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PREFACE

Praise be to Allah, The Lord of All Creatures, prayer 
and peace be upon His Prophet and Messenger, Mo-
hammed, and his Family and Companions. 

It is our pleasure as The Committee of Instruments 
and Laboratories, Faculty of Science, King Saud Uni-
versity, to introduce this Safety Guidebook for the 
Faculty of Science laboratories as part of the overall 
safety for its members and to create the right and 
safe atmosphere which helps to raise the education-
al aptitude of the students.

The Faculty of Science runs a lot of laboratories 
where students perform the practical part of their 
studies. These laboratories contain many devices 
and chemical substances which, if mishandled or 
misused, cause serious injuries and harm to indi-
viduals and facilities alike. Among the risks that may 
occur in laboratories are mechanical and electrical 
hazards in addition to harm that may ensue from 
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glass and living organisms. The most dangerous risks are those result-
ing from exposure to toxic chemicals and chemicals produced during 
the performance of experiments by the students.

This Guidebook was prepared to keep the Faculty Members informed 
of the dangers they may face and the means to avoid them. It also con-
tains a detailed explanation of the possible risks in each department 
individually. This Guidebook is a result of a study that was carried out 
by a  group of professors in the Faculty of Science. This group reviewed 
the rules of safety as it exists in the Faculty laboratories.

In conclusion, the Committee extends its truest thanks to everyone 
who contributed to the preparation of this Guidebook. A special thank 
is due to the Dean of the Faculty of Science Prof. Dr. Awad bin Metireec 
Al-Johany for his continued support and efforts in the development of 
the Faculty of Science. We also wish to thanks Prof. Dr. Mahmoud bin 
Ahmad Munshi, The head of the Chemical Pollution Control Commit-
tee, for his valued cooperation. 

Finally, we ask Allah that this Guidebook be useful to all.

Committee of Instruments and Laboratories
College of Science

King Saud University
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CONTINGENCY AND 
EVACUATION PLANS

1- THE CONTINGENCY PLAN:
A contingency plan is a set of measures and actions prepared to face the 
expected risks in the chemical labs and facilities. It involves making the 
necessary arrangements to control the possible consequences, provid-
ing all measures to coordinates between all responsible and concerned 
agencies, and also making available all the necessary requirements to 
implement the plan, when needed. 

The plan includes the evacuation of the laboratories and facilities 
from the occupants in emergency cases and to take all necessary mea-
sures to ensure their safety, tranquility and security. It should be noted 
that the biggest burden for executing this plan rests with the security 
and safety unit of the facility. To reduce the amount of damage to each 
facility, the management prepares a detailed studied plan that can be 
implemented in case of emergency. A contingency plan requires the 
formation and training of crisis management and emergency situations 
teams for every facility and the identification of the tasks assigned to 
each team to serve as a framework for the implementation of the pro-
tection plans against accidents and fire fighting. It should also intro-
duce means of first aid and a guide for the protection of personnel in 
coordination with the Departments of Civil Defense and Security.
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2- THE EVACUATION PLAN: 
Evacuation is the transfer or moving of persons from vulnerable, dan-

gerous, disastrous or emergency locations to safe places. The evacuation 
plan aims to protect lives and property, to provide collective arrange-
ments for the proper behaviour at the time of evacuation, and to develop 
the spirit of cooperation among members of the group. The following 
points should be taken into account when preparing a plan of evacua-
tion:
 Insurance of safety equipments and the identification of the emergency 
exits and roads leading to the facility location.

 Placement of boards and guidance arrows indicating the emergency 
exits and corridors for each facility in the establishment.

 Prohibition of the use of elevators during evacuation time and espe-
cially during fire incidents.

 Determination of the assembly points and the agreement on a definite 
password recognized by the members of the emergency and evacua-
tion team.

 The provision of periodic training for the evacuation plan to contribute, 
to a large extent, to the application and the practical implementation of 
the plan and also to detect the negative aspects of the plan which can 
be avoided in the next training session. The psychological, mental and 
physical preparedness to deal with the event of evacuation contributes 
greatly to the facilitation of the task of civil defense, security and safety 
during the implementation of the evacuation plan. Despite the impor-
tance of the speed factor in the evacuation process, it is not the main 
objective since it always comes after safety in terms of importance.



IMPORTANT NUMBERS

Kingdom of Saudi Arabia
King Saud University
General Directorate of University Safety 
and Security
P. B: 2454
Postal Code: 11451 Riyadh
Location: General Administration Building 
(19) Ground Floor
E-mail: secure@ksu.edu.sa
Telephone: 4677837
Fax: 4684684
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Contact the Department during the time of emergency
Emergency within the university Campus:            950
Chamber of the University's operations:            4677866
Chamber of the University's operations:           4676298
Civil Defense: Inside the university Campus:          955
Outside the University:             998
King Khaled Hospital ambulance:            4671699
Alternate Director:              4673128



GUIDELINES FOR SAFETY IN 
THE  LABORATORIES

1- Read the warning labels on chemicals contain-
ers and glassware carefully in order to be alert the 
gravity of the contents and the precautions to be fol-
lowed when using them. 
2- Do not transfer chemicals outside the lab, but, if 
necessary, you should use both hands to carry the 
package, do not support it by the chest, and do not 
carry more than one package at a time.
3- Wash your hands well under running water after 
completing the laboratory work since this reduces 
the risk of poisoning by toxic chemicals.
4– Prepare only the required quantity of gases, espe-
cially chlorine and bromine. Preparation should be 
only in the Gas Expulsion Cabinet or in a place with 
good ventilation while a protective mask should be 
used.
5- Be careful when shaping forms of glass, and apply 
the general safety precautions.
6- Do not try to smell chemicals directly because 
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some of them are very dangerous and highly toxic.
7- Do not taste any chemical substance for any reason.
8- If you notice that the precaution affixed on the container of 
the chemical substance indicates that it is flammable, do not 
heat it on a direct flame, and stay away from any flame source 
during laboratory work, if possible.
9- For your safety, do not neglect to wear lab coats, protective 
masks, glasses and gloves when dealing with chemicals. 
10- Take care when dealing with mercury and, if a large amount 
is spilled on the ground, do not collect with your hands. If a 
little amount is spilled, you may get rid of it by spreading sul-
fur on.
11- When heating solutions, try to use an evenly distributed 
heat. This may be achieved by using the heating net or moving 
the test tube constantly on top of the flame. Do not direct its 
opening towards yourself or your colleague. 
12- Do not use a solutions storage bottle directly in the daily 
laboratory work. Pour the needed quantity into a beaker to 
prevent contamination of the chemical substance. Do not re-
turn the rest of the substance to the storage bottle. 
13- Close the chemical storage bottle immediately after taking 
the needed quantity to prevent misidentification of the covers 
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which may cause the pollution of the chemicals and hence 
the failure of some experiments. 
14– To ensure your safety, do not use the old fashion pipette 
that depends on mouth sucking. Use the automatic pipette 
instead when taking a quantity of the chemical substances. 
15- Avoid eating or storing foods in the laboratory, and don›t 
drink water allocated to the laboratory work. 
16– Smoking is strictly prohibited in the laboratories, particu-
larly near chemicals of flammable vapors. 
17- Walk quietly and do not rush or move suddenly. Avoid 
making fun, banter and squabbling in the laboratory.
18– Do not clutter the paths and corridors by devices and 
tools, especially those leading to the emergency exits which 
must have an easy and fast access.
19- Billboards and guidelines notices should be placed inside 
the laboratories and working places for implementation.
20- Students should be advised to follow the rules and to 
queue when entering the laboratory.
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PERSONAL SAFETY ACCESSORIES
Personal protection measures do not prevent accidents, but they 
may prevent or reduce damage and injury resulting from them. 
This means that the selection of personal protective equipment 
should be in conformity with the international standards for re-
ducing dangers to the least possible extent. Thus, they must be 
effective in preventing the risks facing the chemicals handlers.

Personal safety requires protective glasses, protective transpar-
ent face and head shields, breathing masks, hands and legs gloves 
and protective hat (helmet) and coat. The provision of various 
types of tools depends on the nature of the jobs such as lectur-
ers and their assistants (in the educational labs) and researchers, 
their assistants and technicians. This should be followed up by 
the Safety Department (or the Directory of Safety). Below is a list 
of these tools in detail:

PROTECTIVE TOOLS FOR THE FACE AND EYES:
1) Protective regular eye glasses are well known. They are easy to 
wear and use. Hence they must be used in the educational and 
research laboratories when conducting experiments (not neces-
sarily during desk work). Such items should be used in accor-
dance with the prevailing regulations and instructions.
2) The face shield is worn when dealing with solvents and acids 
since it is more effective in protection (Allah willing) than the 
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regular glasses in the case of spray fluid scattering (for any reason) on top 
of the head, face and eyes. 
3) Shaded glasses are used in case of exposure to intense light sources, 
such as those resulting from the oxygen welding torch (in mechanical 
workshops) or welding glass (in glass workshops) or otherwise.
4) Masks for the respiratory system are used when the chemical vapors 
(resulting from solvents or concentrated acids, or when installing or dis-
mantle distillation devices, etc) are of high-density. These vapors lead to 
a high degree of damage if inhaled. In normal circumstances chemical ex-
periments should be conducted inside a gas suction cabinet.
5) A protective head helmet and coat are needed temporarily in field trips 
and inside mechanical workshops and buildings. Such items should be 
provided to the safety team permanently.
6) The coat is used for protection from scattered or spilled materials that 
may contaminate or lead to the damage of clothing worn by those who 
perform the chemical experiments.
7) Gloves: they are many types, such as the disposable type which is light 
and used for laboratory experiments when dealing with chemicals and 
tools. Rubber gloves are similar to those used in homes for the protection 
from chemical pollution to varying degrees. The leather gloves are another 
type which provides protection when dealing with hot tools. There is also 
a heavy type of gloves used by workers in mechanical workshops, glass 
workshops, stores, etc.
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 Safety In The Chemistry
Department Labs
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The reaction in avoiding dangers is axiomatic since we move 

automatically away from what hurts us once we know the 
source of the danger. The chemicals are a source of danger 
as contaminants since some of them are harmful and irritant, 
some others are flammable or corrosive (i.e. causing erosion 
of the body tissues if spilled), and some are toxic (more details 
and examples will be mentioned later). Whether these chemi-
cals are gaseous, solid or liquid, their user may be exposed 
to hazards directly or indirectly. Gases are directly dealt with 
(through cylinders) or produced during the interactions. Flu-
ids may spread in the form of gases and vapors. Solids may be 
sublimated. There are some materials that are not explosive or 
chemically active, but they may burn, produce toxic or harm-
ful gases, or explode once other materials are added to them 
or when falling and hitting the floor. 

This Guidebook includes instructions to identify the nature 
of chemicals so that they may be dealt with in a safe manner 
in terms of conservation, storage, use and disposal. There are 
three basic principles needed to be considered when using 
and dealing with chemicals of all kinds. Those principles are 
arranged in order of importance as follows:
1. Be aware of explosion.
2. Be aware of spills and fires.
3. Be aware of the serious health effects resulting from the 
increased exposure to chemicals and fumes inhaled.

Since Safety is one of Quality requirements, and since Qual-
ity requires the assignment of responsibilities to the staff (us-
ers of laboratories) and the administration (college or depart-
ment), we will strive diligently to identify these responsibilities 
starting with the employees and ending with the administra-
tion. This Guide will be updated benefiting from the actual 
practice of these instructions. In general, in case of confusion 
in understanding what is reported here the Administration of 
the College may be consulted
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Table (1): Chemical classification system of the United Nations UN.

