstracted by the
International Occupational Safety and Health Information Centre (CIS), and in those areas the CIS is
available for further bibliographical research and services.

In addition to the language of publication, the choice of the reader may be further guided by the
details given of the length of the suggested reading, the number of references it contains, and whether
itis illustrated or not. Furthermore, in a number of cases the references have been grouped under subject
headings according to their main content.
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LIST OF ARTICLES AND APPENDICES

VOLUME 1

Abattoirs

Abrasive cleaners

Abrasives

Absenteeism, causes and control of

Absenteeism, definition and statistics of

Accelerators, particle
Accident analysis
Accident cost
Accident investigation
Accident proneness
Accidents

Accidents and diseases, notification of

Accidents, commuting

Accidents (human factors)

Accidents, occupational domestic

Accidents, off-the-job

Accident statistics

Acetaldehyde

Acetic acid

Acetone and derivatives

Acetylaminofluorene

Acetylene

Acid-base balance

Acids and anhydrides, inorganic

Acids and anhydrides, organic

Acridine and derivatives

Acrolein

Acro-osteolysis, occupational

Acrylic acid and derivatives

Acrylic resins

Acrylonitrile

Actinide elements

Actors and players

Adaptation

Adhesives

Aerosols

Aerospace (ground operations)

Aerospace (space operations)

Agricultural chemicals

Agricultural implements

Agricultural machinery

Agricultural work

Agricultural workers

Agriculture, occupational health and
safety measures in

Alr

Airborne micro-organisms in the workplace

Air conditioning

Aircraft and aerospace industry
Air ionisation

Air pollution

Air pollution control

Airports

Alcoholism

Alcohols

Aldehydes and ketals

Algae

Alkaline materials

Alkaloids

Alkyd resins

Alkylating agents

Allergy |
Allergy, screening and treatment of -
Allyl compounds

Altitude

Aluminium alloys and compounds
Alveolitis, allergic extrinsic
Amides

Amines, aliphatic

Amines, aromatic
Aminothiazole

Aminotriazole

Ammonia

Anaesthetists

Ancylostomiasis

Aniline

Animal experimentation
Animals, aquatic

Animals, venomous
Anthracene and derivatives
Anthrax

Anthropometry

Antibiotics

Antidotes

Antimony, alloys and compounds
Apprentices

Arsenic and compounds
Arsines

Artists

Asbestos

Asbestosis

Asbestos (mesothelioma and lung cancer)
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Ashes and cinders
Asphalt

Asphyxia

Asthma, occupational
Audiometry
Audiovisual aids
Automation
Automobile industry

Automobiles, safety and health design of

Avalanches and glaciers
Aviation—flying personnel
Aviation—ground personnel
Aziridines

Azo and diazo dyes

Back pain

Bagasse

Bakeries

Bamboo and cane

Bananas

Band saws

Barium and compounds

Bark

Barrier creams and lotions

Batteries, dry

Batteries, dry (mercury)

Batteries, secondary or rechargeable,
or accumulators

BCG

Beat diseases

Benzanthrone

Benzene

Benzoy! peroxide

Benzyl chioride

Beryllium, alloys and compounds

Beverage or soft drink industry

Bevetages at work

Biological monitoring

Biological rhythms

Biomechanics

Biometrics

Biotransformation of toxic substances

Biscuit making

Bismuth and compounds

Bladder cancer

Blasting and shotfiring

Blastomycosis

Bleaching and bleaching agents

Blind workers

Blood diseases, occupational

Body reference man

Boilers and pressure vessels

Boilermaking

Boilers and furnaces, cleaning and maintenance of

Bolt guns

Bone and bone meal

Boranes

Boron, alloys and compounds
Brewing industry

X

Brick and tile manufacture
Briquette manufacture
Bromine and compounds
Bromomethane

Bronchitis, chronic, and emphysema
Brucellosis

Building construction
Burns and scalds

Burns, chemical

Bursitis and tenosynovitis
Business machine operation
Butadiene

Butchery trade

Button manufacture
Byssinosis

Cable transport

Cadmium and compounds
Calcium and compounds
Calcium carbide

Calcium cyanamide
Calibration

Camphor

Campylobacter infections
Cancer, environmental
Cancer, occupational
Cancer, occupational (legislation)

