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Disclaimer

The materials in this manual have been compiled from sources believed to be reliable
and to represent the best current opinions on the subject, in order to provide a basic
science safety manual for use in British Columbia schools. This manual is intended to
serve as a starting point for good practices and does not purport to specify legal
standards. No warranty, guarantee, or representation is made by the Ministry of
Education as to the accuracy or sufficiency of the information contained herein. This
manual is intended to provide guidelines for safe practices. Therefore, it cannot be
assumed that all necessary warnings and precautionary measures are contained in
this document and that other or additional measures may not be required.

It is intended that this manual will be used by schools and school districts to
examine science safety in schools and initiate actions to improve science safety for all
students and teachers.

This manual is located in PDF format at: https://curriculum.gov.be.ca/tools



A Note on the 2016 Update of this Manual:

The British Columbia (BC) Science Safety Resource Manual is a resource support for
teachers to use with the BC Science curriculum. This manual provides guidance for
school districts and safety considerations for teachers and students as students
increase their understanding of science through inquiry and hands-on experiences.

The BC science curriculum is rooted in inquiry and designed to allow students to
pursue their own inquiries using scientific methods. Inquiry is the tool with which
students gain scientific knowledge, learn the habits of mind and skills and processes
associated with the doing of science, and develop as scientifically educated citizens.

Goals of the BC science curriculum (K-12)

The BC Science curriculum contributes to students’ development as educated citizens
through the achievement of the following goals. Students are expected to develop:

« an understanding and appreciation of the nature of science as an evidence-
based way of knowing the natural world that yields descriptions and
explanations that are continually being improved within the context of our
cultural values and ethics

« place-based knowledge and experiences about the natural world in the area
in which they live by accessing and building on existing understandings,
including those of local First Peoples

« asolid foundation of conceptual and procedural knowledge in biology,
chemistry, physics, and earth and space sciences that they can use to interpret
the natural world and apply to new problems, issues, and events, to further
learning, and to their lives

« the habits of mind associated with science — a sustained curiosity; a valuing of
questions; an openness to new ideas and consideration of alternatives; an
appreciation of evidence; an awareness of assumptions and a questioning of
given information; a healthy, informed skepticism; a seeking of patterns,
connections, and understanding; and a consideration of social, ethical, and
environmental implications

« alifelong interest in science and the attitudes that will make them
scientifically literate citizens who bring a scientific perspective, as
appropriate, to social, moral, and ethical decisions and actions in their own lives,
culture, and the environment.
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1

Introduction to
Science Safety

Developing scientific literacy is a key goal of the BC Science curriculum. Scientific
literacy is the capacity to use scientific knowledge, to identify questions and to draw
evidence-based conclusions in order to understand and help make decisions about
the natural world and the changes made to it through human activity (Programme for
International Student Assessment). The development of scientific literacy is
supported by instructional environments that encourage students to ask questions
and to seek answers to their questions by conducting their own scientific inquiries.

With active inquiry comes a need for caution and safety. The safety consciousness of
society in general and science educators in particular has been raised substantially
over the past few years.

This manual was developed and has been revised to address the need for an increased
safety consciousness. The teaching of science requires the active involvement of
students in scientific inquiries that take place in classrooms used for hands-on
science activities. Any safety guidelines should support and encourage inquiry and
include instruction on safe procedures in classrooms used for science activities, while
at the same time assisting in the development of a safe teaching environment.

The information in this manual is intended to help educators provide a complete
science safety program that supports an exciting and meaningful science curriculum
and reduces the risk of injury to staff and students.

Teachers and school districts are not expected to guarantee 100% safety. Risk is
always present in a school science setting. With each science investigation the teacher
should weigh the total benefits against potential hazards. In the final analysis, it is the
classroom teacher who is in the best position to decide which activities should be
performed by the students, performed by the teacher as a demonstration, or omitted
entirely. The materials included in this manual have been compiled to assist those
involved in the education system, and in particular the classroom teacher, in making
sound decisions regarding science safety.
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1 Introduction to Science Safety

Some Legal Aspects of Science Safety

Any teacher will be held to the standard of care shown by a reasonably prudent
science teacher in the province of British Columbia. Following the suggestions in this
manual will help to ensure that legal standards are met. If an accident and injury
occurs during a science class, a science teacher’s legal liability for that injury will be
judged by considering some of the following criteria:

1. Did he/she use appropriate activities for the grade level?
2. Did he/she give careful instruction of all aspects of the activity?

3. Did he/she teach safety rules, and satisfy himself/herself that the students
understood the activity and safety requirements ?

4. Did he/she carefully supervise the activity?
5. Did he/she strictly enforce safety rules?

Responsibilities

Responsibility for ensuring a safe environment in the science classroom is shared by
four main groups:

« school district/trustees and superintendent
+ school administration

« science teacher

« science student

The co-operation of all these groups helps to develop a strong safety consciousness
both inside and outside the school.

School district/trustees and superintendent
The school district/trustees and superintendent should endeavour to:

« plan for the necessary improvements and procedures outlined in this manual

« set up a school district science safety committee, with representatives from the
school district administration, school administration, and teachers, and consult
with this committee on matters of science safety

« ensure that school administrators carry out the safety responsibilities outlined in
this manual

 provide in-service training and encouragement to ensure that professional staff
have the necessary expertise to develop and maintain a safe working/learning
environment (e.g., every employee should have Workplace Hazardous Material
Information System (WHMIS) training)

« make provisions for staffing alternatives to permit safe operation and
maintenance of science facilities on a day-to-day basis

« provide any special safety facilities/provisions needed for special needs students
and students for whom English is a second language

« establish fire drills and emergency procedures

« maintain school buildings, furniture, and equipment in proper repair
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1 Introduction to Science Safety

A teacher should:

be informed, by:

— being familiar with the content of this manual

— exchanging information with colleagues

— being aware of school district and provincial policies related to scientific
inquiries

— where applicable, reading safety articles in teachers’ journals

— where applicable, attending safety sessions at in-services or conferences

be aware, by:

— having safety equipment prominently displayed

— having safety posters on the wall

— placing regular emphasis on safety precautions prior to an activity

be proactive, by:

— protecting the health, welfare, and safety of the students

— providing students with the necessary personal protective equipment

— being aware of students’ health or allergy problems

— planning carefully for all activities

— modelling safe procedures at all times

— instructing students about safe procedures regularly

— supervising students

— reporting all hazardous or potentially hazardous conditions to supervisory
personnel immediately

— maintaining adequate records of all aspects of laboratory operations

— implementing and maintaining safe storage and waste disposal systems

for potentially dangerous substances used or produced in the course of
laboratory work

— displaying commercial, teacher-made, or student-made safety posters
— taking First Aid, CPR, and WHMIS courses

The following questions can be used to guide planning for a particular unit
or activity:

What are the hazards?
What are the “worst case” scenarios?
How can I prepare for and avoid the “worst case” scenarios?

What practices, safety equipment, and protective facilities are prudent
and appropriate?

Science student

A science student should:

give undivided attention to science activities and behave in a safe and careful
manner in the science room

follow all safety procedures and instructions

not carry out any science activity without the teacher’s permission and
appropriate supervision

report any unsafe situations or accidents to the teacher immediately
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2 Elementary
Science

Safety awareness should start at the earliest possible age. Science can be taught
safely in an elementary classroom as long as both the teacher and the students are
aware of all potential hazards relating to the planned activity, and appropriate
safety measures have been taken. If students can learn how to do lab activities in a
safe manner at the elementary level, they will be better prepared for science when
they reach secondary school.

The teacher is responsible for setting the safety rules, but should also explain to the
students why the safety rules are necessary. Students must also understand that if
they cannot follow the safety rules, they may lose out on the opportunity to
participate in fun, hands-on scientific activities.

It is the teacher’s responsibility to ensure that any planned activity, whether for use

as a class activity or a demonstration, is both safe and appropriate for the age of the
students involved. The teacher must perform the activity prior to assigning it to
students. This way, the teacher will be familiar with the activity, the materials needed,
and potential hazards that the activity may present. The teacher should be aware of
any safety concerns with any of the materials to be used and the appropriate response
should an incident occur. If there is even the slightest question in the teacher’s mind
about the safety of the activity, the activity should be abandoned and a safer and more
appropriate one selected.

There are more risks when an activity has been sourced from the Internet. Depending
on the source, the activity may contain inaccurate, misleading, or dangerous
information. Consider the source when determining the suitability of the activity, and
if there is any question, consult with an experienced science teacher or find an
alternate activity from a more reliable source.

As part of the activity planning process, extra consideration should be given to
students who are on Individual Education Plans (IEPs) and who may need
adaptations or modifications to the planned activity to ensure the safety of
themselves and others in the classroom. Adaptations could include giving directions
visually or orally, providing a more appropriate workspace for a student in a
wheelchair, or providing individual help and supervision.