Class Type Examples

1 Explosive

 Metal azides

(Dry or containing by weight less than 50% 

water)

Picric acid

(Dry or containing by weight less than 30% 

water)

Trinitrotoluene (TNT)

2

2-1
Flammable 

gases

Acetylene (dissolved),  Ethylamine, Hydrogen 

,Butane, ethers

2-2 Toxic gases
.Nitrogen dioxide, Carbon oxide, Sulphur 

dioxide, Nitric oxide, Chlorine

2-3

Compressed 

and non-

flammable 

gasses

Argon (compressed or liquid), Helium, 

Nitrogen, Oxygen 

 3 

3-1

Flammable 

liquids

Light-

ing point     

<-18°C

Acetaldehyde, Diethylamine , Carbon 

disulphide, Acetone, Diethyl ether, 

Cyclohexane , Tetrahydrofuran

3-2

Flammable 

liquids

Lighting 

point     

-18 C to 23°C

Acetonitrile, Butandione , Ethanol , Ethyl 

acetate , Propanol,

Benzene, 1,4-Dioxan , Toluene
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3-3

Flammable 

liquids

Lighting 

point     

23°C to 61°C

Acetic acid 80-100%, Chlorobenzene, 

Formaldehyde solution

Nitro methane, Cyclohexanone, Furfuraldehyde

 4

4-1
Flammable 

solids

Magnesium, ribbon , Titanium, powder. , 

Phosphorus

red Silicon, powder.  , Naphthalene

4-2

Self flam-

mable sub-

stances

Metal dithionites , Magnesium diamide, 

Charcoal, activated

Diethyl magnesium, Phosphorus, white and 

yellow

4-3

Substances 

producing 

flammable 

gases when 

Moistening

Alkali Metals, Calcium carbide, Magnesium 

phosphide 

Sodium borohydride, Zinc, powder

5 

5-1
Oxidized 

substances

All nitrates, Calcium hypo chlorite, Ammonium 

dichromate

Hydrogen peroxide, Zinc peroxide, Sodium 

persulphate

5-2
Organic per-

oxides

Acetyl peroxide (up to 27% in solution), 

Dihydroperoxide

Lauroyl peroxide, Benzoyl peroxide (up to 72% 

as a paste) 
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Class Examples

6

6-1

Toxic sub-

stances

Dimethyl sulphate, Osmium tetroxide, Aniline, 

Mercury compounds , Potassium cyanide 

Harmful sub-

stances   

Oxalates, water soluble, Dichloromethane, 

Nirophenols

Trichlorobenzene 

6-2
Infectious 

substances

Infectious substances — these are substances 

containing 

disease producing micro organisms

7
corrosive  

substances

Acetic anhydride, Benzoyl chloride, Acetic, 

Hydrochloric, Nitric and Sulphuric acids, 

Bromine & solutions, potassium and Sodium 

hydroxides, Ferric chloride

8
Dangerous 

substances
Asbestos
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Table (2): Guide to the types of materials of the resistant gloves and their 

chemical symbols abbreviations.

type Suitable chemicals

Butyl rubber (Br)
Aldehydes, Carboxylic acids, Glycols and 
ethers. Hydroxyl compounds and alcohols 
Peroxides

Natural rubber (Nr)

Acetone, alcohols, Alkalies and Caustics 
Ammonium fluoride,  
Dimethyl sulphoxide (DMSO) 
Phenol, Plating solutions 

Neoprene (Ne)
Alcohols, Alkalies and caustics 
Cello solve, Degreasing solvents 
Mineral acids, Oils, Plating solutions 

Nitrile rubber (Ni)

Alcohols, Ammonium fluoride, Freons 
Hexane, Hydrofluoric and hydrochloric acid, 
Perchloric acid, Perchloro ethylene 
Phosphoric acid 
Potassium and sodium hydroxide 

Vinyl 
General prevention of contamination 
Medical examination, Nuisance materials 
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Table (3): Codes for trade names of glove types.

4H 4H (PE/EVAL) (trade mark)  

B Barricade (trade mark)

CPF CPF 3 

Pe Polyethylene 

Pva Polvinyl alcohol 

Pvc Polyvinyl chloride 

Res Responder (trade mark)  

S Saranex (trade mark)

T Teflon (trade mark) 

Ty Tychem 10000 

V Viton (trade mark)

Important Advices To The Workers In The Chemical Labs:
The beneficiaries of these laboratories are the lecturers, technicians, 
researchers, their assistants, undergraduate students and postgradu-
ate students. The laboratories may be classified as either research or 
teaching laboratories depending on their use. Another classification is 
the central service laboratories containing various instruments for the 
analysis of research samples. The instructions given below are in order 
of priority which begins with evaluating the risk, planning the experi-
ment by first making an inventory of the materials and tools that will be 
used, identifying their risks, determining the precautionary measures 
that should be considered, and then deciding upon the proper way 
to dispose of the hazardous materials (solid or liquid) or considering 
the treatment with other types of materials which can be self-disposed. 
Above all, we should always remember the storage guidelines comply-
ing with the approved world specifications.

Inventory and Storage of the Chemicals in the Labs:
Making an inventory of the chemicals and providing proper storage in 
the laboratory are necessary steps to evaluate the risks. This requires 
efforts and serious concentration to appreciate the benefits one of 
which is decreasing the possibilities of incidents through identifying 
compatible and incompatible chemicals to avoid accidents resulting 
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from the mixing, and reducing exposure to toxic, harmful and 
corrosive chemicals. This also helps to instill good conduct dur-
ing the use of chemicals and their handling. The storage of large 
quantities of chemicals in the laboratory increases the likelihood 
of exposure to the harmful effects, either by touch, inhalation, 
or other means. Therefore, it is expected that a commitment is 
made to the following precautions as basic rules:
1. Chemicals should not be stored in quantities more than nec-

essary in the laboratory and must not be kept in the labora-
tory for long periods.

2. Active substances should not be stored in the laboratory for 
more than six months.

3. The date of receipt of the chemical substance and appropriate 
warning symbols should be recorded.

4. Do not keep unidentified chemicals in your laboratory.
5. Separate the compatible groups of chemicals (each group on 

its own) and arrange them alphabetically.
6. Divide groups into solid and liquid, and then divide each of 

the classifications to subclasses, as burning compounds, oxi-
dants, and toxic substances.

7. Store corrosive materials and mineral acids in acid resistant 
shelves near the floor.

8. Store explosive materials and toxic substances separately.
9. Isolate oxidative chemicals from other groups since they in-

crease the ignition in case of fire.
10. Isolate all highly toxic substances such as carcinogens and 

toxic volatile materials in a separate warehouse.
11. Store room temperature flammable materials separately in the 

refrigerator or in a cooling room allocated to this purpose.
12. Discordant (incompatible) and potentially interacting sub-

stances should be recognized and not stored near each other. 
For example:

  alkali metal: should not be stored next to water, carbon di-
oxide or halogenated hydrocarbons. 

  Acetylene: should not be stored with copper tubes, halogen 
types, silver or mercury. 

  Ammonium nitrate: should not be stored with acids, metals 
powder, or easy to burn liquids,

  Cyanide salts: should not be stored with acids.
  Fifth-phosphorus oxide: should not be stored with water. 
  In general all other incompatible materials provided by the 
references.
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Planning Before the Experiment and Safety Precautions Considered When 
Handling Chemicals:

Risk Assessment: Chemicals may be present in the laboratory in large 
quantities. Therefore, a user must take the necessary precautions for 
the prevention of risks through filling the risk assessment forms pres-
ent in each laboratory and in every research project. In experimental 
laboratories the safety precautions must be clarified to undergradu-
ate students for each experiment independently, and singled out as 
part of the experimental notes and the reports submitted by the stu-
dents. It is to be noted that alerting the student to these precautions, 
at the beginning of the experiment. will instill in his mind the possible 
risks of misuse or wrong habits in conducting the laboratory experi-
ment. Such laboratory skills for safety can not be obtained or learnt by 
the student by any other method. This is done by following the next 
steps:

1. Make a list of chemicals that will be used in the experiment, evalu-
ate the risks for each substance through MSDS safety cards for the 
constantly used chemicals, and determine the suitable treatment in 
case of exposure to a danger due to their use.

2. Prepare a notice of the possible risks of exposure to these materials, 
place it in front of each of them, and then determine the precautions 
to be taken to avoid these risks due to using such materials individu-
ally.

3. Identify the experiments dealing with hazardous materials and make 
additional arrangements for safety in anticipation of any emergency. 
The international dangers signs stamped on the bottle should be 
used.

4. Protect yourself and others from exposure to these materials by us-
ing the appropriate protective tools (good ventilation, gloves, masks, 
glasses, etc.).

5. If there is a carcinogenic substance among the materials used in the 
experiment, the students must be alerted when dealing with it. It 
is preferable to use an alternative substance if possible. However, 
the reasons for using such materials should be explained to the stu-
dents. (e.g. as being the best option and the least harmful).

6. Work in well ventilated atmosphere.
7. Eating and drinking in the laboratory are strictly  prohibited.
8. Fix gas cylinders in the proper manner so as to avoid falling to the 

floor.
9. Ensure that the gas outlet is closed after the completion of the ex-

periment.
10. Avoid solitary work and outside official working hours. 
11. Make sure that warning signs are understood before application.
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12. Remove ignition sources and do not smoke near the chemi-

cals.
13. Take into account the compatibility and incompatibility of ma-

terials during interactions, and while disposing of the surplus 
at the end of experiments.

14. Wear protective clothing, gloves and glasses while you work.
15. Dispose of the solids Properly and separately, and ensure liq-

uid treatment
16. Do not touch, smell or taste chemicals while working at the 

gas suction cabinet.
17. Expect risks and plan to avoid them.
18. Plan fully for the experiment before starting.

Prudence During Experiments:
 Read the information written on the package and make sure 
you are using the required material. Also ensure the commit-
ment to the safety precautions and classifications affixed on it.

  Wear protective glasses for eye safety, the coat to protect your 
clothes and body from the spilled chemicals, and the gloves 
while dealing with oxidative and corrosive sub

  Move flammable liquid away from the flame source.
 Take fluids carefully to the beaker using automatic pipette.
 Inform About The Accidents No Matter How Small.
 Request first aid immediately if exposed to any incident. 
 Do not smell, inhale, touch, or taste chemicals.
 Do not direct the test tube to your face during heating on the 
flame.

 Be aware during dealing with intractable glass and do not use 
force while opening bottles so as to avoid spilling the chemi-
cals.

 Smoking, eating and drinking are strictly prohibited in the labo-
ratory.

 Provide proper transport of materials and avoid spills during 
transport.

 Identify international risks signs affixed on the packaging. Be-
ware that the absence of such signs does not mean that the 
material is safe.

 Use the appropriate safety materials (gloves, glasses, etc.) to 
deal with each substance and always wear a clean coat.

 Open the package carefully and in well-ventilated place (in the 
gas suction cabinet) and  use masks to reduce the inhaled quan-
tity to as little as possible. Always use clean gloves to ensure 
that no harmful substances contact the skin and wear glasses 
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to protect the eyes.
 Avoid using or touching chemically contaminated tools. Do not use 
contaminated gloves during the use of office equipment, or when 
you answer the phone or the like.

 Close the container well after the completion of its use.
 Always wash your hands before and after completion and always keep 
the working spaces clean and tidy.

Emergency and Evacuation
In the case of an accident or fire in the laboratory and if it becomes 

necessary to stop the work, then the following steps are to be taken:
  Provide assistance to stop all experiments.
  Use fire extinguishers to stop the flames from continuing.
  Cut off heat and electricity sources.
  Use sand in case of spilling and use water if you are sure it does not 
interact with the spilled substance.

  Make all possible efforts to resolve the problem, and if that can not be 
done, then prepare to evacuate and leave the task to trained person-
nel.

  Prepare to organize for evacuation from the place (if needed) 
through:

- The use the alarm.
- The conduction of the evacuation process quietly to avoid causing 

panic to those present.
- The lecturers and technicians should be the last to leave the labora-

tory so as to ensure the departure of all students and others.
- Filling out the form of accidents - reporting which is available in the 

laboratory.