Cancer, occupational (statistics and registration)

Candle manufacture

Canning and food preserving
Caplan’s syndrome

Carbamates and thiocarbamates
Carbon black

Carbon.dioxide

Carbon disulphide

Carbon monoxide

Carbon tetrachloride
Carcinogenic substances
Carcinogenic substances, epigenetic
Cardiacs at work
Cardiovascular diseases
Cardiovascular exercise tests
Cardiovascular system

Carpets, handwoven

Carpets, machine-made

Castor oil and bean

Catalysts

Cataract, occupational

Catering, industrial (operation)
Catering, industrial (organisation)
Cellulose and derivatives
Cement

Centrifuges

Cervicobrachial disorders, occupational

Charcoal burning

Chelating agents

Chemical industry

Chemical reactions, dangerous
Chemicals, new



Chlorinated nitroparaffins

Chiorine and inorganic compounds

Chlorobenzene and derivatives

Chloroethylamines

Chloroform

Chloromethane

Chloronaphthaienes

Chloropicrin

Chloroprene

Chromium, alloys and compounds

Chromosome aberrations

Cinema industry

Civil engineering

Clay

Climate and meteorology

Clothing industry

Coal and derivatives

Coalworkers’ pneumoconiosis

Cobalt, alloys and compounds

Cocoa cultivation

Cocoa industry and chocolate production

Coconut cultivation

Codes of practice

Coffee cultivation

Coffee industry

Coir

Coke industry

Cold and work in the cold

Collective agreements (occupational safety and
health)

Colour in industry

Colour vision

Commerce

Commission of the European Communities (CEC)

Compressed-air work

Computers :

Concrete and reinforced concrete work

Conditioned reflexes

Confectionery industry

Confinad spaces

Contact dermatitis or eczema, occupational

Contagious ecthyma

Control devices, isolating and switching

Control technology for occupational safety and
health

Copper, alloys and compounds

Copra

Copy paper, carbonless

Coral and sheill

Cork

Corrosive substances

Cosmetics

Cotton cultivation

Cotton industry

Coumarins and derivatives of indandione

Council for Mutual Economic Assistance (CMEA)

Cowpox and pseudocowpox

Cramps

Cranes and lifting appliances

Cresols, creosote and derivatives
Cryogenic fluids

Cumene

Cuts and abrasions

Cyanogen, hydrocyanic acid and cyanides
Cybernetics

Cycloparaffins

Dairy products industry

Dangerous substances :

Dangerous substances, labelling and marking of

Dangerous substances, storage of

Dangerous substances, transportation of

Date palms

Day nurseries and nursery schools

CDT

Deafness, occupational

Decompression sickness

Degreasing

Dentists

Detection and analysis of airborne contaminants
(chemical laboratory methods)

Detection and analysis of airborne contaminants
(field methods) :

Detection and analysis of airborne contaminants
(instrumental methods)

Detergents

Diabetics at work

Diatomaceous earth

Diazomethane

Dibromochloropropane

1.2-Dibromoethane

Dichloromethane

Diesel engines, underground use of

Digestive system

Dimethylaminoazobenzene

Dimethyi carbamoyl chloride

Dimethy! sulphate

Dinitro- o-cresol

Dinitrophenols

Dioxane

Dioxin, tetrachlorodibenzopara

Diphenyls and terphenyls

Dirty occupations

Disability evaluation

Disability prevention and rehabilitation

Disasters

Diving

Dock work

Domestic workers

Doping

Dose-response relationship

Double-jobbing

Drilling, oil and water

Drilling, rock

Drinking water

Drug dependence

Dry cleaning

Dupuytren’s contracture
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Dust, biological effects of
Dust control in industry
Dust explosions

Dust sampling

Dusts, vegetable

Dyeing industry

Dyes and dyestuffs

EartR-moving equipment
Ecotoxicity

Effects, combined

Electrical accidents

Electrical equipment industry
Electrical installations, fixed
Electrical installations, temporary
Electric cable manufacture