Teachers also need to be aware of any student allergies. These need to be taken into
consideration when planning the activity. Students may have allergies to certain foods,
latex (often found in gloves and other rubber items), and other chemicals.
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2 Elementary Science

When planning a hands-on activity for students, consider the following questions:

Do I understand the risks associated with equipment and materials to be used in
this activity?

Do I know how to safely use the equipment and materials, and am I able to
clearly share this knowledge with my students?

Is the location where I plan to carry out the activity suitable and safe
for the planned activity?

Is all the appropriate safety equipment available in the space and in
working order?

Have I considered the needs of students on IEPs, ESL students, and those
with medical conditions and allergies?

Is there a plan for clean-up after the activity?

Do I know how to safely dispose of excess or used materials/chemicals after
the activity?

Is there a safer alternative to the planned activity that will have the same
educational outcomes?

General Elementary Science Safety Tips

Know the safety hazards before starting the activity.

Inspect all equipment before starting the activity to make sure it is safe and in
good working order. Students should be taught how to use all equipment in a
safe manner.

Never use mercury thermometers in a school situation.

Prevent contamination by never returning excess chemicals to the original
container. Dispose of them safely.

Ensure that all chemicals are properly labelled.
Check for potential toxicity of any plants to be used in the classroom.

Students should tie back long hair and secure loose clothing or jewelry before
doing a lab activity.

Open-toed shoes should not be worn during a lab activity.

No food or drink should be consumed in any area where lab activities are
carried out.

Students should always wear appropriate personal protection for a lab activity
(e.g., safety goggles, apron, gloves)

Students should always wash their hands thoroughly, with soap, after
completing a lab activity.

Use student safety contracts, with clear safety expectations. Have both students
and parents read and sign the contracts.

Have students check the classroom daily for any safety concerns.

Ensure that any hazardous chemicals or equipment are kept locked up when not
in use or unsupervised.

Discuss any safety concerns with the class prior to starting the lab activity and
monitor students to make sure they work in a safe manner.

Do not allow elementary students to dispense chemicals or handle containers
of hot liquids.

Avoid using glass containers in an elementary lab situation.

Ensure that there are no tripping hazards in the work area (e.g., bags).
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2 Elementary Science

Post a simple set of grade-appropriate rules for students to follow. Make sure that all
students in the class understand the rules and know how to follow them.

Here is a suggested set of rules for Grades K—4:

 I'will listen carefully to my teacher’s directions.

I will make sure I know what to do before I begin the lab.
« I will handle all science materials and tools carefully and safely.
« I will wait for permission before I touch any of the science materials.

I will behave safely and appropriately.

Chemicails

The following chemicals can be used safely with elementary students:

Aluminum foil

Antacid preparations
(e.g., Alka-Selzer)

Baking powder (sodium bicarbonate and
tartaric acid)

Baking soda (sodium bicarbonate)

Bath salts/Epsom salts
(magnesium sulfate)

Borax (sodium borate)
Carbonated (fizzy) drinks
Chalk (calcium carbonate)
Charcoal (carbon)

Citric acid crystals

Clay (moist)

Cobalt chloride paper
(only the paper)

Copper foil or powder

Cream of tartar (tartaric acid and
potassium hydrogen tartrate)

Detergents — hand-washing types
(but not dishwashing)

Food colouring
Glycerine (glycerol)

Iron filings

Lemon juice (contains citric acid)
Litmus paper or solution

Marble chips (calcium carbonate)
Milk

Oils — vegetable and mineral
(but not motor oil)

Petroleum jelly (“Vaseline”)

Plaster of Paris or cellulose fillers (“Polyfilla”)
Salt (sodium chloride)

Sand

Soap

Starch

Steel wool

Sugar

Tea (contains tannic acid)

Universal (pH) indicator paper
or solution

Vinegar (dilute acetic acid)

Vitamin C (ascorbic acid)

Washing powder — hand-washing types
Water glass (sodium silicate)

Zinc foil

Remember: Any substance, even salt, can be harmful if ingested in sufficient
quantity, and any substance in a fine powder or dust form can be inhaled and

be harmful.

Science Safety Resource Manual




2 Elementary Science

Use of Plants in the Elementary Classroom
or School Garden

Teachers need to take precautions when managing plants both inside and outside the
classroom. Several common indoor and outdoor plants contain toxins, including
daffodil, English ivy, ficus, peace lily, lilies, amaryllis, rhododendron, and aloe vera.
Some plants are highly toxic or produce toxic seeds or fruits. Others may cause
allergic reactions in some students.

Teachers may want to keep any indoor plants out of reach of very small children or
determine if the plants contain any toxins. On field trips, teachers should point out
toxic or poisonous plants to students to prevent or reduce the students’ exposure to
the plants.

Students should be instructed never to place any part of an unknown plant in their
mouth, and to avoid rubbing plant sap or juice from a plant’s fruit onto the skin.
Students should never touch mushrooms growing outside, as many varieties are
highly poisonous.

Students should also be discouraged from picking wildflowers or unknown plants, to
both prevent any possible risk and protect the environment. Picking of most types of
wild flowers is prohibited.

Plant-related lab activities often involve the study of seeds sprouting (germination). It
is recommended that teachers purchase seeds for this purpose from a grocery store,
rather than seeds marketed for garden planting, as these may be coated with
chemicals that are toxic or irritating to the skin.

The following are some guidelines to follow when working with plants:

« Wash hands thoroughly or wear non-allergenic gloves when working with
plants. Avoid using plants that have thorns.

« Use sterilized potting soil instead of soil directly sourced from the ground, which
may contain mould and other fungi.

 Take care if studying aquatic plants from ponds or marshes, as pond or marsh
water may contain substances and micro-organisms that can cause illness.

« Students should wash their hands thoroughly after the plant activities, and all
surfaces where the plants were handled should be cleaned thoroughly.

On field trips or when students are working outside in a school garden, an
unpleasant, painful encounter with animals such as snakes, spiders, or ticks and
other insects is always possible. Check for these animals both while working outdoors
and before heading back into the school (so they are not brought indoors
accidentally). Students should learn to respect wildlife of all kinds and to observe
with their eyes, not with their hands.

When working in woodpiles, sheds, or dark, undisturbed areas, where spiders may
live, look before you touch. Gloves that fit properly will help to keep students’ hands
safe from unwanted encounters.

Although ants, bees, and caterpillars have a useful role in the environment, some
species may also be dangerous. Wasps and yellow jackets can sting. Some caterpillars
also have stinging hairs. Some people are allergic to fire ants. Children may not be
able to distinguish good from bad, so good advice for them is to “look but don’t
touch” insects in the garden and to tell an adult if they see a nest, hive, or mound
where insects live.
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2 Elementary Science

Animals in the Classroom and on Field Trips

Using live animals in the classroom can help students understand and appreciate life
cycles and processes. Before bringing animals into the classroom, teachers should
check school district policy on the use of animals in the classroom. It is important to
select animals that are both appropriate to instructional needs and practical to
maintain in a school setting. Good safety procedures should be established for
protecting students from the hazards of classroom animals and ensuring the humane
treatment of animals.

Teachers are also responsible for familiarizing themselves with any local, provincial,
or federal regulations pertaining to the care of animals. If in doubt, inquire. Pet shops
may have useful information. Remember that there are regulations preventing the
captive use of migratory birds or endangered species.

The following are some guidelines for the care of animals in the classroom:

« Be wary of any possible signs of allergic reactions among students to
any animals.

 Inform the administration before bringing any animals into the school,
including student pets.

« Inquire about specific feeding and facility requirements for classroom pets.

« Be wary of possible diseases that may be spread to people by animals, or by
people to animals.

« Poisonous animals, or other potentially dangerous animals such as venomous
snakes and spiders, should not be brought into the school.

« Wear gloves when handling animals in the classroom. All handling of animals by
students should be done voluntarily and only under immediate teacher
supervision. Students should not be allowed to mishandle or mistreat animals.
Excessive handling can cause animals severe stress.

+ Involve students in helping to care for animals. Students should be taught how
to safely care for and treat an animal, ideally before the animal is brought into
the classroom.

« Make arrangements to have classroom animals looked after on weekends and
during vacations.

« Animals caught or found dead in the wild should not be brought into the
classroom. They may carry diseases such as salmonella, and many wild animals
are subject to rabies.

+ On field trips or during other outdoor activities, be aware of the danger of
rabies exposure from wild animals. Also be aware of the potential hazards of
insect bites, such as allergic reactions to insect stings or diseases spread by
ticks or fleas.

« Animal dissections should only be performed on specimens purchased from a
reliable supplier specifically for that purpose. Any animal that has been
preserved in formaldehyde should not be used in a school.
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Secondary
Science

No matter what grade the students are in, safety is a primary concern in the science
classroom. Secondary students may already have some experience handling
chemicals and science equipment. As they progress through secondary school, they
are given more opportunities to work with more sophisticated apparatus and
chemicals, which requires more in-depth safety knowledge.

It is a teacher’s responsibility to weigh the risks and benefits inherent in every science
activity. Teachers should not pass off part of that responsibility by involving students
in decision-making processes.