First Aid:
Accidents can occur and when they do it is necessary to save the in-

jured immediately and get first aid by qualified personnel or volunteers. 
This provision may sometimes be a matter of life or death. It could also 
prevent an illness or a permanent disability and it could also lead to the 
treatment of a moderate or a minor injury. In all cases, the availability 
of first-aid at the workplace is an essential and simple requirement for 
employers to apply for the protection of their employees. In this regard 
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there are two important provisions:
A – The availability of a box for first aid placed in the right  

   location.
B – The availability of qualified and trained personnel (or volun 

teers) to undertake first aid procedures and rescue the injured.

First Aid Specifications Required for Laboratories:
 The expected risks vary depending on different work sectors. 

However, with respect to laboratories and specialized laborato-
ries such specifications vary according to the chemicals, devices, 
or equipment present. Therefore, each laboratory, or a group of 
laboratories, should make an assessment of the expected risks so 
that they are provided with the appropriate contents in the first 
aid box. There are general specifications for the least require-
ments of the basic precautions that should be available in the 
first aid box or closet.

The following must be contained in the first aid box in the labo-
ratory;
 Disinfected dressings for the eyes.
 Disinfected adhesive dressings for wounds (Multiple Sizes).
  Disinfected alcohol swabs for cleaning and disinfecting the 
wounds.

 Disposable disinfected medical gloves.
 Rolls of disinfected medical Gauze.
 Medical tools; “Forceps, scissors, etc”.
 Disinfected medical cotton to wrap the wounds.
 Bands in different sizes (medical gauze) to wrap wounds and 
burns.

 Disinfected Vaseline gauze for burns.
 Unexpired Pills for headaches.
 Unexpired Ointments for burns.
 Ammonia solution (1%) for resuscitating the unconscious (pre-
pared in the laboratory).

 Sodium bicarbonate solution (10%) to wash burns caused by 
concentrated acids (prepared in the laboratory). 

 Acetic acid, (vinegar) (6%) to wash burns caused by concen-
trated alkali substances (prepared in the laboratory).

 Boric acid solution of 1% for washing eyes (prepared in the lab-
oratory).

 Soapy solution for washing hands.

First Aid for Some Common Situations: 
We shall deal here with the common exposures to chemicals 



Safety Guide in the laboratories, College of Science 31

such as inhaling, spilling on the floor or on the skin, swallowing or scat-
tering on the eye. We shall mention first aid used in such cases of ex-
posure to specific chemicals, such as: cyanide, hydrogen fluoride acid 
(HF) and phenol. Note that the paramedic must ensure the safety of 
himself first by avoiding contamination before administering treatment 
to the injured. He has to wear gloves and protective clothing and he 
should have the initiative to head to the emergency situation as quickly 
as required.

- Dermal (Skin) Exposures to Chemicals: 
When chemicals are scattered on the skin directly or on clothing, the 

following procedures must be followed:
1. Place the injured case directly under the nearest shower, and keep 

it under running water for a period of not less than ten minutes to 
ensure the removal of all spilled material or most of it.

2. Use soap to remove the remaining chemicals that can not be gotten 
rid off with water only.

3.  Remove contaminated clothing and replace them with clean ones.
4. If the case is more critical, then transfer it immediately to the nearest 

hospital or clinic and provide the physician with adequate informa-
tion about the material causing damage (Safety Card) and first-aid 
given.

- Dispersion Of Chemicals On The Eye: 
In the case of eye exposure to drops or spray of scattered chemicals, 

the following steps must be undertaken: 
1. Wash the eye with plenty of running water, but do so cautiously so 

as not to affects the eye. The eyes may be Washed using eye-wash 
bottles available in the first-aid box for a period of not less than ten 
minutes.

2. Make sure that the washing water or the washing substance reaches 
the eye by holding the upper and lower eyelids apart during wash-
ing.

3. Transfer the injured to the doctor to make the necessary treatment, 
accompanied by the safety card.

- Inhalation of Chemicals:
 The following steps must be taken when exposed to large doses of in-

halation of harmful gases, or to the smell of spilled volatile chemicals:
1. Remove the injured from the danger zone to an area of fresh air.
2. Remove excess clothing and open the buttons on the neck and chest 

to allow more room for fresh air.



Sa
fe

ty
 G

ui
de

 in
 t

h
e 

la
b

o
ra

to
ri

es
, C

o
lle

ge
 o

f S
ci

en
ce

32
3. In the case of losing consciousness, place the injured on his 

back and watch his breath whether it is normal or suspend-
ed.

4. If the injured is not breathing, provide artificial respiration by 
mouth.

5. Transfer the injured to the nearest hospital or clinic, accompa-
nied by a safety card of the chemical substance. 

- Entry of Chemicals into the Mouth Or Stomach:
 The following steps are to be taken first to deal with the cases of 

suction or ingestion of chemicals:
1. Use large amounts of washing liquid to wash the mouth if the 

material had reached only inside the mouth and not the inte-
rior of the stomach.

2.  If swallowed material reached the stomach, the injured should 
drink a large quantity of water to dilute the concentration of 
the substance ingested in the stomach.

3.  Do not let the injured vomit manually since it often increases 
the risk and damage, especially in the case of ingestion of sol-
vents or corrosive materials.

4.  Transfer the injured to the hospital or clinic, accompanied 
by the safety card, and provide the doctor with all possible 
information about the time of injury (i.e. how long it has been 
since the accident?) and the quantity of material swallowed 
and its concentration.

Disposal of Chemical Waste (Table 4)
In the past, laboratory workers used to decide, in a random and 

non-specific ways, on how to dispose of chemicals. However, 
currently the responsible authorities intervene in determining 
the best way to get rid of waste. There are some signs from which 
we infer that the materials have become damaged and must be 
disposed of. (e.g. sourness of liquids -  change in color - appear-
ance of precipitation at  the bottom - liquid to solid transforma-
tion - interaction with water - swelling occurring in solids due 
to increased pressure inside the packages - damaged packages). 
The task of chemicals disposal should be entrusted to e experi-
enced personnel in the Faculty Administration and the Standing 
Committee for Chemical Pollution Control and the companies 
that are eligible in compliance with the conditions set out by the 
General Presidency of Meteorology and Environment Protec-
tion.
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General Instructions for the Disposal of Chemical Wastes:

 The laboratory workers such as researchers, students and technicians 
who are conducting the experiments should perform their role in deal-
ing with the by-products, the excess of chemicals, waste and other con-
taminated materials. They should endeavour to stop its chemical activ-
ity and dispose of dangerous materials in appropriate ways or consult 
a specialist in this field. Such an approach will protect from accidents. 
Every person dealing with these substances is responsible for ensuring 
the application of all rules that reduce the possibility of risk or damage 
to people, environment or facilities. Here are some general instructions 
for the disposal of chemical waste:
 Use containers to collect discarded and spoilt substances according 
to the division given below. 

 Do not throw chemicals in the drainage basins unless throwing such 
materials in this manner is allowed.

 Put waste paper in special containers and never mix with chemical 
substances.

 Broken glass is placed in special containers. Contaminated glass by 
mercury or other chemicals is placed in specially specified contain-
ers.

 Wastes that contain remnants of multiple chemical species (such as 
radioactive materials with biological materials) need some special ar-
rangements and require a special attention since  the method used to 
dispose of one of these items may not be appropriate for the disposal 
of the other.

  The correct assembly of materials in special packages (Table 4).
 The identification of each type of waste separately during packaging. 
 Filling out forms with details about the chemical waste to be disposed 
of, and identifying in detailed information the disposal location.

 Companies should undertake the obligation to eliminate, transfer and 
store waste in permitted depositories in a safe manner.

 All of the above must conform to the conditions set out by the Gen-
eral Presidency of Meteorology and Environment Protection.

 In case of material spilling, use the right way to deal with it. (See MSDS 
Table 5).

 Do not dispose of the remnants of hazardous chemical reactions in 
the normal drainage basins, but use outer packaging for disposal by 
appropriate means (according to package instructions and the safety 
card).

  Proper disposal of the solids separately and liquid treatment (Table 4).
  Every chemicals user has to submit a report about the status of the 
chemical substance, returning the unused parts (or remnants of use) 
according to a form showing the status of the chemical in terms of its 
suitability for use. 



Sa
fe

ty
 G

ui
de

 in
 t

h
e 

la
b

o
ra

to
ri

es
, C

o
lle

ge
 o

f S
ci

en
ce

34
Classification of Chemical Waste:
After compilation of chemicals in special packages (as men-
tioned above) we must divide the waste into four categories as 
follows: 
I- Flammable materials: They include liquids that contain at least 
24% of alcohol and those with boiling point of less than 60oC. 
They also comprise the non-liquids that can cause fire by fric-
tion, the absorption of moisture or interacting automatically 
(self interaction) with each other (at normal temperatures and 
pressures). Also flammable compressed gases and oxidizing sub-
stances fall into this category.
II- Corrosive Substances such as strong acids and bases.
III- Active materials: They include active unstable materials, ma-
terials strongly interacting with water producing gases, fumes 
and smoke, as well as materials that produce cyanide and sulfide 
in the form of gases and vapors when they reacts with acids and 
strong bases. Materials that are likely to generate explosions also 
fall into this category.
IV- Toxic materials and the substances which contain precipitates 
of trace metals; As, Ba, Cd, Hg, Pb, Cr, Se, Ag.
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Table (4): MERCK Classification for collecting remnants of chemical tests.

A
Solvents, reagents, and halogen-free organic compounds in 
the halogen-free organic solvents.

B

Solutions of halogenated organic compounds in organic halo-
genated solvents (Taking into account not to collect the mate-
rial in metal containers of aluminum or steel) as well as basic 
and amino solutions containing halogen.

C
Solid waste resulting from organic plants (such as the filtration 
papers, burning pipes, .... etc).

D

Aqueous solutions of mineral salts which must be treated prior 
to  packaging so as to be neutral by using the solutions of NaH-
CO3 & NaOH where (pH =6-8). Carboxylic organic acids must 
be deposited by a dilute solution of NaHCO3 and filtrating the 
deposit then placed in the container (C) and the remaining 
liquid in (D)

E
Solutions of toxic residues of inorganic compounds and heavy 
metals salts (elements of the d-, f-block).

F
Flammable and toxic materials, whether solid or liquid materi-
als.

G Residues of mercury and inorganic mercury salts

H
Remnants of the metal salts (gold, silver and other precious 
metals) where each metal is collected individually for retrieval

I

Solid salts of inorganic substances (elements of the major 
groups in the periodic table), the neutral solutions of these 
salts placed in the package notation (D) (Make sure of the pH 
before adding).

K
Collecting residues of metal, glass, and plastic materials in 
separate packages.



Sa
fe

ty
 G

ui
de

 in
 t

h
e 

la
b

o
ra

to
ri

es
, C

o
lle

ge
 o

f S
ci

en
ce

36
Table (5): Comprehensive information in the substance safety card.

(CAS No.: 108-95-2) PHENOL, CRYSTALS

1. Product Identification                                               Synonyms:

2. Composition/Information on Ingredients

3. Hazards Identification
Emergency Overview                    - Potential Health Effects  
Inhalation - Ingestion                    - Skin Contact
Eye Contact                                     - Chronic Exposure 

4. First Aid Measures

Note to Physician                              

5. Fire Fighting Measures
Fire: Flash point: 79C (174F) CC                   -  Explosion 
Fire Extinguishing Media                              -  important Information:

6. Accidental Release Measures 

7. Handling and Storage.

8. Exposure Controls/Personal Protection
Allowed limits of exposure in ambient atmosphere:
Ventilation System                                                                   
Personal Respirators (NIOSH Approved)                          
Skin Protection                                                                           
Eye Protection                                                                         

9. Physical and Chemical Properties

10. Stability and Reactivity
Hazardous Decomposition Products                    
Polymerization Hazards                                            
Incompatibilities                                                    
Conditions to Avoid 
Heat, flames, ignition sources .