Electric current, physiology and pathology of
Electric fields

Electricity distribution

Electricity, static

Electric lamp and tube manufacture
Electric power tools, portable
Electronics industry

Electroplating ,
Embryotoxic, fetotoxic and teratogenic effects
Emergency exits

Employers” and workers’ co-operation
- Enamels and glazes

Energy expenditure

Energy sources, comparative risks of
Engine testing

Entertainment industry

Enzymatic changes

Enzymes in industry

Epidemiology

Epilepsy

Epoxy compounds

Equilibrium

Ergonomics

Erysipeloid

Esters

Ethers

Ethics

Ethyl alcohol

Ethylene

Ethylene dichloride

Ethylene glycol dinitrate

Ethylene oxide

Executives

Exhaust systems

Explosives industry

Explosive substances

Exposure limits

Exposure limits, biological

Eve

Eye and face protection

Factory premises and workplaces
Falls

X/l

Falls from heights, personal protection against
Farmer's lung

Fatigue

Feathers

Felt hat manufacture

Felt industry

Fermentation, industrial
Ferroalloys

Fertilisers

Fettling

Fibres, man-made

Fibres, man-made glass and mineral
Fibres, man-made synthetic

Fibres, natural

Fibres, natural mineral

Fire

Fire fighting

Firemen

Fire prevention and protection

Fire protection equipment, in-plant
First-aid organisation

Fishing

Fitness for employment

Flammable substances

Flax and linen industry

Floors and stairways

Flour milling

Fluorine and compounds
Fluoroacetic acids and compounds
Fluorocarbons

Foam resins

Food-borne infections and intoxications
Food industries

Foot and leg protection

Foot and mouth disease

Footwear industry

Forestry industry

Forges

Formaldehyde and derivatives
Foundries

Frostbite

Frozen food industry

Fruit ripening

Fuel and oil additives

Fungicides

Furfural and derivatives

Fur industry

Furnaces, kilns and ovens

Gallium and compounds

Galvanising

Garages

Gardening and market gardening

Gas cylinders

Gases and air, compressed

Gases and vapours, biological effects of
Gases and vapours, irritant

Gas manufacture

Genetic manipulation

-



Genital system and sex-linked occupational
characteristics of women

Genital system, male

Geology and safety

Germanium, alloys and compounds

Glanders

Glass industry

Glove manufacture

Glycerol and derivatives

Glycols and derivatives

Gold, alloys and compounds

Graphite

Grinding and cutting fluids

Grinding and polishing

Group medical services

Gum arabic

Gypsum

Hair and bristle

Hair-cutting and shearing

Hairdressers

Halogens and compounds

Hand and arm protection

Handicapped and disabled persons

Handicrafts and craftsmen

Hand injuries

Hand tools, ergonomic design of

Hand tools, safety of

Hardeners

Hazardous areas, electrical apparatus
and wiring in

Head protection

Health physics

Hearing protection

Heat acclimatisation

Heat and hot work

Heat disorders

Heating of workplaces

Heat protective clothing

Helium-group gases

Helminthiasis

Hemp

Hepatitis, infectious

Herbicides

Hernia

Hexachlorobutadiene

n-Hexane

High risk groups

Histoplasmosis

IHome work

Hormones, sex

Horn

Hospitals

-Hotels and restaurants

Hours of work

Housekeeping and maintenance

Housing of workers

Human engineering

Human relations in industry

Hunting and trapping
Hydrazine and derivatives
Hydrazoic acid and azides
Hydrocarbons, aliphatic
Hydrocarbons, aliphatic: olefins
Hydrocarbons, aromatic
Hydrocarbons, halogenated aliphatic
Hydrochloric acid

Hydrofluoric acid

Hydrogen

Hydrogen peroxide

Hydrogen sulphide
Hydroxylamine

Hygiene, personal

Hypoxia and anoxia

Immunisation and vaccination

Incentives and productivity

Incentives, safety

Indicators and control panels

Indium, alloys and compounds

Industrialisation, impact on health and
safety of

Influenza

Information and documentation

Injection, accidental

Inks

Inland navigation

Inspection, safety and health

International Agency for Research on Cancer

International and regional organisations

International Association of Labour Inspection
(IALI)