Teachers must instruct students in the process of evaluating the risks and benefits of
any laboratory activity, and can ask for students’ creativity by seeking their ideas on
ways to minimize any risks.

To have a safe laboratory environment, it is essential to properly inform the students
of the hazards and precautions involved in the assigned lab work. It is good practice
to involve students in a discussion of these matters, encouraging their participation
and guiding their discussion toward the correct conclusions for safe work in the
laboratory activity. They will be better able to learn to work safely and develop an
individual sense of safety and responsibility, and they might have some useful ideas
or suggestions about how to make the activity even safer.

Preparing for Laboratory Activities

When planning a laboratory activity for students, consider the following points:

 Before each activity in the laboratory, weigh the potential risk factors
against the educational value. Try to plan an activity with the least possible
amount of risk.

« Have an understanding of all the potential hazards of the materials, the process,
and the equipment involved in every laboratory activity.

« Inspect all equipment/apparatus in the laboratory before use. Know the location
of and how to use all safety and emergency equipment (e.g., safety shower,
eyewash, first-aid kit, fire blanket, fire extinguishers, and mercury spill kits).

« Know the location of and how to use the cut-off switches and valves for water,
gas, and electricity in the laboratory.

Science Safety Resource Manual 11



3 Secondary Science

« Clearly instruct students on and check their understanding of all laboratory
procedures that will be conducted.

« Discuss all safety concerns and potential hazards related to the laboratory work
that students will be performing before starting the work.

Ensuring Appropriate Laboratory Conduct

When running a lab activity for students, consider the following points to ensure
appropriate conduct in the lab:
« Be a role model of good safety conduct.

« Make sure students are wearing the appropriate personal protective equipment
(e.g., chemical splash goggles, laboratory aprons or coats, and gloves).

« Ensure that all safety rules and procedures are enforced at all times.

« Never leave students unsupervised in the laboratory, and do not allow
unauthorized visitors to enter the laboratory.

+ Never allow students to take chemicals out of the laboratory.

+ Never permit the consumption of food, beverages, or gum in the laboratory.

Science Safety Rules and Procedures for a Secondary
Science Class

The following are guidelines, cautions, and recommendations for students that form
the basis of a set of safety rules appropriate for a secondary-level science course.
Please note that this list is not exhaustive.

« The safety of everyone in the laboratory requires you to behave responsibly at all
times. Do not engage in practical jokes or boisterous conduct in the laboratory.

« Never run in the laboratory.

« Never work in the laboratory without teacher supervision.

« Never conduct unauthorized experiments.

 Inform your teacher of any known sensitivities to chemicals.
« Know the location of all safety equipment and how to use it.

« Never eat, drink, smoke, apply cosmetics, or chew gum in a science laboratory or
storage area. Do not store or consume food or beverages in a laboratory
environment.

« Never taste anything in the laboratory unless you are specifically instructed to
do so by your teacher.

« Restrain loose clothing (e.g., sleeves, full-cut blouses, neckties) and long hair
and remove dangling jewellery.

« Always wear closed shoes during laboratory activities.
« Wear safety goggles and other protective clothing as instructed by your teacher.

« If you wear contact lenses, notify the teacher. Some activities may require you to
remove contact lenses.

« Ensure that your workspace is clear of anything that is not required for
completion of the lab.

» Read all directions before starting an experiment. If in doubt about anything,
ask your teacher before proceeding.
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Always alert your teacher about any accident or spill.

If a chemical reagent comes in contact with your skin, rinse it off immediately
with large amounts of cold water and continue for at least 5 minutes. Please note
that a concentrated acid spill should be wiped off first and then the area can be
flushed thoroughly with water.

If any foreign substance enters your eye, rinse the eye immediately and continue
for 15 minutes.

Never leave heat sources unattended (e.g., gas burners, hot plates, heating
mantles, sand baths).

Do not use cracked or chipped laboratory glassware, as it may cause cuts or
break when heated.

Be careful when handling hot glassware and other apparatus in the laboratory.
Hot glassware looks just like cold glassware.

Never point the open end of a test tube containing a substance at yourself
or others.

Never hold bottles by the neck.

Chemicals and equipment are to be used only in the lab unless otherwise
instructed.

Always keep containers of chemicals closed when not in use.

Take only as much of a chemical as needed, and never return excess chemicals
to the original container.

Never place a chemical, not even water, near the edge of a lab bench
or workspace.

Always dispose of chemicals as directed by your teacher. If you are unsure, ask.

Never enter the chemical storeroom without specific teacher permission
and supervision.

Always thoroughly clean your work area and any equipment used after
completion of an experiment, ensuring that any waste is disposed of as
instructed by your teacher.

At the end of the laboratory session, wash your hands thoroughly with warm
water and soap.

Safety Equipment for Science Classrooms

Teachers and students should be familiar with the location of and use of the following
equipment:

The safety equipment should be located for easy access.
Safety equipment should be checked at least twice a year.

Frequently used safety items should be provided on a separate, centrally located
cart for easy access and availability.

It is recommended that science rooms have both windows and extractor fans.
Science safety posters should be displayed.
Emergency lighting should be available.

A hand-held drench hose may be installed to supplement the safety shower
and eye wash units.

Science Safety Resource Manual 13



3 Secondary Science

Safety Equipment for Science Classrooms

Equipment

Comments

Free-standing clear plastic screen,
minimum size 60 cm high x 1 m wide

Polycarbonate is less easily scratched and therefore preferable. Use for
teacher demonstrations. Screen should be securely fastened.

One pair heat-resistant gloves

Gloves should be made of treated textured silica or woven fabric. Do not
use asbestos gloves.

One eyewash station

A plumbed-in type of eyewash station is preferred, provided the water
supply is free of grit and contaminants. The water supply should be
tempered by mixing hot and cold water. Eyewash facilities must be tested
at least once every month and be maintained in good working order. A
maintenance and testing record should be kept.

One fire blanket with wall stand mounted
low on wall

The only use for the blanket is to smother clothing fires. Replace any
existing asbestos blankets with fire-proofed wool/rayon fabric.

One ULC-listed 2A10BC type dry
chemical fire extinguisher

After use, the extinguisher will require service.

Demonstrations should not be carried out with this extinguisher. A spare
extinguisher should be reserved specifically for that purpose.

Fire exits and routes out of science classroom must be clearly marked and
kept clear of obstructions at all times.

Sand bucket (approximately 20 L of sand)

For small fires only.

One pair of safety glasses or goggles for
each person in the room

Teachers and students must wear eye protection if there is any risk of eye
injury. It is good practice to wear eye protection in laboratories at all times.
Safety eyewear must meet the requirements of CSA Standard CAN/CSA-
794.3-92 (8.14 OHSR).

One full face shield

Should be used by teacher when there is any risk of materials splashing or
hitting the face during a demonstration.

Lab coats/aprons

Lab coats or aprons should be worn when there is a possibility of exposure
to corrosive or other harmful chemicals. It is good practice to wear a lab
coat or apron in laboratories at all times.

One pair safety/beaker tongs

Use with heat-resistant gloves when handling very hot equipment. Extreme
care should be taken to avoid accidents with heated material.

One fume hood with working extractor
fan, sink, and adequate lighting (controls
must be placed outside the hood)

Required in each science classroom. The fume hood must provide average
air velocities over the operational face of a hood of 0.5 metres/second but
not less than 0.4 meters per second at any point across the face. This
velocity is for substances that are not carcinogenic or radioactive. The face
velocity must be measured and recorded at least once annually.

Simple hand-washing facilities

Should be in or near each science classroom.

Safety showers

Must be readily accessible from each science classroom. Should be
installed well away from chemicals. Safety showers must be tested at least
once every six months and be maintained in good working order. A
maintenance and testing record should be kept.

Spill kits

Spill kits absorb spills or dilute solutions of chemicals.
The spill kits should be specific to the chemicals being handled.

Pails containing 12 to 15 L of kitty litter or
bentonite

Containers should be clearly labelled and contents disposed of safely.
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Safety Equipment for Science Classrooms (continued)

Equipment

Comments

Waste disposal:
a) Glass

b) Organic solvents and soluble
chemicals

c) Biological waste

a) Broken glass, metal, or similar waste that is sharp and can cut must be
disposed of in separate and clearly identified waste containers.

b) Organic solvents and flammable waste must be collected in separate,
tightly covered containers and disposed of according to municipal,
provincial, and federal regulations.

c) Biological waste must be segregated and disposed of safely.

Fireproof metal container with lid

Materials soiled with combustible or flammable agents should be disposed
of in a metal container with a lid.

Weak acid solution (acetic acid)

To neutralize small alkali spills.

Large container of dry NaoHCO3
(baking soda)

To neutralize strong acids before disposal.

gloves, 45 cm long

One plastic hand dustpan, brush, pair of Used for brushing up used sand, vermiculite, broken glass, etc. As both

protective gloves, and scooping device pan and brush will be contaminated after use, wash and clean up
thoroughly.

One pair chemically resistant rubber Should always be worn when dealing with spills.