11. Toxicological Information

12. Disposal Considerations                                                            
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PROCEDURES REQUIRED FROM CHEMICAL WASTE MANUFACTURERS:
In addition to what has been mentioned concerning the appropriate 

classification of chemicals and their assembly in special packages, 
further requirements have to be met by laboratories producing large 
quantities of chemical wastes depending on the produced quantity. 
For example, the big universities should dispose of the accumulated 
chemicals every 90 days. Smaller institutions could get rid of their waste 
in a longer period. It is to be noted that small facilities producing a 
quantity between 100 to 1000 kg of hazardous substances are classified 
as low-waste producers, and hence, before final disposal, they can 
store waste for a period of 180 to 270 days depending on to the place 
prepared for storage.
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 Safety In The Biochemistry
Department Labs
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The activities carried out by researchers and students in the lab-
oratories are so encompassing that they lead in many cases to 
distracting their attention from the hazards of the materials they 
use, the dangers of the devices they employ, or paying attention 
to the instructions laid down by experienced personnel and spe-
cialists regarding safety from hazards or disasters. The risks in 
the laboratories are categorized as follows:

1-Chemicals Hazards Include:
A- Flammable or explosive materials.
B- Toxic and incendiary substances.
C- Carcinogenic substances.
D- Radioactive materials.
E- Compressed gases.  

2- Glassware risks.

3- Electrical  risks.

4- Mechanical  risks.

5- Biological  risks.

(1) Risks of Chemicals and their Prevention:
To Avoid The Risk Of Chemicals, Certain Precautions And Pre-

ventative Measures Must Be Undertaken To Ensure The Safety Of 
The Individuals And Facilities.

1.1. Preventive precautions that should be taken into account by 
persons in charge:
1- The need to secure the tools of prevention such as glasses 

to protect eyes, coats, helmets, shoes, gloves, and protective 
masks against toxic gases.

2- Workers must know how to use protective respiratory devices 
against gases or dust.

3- Concentrated acids and flammable liquids must be kept in 
special places because of the threat posed by them to humans 
and property.

4- The need to write down instructions and warnings on the 
packages of the chemicals, including the degree of toxicity 
and their danger.

5- A list of all the toxins should be available.
6- Chemicals should not be dumped in basins since they must 

be placed in special containers for disposal by authorized per-
sonnel. Placing similar materials with each other should be 
ensured to prevent reactions, avoid erosion of the drainage 
pipes, and to avoid contaminating the environment.
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7- Filling and use of chemicals must take place within the gas cabinets.
8- Warning signs about the dangers and their prevention should be 

placed in the laboratory.
9- No-smoking signs should be placed in the laboratory.
10- Provide the laboratory with a telephone line and place near it the 

numbers the emergency service and clinics.
11- Check periodically the ventilation system to ensure the function of 

the gas suction device.
12- Avoid the random accumulation of devices and chemicals on the 

benches.
13- Follow the instructions shown by warning signs such as no-smoking 

and other guidelines indicating that the material are radioactive, poi-
sonous, flammable, or explosive.

14- Replace as much as possible the carcinogenic substances with other 
less hazardous materials.

15- Increase the rate of ventilation and the number of gas tanks used in 
laboratories whenever the number of workers in chemical research 
increases.

1.2. Safety precautions for students:
The students must be made aware of the following safety guidelines 

and how to apply them. They must be held accountable in case of neg-
ligence and they should remember that their safety and the safety of 
their colleagues in the laboratory are their first responsibility. There-
fore the following rules should be adhered to:
1- Wear protective glasses to protect your eyes from chemicals.
2- Warn your colleagues of the dangers around them, if they exist.
3-  Wear the coat to protect your clothes and your body from spilled 

chemicals.
4- Avoid exposing flammable liquid to a flame source.
5- Make sure of the name of the substance you are dealing with and its 

concentration.
6- Use the automatic pipette in dealing with chemicals.
7- Do the experiment carefully, calmly and concentrate to avoid acci-

dents.
8- Report the accidents, however small.
9- Avoid side conversations with your colleagues during the experi-

ment.
10- Wash your hands after the completion of the experiment.
11- Wear gloves while dealing with oxidative and corrosive substances.
12- Wear appropriate protective boots to protect your feet from the 

dangers.
13- Ask the person in charge about things you do not know.
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14- Call immediately the emergency service if you are met with 
an accident.

15- Remove Ghotra (worn on the head) before starting the ex-
periment.

16- Always follow the safety precautions of each experiment.

Dear student, you should always be aware of the following:
 Not to smell or inhale chemicals fumes.
 Not to touch or taste chemicals.
 Not to take chemicals or related equipment out of the labora-
tory.

 Not to direct the test tube towards your face during heating on 
a direct flame 

 Not to spill chemicals while opening the containers.
 Not to bring your face and head close to the heat source. 
 Not to try open the intractable glass with force.
 Not to carry out chemical experiments without permission.

  Not to carry out chemical experiments alone outside working 
hours. 

1.3. Advices to students and workers in the laboratory:
1- Locate the necessary reagents and glassware.
2- Read the experiment well before coming to the laboratory in 

order to avoid misunderstanding while dealing with chemi-
cals.

3- Always use clean devices.
4- Clean the place before leaving the laboratory.
5- Do not carry out experiments that are not required.
6- Make sure to use the correct substance by reading the name 

and the instructions written on the paper affixed to the con-
tainer of the substance.

7- Do not take more than the quantity of the material required for 
the interaction and in the case of an excess amount, it should 
not be returned to the container, but it is preferable to place 
it in another container or dispose of it so that it will not con-
taminate the material in the original container.

8- Close tightly the glassware and containers of the chemicals.
9- Do not open several glassware at the same time so as to avoid 

the misidentification of the plugs and hence the contamina-
tion of the contents.

10- Clean the used tools on the completion of the experiments 
and wash your hands thoroughly with soap and water before 
leaving the laboratory.

11- It is important to write down the notes about the experiment 
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directly while taking care to ensure their correctness.
12 - It is important to know the basics of first-aid for wounds and burns 

and to inform the laboratory supervisor immediately upon the oc-
currence of any accident.11. It Is Important To Write Down The 
Notes About The Experiment Directly While Taking Care To Ensure 
Their Correctness.

1.4. Prevention tools of chemical risks:
There are several types of tools that prevent the person from the haz-
ards of the chemicals and they are used to protect parts of the body: 
1- Protection of hands: use protective gloves that are made of rubber 

for chemical or electrical work. In general one should use the ap-
propriate material to the type of work involved (e.g. asbestos, for the 
person working with hot items).

2- Protection of legs: use shoes, boots made of rubber.
3- Protection of the trunk: use bibs made of rubber or galvanized plas-

tic when working with chemicals. These bibs may also be made of 
other materials such as cotton textiles depending on the type of 
work being done by the person.

4- Head Protection: use helmets with edges made of plastic to protect 
the face and the eyes. Also there are special hats to resist the shocks 
that the head might be exposed to.

5- Face protection: use a mask covering the face. Such a mask is made 
of clear plastic since it does not interact with the hazardous material 
that the person might be exposed to.

6- Protection of the eyes: there are the normal glasses, chemicals - re-
sistant glasses and special glasses for welding. The type of chemi-
cals - resistant glasses used depends on the nature of the material 
to which the person is exposed to. If the material is liquid, the ap-
propriate glasses are those that have side vents for ventilation, and if 
the material is gaseous or dust then the glasses should not have side 
vents or should be covered from both sides.

7- Protection of the ear: use a special ear protectors as ear plugs. 
8- Protection of respiratory system: in this case, several types of masks 

are used depending on the nature of the work. Types of such masks 
are: those containing a filter for gases or cylinders - masks protect-
ing against the current - oxygen generation systems - masks in the 
form of a hose - respirators provided with air, etc.
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1.5. Preventing dangers arising from chemicals storage: 
The storage of chemicals may cause many incidents such as fire 

or explosions and to minimize these risks we must take into ac-
count the following points: 
1. The size of a chemical warehouses should be large in order to 

prevent the congestion of these materials.
2. The presence of special ventilation for the suction of gases 

that may explode or burn when its concentration reaches a 
certain percentage.

3. The removal of known sources of ignition and the choice of 
electric bulbs with appropriate specifications.

4. The provision of the appropriate fire equipments to the chem-
ical stores of both manual and automatic nature depending 
on the type of the stored chemicals.

5. The expiry date of each substance must be known since  the 
long term presence of these materials could generates an ex-
plosive substance as in the case of ethers, esters, and others.

6. Disposal of chemicals that are not used to avoid some unfor-
tunate incidents.

7. The characteristics of hazardous chemicals must be known 
and classified into burning chemicals, toxic substances, cor-
rosive materials, compressed gases, and water and humidity 
sensitive materials. Storing such materials should be done 
properly by arranging them according to their degree of dan-
gers and not by alphabetical order.  

The storage methods may be summarized, depending on the 
quality of these materials, as follows: 
A- Storage of Toxic Materials:  To store toxic substances take the 
following into account:
 Gas tanks must contain small holes to draw air and gases.
 Marking small stickers on chemicals – containing - vessels to 
explain the danger of the toxic substances.

 Making available in the store a list of toxic substances. 
 Making available a list illustrating the risks caused by misuse of 
these materials and the methods of dealing with the resulting 
problems and their antidotes.

B- Storage of Explosive Chemicals:  For to the storage of such 
materials take the following into account:
 To be in a safe building whose access is only allowed to official 

personnel.
 Should be stored in the lowest possible quantity.
 Mark the explosive materials and its glassware and containers.

C- Storage of Oxidizing Substances: these substances can start 



45Safety Guide in the laboratories, College of Science

self-fires so it should be kept away from flammable materials such as 
fuel and organic solvents.
8. Beware of chemicals seeping into the sewer which may cause fire as 

water helps some chemicals to catch fire.
9. Fight small fires with carbon dioxide, dry chemicals or alcoholic 

foam. The massive fires are dealt with by water mist spray, appropri-
ate foam or dry sand. Furthermore, massive fires may be dealt with 
by remotely controlling fire extinguishers.

10. If the fire could not be controlled, then withdraw and leave the ma-
terial in its ignited state.

The residues from the fire may be a source of air pollution and the 
water used for extinguishing the fire may also cause pollution. There-
fore, we must consult the experts for the disposal of the burnt chemical 
residues. It is important to note that the fire might be re-ignited after 
being extinguished which means that we must ensure the absence of 
possible causes of ignition.

1.6. Some Carcinogenic Chemicals:
  Some chemicals are characterized by their ability to cause cancer as 
they accumulate inside the body as a result of continued exposure. 
Such an accumulation in the body occurs because of the difficulty in 
getting rid of them which causes carcinogenic effects. Therefore, the 
exposure to a sufficient dose, even once, may be enough for cancer. 
This is the reason why it is important to take necessary precautions 
while dealing with chemicals such as:
 Methyl styrene
 Benzene
 Styren
 Vinyl chloride
 Toluene 2.4 diisocyanate
 Ethylene oxide 
 Ethylene
 Chloroform
 Dichlorobenzene
 Formaldehyde
 Xylene
 Chlorine
 Phosgene
 Hydrogen sulphide
 Chlorobenzene
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1.7. Disposal of Chemical Waste:
We can dispose of a large number of different chemicals (espe-

cially small quantities) by discharging into sewage after treating 
them with other chemicals and converting them to less harmful 
substances.

The disposal of chemical waste discharged into the sewage af-
ter treatment is not the only method, but there are other meth-
ods that can be used depending on the nature of the chemicals 
to be disposed of. These methods include burning (oxidation), 
burial and converting to harmless substances (chemical treat-
ment) and then burying them. It is important to mention that 
there are some extremely hazardous chemicals which may not 
be discharged into the sewer, but must be restored and re-used 
or buried in special depositories, if necessary. Examples of such 
materials are salts of mercury, mercury, arsenic, lead and radioac-
tive waste. Radioactive materials are buried after restoring. The 
following are some examples of the methods of disposal of cer-
tain chemicals that are used a lot:
 Disposal of alcohol, ethers, ketones and esters: The disposal 
of these types of chemicals occurs by incineration. Attention 
should be paid to stored ethers since they may be considered 
as explosive materials and special explosion resistant incinera-
tors are used.