International Atomic Energy Agency (IAEA)

International Ergonomics Association (IEA)

International Labour Organisation (1LO)

International Labour Organisation (application of
Conventions on occupational safety and health)

International Labour Organisation
(occupational safety and health activities)

International Occupational Safety and
Health Hazard Alert System

International Occupational Safety and
Health Information Centre (CIS)

International Organisation for Standardlsatlon
(1SO)

International Programme on Chemical Safety
(IPCS) |

International Social Security Association (ISSA)

lodine

Iridium and compounds

lron and compounds

lron and steel industry

|socyanates

|solated work

lvory

Jewelry manufacture
Jute
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Kapok

Kepone

Ketones

Kidney

Kienbock's disease

VOLUME 2

Laboratory work

Laboratory work, chemical

Laboratory work, microbiological

Labour legislation -

Lactones

Ladders

Larynx cancer

l.asers

Lathes

Laundries

Lead alkyl compounds

Lead, alloys and inorganic compounds

Lead arsenate

Lead control

Leather goods industry

Leisure time

Leptospirosis

Lifting and carrying

Lifts, escalators and hoists

Light, artificial

Lighting

Lightning

Limestone and lime

Liver |

Livestock confinement

Livestock feed preparation

Live work (low voltage)

LNG and LPG (liquefied natural gas and liquefied
petroleum gas)

Lubricants

Lung function tests

Machinery guarding

Machine tools

Magnesium, alloys and compounds
Maintenance of machiners and equipment
Major hazards ccntrol

Malaria

Manganese, alloys and compounds
Manganese: chronic poisoning
Manpower redeployment

Marble

Match industry

Maternity protection

Maximum weights

Mechanical engineering, work organisation in
Mechanical handling

Mechanisation

XIV

Median-nerve compression
(carpal tunnel syndrome)

Medical care at sea

Medical care of workers

Medical examination of workers

Medical history

Medical inspecticn

Medical practitioners

Medical records

Melamines

Mental health

Mentally handicapped. rehabilitation of

Mental work

Merchant marine

Mercury

Mercury: chronic poisoning

Mercury, organic compounds

Metal carbonyls

Metal fume fever

Metallising

Metals, alkali, and compounds

Metals, hard

Metals, heat treatment of

Metals, surface treatment of

Metals, toxicity of

Metal-working industry

Methaemoglobinaemia

Methyl alcohol

Mica |

Migrant workers

Miners’ nystagmus

Mines, coal

Mines, dust control in

Mines, metal

Mines, occupational health in

Mines, opencast

Mines, safety in

Mines, small-scale

Mines, ventilation of

Minimum age

Mirror manufacture

Mobile units

Molybdenum, alloys and compounds

Monotonous work

Morpholine

Motion sickness

Mouth and teeth

Multiphasic screening

Muscular work

Musicians

Mutagenic effects

Mycoses

Nails

Naphthalene

Nasal cancer, occupational

National Safety Council

Nervous system, central and autonomous
Nervous system, peripheral



Neuro-endocrine system-
Neurosis, post-traumatic
Newcastle disease

Nickel and compounds
Nicotine

Night work

Niobium, alloys and compounds
Nitric acid and nitrates
Nitriles and cyanates
Nitrobenzene
Nitro-compounds, aliphatic
Nitro-compounds, aromatic
Nitrofurans

Nitrogen

Nitrogen chloride

Nitrogen oxides
Nitroglycerin
2-Nitrcpropane

N-Nitroso compounds
Noise

Noise measurement and control
Nose ‘

Nuclear reactors

Nurses

Nutrition and food

Obesity

Occupational diseases: international list

Occupational health

Occupational health in developing countries

Occupational health institutes

Occupational health legislation

Occupational health, medico-legal aspects of

Occupational health organisation

Occupational health, teaching and training of

Occupational hygiene

Occupational hygiene laboratory

Occupationgl hygiene practice

Occupational hygiene, systematic approach and
strategy of

Occupational hygiene, teaching and training of

Occupational nurse

Occupational physician

_ Occupational safety and health teaching and
training

Occupational safety, development and
implementation of

Occupational safety in developing countries

Occupational safety in undertakings

Occupational safety, national policies of

Offices

Offshore oil operations

Qil palms

Oils and fats, animal and vegetable

Older workers

Opium

Organisation for Economic Co-operation and
Development (OECD)