Broken glassware is often involved, and the risk of toxic chemicals entering
through open cuts is serious.

(also useful for biohazard bags)

One pack heavy-duty garbage bags For disposal of all solid waste, including used sand, vermiculite, and

chemically contaminated broken glass.
Double-bag if necessary. Dispose of each spill separately.

Tie bags very securely and label. For disposal of specimens, cultures, etc.,
use designated biohazard bags or extra-thick garbage bags.

science classrooms)

Goggle-sterilizing cabinet (using an For sterilizing goggles worn by students. The door cannot be opened when
ultraviolet [UV] source) with interlocking the UV light is on. One cabinet can serve a number of classrooms.
door (recommended for Grade 8-12

Personal Protective Equipment for Students

Teachers should ensure that students are provided with personal protective
equipment. If personal injuries to students result from the failure to have or use
appropriate safety equipment, negligence may be claimed.

The use of laboratory coats or safety aprons is recommended for protection
of persons and clothing when working with chemicals, and as appropriate in
other science activities (e.g., dissections).

Non-latex gloves should be worn in all work involving hazardous chemicals
or as appropriate in other science activities (e.g., dissections).

Eye protection must be used in all situations where there is any risk of
eye injury.

The use of contact lenses is not recommended in a science laboratory. Dusts or
chemicals can be trapped behind the lens and cause irritation or damage

to the cornea or both; gases and vapours can cause irritation and excessive

eye watering; and chemical splash may be more injurious when contact lenses
are worn.
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Potential Eye Injuries

Foreign bodies * Most common danger to the eye

+ Particles can lodge on the surface of the eye, where they
become very irritating

» Sharp objects may penetrate deeply into the eye, where they
may cause no pain

+ Some chemicals have a toxic effect on eye tissue

Flying glass » From an exploding test tube or flask

Chemical agents  Acids — the eye will set up a protection barrier

» Caustic materials — readily penetrate into the eye tissue

Radiation + Ultraviolet, visible, and infrared radiation can all damage eye
tissue if the intensity level is sufficiently high
» Use of lasers requires special eye protection in addition to
special facilities and proper techniques
First Aid

First aid kit — recommended content

WorkSafeBC recommends that a Level 1 first aid kit be available for a classroom
where there are between 11 and 50 people. A Level 1 first aid kit contains the

following;:

3 blankets

24 14 cm X 19 cm antiseptic towelettes, individually packaged

60 hand-cleansing towelettes, individually packaged

100 sterile adhesive dressings, assorted sizes, individually packaged
12 10 c¢m X 10 cm sterile gauze dressings, individually packaged

4 10 cm X 16.5 c¢m sterile pressure dressings with crepe ties

2 7.5 cm X 4.5 m crepe roller bandage

1 2.5 cm X 4.5 m adhesive tape

4 20 cm X 25 cm sterile abdominal dressings, individually packaged
6 cotton triangular bandages, minimum length of base 1.25 m

4 safety pins

1 14 cm stainless steel bandage scissors

1 11.5 cm stainless steel sliver forceps

12 cotton tip applicators

1 pocket mask with a one-way valve

6 pairs of latex gloves

1 first aid record book, and pencil or pen

Except for blankets, these items must be kept in a container that can readily be taken to
the scene of an injury. Blankets must be readily available to the first aid attendant.

First aid procedures

In the event of a serious accident involving personal injury, the teacher should:

1.

Report immediately to the school office via the school phone system or by
sending a student to the office.
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. Explain where the accident occurred, how many students were injured,

and how serious the injuries appear to be.

Request that the school first aid attendant be summoned to the site of
the accident.

If needed, request that emergency services be called to the school.

While waiting for first aid attendant and/or emergency services personnel
to arrive, remove everyone from the vicinity of the accident and administer
emergency first aid as required.

Basic first aid in the science classroom

Note: First aid should be provided by a trained first aid attendant where possible.
These guidelines should be followed while the first aid attendant is getting to the
location of the incident.

First Aid in the Science Classroom

Injury

Response

Burns and scalds

For minor burns and scalds, immerse the wound in cold water. \Where immersion
is not possible, apply towels or cloths soaked in clean cool water to the affected
area and change frequently.

Do NOT apply any lotions or ointments.
Do NOT remove clothing if stuck to the burned area.

Arrange for immediate medical attention.

Bruises

Apply cold compresses.

Fainting

Leave the person lying down and place in the recovery position.
Loosen any tight clothing.

Keep crowds away.

Inhalation of toxic fumes or gases

Summon trained emergency personnel who can administer oxygen and other
medical procedures.

Poisoning * Note the suspected poisoning agent.
+ Call Poison Control Centre — 1-800-567-8911 or 604-682-5050.
+ Call an ambulance. Send container and contents with the injured person to the
hospital.
Cuts Teachers must use disposable gloves when in potential contact with blood.

For minor cuts, clean and cover the wound. Minor cuts and scrapes usually stop
bleeding on their own.

Control severe bleeding by:

— Compressing the wound with a cloth or whatever is available.

— If blood is spurting, placing a pad directly on the cut and applying firm pressure.
— Elevating the injury above the level of the heart.

— Wrapping the injured person (to avoid shock).

— Getting immediate medical attention.
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First Aid in the Science Classroom (continued)

Injury Response

Less severe bleeding: » Wash the cut.
» Apply a pressure pad firmly on the wound.
« If bleeding continues or if any pieces of glass have to be removed, seek medical

attention.
Chemical spills and splashes  Flush affected area with cold water for at least 5 minutes.
On the skin + Wash affected area with a mild detergent, preferably soap and water.

* Do NOT neutralize chemicals on the skin.

* Remove any clothing contaminated with chemicals. Use caution when removing
pullover shirts or sweaters to prevent contamination of the eyes.

Depending on the nature of the chemical, seek medical help.

In the eyes: » Check for and remove contact lenses before irrigation. If contact lenses are
difficult to remove, begin irrigation with lenses in place.

Irrigate both eyes immediately with steady gentle stream of tap water, from the
eyewash station, for at least 15 minutes.

» Arrange for medical help and continue irrigation while victim is transported to
emergency care facility.

Notes

+ Alkali splash in the eyes is more dangerous than acid at the same concentration,
because of its rapid penetration into tissues of the skin and eye.

» Fresh tap water is preferable to stored saline solution, which may become
contaminated.

+ DO NOT USE HOT WATER.

Protective goggles or preferably face shields must be worn when handling
caustic solutions.

Ingestion of hazardous chemicals » Encourage the victim to drink large amounts of water while waiting for
professional medical assistance.

* Never give anything by mouth to an unconscious person.

Electrical accident + DISCONNECT POWER FIRST. Do not touch a person in contact with live
electrical current.

 Give artificial respiration if necessary and treat burns.

Planned Accident Response

Accidents do not just happen — they are caused. Accidents in laboratories can be
prevented by:

« an educational safety program
 proper supervision of students
« instruction in appropriate laboratory techniques
 good laboratory housekeeping

Science teachers who have been alerted to the hazards in laboratories, who have
taught students how to work safely in laboratories, and who promote sound
laboratory techniques are in a better position to ensure a safe and successful
science program.
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The purpose of any action taken at an accident is to minimize the effect of the
accident. Especially if action must be taken quickly, this can be achieved by having
and knowing how to follow a Planned Accident Response.

A Planned Accident Response requires the following:

Everyone, including teachers and students, should:

— be familiar with the resources (knowledge, human resources, and material)
available for reducing the effects of an accident

— understand the steps necessary for a rapid, organized response to an accident

The resources available for reducing the effects of an accident must be

maintained on a regular basis.

One person must have absolute control of the actions taken by all people at the
site. If necessary, this will include sending for qualified help, and making sure
that the person who goes for help will report back the person in control.

Parents of injured students should be contacted.

Life-threatening conditions must be recognized and reduced immediately.
This may just mean clearing everyone from the area.

The injury must be assessed and appropriate action initiated quickly. People
should do only the things they have been trained to do, leaving extensive
treatment to medical professionals.

The accident environment must be made safe. Fire, electrical, and toxic material
hazards can be reduced by shutting off gas and power, ventilating the area, and
using protective gear. A safe approach to the accident area must be well thought out.

Every accident must have a thorough investigation that results in written
recommendations for the prevention of more accidents of the same type.

The preliminary investigation of an accident must be assigned to one person and
initial notes and photographs taken before clean-up starts.

For all minor accidents, an accident investigation report should be completed.
The report should include:

— an objective description of the accident event

a description of the accident result

a description of the action taken at the accident

a description of the root cause(s) of the accident

recommendations for action that will prevent recurrence of the accident

All accidents with significant personal injury should be referred to the school
district, and all district accident and safety policies should be followed. Ensure
that the accident is reported before beginning an investigation.

For any accident that occurs, follow-up action should include a thorough
discussion with students.