 Disposal of inorganic acids: These are disposed of by adding 
them slowly to large quantities of sodium carbonate solution 
and hydrated lime, and then discharged with the sewage.

 Discharge of organic acids: These are disposed of by adding to 
sodium bicarbonate, diluted with water and then discharged to 
sewer after about 24 hours.

 Disposing of alkaline hydroxides and ammonia: These are dis-
posed of into the sewage after neutralizing with hydrochloric 
acid (6N).

It should be taken into account that the vast majority of chemi-
cals affect the purification of the sewage system, in addition to 
the erosion caused to the sewage pipes. Thus it is recommend-
ed that they are collected in different bowls for incineration or 
burial.
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(2) Risks of Glassware and Ways of Prevention:
Glass is frequently used in laboratories, glass workshops and numer-

ous other places. Since glass is easily broken, major damage may be 
caused such as scratches or spills of toxic or incendiary substances on 
the floors. Therefore, caution and taking the necessary precautions are 
important to reduce the risk of glassware. These precautions include;
1- Storing equipment on shelves at convenient heights so that they 

can be easily picked up or returned. Bottles that are easier to break 
should be placed into cardboard boxes.

2- When installing a glassy device, care must be taken not to pull the 
glass while welding since this could lead to the breaking of the 
glass.

3- It is important to use a sticky substance between the glass links and 
remove this substance after dismantling the glass apparatus. Use the 
proper material for cleaning (acetone). 

4- When inserting a glass tube in a piece of rubber, the tube must be 
enveloped in a piece of cloth to prevent injury to the hand in case of 
a sudden breakage.

5- To reduce the risk of abrupt glass parts, the sharp edges must be re-
moved by heating till redness and cooling them gradually.

6- After completion of the glass heating process we should turn off the 
flame and put the hot glass on fiberglass wool or asbestos to prevent 
the heat affecting other substances.

7- To protect glassy equipments when dealing with high pressures, they 
should be surrounded with protective barriers on all sides.

8- During experiments, place the glassy bottles containing toxic chemi-
cals or flammable gases in a fume cupboard.

9- It is recommended to use an electrical heater to heat the chemicals 
inside glassware and if it is not available use a water bath or an oil 
bath instead. If you have to use the gas burner for heating these 
chemicals, then the flame should not touch the area higher than the 
part needed to be heated. This can be done by placing a net (made 
of wire covered in the middle on both sides with asbestos) between 
the flame and the glass container.

10- While transferring the vacuumed glassware, be aware not to shake 
them strongly since this may lead to an explosion. It is preferable to 
place them in wooden boxes.

11- While cleaning glassware, care must be taken to avoid the presence 
of harmful, toxic or explosive substances. Rubber gloves must be 
worn for the protection of the hands from toxic substances or be-
ing severely wounded by the broken glass. Some cleaning solvents, 
such as chromic acid, are considered oxidizing substances and dam-
aging to the skin.
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(3) Electrical and Mechanical Hazards and Ways of Preven-
tion: 

Electrical and mechanical devices are considered to be among 
the actual sources of fire and causes of direct casualties to peo-
ple. Their danger increases in laboratories that contain flam-
mable liquids placed near these equipments. Such devices and 
equipments include heating, lighting equipment and motors of 
all kinds. To avoid the hazards of these devices, it is recommend-
ed that the equipment itself and those operating them should be 
protected. Therefore, it is necessary to adhere to the following:
1. Install the devices in places with good ventilation and ade-

quate lighting. It should also be ensured that vibrations re-
sulting from the operation could not influence or cause the 
fall of equipments and other hardware. 

2. The use of tools with non - conducting handles when dealing 
with electrical appliances.

3. Execution of electrical wiring by electrician. 
4. Installation of water taps away from the electrical switches 

and the mechanical equipments.
5. Label the electrical power (volts).
6. Connect the electrical and mechanical devices with earth.
7. Protect the electrical wiring from corrosion by avoiding expo-

sure to heat or contact with solvents or corrosive chemicals.
8. Beware of replacing a fuse by another one of a higher rate or 

by a metal wire. 
9. All electric equipments should have an electrical earthing sys-

tem to discharge electricity from damaged parts.
10. The Provision of a special system to most devices with a self-

disconnect mode from the current if necessary.
11. Separate devices by suitable barriers for protection.
12. Inform about any defect in the functioning of the device since 

neglect may lead to doubling the fault and the device may 
stop completely. 

13. When maintenance is carried out such as cleaning equip-
ments, arrangement or replacement of parts, the device 
should be turned off and disconnected.

14. The appropriate solvents and non-toxic substances must be 
used to clean electrical equipments.

15. When liquid is spilled on the device, disconnect the electric 
power. Drain liquid from all parts of the device, especially the 
interior ones, before reconnecting the power.

16. After the completion of the work, it is necessary to stop the 
machine and disconnect the electric power. For better pre-



vention and caution the following instructions must be followed: 
  Use the required protective equipment.
  Dry your hands when operating the device. 
  Avoid wearing heavy clothes and large gloves during operating 
moving devices for fear of getting entangled. Such a risk increases 
in the case of wearing a tie or having long hair or a headwear.

  Avoid wearing watches of metal bracelets during the repair or main-
tenance of the electric devices since this may lead to an electric 
shock where the metal bracelet on the wrist acts as an electrode in 
some cases.

  Do not stand on wet ground during the repairs or maintenance of 
the electrical devices.

  When someone has an electric shock, help the affected person by 
switching off electricity and then carrying out artificial respiration 
if necessary. This should be followed by calling help. Avoid touch-
ing the burnt parts of the body of the victim and the metal parts as 
well.

(4) Safety in the Biochemistry Labs: 
To prevent the transmission of infectious diseases as a result of deal-

ing with samples of blood, urine, bile, or feces of the person infected 
with a contagious disease, there are certain precautions which have to 
be followed to reduce the risks of transmission.  Such precautions may 
be summarized as follows:
1. Do not use a glass pipette without a tampon to prevent transmission 

of germs.
2. Wear protective gloves at the time during samples examination.
3. Wear coats and cover with protective clothing made of plastic. 
4. Before leaving the laboratory, remove laboratory coats and wash 

your hands.
5. Use disinfectants to clean areas contaminated by spilled samples 

while making sure that sufficient time is given for disinfectants to 
sterilize the contaminated parts.

6. Avoid dealing with high-risk biomaterials, especially in university 
laboratories.

7. Sterilize the contaminated bottles with high temperature or by dis-
infectants. In the case of plastic materials use only disinfectants.

8. It is important to use paper towels.
9. Urine samples should be sterilized before being discharged to the 

sewer to prevent the spread of diseases.
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 Safety In The Zoology
Department Labs
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I. General Precautions:
1-  The lab must be kept clean, tidy, orderly and free of any ob-

stacles that may prevent easy access.
2-  Eating, drinking and smoking are strictly prohibited in the 

laboratory. 
3-  Wear the coat at all times.
4-  Remove Ghotra (head cover) before starting the experiment 

or during the practical sessions of dissection.
5-  Never use pipettes by mouth at all, and do not use glassy pi-

pettes without tampons in the opening of pipette to prevent 
the transmission of germs.

6- Never use glasses with corroded edges and dispose of all bro 
ken glass in special containers. 

7-  Never use emaciated or sick animals.
8-  Place syringes, needles, pins, etc. in special containers and 

then dispose of safely.
9- Re-close and wipe the containers of reagents and other chem-

icals before returning them to their places.
10- Write down notes, instructions and warnings on chemicals  

containers, listing the degree of toxicity and associated haz-
ards.

11- Never pour chemicals or morgue animal waste in the wash 
basins, but place them in special containers for disposal in a 
safe manner.

12- Always wear personal protective tools (gloves, masks, glasses, 
etc.) in the laboratory during animal anatomy or examination 
of microbial samples.

13- Clear all benches, samples containers, dishes, and autopsy 
tools after the completion of the laboratory work.

14- Unused living animals should be returned to the animal 
house and not left in the lab till the next day.

15- Disposal of the morgue and dead animals in a safe manner 
after the completion of the practical sessions. (i.e. by burning 
in special furnaces, or using secure collecting method for de-
livery to the specialists) 

16- The work area must not be congested so that easy access is 
ensured in the event of an emergency.

17- Apply the instructions of public warning signs found in all 
laboratories. 
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Ii) Safety Precautions in the Anatomy Department 
     Labs: 
A) Places of breeding or handling experimental animals:
1. They must be kept clean and equipped with the various accessories 

required for this purpose.
2. Convenient amenities should be available to the animals since they 

should be clean with access to easy movement, be fed with clean 
food and their health should be good.

3. Avoid congestion or accumulation of experimental animals in these 
places. The temperature and relative humidity should also be suit-
able.

4. The design of cages, for healthy animals free from diseases, must 
provide for comfort and facilitate easy cleaning and changing (water 
and food) in order to avoid contamination.

5. The cages of the animals should be free of damage to protect the 
animals from wounds and the spread of infection.

6. The ventilation and lighting in these places must be sufficient.

B) Cleaning:
1. The cleanliness of the animals’ whereabouts should be maintained 

and cleaned regularly by washing with disinfectant.
2. Cages floors (mulch) and the boxes should be kept clean and free of 

sharp solids. Avoid pollution by animals’ feces and sterilize them in 
airtight containers.

3. Cages, racks and other utilities (eating and drinking dishes) must be 
cleaned regularly with antiseptic not harmful to animals. Keep them 
clean and free of pollution. We advise to wash them once or twice a 
week at least.

4 - Keep an extra number of cages and shelves in case the need arises.
5 – A special oven must be attached to the animals’ house for burning 

the waste, used and contaminated materials and the bodies of dead 
and morgue animals. 

6 - Bodies of dead and morgue animals must be placed in special bags 
before being burnt.

7 – It is not correct to carry any sick or morgue animal in the proximity 
of healthy animals.
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C) Waste containers:
1. They must be made of plastic or galvanized steel.
2. They must be free of holes with sealed lids.
3. Care should be taken when dealing with special cases, such as 

infectious animals, radioactive materials or poisons, by plac-
ing them in cardboard bags and then sterilized, or placing 
them in plastic bags containing a chemical disinfectant before 
disposal in the animals’ oven.

4. Animal waste must be removed promptly in order to maintain 
the safety of other animals and workers.

D) Workers handling experimental animals:
1. They must maintain good health by avoiding the transmis-

sion of infections from them to animals or vice versa. This is 
achieved by adhering to the following rules:
A) Always maintain a high level of personal hygiene. 
B) Use special means for protection at all times. (such as coat, 

gloves, masks, etc.).
C) Treat the animals mercifully and compassionately during 

the processes of replacing animals, transport or handling.
D) Eating, drinking and smoking are strictly prohibited in plac-

es close to the experimental animals.
2. Perform periodic and systematic medical check - ups on all 

those handling experimental animals. Such Check - ups should 
include X-ray of the chest and diseases of the skin and eyes.

3. Examine regularly blood, stool and urine samples of the work-
ers handling the animals to ensure that they are free from any 
disease. They should also be immunized with the appropriate 
and available vaccines and serums.

4. The workers handling the animals must wash their hands with 
a disinfectant after touching any sick or morgue animal.

E) Handling experimental animals:
  The technicians or assistant researchers should comply with the 
following:
1. Be aware of the proper methods to control the used animal. 
2. Be aware of the correct methods of drugging the animals. 
3. Be aware of the correct methods of the disposal of wastes re-

sulting from the use of experimental animals and this includes 
the bodies of the dead and morgue animals, their remnants 
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and the materials used in practical sessions. 
4. To be familiar with the humane ways of eliminating (execution) the 

experimental animals at the end of the practical sessions.
5. To be familiar with the standard climatic conditions for the experi-

mental animals such as temperature and humidity, etc., and prepare 
the work place to meet these requirements.