Ornithosis and psittacosis

Osmium, alloys and compounds
Oxalic acid and derivatives
Oxidising substances

Oximes

Oxygen

Ozone

Packaging

Painting and varnishing

Paints, lacquers and varnishes

Palladium, alloys and compounds

Paper and paper pulp industry

Parathion

Partial Agreement of the Council of Europe

Patch tests

Peanuts

Pearis

Peat and lignite

Pedals and levers

Pencils and ball-point and felt pens

Pentyl alcohols

Peptic ulcer .

Perfumes and essences

Permanent Commission and International
Association on Occupational Health

Permit-to-work systems

Peroxides, organic

Pest control at the plant

Pesticides

Pesticides, halogenated

Pesticides, organophosphorus

Petrochemicals

Petroleum and petroleum products

Petroleum, extraction and transport by sea of

Petroleum products, storage and transport of

Petroleum refineries

Pharmaceutical industry

Pharmacist

Phenolic and amino resins

Phenois and phenolic compounds

Phenothiazine and derivatives

Phenylhyadrazine

Phosgene

Phosphates and superphosphates

Phosphine

Phosphorus and compounds

Photographic laboratories, industrial

Photographic processing

Photographic sensitive materials

Phthalates

Phthalic anhydride and some derivatives

Physical training

Physiology of work

PIACT (International Programme for the
Improvement of Working Conditions and
the Environment)

Pickling

Picric acid and derivatives

Pineapples

Xy



Pipelines

Planing machines, wood

‘Plantations

Plastics industry

Plastics processing industry
Platinum. alloys and compounds
Plutonium

Pneumatic tools

Pneumoconioses

Pneumoconioses, international classification of
Pneumoconiosis, infective

Poison centres

Poisoning, acute, treatment of
Polyacrylonitrile fibres

Polyamides :
Polychlorinated biphenyls

Polycyclic aromatic hydrocarbons
Polyester fibres

Polyester resins

Polyfluorines

Polyolefins

Polypropylene fibres

Polystyrene

Porphyrins

Postal services

Postures and movements, occupational
Pottery industry

Power stations

Power transmissions

Precious stones

Precision instrument manufacture
Presses

Preventive medicine

Printing '

Productivity and safety and health
Project design in industry: engineering interaction
Protective clothing

Psychogenic (mass) illness or hysteria, epidemic
Psychology. industrial
Psychopathology, occupational
Psychotechnics

Pumice

Pyridine, homologues and derivatives
Pyrolysis

Pyrotechnics industry

Pyrrole and pyrrolidine

Q fever

Quarrying

Questionnaire design

Rabies

Radar

Radiation, ionising: accidents and emergencies

Radiation, ionising: agricultural uses

Radiation, ionising: biological effects

Radiation, ionising: decontamination

Radiation, ionising: detectors and portable survey
instruments

XVI

Radiation,
Radiation,

ionising: equivalence of chemicals
lonising: industrial uses
Radiation, ionising: medical surveillance
Radiation, ionising: medical uses
Radiation protection

Radiation protection philosophy
Radiation, radiofrequency
Radiation, ultraviolet, visible and infrared
Radioactive luminous compounds
Radioactive materials

Radioactive materials: transport and storage of
Radioactive ore, mining and milling of
Radioactive waste management

Radio and television broadcasting
Radium

Radon and thoron

Raffia

Railways

Rare earths .