To reduce accident frequency, students as well as teachers must be aware, be alert,
and be willing to act. Student safety awareness and attitudes should be addressed
frequently.
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Chemicals

Chemicails Likely to Be Found in School
Science Departments

The following list provides recommendations and comments on hazardous or
potentially hazardous chemicals. The information on chemicals contained on pages 22
through 43 has been compiled from sources believed to be reliable, accurate, and
representative of the best opinions on the subject as of 2016. While every reasonable
effort has been made to provide dependable information, neither the authors nor the
Ministry of Education can assume responsibility for the validity or completeness of all
chemical references given or for the consequences of their use.

The purpose of listing a substance here is not to discourage its proper use, but rather to
make information available relative to its hazardous properties. It should be noted that
the Health (H), Fire (F), and Reactivity (R) columns are keyed to concerns in a fire
situation; they do not provide a complete picture of hazards such as carcinogenicity.
Additional hazards appear in the Comments column and should be carefully noted.

If there is doubt as to the potential hazard of a substance, additional sources or
authorities, such as the material safety data sheets (MSDS), should be consulted.

The decision to use certain substances in school laboratories should be based on
the best available knowledge of each chemical’s particular hazard, the availability
of proper handling facilities, and district policy. When the risk outweighs the
benefits and no substitute is available, the experiment/demonstration should
not be conducted.

For safety’s sake, remember:

 Limit the quantities of chemicals.
 Only trained educators should use dangerous chemicals.
« Use proper storage techniques.
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NFPA chemical hazard labels

The National Fire Protection Association (NFPA; http://www.nfpa.org/) has
developed a system for indicating the health, flammability and reactivity hazards of
chemicals. In addition, a special notice symbol may be used where necessary.

This system is used in the list of chemicals that begins on the next page.

Rating Summary

Health (Blue) H

4 Danger May be fatal on short exposure; specialized protective equipment required
3 Warning Corrosive or toxic; avoid skin contact or inhalation

2 Warning May be harmful if inhaled or absorbed

1 Caution May be irritating

0 No unusual hazard

Flammability (Red) F

4 Danger Flammable gas or extremely flammable liquid
3 Warning Flammable liquid flash point below 100°F

2 Caution Combustible liquid flash point of 100° to 200°F
1 Combustible if heated

0 Not combustible

Reactivity (Yellow) R

4 Danger Explosive material at room temperature

3 Danger May be explosive if shocked, heated under confinement or mixed with water
2 Warning Unstable or may react violently if mixed with water

1 Caution May react if heated or mixed with water but not violently

0 Stable Not reactive when mixed with water

Special Notice Key (White)

W

Water reactive

OX

Oxidizing agent

The chemicals

The table below contains information on common chemicals that may be found in
secondary school laboratories and science classrooms. The chemical names and
formulae are listed in the first column, followed by the chemical hazard ratings
(detailed above) and additional comments. Some chemical listings may have
additional chemical names, which are noted in parentheses. Capitalized names in
parentheses indicate cross-listings (i.e., another listing for the same substance with
another name). The information provided in cross-listings is identical. Note: If there
is nothing listed under H, F, or R (see NFPA Chemical Hazard Labels), this does not
imply that there is no hazard for the material.

22
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Chemical Name and Formula H F R Comments

**Acetaldehyde 3 4 2 Moderately toxic (narcotic). Possible carcinogen. Highly flammable. Fire and explosion

CH3CHO risk. May form explosive levels of peroxides on concentration.

Acetamide Possible carcinogen; otherwise low toxicity. Practise strict hygiene when using this

CH3CONH, material.

Acetic acid (7.4M, 99.8%) 3 2 0 Moderately toxic by ingestion and inhalation. Corrosive to skin and tissue. Moderate fire

CH3COOH risk.

**Acetic anhydride (oxide) 3 2 1 Moderately toxic by ingestion. Strongly irritating and corrosive. Causes severe eye

C4HgO3 damage. Wear eye protection; have access to eyewash. Vapours are strongly irritating;
open and dispense in a hood. Reacts violently with water (reaction sometimes delayed).
Moderate fire risk.

Acetone 1 3 0 Slightly toxic by ingestion and inhalation. Fire risk; flammable.

CH3COCH;3

Aceto-carmine stain

Aceto-orcein 2% solution Moderately toxic by ingestion. Slightly corrosive to eyes and skin.

**Acetyl chloride 3 3 2 Corrosive. Reacts with water and alcohol.

CH3COCI

**Acrolein 4 3 3 Strong irritant. Flammable.

C3H40

**Acrylamide 3 2 2 Toxic by absorption. Suspected carcinogen.

C3H5NO

**Acrylic acid 3 2 2 Irritant. Causes eye damage. Flammable.

Adipic acid 1 0 Eye irritant. Combustible.

CeH1004

**Adrenaline (Epinephrine) 2 Toxic by ingestion. Increases blood pressure.

L-alanine

C3H7NO3

Alizarin Low toxicity. Combustible.

C14HgO4

Alum (Aluminum potassium sulfate) Low toxicity. Non-combustible.

KAI(SO4),

Aluminon Low acute toxicity. Mutagen.

C22Hp3N309

Aluminum 0 3 1 Fine metal powders form an explosive mixture with air.

Al

Aluminum ammonium sulfate
(Ammonium alum)
AINH4(SO4)2

Absorbs moisture on exposure to air.

**Aluminum carbide
AlyCg

Dangerous fire risk.

Aluminum carbonate
Alx(CO3)3

Do not store near combustible materials.

Aluminum chloride, anhydrous
AlCl3

Slightly toxic by ingestion. Body tissue irritant.

Aluminum hydroxide
Al(OH)3

Non-combustible.

Aluminum nitrate
AI(NO3)3

Slightly toxic by ingestion. Strong oxidizer.

Aluminum oxide
Al,O3

Body tissue irritant. Avoid inhalation of dust.

Aluminum phosphate
AIPO4

Solutions are corrosive to body tissue.

Aluminum potassium sulfate (Alum)
KAI(SO,),

Low toxicity. Non-combustible.

Aluminum sodium sulfate
NaAl(SOy4),

Low toxicity. Non-combustible.

Aluminum sulfate
Alx(SO4)3

Low toxicity. Non-combustible.

** Should not be used in secondary school laboratories.
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Chemical Name and Formula H F R Comments

Aluminum sulfide

Al,S3

**Ammonia, anhydrous gas 3 1 0 Moderately toxic by inhalation and ingestion. Corrosive to eyes, respiratory tract, and

NH3 skin. Use only under fume hood. Stainless steel control valve required for use with
ammonia gas.

Ammonia solution Slightly toxic by ingestion and inhalation. Both liquid and vapour extremely irritating,

NH4OH especially to eyes.

Ammonium acetate

CH3COONH,4

Ammonium alum Absorbs moisture on exposure to air.

(Aluminum ammonium sulfate)

AINH4(SO4),

Ammonium bicarbonate Creates irritating fumes when heated.

NH4HCO3

Ammonium bromide 2 0 0 Moderately toxic by ingestion and inhalation.

NH4Br

**Ammonium chlorate Explosive. Very dangerous.

NH4CIO3

Ammonium chloride 2 0 0

NH4CI

**Ammonium chromate Moderately toxic by ingestion. Strong irritant. Very strong oxidizing agent.

(NH4)2CrO4

Ammonium citrate

(NH4)oHCgH507

**Ammonium dichromate 2 1 1 Dusts and solutions are toxic. Eye and skin irritant. Known carcinogen. Dangerous fire

(NH4)2Cry07 OX | risk. Very strong oxidizing agent.

Ammonium ferrous sulfate (Mohr's salt)

F8H8N20832

**Ammonium fluoride 3 0 0 Corrosive to tissue. Toxic by ingestion and inhalation.

NH4F

Ammonium hydroxide (7.4M; 28%) Moderately toxic by ingestion and inhalation. Serious respiratory hazard. Both liquid and

NH4OH vapour are extremely irritating, especially to eyes. Dispense in a hood and be sure an
eyewash is accessible.

Ammonium molybdate Moderately toxic by ingestion. Skin and eye irritant.

(NH4)gMo7024

**Ammonium nitrate 0 0 3 Slightly toxic by ingestion. Body tissue irritant. May explode if heated under confinement;

NH4NO3 OX | will explode at temperatures of 210°C; explodes more readily if contaminated with
combustible material. Strong oxidizer.

Ammonium oxalate Moderately toxic by ingestion and inhalation. Corrosive to body tissue.

(NH,)2C204

Ammonium phosphate, monobasic

(NH4)HoPO4

Ammonium phosphate, dibasic

(NHy4)oHPO4

Ammonium sulfate Slightly toxic by ingestion.

(NH,);,S04

Ammonium sulfide Toxic by skin absorption. Strong skin and mucous membrane irritant. Vapour harmful.

(NHy)2S Even low concentrations may cause headache and general discomfort. Contact with
acids or acid fumes may liberate flammable and poisonous hydrogen sulfide gas.

Ammonium sulfite

(NH,),S03

Ammonium thiocyanate Moderately toxic by ingestion.

NH4SCN

Ammonium thiosulfate

(NH4)28,03

n-Amyl acetate 1 3 0 Dangerous fire risk.