6. Wear clothes and precautionary tools when handling these animals.
7. Always wash your hands after handling the animals.
8. Always use clean dishes and autopsy tools.
9. Use clean cages and sawdust which provides these animals with their 

natural and behavioral needs. 
10. Maintain the cleanliness and dryness of the animals.
11. Ensure the security and safety of the animals and avoid their expo-

sure to injury.
12. Adopt a humane treatment of the animals during the practical ses-

sion or during the conduction of research.
13. Supervise the cleaning of dishes and tools after the completion of 

the practical sessions and place them in allocated places.
14. Ensure that the animals’ veterinary care is available in the depart-

ment.
15. Any case of sick or dying animals must be reported.

F) Dealing with poisonous animals:
 The majority of the poisonous animals that are found in Saudi Arabia 

are snakes and scorpions. As a result of the fact that these animals are 
extremely toxic and dangerous to the persons dealing with them, the 
following steps must be complied with: 

1 - General Guidelines:
A) You must keep the snakes and scorpions in special sealed cages. 
B) You must place all the cages containing poisonous animals inside 

a room, or rooms, designed for this purpose. It is advisable not to 
keep other animals in these rooms with the exception of poison-
ous animals so as to reduce frequent use of these rooms by other 
persons.

C) The key to this room must be kept only with one person, and it 
should not be the master key.
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2 - Dealing with snakes: 
Since researchers and their assistants have to deal with these 

animals from time to time, certain rules have to be followed;
A) Use the special stick for holding a snake and do not hold it  

with your hands when removing from one box to another or 
in the case of milking or nutrition.

B) Wear special gloves to protect your hands to avoid any unex-
pected movement of the snake.

C) Wear special glasses to protect your eyes, especially when 
dealing with the Cobra that can spit venom in the eyes even if 
it is at a distance of two meters.

D) Lock the snakes’ room after taking out the required snake in 
order to avoid snakes running away from the cage.

E) It is advisable when entering the snakes’ room to be accom-
panied by another person who is familiar with the subject of 
poisonous animals in case of bites.

F) Provide appropriate serum and condoms to the bites of snakes. 
This must be done through the coordination with hospitals 
close to the location since the time factor here is of the ut-
most importance.

G) Extreme care must be taken when dealing with these animals 
and must not allow room for error since an error here may be 
very costly.

3- Precautions to be observed for the prevention of the spread of 
diseases among animals:

Cleanliness is the key factor for preventing the spread of dis-
eases among animals. Therefore, we should comply with the fol-
lowing:
1. Change, clean and disinfect the animals’ cages routinely at 

least twice a week.
2. Prevent the accumulation of urine, feces, hair and other waste 

of the experimental animals.
3. Attention must be paid to personal hygiene of the body and 

the hands as well as the cleanliness of clothes worn while 
dealing with the animals.

4. Rapid and safe disposal of morgue, dead or diseased animals 
and their wastes.

4- Common diseases between animals and humans:
It is recommended to any person seeking information regard-

ing this matter to refer to the book: “Guide to care of experimen-
tal animals and their uses in medical research”
Pages: 513-526 



Author: Dr. Abdel-Wahab bin Mohammed Bashandi.
Publisher: Scientific Library for Publishing and Distribution, Cairo, Arab 
Republic of Egypt.
Year of Publication: 2003
A copy of this book is available in the Library of the Zoology Depart-
ment - Faculty of Science - King Saud University, or you may contact us 
on Tel: 4675762 to get this copy.
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 Safety In Botany And
Microbiology Labs
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There are two types of laboratories in the Department of Botany 
and microbiology:
 
A) TYPE I:

These are laboratories where scientific experiments are carried 
out on samples that have no infectious ability. Nevertheless, cer-
tain precautions must be taken as follows:
1. Ensure proper ventilation in the laboratory.
2. Wear the coat allocated for the laboratory.
3. Make sure that the bench is free from any undesirable micro-

bial farms.
4. Clean the bench with dilute solution of Dettol.
5. Take off the head cover (Ghotra) before starting work.
6. Ignite the flame carefully, and then sterilize the vaccination 

needles by placing them on the flame.
7. When you study microbial farms or samples of microbes, com-

ply with the following:
A. Prepare for the required experimental steps.
B. Prepare the required tools, and place the sterile and non-

sterile ones separately.
8. When preparation of microscopic samples is requested, com-

ply with the following:
 Sterilization of the vaccination needles before and after sam-
pling. 

 If the sample is in tubes, remove the cover of the tube, sterilize 
the orifice on the flame before and after sampling, then put the 
cover back on the tube.

 If the sample is found in plates, open partially the dish next to 
the flame to permit the vaccination needle to enter and exit 
easily. Do not remove the cap from the plate except in special 
cases and under the guidance of the supervisor.

 Do not breathe near microbial farms even if covered.
 All unwanted farms must be destroyed by sterilization.
 When work is finished, the glassware should be transferred to a 
special vessel, sterilized and then washed.

 Scraps of paper and cotton must be put in the sterile solution 
and not left on the bench.

 Clean the bench with Dettol before leaving the laboratory.
 Coat must be removed and put in its special place to be washed 
whenever needed.

 Hands should be washed before leaving the laboratory.
 Eating, drinking and smoking are strictly prohibited in the labo-
ratories of microbiology and other laboratories.
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B) TYPE II:
These are laboratories used to identify the naturally infective Micro-

biology.
Access and Working in these laboratories are limited to the special-

ists. Students, who need to study this subject, are usually provided 
with samples known as study samples that are similar in its chemical 
behavior and the methods used in its identification as those infective 
samples, but their pathogenic properties are so weak that they do not 
constitute a danger to the student. Nevertheless, the previous steps 
should be followed during this study. 

It should be noted that despite the low pathogenic properties of Type 
II, steps used with the Type I should be complied with in the laborato-
ries. Furthermore, the medical labs usually have special cabinets with 
certain properties for performing transplant and examination process-
es. In those cabinets there is a system designed to prevent the spread 
of microorganisms in the laboratory.

The Laboratory of Microbiology (Microbes) is considered to be the 
Central Laboratory in all medical, health and university establishments 
whether they serve educational, research or medical treatment objec-
tives. Hence, emphasis is placed on the importance of handling infec-
tive materials and organisms (clinical samples, bacteria, viruses, fungi) 
which should be subject to definite guidelines to control infection and 
reduce the dangers associated with dealing with pathogenic samples, 
microbial farms, polluted and sharp instruments, and diagnosis equip-
ments. It is, therefore, imperative that workers in these laboratories 
should undertake standard precautions to reduce the risk of catching 
an infection, in addition to securing a safe environment for workers and 
others in the laboratory. Thus, a vital role is associated with the design 
of the laboratory, the suitable equipment and the workers’ knowledge 
of security matters.

Workers in the laboratory are exposed to pathogenic microbes which 
are transmitted through the blood due to injuries resulting from han-
dling sharp instruments, eye or mouth exposure to spray, or exposure 
of affected skin to blood and other body fluids. Such incidents of ex-
posure to infection increase in the case of microbial farms such as sec-
ondary farming for blood and other processes of mixing, stirring and 
centrifuge. Examples of such microbes are Neisseria meningitidis caus-
ing meningitis and other microbes such as the tuberculosis microbe, 
brucellosis, anthrax and the plague

Therefore, it is necessary to set a security strategy capable of provid-
ing security and safety to the workers in the laboratory. Such strategy 
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calls for general precautions and personal ones, in addition to 
identifying hazardous materials in the laboratory. Hence, it is 
necessary to establish an agreement, between the administra-
tion of the laboratory and the workers before starting work in 
the laboratory, containing important guidelines to secure safety 
and achieve the objective with the least of losses and the highest 
of quality.

Important Guidelines:
Before elucidating the safety precautions in the laboratory, 

some important definitions must be noted, since they are con-
sidered to be the basics of working in the laboratory of which all 
workers in the laboratory should be aware to avoid disasters.

Hazardous Bio – Materials in the Laboratory
These are the hazardous bio - materials and the microbes which 

include the following:
 Infective microbes (bacteria, fungi, parasites, prions, rickettsia, 

viruses,.. etc.) which may cause diseases to healthy individuals, 
or has an obvious effect on environment and agriculture.
 Cell farms, fluids, human tissues or main mammal tissues.
 Oxygen deficient DNA.
 Animals that may transmit diseases to humans.

Generally, hazardous materials, which could be harmful if used 
or handled inappropriately, may be divided into physical factors 
(e.g. needles and glass), chemical factors (e.g. acids and alkalines) 
and biological factors (e.g. clinical samples and microbial farms).

Biological Security Cabin in the Laboratory
This is a main equipment for the prevention of the spread of 

infection. It is designed to suck the air to the inside mechanically 
and is used to stop the spread of flying infective spray which is re-
leased from some experimental procedures. They are three types 
of Biological Security Cabins, and they are operated by the inser-
tion of the user’s hands and arms only. In these cabins the han-
dling of highly dangerous pathogenic microbes is carried out.
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General Precautions in the Laboratory
 Every sample, reaching the laboratory, should be considered infective 

and must be handled accordingly.
 A potential danger should be associated with all chemicals and they 

must be dealt with in accordance with the recommendations of the 
manufacturers.
 The use of preventive clothing and masks must be adhered to, in addi-

tion to following the experts’ instructions in the laboratory.
 Eating and drinking in the laboratory, and keeping food or drinks in 

the laboratory refrigerators are strictly prohibited.
 Never use the mouth or touch the eyes during work in the laboratory.
 All information should be written on the plates and the tubes in an 

appropriate manner (on the plate and not on the cover).
 Use the appropriate method for the disposal of substances (biological 

or chemical).
 Wear the laboratory coat.
 Never bring into the laboratory personal items or ladies’ handbags for 

fear of pollution. 
 Never touch or move any equipment, grown matter or any tool in the 

laboratory before identifying it and having received the proper han-
dling instructions from the supervisor.
 Clean and sterilize the bench with a sterilizer before and after con-

ducting the experiments.
 In the case of spillage or pollution of the work area, the supervisor 

must be notified immediately.
 Wash your hands with water and soap and wipe them with a sterilizer 

before leaving the laboratory.

Personal Precautions in the Laboratory
 Ensure proper ventilation in the laboratory.
 Wear the white coat allocated for the laboratories of  microbiology.
 Ensure that your bench is free from undesired microbial farms.
 Clean the bench with dilute solution of Dettol.
 Take off the head cover (Ghotra) before starting work.
 Ignite the flame, and then sterilize the vaccination needles by placing 

them on the flame.
 When presenting microbial farms for study or microbe – containing 

samples, the following procedures may be followed:
 Prepare for the required experimental steps.
 Prepare the required tools, and place the sterile and non-sterile ones 

separately.
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Ways of Treating Microbial farms in the Laboratory
 The bench must be wiped with a sterilizer before and after fin-

ishing each practical lesson.
 Never place the farms and other media directly on the bench. 

They must be placed on carriers or vessels allocated for the pur-
pose.
 Heat the vaccination needle or the transmitting needle before 

and after each use.
 Place polluted materials, old farms and remnants of finished 

work in the vessels allocated for this purpose.
 Never use the mouth when using pipettes to transport micro-

bial farms. In the case if the unavailability of mechanical pipettes, 
it is recommended to place cotton in the wide orifice of the pi-
pette before sterilizing.