Raynaud’'s phenomenon

Recovery industry

Refractories

Refrigerating plants

Refuse collectors

Resins, natural

Respiratory cancer, occupational
Respiratory protective equipment
Respiratory system

Rest periods

Resuscitation

Retirement from work

Rhenium, alloys and compounds
Rheumatic diseases

Rhodium, alloys and compounds

Rice

Ringworm

Risk acceptable in industrial society
Road accidents: human factor

Road maintenance

Robots and automatic production machinery
Rocket propellants

Rodenticides

Rodents

Rolling mills

Rolls

Roofing

Rope (fibre) industry

Routing machines

Rubber cultivation

Rubber industry, natural

Rubber, synthetic

Rubella

Ruthenium, alloys and compounds

Safety and health education
Safety approval and certification
Safety belts

Safety colours

Safety factor: exposure limits



Safety nets

Salt industry

Sampling, personal
Sandblasting and shotblasting
Sanitary facilities

Sawmills

Saws

Scaffolding
Schistosomiasis

Seasonal workers
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Laboratory work

The variety, size, type and complexity of scientific
laboratories preclude simple generalisations on the
health and safety of laboratory work. It must be
recognised that laboratory workers are selected and
employed primarily because of their specialised educa-
tion, knowledge and skills, and not because of any
qualifications related to health or safety interest. Unless
the laboratory is intimately integrated with a manufactur-
ing facility, the degree of regulation and control actually
enforced is usually lower than that for production
operations. In addition, there is a feeling which has been
fostered by the academic community itself that little
should be done to interfere with “academic freedom’™, no
matter how serious the consequence of that freedom.
Thisis true of freedom to formulate and express scientific
ideas, but control must be exercised over the laboratory
handling of materials that may be toxic, corrosive,
flammable or explosive, and scientific laboratory workers
shou!d be prepared to accept this control in return for the
advantages that derive from a well organised scientific
establishment. ‘

Problems of safety and health associated with
laboratory work have been reviewed by many organisa-
tions; summaries of the facilities which promote safer
operation have been published; and the need for wider
application and appreciation of industrial hygiene in the
laboratory has been advocated. In spite of this, however,
the basic problem remains that the laboratory worker has
relatively limited appreciation of safety and health. Few
academic institutions have made a serious attempt to
integrate practical knowledge concerning hazardous
materials and processes into their formal training, to
ensure that the trained personnel will be able to
recognise and to prevent excessive exposures. In
addition, research laboratories in academic institutions
and in government and industrial establishments are
frequently at the frontiers of knowledge both of science
and of hazards. For this reason, laboratory workers are
often the first persons to be exposed to new chemical
and physical dangers, and they may suffer unexpected
Injury unless effective control, monitoring and medical
supervision are integrated into the planning of the
laboratory operations.

Laboratory operations. No full detailed account could be
given of the numerous and varied functions that are
performed by laboratory workers in the great variety of
laboratories in which research, analysis testing and
process control are carried on. For the purpose of this
article it may be sufficient to say that toxic, corrosive,
flammable and explosive substances are handled often in
fragile glass apparatus, ionising and other radiations are
studied and used, electrical apparatus at lethal voltages
may be assembled, tested and operated, and disease-
infested tissue and animais may have to be examined,
tested and assessed.

The hazards are not always obvious to the laboratory
worker. Negiect of safety and health measures can have
sSerious conseguences.

SAFETY AND HEALTH MEASURES

A safety policy will be successful only if the arrange-
ments are inaugurated and supported and enforced by
the responsible director vested with adequate authority.
His responsibilities will begin with the design of the
laboratory and its fittings.

Laboratory facilities. |If the laboratory is for chemical,
biological or pathological work, certain basic safety
provisions will almost certainly be necessary. One basic
necessity is a properly designed and maintained ventila-
tion system including chemical fume cupboards or
hoods with sash windows and adequate air velocity at
the openings. The provision of fume cupboards or hoods
should be generous and they should be conveniently
situated in relation to the benches to ensure that
dangerous operations will not be performed on open
benches because of the inconvenience of transferring
the apparatus to a remote situation where it cannot be
kept under continuous observation. They should be
provided with the usual services—gas, electricity, water
and, in certain circumstances, compressed air.

The laboratory design should include appropriate fire
protection for dangerous chemicals. If flammable liquids
are extensively used in considerable quantity, provision
should be made to reduce the fire hazard. Heating

A laboratory waorker using tongs and wearing
goggles and asbestos gloves whilst handling
,material in a laboratory furnace.
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