CH3COOC5H 14

n-Amyl alcohol (1-pentanol; pentyl alcohol) 1 3 0 Slightly toxic by ingestion and inhalation. Severe body tissue irritant. Moderate fire risk.

Cs5H414OH

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

Aniline (amino benzene)
CgH7N

H

F R Comments

2 0

Highly toxic by ingestion, inhalation, and skin absorption. Severe eye irritant and mild

sensitizer. Mutagen. Combustible. Limited access suggested.

**Antimony
Sb

**Antimony pentachloride
SbCl5

**Antimony sulfate
Sb,(S04)3

**Antimony trichloride
SbClg

Moderately toxic. Corrosive as solid or liquid. Strong skin and eye irritant.

**Antimony trioxide
Sby,03

**Antimony trisulfide
SbyS3

L. Arabinose
Cs5H105

Arginine
CeH14N40;

Argon
Ar

**Arsenic
As

**Arsenic pentoxide
A5205

**Arsenic (tri)chloride
AsClg

**Arsenic trioxide
A5203

Highly toxic by ingestion and inhalation. Known carcinogen. Use only under a fume hood.

**Asbestos (Magnesium silicate minerals)

Ascorbic acid (Vitamin C)
CeHgOp

Asparagin
C4HgOg

Aspartic acid
C4H7NO4

Baking soda (Sodium bicarbonate, Sodium
hydrogen carbonate)
NaHCO3

**Barium
Ba

Barium carbonate
BaCO3

Moderately toxic by ingestion. Strong body tissue irritant.

Barium chloride
BaCl,

Highly toxic by ingestion.

**Barium chromate
BaCrOy4

Toxic. Carcinogen. Oxidizer.

**Barium dioxide
8302

Barium hydroxide
Ba(OH),

Toxic by ingestion.

Barium nitrate
Ba(NO),

OX

Moderately toxic by ingestion. Potentially serious fire risk.

**Barium sulfide
BaS

Benedict's qualitative solution (water solution
of sodium carbonate, copper sulfate, sodium
citrate)

Benzaldehyde green (Malachite green)

Carcinogen. Can make a huge mess!

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

**Benzene 2 3 0 Moderately toxic by ingestion, inhalation, and skin absorption. Known carcinogen. Strict

CgHg observance of safety precautions must be practised (i.e., use a hood, wear gloves, use
eye or face protection). Flammable; dangerous fire risk. Use toluene as a substitute.

**Benzene sulfonic acid

CgH5SO3H

Benzoic acid 2 1 - Slightly toxic by ingestion. Body tissue irritant. Combustible.

C7HgO2

**Benzoyl peroxide Explodes when heated. Radical initiator.

C4H1004

**Beryllium 3 1 0 Very toxic. All beryllium compounds should be removed.

Be

**Beryllium compounds (Be salts) Very toxic. All beryllium compounds should be removed.

Bismuth Slightly toxic by inhalation or ingestion. Flammabile in finely divided form such as dust.

Bi

Bismuth chloride (trichloride)

BiClg

Bismuth nitrate Slightly toxic. Fire risk near organic material. Oxidizer.

Bi(NO3)3

Bismuth oxide

Bi,O3

Biuret (reagent) Corrosive liquid; corrosive to body tissue. Eye protection essential when working with this

CoH5N30, solution.

Bleach (Sodium hypochlorite) (dilute) Moderately toxic by ingestion and inhalation. Corrosive liquid; causes skin burns. Reacts

NaOClI with acid to evolve chlorine gas. Evolves chlorine when heated. Avoid contact with
organic material.

Bleaching powder (Calcium hypochlorite) Moderately toxic by ingestion and inhalation. Body tissue irritant. Fire risk in contact with

Ca(0Cl), organic substances. Oxidizer.

Borax (Sodium borate, Sodium tetra borate) Slightly toxic by inhalation and ingestion.

N82B407

Boric acid crystal Slightly toxic by ingestion. Skin irritant in dry form.

H3BO3

**Boron

B

Brass (copper-zinc alloys)

**Bromine (reagent) Highly toxic by inhalation and ingestion. Severe skin irritant. Very strong oxidizer;

Bry reacts violently with many organic compounds. Very hazardous substance even in small
amounts.

**Bromobenzene 2 2 0 Toxic. Flammable. Bioaccumulative pollutant.

CSHst

Brom(o)cresol green

C21 H14BF405S

Brom(o)cresol purple

C21 H16Br205S

Bromoethane (Ethyl bromide) 2 1 0 Tumorigen. Mutagen. Limit exposure to vapour.

C2H5Br

Bromophenol blue

C6H5BFO

Bromothymol blue

C27H28Br2053

1-Butanol (n-butyl alcohol) 1 3 0 Moderately toxic by inhalation and ingestion. Eye irritant. Absorbed by skin. Moderate fire

C4H100 risk.

2-Butanone (Methyl ethyl ketone) 1 3 0 Narcotic by inhalation. Flammable; dangerous fire risk.

C4HgO

iso-butyl alcohol Slightly toxic. Skin, eye, and respiratory irritant. Flammable.

Tert-butyl alcohol 1 3 0 Slightly toxic by ingestion and inhalation. Eye irritant. Absorbed by skin. Moderate fire

C4H40O (2-methyl-2-propanol) risk.

Butyric acid 3 2 0 Moderately toxic by ingestion and skin absorption. Strong irritant to skin and eyes.

C4HgO, Flammable liquid. Obnoxious odour; stench agent.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

**Cadmium Dust or fume inhalation especially toxic. Known carcinogen.

Cd

**Cadmium carbonate All cadmium salts are highly toxic.

CdCO3

**Cadmium chloride 3 1 0 Toxic heavy metal. Carcinogen.

CdCl,

**Cadmium iodide

Cdl,

**Cadmium nitrate Known carcinogen. Moderately toxic by inhalation and ingestion. Fire and explosion risk.

Cd(NO3), Strong oxidizer.

Caffeine Very toxic; ingestion of as little as 65 mg can be life-threatening.

CgH10N4O7

Calcium 3 1 2 Skin irritant. Contact with water or moisture evolves flammable hydrogen. Flammable in

Ca W finely divided form. Avoid contact with oxidizers.

Calcium acetate

CaC2H604

**Calcium carbide 3 3 2 Exposure to water or moisture evolves flammable acetylene gas; corrosive to eyes

CaC, W and skin. 500 grams of calcium carbide will yield approximately 150 litres of flammable
acetylene.

Calcium carbonate (powder)

CaCOg

Calcium chloride Slightly toxic.

CaCl,

Calcium fluoride Slightly toxic. Skin irritant.

CaF2

**Calcium hydride 3 Fire hazard. Water reactive.

CaH, W

Calcium hydroxide Skin irritant. Avoid dust inhalation.

Ca(OH),

Calcium hypochlorite (Bleaching powder) Moderately toxic by ingestion and inhalation. Body tissue irritant. Fire risk in contact with

Ca(0Cl), organic substances. Oxidizer.

Calcium nitrate Slightly toxic. Potential fire risk in contact with organic material. May explode if shocked

Ca(NO3), or heated. Strong oxidizer.

Calcium oxide 3 0 1 Corrosive. Dangerous in contact with organic material. Exposure to water or moisture

CaO evolves heat. A lump of calcium oxide my disintegrate violently when water is added.
Wear eye protection when handling this substance.

Calcium oxalate

CaC204

**Calcium phosphide Emits poisonous, flammable phosphine gas when wet.

Ca3P2

Calcium phosphate (monobasic)

Ca(H2P04)2

Calcium phosphate (tribasic) Body tissue irritant.

Caz(POy);

Calcium propionate

CGH1OCaO4

Calcium sulfate

CaS0y4

Calcium sulfide

CaS

Camphor 0 2 0 Flammable and explosive vapours on heating.

C1oH160

Caprylic alcohol (n-octanol)

CgH180

Carbamide (Urea)

CH4N,0

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

**Carbolic acid (Phenol) 4 2 0 Toxic by ingestion, inhalation and skin absorption. Strong skin irritant.

CeHeO **Special hazard alert: Phenol in contact with more than approximately 100 inches
square of skin is absorbed so quickly through intact skin as to be fatal in 90 seconds—
unless promptly and completely washed off by scrubbing with a cloth under a copious
quantity of flowing water. Drench affected area quickly and thoroughly.

Carbon

C

Carbon dioxide (gas) Very damaging to skin and eyes in solid form (dry ice).

CO,

**Carbon disulfide 3 4 0 Moderately toxic by ingestion and inhalation. Dangerous fire and explosion risk (flash

CS;, point 30°C). Can be ignited by friction. Vapour heavier than air and may travel at floor
level—thus distant ignition is possible.

**Carbon tetrachloride Mutagen. Carcinogen.

CCly

Carmine

Carnoy's fluid (alcohol + acetic acid) Moderately toxic. Flammable liquid. Store in a dedicated flammables cabinet.

Caustic potash (Potassium hydroxide) 3 0 1 Strongly corrosive as a solid and as a solution. Skin contact causes severe blisters.