Preventive Equipment for workers in the Laboratory
 Clothing and laboratory coats: Clothing and laboratory coats 

must be worn when entering the laboratory and removed when 
leaving it.
 Face protection: Protective eyeglasses and protective face masks 

must be used to prevent the possible exposure to the spray of 
dangerous or infective materials, if it becomes necessary to han-
dle microbes outside the biological security cabin.
 Disposable gloves: these must be worn to avoid the exposure 

of the skin to blood or other fluids, or to surfaces, materials or 
instruments which had been exposed to such fluids. The gloves 
must be taken off after finishing the experimental tasks, using 
the telephone or during the conduction of office work.
 Gloves must be worn if touching infective materials, or polluted 

surfaces and instruments, becomes necessary.
 It is preferable to wear a pair of gloves.
 Gloves should be disposed of when their pollution becomes 

evident, and they should be taken off after finishing work with 
infective materials or when a hole occurs in the glove.
 Never wash used gloves, re- use them, or use them in touching 

clean surfaces (computer keyboard – telephones, ..etc.). Never 
wear these gloves outside the laboratory.
 Alternatives to the powder - sprayed rubber gloves must be 

available. The hands must be washed immediately after taking 
off the gloves.



65Safety Guide in the laboratories, College of Science

Samples’ Handling in the Laboratory
Personnel in charge of samples’ collection and laboratory technicians 
must comply with some preventive procedures as follows:

 Washing their hands before the collection of each sample.
 Wearing gloves while collecting blood samples.
 Complying with the procedures aimed at preventing pollution while 

collecting the samples.
 (Look up the chapter of “Pollution – Prevention Procedures” and “The 

Suitable Use of Medicine Bottles of Multiple Dosage” – The First vol-
ume).
 Keeping the outside surface of the vessel clean.
 Closing all vessels securely.
 Collection of samples must not be performed in the laboratory.

Samples’ Transportation to the Laboratory
• The person in charge of transporting the sample (the laboratory tech-
nician or the designated person in each department) must comply with 
the following:
 Wear gloves.
 Avoid touching the contents of the vessel.
 Place the samples in special carriers. 

• Workers in the laboratory dealing with samples must undertake the 
following preventive procedures:
 Wear gloves while dealing with the samples
 Wear face and eyes protection when performing experimental tasks 

which could cause the spray of blood or other infective spray.
 The samples must be opened carefully. 

Equipping the Laboratories
 The provision of tightly closed doors that can be controlled for the 

sections in the laboratory containing biological materials.
 When thinking of establishing new laboratories, care must be taken 

to ensure they are constructed in remote places far from populated 
areas.
 Each laboratory must contain a basin for hands washing separate from 

the basin allocated for the disposal of body fluids and chemical sub-
stances.
 The laboratory must be designed in such a manner as to make easily 

cleaned. The presence of  floor carpets is considered to be contrary to 
the appropriate design of the laboratory.
 The bench surface must be resistant to water, moderate heat, organic 
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solvents, acids, alkalines and chemicals used for sterilizing sur-
faces and work equipment. 
 The furniture of the laboratory must be suitable for the type of 

use and the expected load. There must be spaces between the 
benches, cabins and equipments to facilitate cleaning. The chairs 
and other laboratory furniture must be covered with a materials 
which are not tissue - like to facilitate the process of sterilization.
 The biological security cabins must be fixed in such a manner 

as not to allow changes in air circulation, flowing in and out, to 
disturb the control domain of its performance. The biological 
security cabins must be fixed far away from the doors and win-
dows which may be opened. Also, they must be kept away from 
crowded places in the laboratory and from any other equipment 
which might hinder the airflow in the biological security cabins.
 The provision of a place for fast eye cleaning in case of spray.
 The provision of suitable lighting for all the activities of the lab-

oratory while avoiding strong reflections and dazzling lighting.
 There are no specific conditions for the ventilation system of 

the laboratory. However, when planning to construct new build-
ings, the introduction of mechanical ventilation systems should 
be considered since it guides the airflow into the laboratory 
without permitting air currents to flow to areas outside the do-
main of laboratory. 

Procedures of cleaning Spilled Materials in the Labora-
tory

Laboratories must follow up – to – date procedures to deal with 
spilled materials in the laboratory. Also, they should have suit-
able and easy to use materials and equipments. The provision in 
the laboratory of a bag (or any vessel), containing the necessary 
materials for dealing with spillage in the laboratory, is required. 
These materials are: concentrated sterilizer (e.g. bleach chlore), 
a packet of drying tissues, sponge pieces, home rubber gloves, 
tweezers to pick up broken glass, and a sterilized vessel.  
In the case of spillage in the biological security cabin:
 Let the security cabin open.
 Spray or clean the walls of the cabin, the laboratory surfaces 

and the used instruments with the selected sterilizer while wear-
ing the gloves and the laboratory coat.
 Immerse the work surface, the drainage basins and the basins 

fixed under the work surface with the sterilizer for at least twenty 
minutes, if required. 
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 Sterilize all the cleaned materials and the protective clothing, and 
wash the hands and the exposed areas of the skin with the sterilizer.
 In the case of the spillage reaching inside the cabin, a more compre-

hensive sterilization procedure is required.
In the case of spillage in the first level of biological security in an open 
laboratory:
 Warn the individuals present in the area.
 Dispose of any polluted clothing and wash the affected skin areas with 

water and soap.
 Place the drying tissues on the spillage areas and then dispose of the 

used tissues. If the spilled material contains glass, mechanical ways 
should be used, or towels made of carton, to pick up the glass and then 
placing it in vessels allocated for keeping sharp instruments. In the case 
of spillage of samples containing micro-organisms of high concentra-
tion, they must be sterilized first and then removed with means that 
can be disposed of after use. 

Packaging of Samples and Pathogenic Factors in the Labora-
tory

Infective materials must be freighted in accordance with the applied 
regulations. Freighted materials must be prepared in a manner that en-
sures reaching its destinations in a good condition without the occur-
rence of any danger to any human or animal during the freighting pro-
cess. Also, care must be taken during the process of inside and outside 
packaging.

Disposal of Remnants in the Laboratory
 Disposal of remnants (not sharp), polluted with materials produced 

from the human body, must be carried out by placing them in penetra-
tion - resistant garbage bags.
 Clearly written stickers must be fixed on all kinds of remnants.
 Fluid samples such as blood and urine must be sterilized and dis-

posed of. In case of necessity microbial farms and infective factors may 
be sterilized with adding a 0.5 % concentrated chlore for ten minutes 
before final disposal.
 Local instructions and instructions emanating from the Ministry of 

Health, concerning ways of the disposal of medical remnants produced 
by laboratories, must be complied with. 
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 Safety in Physics
Department Labs
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Purpose:
The basic intention of these precautions is that a student in 

the Physics Laboratories should become familiar with the haz-
ards in the lab and be aware of what is required in case of 
harmful events.

Responsibilities of Laboratory Supervisors:
Lab supervisors should inform the students of all possible 

hazards that may occur in their labs.  Should also monitor the 
practice of the students during lab classes as regards to the 
proper and safe function in the lab. Should also depict in the 
posters that explain the hazards and safety procedures.  Fre-
quently asked questions on safety should be labeled and an-
swered as briefly as possible on wall signs.

Student's Responsibilities in The Laboratory:
It is expected that every student should be aware of the need 

that he should practice in the lab in accordance to the safety 
requirements of each and every experiment that he may un-
dertake. He should also be able to fully avoid any hazard that 
may be related to his particular physics experiment that he 
is at the moment is conducting.  Her should listen carefully 
and follow any additional safety precaution required by his 
instructor during a given experiment.

Essential Safety Precautions in Physics Lab:
Most of the problems that may arise in a physics lab are usu-

ally related to mechanical or electrical malfunction of equip-
ment or a certain type of hazard that may arise because of mis-
use.  Many experiments require precautions because of use 
of very cold or elevated temperatures and the equipment re-
lated in order to achieve this purpose.   Mechanical problems 
related to use of heavy mass or rapidly moving bodies like 
use of projectiles may lead to some personal injuries.  Boiled 
water or steam in some experiments may lead to burns and 
may constitute some serious medical hazards to the students. 
In general when working with hot metals, gasses and/or  liq-
uids the student should be aware of how avoid harming him/
herself. Use of heated objects like hot plates and some power 
generators should be undertaken with utmost care. Moreover 
some, though not many experiments use sources of danger-
ous radiations whether in the UV or the X and Gamma ray 
range and should have extreme precautions undertaken in 
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order to avoid the exposure to un-necessary radiation exposure.  
 Many applications and experiments in the Physics lab use live power 

source and/or high tension DC sources together with some high cur-
rents and powerful magnetic fields.  All these may constitute unwanted 
hazards and students should know the limits for proper use and all the 
required safety method that should be followed while conducting the 
experiments.

General Rules for Safety in Physics Labs:
Here is a list of general rules for safety at all times in physics labs. It 

should apply as an overall instruction for safety but not as a substitute 
for the safety instructions that should apply in individual cases of a giv-
en experiments:
1- The physics lab is a place for serious work that is planned in accor-

dance to certain requirements and procedures.  
2- Food and drink are not allowed in these labs.
3- Students should put on the appropriate clothing for every type of 

experiment as recommended by their instructors.  These help to 
protect you and your own clothes and decrease the possibilities of 
chemical spills and contamination on your own body.  

4- Keep all your tools, calculator,  and writing equipment in an appro-
priate small bag to bring with you to the lab. 

5- Take good care of the equipment of the laboratory you are in. 
6- Use all equipment with utmost care and remove and fit back all parts 

that need assembly and disassembly durin the lab course with atten-
tion and care. This way you keep the apparatus in good condition for 
students that come subsequent to you.

7- Don’t move the equipment from the positions allote to them in the 
lab because some of them are installed there with all the required 
supplies and fittings required by them to perform their function. 

8- If a hazrd is announced or a fire siren is heard immediately leave the 
lab to the nearest safety exit. Leave everything other action and pro-
ceed to the exit because your life is at the stake.

9- In case of any other incident listen to the instruction of your lab men-
tor, teacher or technician and do as instructed.  Safety should be 
target number for both your labs and yourself in the Physics labs..
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Safety in the Physics Department Labs
 The Physics laboratory demands serious work.

 Food and drinks are strictly prohibited in the laboratory.
 Avoid tasting anything in the laboratory.
 Do not use glassware found in the laboratory for eating or 
drinking.

 Do not perform unauthorized experiments.
 Read and prepare the experiment before coming to the labora-
tory.

 Ensure that the work space, allocated for the experiment, is 
clean and tidy.

 Do not connect or operate electricity before referring to the 
person in charge. Learn how to use the safety equipment and 
supplies in the laboratory. (Despite the fact  that all safety equip-
ment and laboratory supplies were explained and clarified at 
the start of the term, you should  not hesitate to inquire about 
any problems or concerns you may have in  the laboratory).

 Report any accident immediately.
 Do not run inside the laboratory.
 Take care when you use flammable or radioactive substances in 
accordance with the instructions.

 Report any broken glass to the supervisor immediately. 
 Use electrical equipment only in accordance with the instruc-
tions given to you. The supervisor must approve any electrical 
connections before connecting to the socket.

 Upon completion of the experiment the water taps must be 
turned off and all electrical circuits must be cut off. The work 
area should be left clean and tidy, all equipment must be re-
turned to their original places, and the hands must be washed 
thoroughly.

Remember: 
 Remember that prevention is better than cure.
 Hurry in extinguishing fire as soon as it starts.
 Choose the appropriate method of firefighting since wood, 
paper and clothing are different from oils, grease, and paints, 
which are also different from electrical appliances and equip-
ments.

 Consistently seek out the sources of danger and take the neces-
sary means for prevention.

 Identify the sources of accidents and hazards.
 Stand in a position between the fire - site and the emergency 
exit so that you can withdraw from the area in case of inability 
to continue fighting the fire.
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 Do not risk adding anything unless you are sure that it does not cause 
ignition, explosion or release of toxic fumes.

 Do not use cleaning tools without the presence of adequate ventila-
tion.

 Do not bring sources of fire close to flammable chemicals.
 Do not eat or drink while handling chemicals.
 Wear protective clothing (such as a coat), gloves resistant to chemi-
cals, and protective glasses while working in the laboratory, especially 
during the conduction of the experiments.