KOH Extremely harmful to eyes.

Very harmful if swallowed. Use gloves when handling.

Caustic soda (pellets) (Sodium hydroxide) Corrosive solid. Skin burns are possible. Very harmful to eyes. Much heat evolves when

NaOH added to water. Wear face and eye protection and gloves.

Cellulose methyl ether (Methyl cellulose)

**Cesium

Cs

Cesium chloride Slightly toxic by ingestion.

CsCl

Cetyle alcohol Slightly toxic by ingestion. Body tissue irritant.

Charcoal, wood (amorphous carbon) Flammable solid.

C

**Chlorine (gas) 4 0 0

Cly OX

Chlorobenzene Emits poisonous, flammable phosphine gas when wet.

CgH5Cl

**Chloroethanol 4 2 0 Toxic by skin absorption. Can produce acid gas. Flammable.

C,H5CIO

**Chloroform 2 0 0 Toxic and narcotic by inhalation. Prolonged inhalation may be fatal. Ingestion may be

CHCl3 fatal. Suspected carcinogen.

**m-Chlorophenol Toxic by skin absorption.

CgH5CIO

**Chromic acetate Oxidizer.

CSHQCTOG

**Chromic acid (Chromium trioxide) 3 0 1 Corrosive to skin. Highly toxic. Carcinogen as fume or dust. Practise strict hygiene when

CrOg OX using this substance. Powerful oxidizing agent. Avoid contact with reducing agents and
organic material.

Chromic chloride 3 3 0

CrClg

**Chromic nitrate

CT(NO3)3

Chromium metal Known carcinogen as fume or dust.

Cr

Chromic potassium sulfate Body tissue irritant.

CrK(SOy4)2

**Chromium trioxide (Chromic acid) Highly toxic. Corrosive to skin. Carcinogen as fume or dust. Practise strict hygiene when

CrOg using this substance. Powerful oxidizing agent. Avoid contact with reducing agents and
organic material.

**Chromous salts Toxic.

Citric acid Extreme eye irritant.

CeHgO7

Cobalt Possible carcinogen as fume or dust.

Co

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

Cobaltous carbonate
CoCO3

H F

R Comments

Moderately toxic. Cobalt compounds are possible carcinogens.

Cobaltous chloride
CoCl,

Moderately toxic by ingestion; causes blood damage. Possible carcinogen as fume or
dust. Practise strict hygiene when using this substance.

Cobaltous nitrate
Co(NO3),

Moderately toxic. Possible carcinogen. Oxidizer. Fire risk in contact with organic material.

Cobaltous sulfate
CoSOy4

Moderately toxic. Eye, skin, and respiratory irritant. Possible carcinogen.

**Colchicine
C22HosNOg

Highly toxic; ingestion of as little as 0.02 grams could be fatal.

**Collodion (solution of pyroxylin in alcohol
and ether)

Body tissue irritant. Dangerous fire risk.

Congo red
C32H2oNgNay06S,

Mutagen. Moderate toxicity. Negative reproductive effects.

Copper
Cu

**Copper cyanide
CuCN

Extremely poisonous. Releases poisonous gas when acidified even slightly.

Cream of tartar (Potassium bitartrate,
Potassium hydrogen tartrate)
KHC4H40g

**Creosote

Carcinogen. Combustible.

Crystal violet (Gentian violet, Methyl violent)

Moderately toxic by ingestion. Body tissue irritant. Mutagen.

Cupric acetate
CUC4H604

Moderately toxic.

Cupric bromide
CuBry

Cupric carbonate (basic)
CUZ(OH)2C03

Slightly toxic by ingestion and inhalation.

Cupric chloride
CuCly

Cupricnitrate
CU(NO3)2

OX

Moderately toxic. Oxidizing material. Dangerous in contact with organic material.

Cupricoxide
CuO

Cupric sulfate
CuSOy4

Cupric sulfide
CuS

Cuprous chloride
CuCl

Toxic. Eye, skin, and respiratory tract irritant.

Cyclohexane
CeH12

Slightly toxic by ingestion, inhalation, and skin contact. Dangerous fire risk; flammable
liquid. Store in a dedicated flammables cabinet.

Cyclohexanol
CeH120

Slightly toxic by ingestion, inhalation, and skin absorption. Combustible. May form
explosive peroxides; do not distill to dryness.

Cyclohexene
CeH10

Slightly toxic by ingestion and inhalation. Flammable liquid; dangerous fire risk. May form
explosive peroxides; do not distill to dryness. Store in a dedicated flammables cabinet.
Strong, offensive odour.

Cysteine
C3H7NOLS

Cystine
CeH12N204S;

Dextrose (Glucose)
CeH1206

Diastase (amylolytic enzymes)

p-Dibromo benzene
C6H4Br2

p-Dichloro benzene
CgH4Cly

Moderately toxic by ingestion. Severe eye, skin, and respiratory tract irritant. Possible
carcinogen.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

**Dichloro methane (Methylene chloride) 2 1 0 Carcinogen. Mutagen. Readily absorbed through skin.

CH,Cl,

2,4 Dichloro phenoxy acetic acid (2,4D) Toxic by ingestion. Severe eye irritant.

CgHgCly03

Dichloro tetra fluoroethane

CCIF,CCIF,

**Diethyl ether (Ethyl ether) Slightly toxic by inhalation. Absorbed by skin. Vapour harmful; use only under a hood or

C4H100 in a well-ventilated area. Possible carcinogen. Severe fire and explosion hazard. May
form explosive peroxides upon concentration.

Dimethyl glyoxime

C4HgN20,

**Dimethyl sulfate 4 2 0

(CH3);S04

**3, 4 Dinitrophenol

CeHaN205

**1,4 Dioxane 2 3 1 Slightly toxic by inhalation. Absorbed by skin. Possible carcinogen. Dangerous fire risk.

Cy4HgOo May form explosive peroxides upon concentration.

Diphenylamine 3 1 0 Moderately toxic by ingestion.

CyoHq4N

EDTA (ethylenedinitrilotetra acetic acid)

C109H12N2NayOg (Ethylene diamine tetra

acetic acid, sodium salt)

Eosin B

C20H6Br2N2N8209

Eosin Y

C20H6BF4N8205

**Epinephrine (Adrenalin) Toxic by ingestion. Increases blood pressure.

CgH13NO3

Eriochrome black T

C20H12N3N807S

Ethanol (Ethyl alcohol) 0 3 0 Dangerous fire risk; flammable. Addition of denaturant makes it poisonous — it cannot be

CoH50H made non-poisonous. Store in a dedicated flammables cabinet or safety cans.

Ethyl acetate 1 3 0 Slightly toxic by inhalation, ingestion, and skin absorption. Skin and eye irritant.

C4HgO, Dangerous fire hazard and explosion risk.

Ethyl alcohol (Ethanol) 0 3 0 Dangerous fire risk; flammable. Addition of denaturant makes it poisonous — it cannot be

CoH50H made non-poisonous. Store in a dedicated flammables cabinet or safety cans.

**Ethylamine 3 4 0

CoH7N

Ethyl bromide (Bromoethane) 2 1 0 Tumorigen. Mutagen. Limit exposure to vapour.

C2H5Br

Ethyl butyrate 0 3 0

CeH1202

**Ethyl chloride 2 4 2 Extremely flammable. Contact with water produces corrosive, toxic fumes.

C,H5CI

**Ethyl ether (Diethyl ether) 1 4 1 Slightly toxic by inhalation. Absorbed by skin. Possible carcinogen. Vapour harmful; use

C4H100 only under a hood or in a well-ventilated area. Severe fire and explosion hazard; may
form explosive peroxides upon concentration.

Ethyl iodide (iodoethane) Mutagen.

CoHsgl

Ethylene diamine 3 2 0 Toxic. Irritant. Mutagen. Negative reproductive effects. Limit exposure to vapour.

CoHgNy

Ethylene dichloride 2 3 0 Moderately toxic by ingestion, inhalation, and skin absorption. Strong skin and eye

CoH4Cly irritant. Possible carcinogen. Dangerous fire risk; flammable.

Ethylene dinitrilotetra acetic acid (EDTA)

C40H12N2NayOg (ethylene diamine tetra

acetic acid, sodium salt)

Ethylene glycol 1 1 0 Moderately toxic by ingestion, inhalation and skin absorption; ingestion of even small

CoHgO quantities can be lethal to some people.

** Should not be used in secondary school laboratories.

30

Science Safety Resource Manual




4 Chemicals

Note: For Iron Il compounds, see listings under ferrous compounds; for Iron Il compounds, see listings under ferric compounds.

Chemical Name and Formula

Fehling alkaline No. 1 copper sulfate
+

Fehling alkaline No. 2 alkalkine tartrate

H

F

R Comments

Ferric ammonium citrate

Ferric ammonium sulfate
FeNH4(SO4)2

Ferric chloride
FeCl3

Skin and tissue irritant. Corrosive. Slightly toxic by ingestion.