 Use electrical stoves instead of gas stoves in the laboratory.
 Wash your hands with soap and water after the completion of the 
experiment.

 Put in the laboratory a billboard containing the instructions for first-
aid to be followed and ensure that laboratory and workers’ rooms are 
properly ventilated.
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 Safety In The Computer
 Labs Of The Department Of
Mathematics And The
 Department Of Statistics
And Operations Research
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1. Provide comfortable chairs and sit properly to avoid back-
ache.

2. Put your hands, wrist and forearms in a comfortable position 
when you are typing. 

3. Provide proper lighting and control the lighting screen of the 
computer to get better lighting for the convenience of the 
eye. We also advise the user to look at an object located 5 – 7 
meters every 40 minutes to keep the eyes rested.

4. Ensure that electrical wirings and transformers are functioning 
and organized in a safe manner.

5. Electrical wiring and transformers should be kept far from 
computer users.

6. Ensure the presence of electrical controllers for computers to 
maintain the stability of the voltage.

7. Ensure that the main circuit breaker for the electricity func-
tions safely.

8. Make sure that the devices and the electrical wires are original 
and not imitations.

9. Make sure of the safety and availability of fire extinguishers 
and their maintenance and that they are kept in an accessible 
place.

10. Ensure the presence of first-aid kit.
11. Ensure the periodic maintenance of the laboratory.
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Safety In The Geology
& Geophysics  
Department Labs
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1. Hands should be washed immediately and thoroughly after 
dealing with the rocks. No eating or putting a hand in the 
mouth before washing since some rocks contain toxic ele-
ments such as sulfur and arsenic.

2. When you break the rocks to get small samples, you must put 
the sample rock on a solid ground outside the laboratory so as 
not to damage the glass in the laboratory or break the bench 
as a result of the strong knocking which should be done using 
a tough hammer while placing the other hand in front of the 
eye. It is preferable to wear protective glasses in such cases.

3. Some samples are identified by heating or burning and this 
must be done within the gases expulsion cabinet. In the ab-
sence of such cabinet, do the task in a well-ventilated place, 
using a protective mask on the nose and mouth.

4. It is preferred to retain the rock samples of medium-size (size 
of a hand grip: dimensions: 10 × 10cm), and in the case of large 
and heavy samples it should be placed on the floor and not on 
the top shelves so as to avoid falling on top of  the students.

5. Some rock samples have sharp sides and edges, so it is better 
and safer to wear strong gloves when handling them. 

6. Some samples are identified by taste like clay and salt rocks, 
and in such cases we must be very careful. It is preferable to 
identify them rigorously before tasting.

7. When there are special scissors to cut the rocks in the labora-
tory, they must only be used by the laboratory supervisor and 
instructor of the course since it could be hazardous if used 
by the students. Another source of danger is the debris flying 
during the process of cutting.

8. Samples must be kept separately in wooden or plastic boxes. 
It is essential to label them registering the name of the sam-
ple and all other information to avoid mixing of the samples 
which causes the loss of the actual names of the samples.

9. Some environmental experiments are concerned with the 
organic matter and its decomposition. It is necessary to take 
care during such experiments by wearing masks and wearing 
protective gloves.

10. When using acids to identify the type of rock, preferably use 
dilute substance. The use of natural lemon is preferred.

11. It is preferable in the case of dusty solid rock samples to wash 
them with water before dealing with them to allow the grains 
to appear clearly.

12. In Earth Science Laboratories glassy cabinets are frequently 
used to display rock samples. Therefore, it is essential that 
these cabinets be placed away from busy locations and cor-
ridors and kept in places such as the corners of the laboratory. 
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Those samples should be of the appropriate size, with their names 
written clearly so that the student does not have to come close to 
the cabinet which may cause a crash or glass breaking.

13. Samples of rare and unique rocks can be placed in the cabinets 
which are closed properly.

14. Sand samples can be kept in plastic bags or transparent plastic box-
es. (Avoid glass boxes).

General Safety Instructions For Field Work To Collect Rock 
Samples 
First: Requirements for the field trip 

When you go to the field to collect rock samples or fossils or to study 
you should prepare and provide the following tools:
1 - Wear suitable clothing to prevent harm when falling, such as jeans 

and long-sleeved shirts to protect from the strong heat of the sun.
2 - Wear a cap to protect from the heat of the sun which may sometimes 

cause fainting. The cap should be preferably made of cotton to ab-
sorb the sweat.

3 - Wear comfortable and strong shoes that hinder slipping and help in 
climbing the highland areas easily. 

4 - Strong and light crutch should be used in breaking rocks and ex-
tracting fossils and minerals.

5 - Chisel: used to obtain metals or fossil without breaking.
6 - A magnifying glass held by a strong thread placed around the neck 

to avoid losing it.
7 - Book Notes: to write down the information about the site and the 

name of rock, to draw the geological sections, and to record the nec-
essary information for use after returning from the field.

8 - Pencil: to draw geological sections and forms of fossils.
9 - Marker: used to write on the samples or plastic bags so as not to mix 

the samples.
10 - Backpack: to carry the tools while walking, because the hands 

should be free while climbing or coming down the mountains. 
11 - Nylon bags: to keep earth and rock samples separately and to avoid 

mixing with other samples.
12 - Carry a small bottle of diluted acid.
13 - Adhesive tape: to stick the plastic bags to prevent them from fall-

ing.
14 - The following items should be carried: a compass to identify direc-

tions - A map of the area - A GPS device which determines your loca-
tion via satellites.

15 - Basic medical materials: to use when needed since there are possi-
ble cases of falling or injuries or even bites, especially when staying 
overnight in the desert. Such materials include cotton, disinfectant, 
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adhesive for wounds, antibiotics, and antibiotics for bites of 
snakes and scorpions.

The Most Important Instructions That Must Be Observed During The 
Field Work Are As Follows:
1. Obtaining permission to collect samples from the region you 

are visiting since it might be a natural reserve or a private 
property. 

2. Collecting information about the region before you begin 
your field trip such as the nature of the rocks, area map, and 
the nearest city, as well as the main and the branch roads lead-
ing to it.

3. You should keep a GPS and a communications device.
4. Do not go to the field alone. You may need someone to save 

or help you in case of injury.
5. Wear suitable clothing to protect from harm when falling, such 

as jeans and long-sleeved shirts to protect from the strong 
heat of the sun.

6. Wear a hat that protects from the heat of the sun which may 
cause fainting sometimes.  This hat should preferably be made 
of cotton to absorb the sweat.

7. Wear comfortable and tough shoes that prevent slipping and 
help to climb the highlands easily.

8. Write down the name of the sample and the sample number 
in the notebook as well as on the sample bag.

9. Fossil samples require special care; you need a sharp chisel 
and crutch with a sharp edge that prevents breaking of fossils 
when removed from the rock layers.

10. Carry a compass and a map of the area to identify directions.
11. Carry a light meal and enough water while working in the 

mountains and valleys.
12. It is preferred to carry a wireless device or mobile for use in 

emergency situations.
13. Wear goggles to prevent fragments and dust from reaching 

the eye during the breaking of the rocks.
14) You should have antidotes for scorpion and snake stings, 

if possible. The desert is full of insects and reptiles that are 
harmful and poisonous.

15. Wear tough gloves to help hold the crutch during the rock-
breaking and also to assist in rock climbing.

16. Walk at the edge of the valley and not inside it since a sudden 
flood may sometimes occur in the main valley, especially in 
winter.

17. Keep away from areas of falling rocks and crumbs.
18. Climb down the mountains laterally where the instep is placed 
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crosswise to avoid direct falling.
19. Do not move up or down sequentially with your colleagues since 

the rocks may fall as a result of your movements and hit your posi-
tions.

20. Make sure of the position of your foot which should be on a solid 
place and not on sand or gestures which may cause slipping.

21. Carry a backpack for the samples instead of carrying it by hand since 
you need free hands for climbing and verification purposes during 
the ascent and descent of the mountains. 

22. Keep a record of help and emergency phone numbers on a paper 
attached to you to contact them if necessary.

23. Have a wrist watch to estimate the time required for returning back 
before sunset.

24. Carry a light source and a source of ignition (e.g. matches) which 
may be needed in case of staying late till night fall.

25. Do not get close to hazardous places such as hot springs and hot or 
active volcanoes.

26. Do not enter caves since they may contain wild animals and do not 
extend your hand in narrow openings between rocks since they may 
contains snakes or scorpions.

27. Carry a camera with you to photograph the places of sampling.
28. If your trip is for more than a day in the desert, take care during 

sleep and keep away from gathering places of insects, snakes and 
scorpions .

29. Do not climb acutely tilted slopes or enter old mines poised to fall.
30. Wear shoes containing a piece of metal in the front, if possible, to 

protect the toes. 
31. When getting inside a cave or a mine, you should wear a solid hel-

met.
32. Use some ointments for protection from the sun to avoid skin - 

burns. 
33. Pay attention to sharply edged rocks since some of them can be 

sharper than a knife.
34. If you get lost on the road, stay calm and do not move profusely so as 

not to lose body fluids especially if the available water is not enough 
to meet your need. Communicate quickly with your colleagues and 
identify your position.

The Most Important First-Aid Steps While Working in a Geological Field 
Trip:

The following incidents may occur during field work:
 A sun stroke.
 A fracture due to falling from the top of a mountain.
 Minor or deep wounds.
 A sting of a spider or a snake.
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 Eye or facial injuries while breaking rocks.
 Extreme exhaustion during the ascent of the mountain which 

may be due to drought resulting from the lack of water, food, 
or fatigue due to the heat.
 Muscle strain or foot sprain.

Methods of dealing with such incidents:
  Fractures should be tied well by pieces of wood and com-
pressed to hinder movement and the Civil Defense must be 
alerted by telephone or wireless if the distance is far from 
cars and the fracture is causing bleeding.

 In the case of injury by sun stroke, you must move the pa-
tient to a shade, put the water on the head by a piece of 
cloth, ease his clothes, give a little water on the lips, and 
then transfer to the nearest health center.

  Minor wounds must be cleaned and a cleanser or a medical 
adhesive is placed. In the case of deep wounds, bleeding 
must be first stopped by pressing or putting a brace. Trans-
fer the injured to the nearest health center or contact rescue 
teams if necessary.

 In the case of injury by a scorpion sting or a snake, you must 
identify the type of animal which attacked you and it is pref-
erable to kill it and take it with you to the doctor. The place 
of the sting may be sucked while spitting out several times 
especially if experienced in this area.

 If the eye is hit by shrapnel it should be washed well with 
water and cleaned with a clean cloth without pressing on it 
and then refer to the doctor in case of injury.

  In the case of fatigue and exhaustion, enough time should 
be dedicated for resting and eating foods rich in sugar such 
as fruit or chocolate pieces.

 Foot sprain or strain is treated either by wrapping a strong 
bandage round the foot or by cutting a branch of a tree to 
help the injured to reach the car. To avoid complications do 
not press the foot. 



!

Methods Of Keeping Rock Samples
Field Work Tools

!

Work tools in the field

Geological hammer.

 Protective eye glasses.

 Rock samples
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Appendices
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88
Warning Signs

 Poisonous Substance

Radioactive Substance

Flammable Substance

Pollutant Substance

Corrosive Substance

   Irritant Substance

Harmful Substance

Oxidative Substance Explosive Substance
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Mandatory Signs

Wear Eye Glasses  Wear Respiratory 
Equipment

Wear Gag  Wear Mask

Wear Gloves Wear Protective
 Shoes
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90
Prohibition Signs

 No Entry
Do Not Use 

Flame

 Do Not Drink
 Do Not Use

 Mobile

No Eating, 
Drinking,

Or Smoking

Fire Alarm 
Call Point

Fire 
Extinguisher

Do Not Use Elevator 
In Case Of Fire
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Guidance And 
Information Signs

Drinkable Water

Emergency ShowerEye Cleansing

First Aid Box

Assembly Point

First Aid Box For 
This Section Is In:
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