Ferric nitrate
FB(NO3)3

Skin and tissue irritant. Strong oxidizer.

Ferric oxide
F8203

Ferric sulfate
Fex(S04)3

Ferrous ammonium sulfate (Mohr's salt)
F8H8N20832

Ferrous chloride
FeCly

Slightly toxic by ingestion. Body tissue irritant.

Ferrous sulfate
FeSO,4

Slightly toxic by ingestion.

Ferrous sulfide (Iron sulfide)
FeS

Contact with acid liberates poisonous hydrogen sulfide gas.

**Fluorine
Fa

Extremely corrosive gas.

Formaldehyde (37% formaldehyde,
methanol free)
HCHO

Highly toxic by ingestion, inhalation and skin absorption. Strong irritant; avoid breathing
vapour and avoid skin contact. Possible carcinogen. Use a fume hood.

Formalin (37% formaldehyde with
15% methanol)
HCHO

Formaldehyde is an possible carcinogen. Avoid skin contact. Provide lots of ventilation.

Formic acid
HCOOH

Corrosive to skin and tissue through ingestion and inhalation. Reacts violently with bases.
On aging, decomposes to carbon monoxide and water thus creating potential explosive
danger.

Freon (fluorocarbon products)

Fructose
CgH1206

Fuchsin (acid)
CooH17N3Na0gS;3

Fumaric acid
C4H404

Galactose
CgH1206

Gallium
Ga

Gentian violet (Crystal violet, Methyl violet)

Moderately toxic by ingestion. Body tissue irritant. Mutagen.

Germanium
Ge

Gibberellic acid
C19H2206

Glucose (dextrose)
CeH1206

Glutamic acid
C5HgNO4

Glycerol (glycerine)
C3HgO3

Some people are allergic to glycerin and may experience irritation to their skin and eyes.
Contact with strong oxidants (chromium trioxide, potassium chlorate, potassium
permanganate) may cause an explosion.

Glycine
C,H5NO,

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

Gold

Au

Graphite (plumbago)

C

n-Heptane 1 3 0 Slightly toxic by inhalation. Dangerous fire risk; flammable liquid.

C7H1e

n-Hexane 1 3 0

CeH14

1,6,-hexanediamine

CeH16N2

Histidine HCI

CeHgN30,

**Hydriodic acid 3 0 1 Toxic by inhalation. Corrosive.

HI

Hydrochloric acid (11.6M, 36%) Highly toxic by ingestion or inhalation. Severely corrosive to skin and eyes.

HCI

**Hydrocyanic acid 4 4 2 Extremely poisonous.

(Prussic acid, hydrogen cyanide)

HCN

**Hydrofluoric acid Extremely poisonous. Extremely corrosive to skin, eyes, and all other body tissue. Users

HF must wear appropriate body, hand and face protection. THIS SUBSTANCE SHOULD
NEVER BE USED IN THE CLASSROOM LABORATORY BY TEACHERS OR
STUDENTS.

**Hydrogen gas 0 4 0 Highly flammable gas; severe fire hazard.

Hy

**Hydrogen peroxide (30%, 50% solution) 2 0 1 Extremely corrosive to skin, eyes, and respiratory tract. Many substances will cause

Hy0, OoX hydrogen peroxide to decompose into water and oxygen gas. Wear appropriate
protective clothing. Very strong oxidant. Dangerous fire and explosion risk. Do not heat
this substance. Requires special handling and storage attention. DO NOT FREEZE.

Hydrogen peroxide (3%, 6% or 10%) Very weak but is still a skin irritant and an oxidizer.

H20,

**Hydrogen sulfide 4 4 0 Toxic by ingestion or inhalation. Eye and respiratory tract irritant. Use adequate

HpS ventilation. Offensive odour. Solution may react with oxidants.

Hydroquinone 2 1 0 Toxic by ingestion and inhalation. Corrosive to skin, eyes, and respiratory tract.

CeHgO2

Indigo carmine Slightly toxic by ingestion. Body tissue irritant.

C16H8N2N820832

**Indium Extremely toxic.

In

3-Indoleacetic acid

lodine Toxic by ingestion or inhalation. Corrosive to eyes and respiratory tract. Inhalation of

I vapours or ingestion may be fatal. Skin irritant. Reacts violently with reducing materials,
sulfur, iron, alkali metals, metal powders, and phosphorus.

lodoethane (Ethyl iodide) Mutagen.

CoHsgl

Iron

Fe

Iron sulfide (Ferrous sulfide) Contact with acid liberates poisonous hydrogen sulfide gas.

FeS

Iso-butyl alcohol (2 methyl, 1 propanol) 1 3 0 Slightly toxic. Skin, eye, and respiratory irritant. Flammable.

Iso propyl alcohol (sec-Propyl alcohol) 1 3 0 Slightly toxic by ingestion and inhalation. Moderate fire risk; flammable liquid.

C3HgO

Kerosine (kerosene) 0 2 0 Moderately toxic by ingestion, inhalation, and skin absorption. Moderate fire risk.

Kinetin Mutagen.

Lactic acid Corrosive liquid. Corrosive to eyes. Skin and respiratory tract irritant.

C3HgO3

Lactose

C12H22011

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

Lauric acid

C12H240;

Lead As a powder is extremely toxic by inhalation and ingestion. Possible carcinogen as fume

Pb or dust. Take all precautions when working with lead powder.

**Lead acetate Moderately toxic. Eye, skin, and respiratory irritant. Possible carcinogen.

Pb(CH3CO0),

**Lead arsenate 2 0 0

Pb3(AsOy);

**Lead carbonate (basic) Moderately toxic by inhalation and ingestion. Skin, eye and respiratory tract irritant.

Pb(CO3),Pb(OH), Possible carcinogen.

**Lead chloride

PbCl,

**Lead chromate

PbCrO4

**Lead dioxide Moderately toxic by inhalation and ingestion. Severe body tissue irritant; avoid all body

PbO, contact. Possible carcinogen.

Lead nitrate Moderately toxic by inhalation and ingestion. Body tissue irritant. Possible carcinogen.

Pb(NO3), Strong oxidant. Dangerous fire risk in contact with organic material.

**Lead oxide (red)

PbO

**Lead oxide (yellow) (Litharge) Moderately toxic by ingestion and inhalation. Possible carcinogen.

PbO

**Lead sulfide Moderately toxic by ingestion and inhalation. Possible carcinogen.

PbS

Lime water

Ca(OH),

**Litharge (yellow) (Lead oxide) Moderately toxic by ingestion and inhalation. Possible carcinogen.

PbO

Lithium 3 2 2 Corrosive to skin, eyes and respiratory tract. Risk of explosion; flammable solid. Water-

Li W reactive. Use a Class D fire extinguisher or have a generous supply of dry sand to use as
a fire extinguisher.

Lithium acetate

CyH3LiO,

Lithium carbonate Moderately toxic. Strong base when dissolved in water; corrosive to eyes and respiratory

Li,CO5 tract.

Lithium chloride Moderately toxic by ingestion.

LiCl

Lithium fluoride

LiF

Lithium hydroxide Strong basic substance. Water solutions are strong irritants; corrosive to eyes, skin, and

LiOH respiratory tract.

Lithium nitrate Body tissue irritant. Strong oxidant. Risk of explosion when shocked or heated. Do not

LINO3 grind or pulverize.

Litmus, granular blue

Lycopodium powder (vegetable sulfur) Possible allergen. Highly flammable powder.

Magnesium 0 1 1 Flammabile solid. Burns with an intense flame. Keep either Class D fire extinguisher or

Mg W dry sand available.

Magnesium bromide

MgBry

Magnesium carbonate

MgCO3

Magnesium chloride Slightly toxic by ingestion.

MgCl,

Magnesium hydroxide

Mg(OH),

Magnesium nitrate 1 0 0 Skin, eye, and respiratory tract irritant. Strong oxidant; fire and explosion risk in contact

Mg(NO3), OX | with organic material.

Magnesium oxide
MgO

** Should not be used in secondary school laboratories.
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Chemical Name and Formula H F

**Magnesium peroxide (Magnesium dioxide)
MgO,

R Comments

Magnesium sulfate
MgSO4

Eye and respiratory tract irritant.

Malachite green (Benzaldehyde green)

Carcinogen. Can make a huge mess!

Maleic acid
C4H404

Moderately toxic by ingestion. Severe body tissue irritant.

**Maleic anhydride 3 1
C4H203

Malic acid

Maltose
C12H22044

Manganese
Mn

Irritant as fume or dust. Dust is flammable.

Manganese carbonate
MnCO3

Manganese dioxide
Mn02

Body tissue irritant. Strong oxidant. Avoid contact with organic material.

Manganese sulfate
MnSO4

D-Mannose
CgH1206

Body tissue irritant.

Marble chips (Calcium carbonate)
CaCOg

Menthol
C10H200

Slightly toxic by ingestion and inhalation. Body tissue irritant. Severe eye irritant.

**Mercuric chloride
HgCl,

Highly toxic by ingestion, inhalation, and skin absorption. Exposure may be fatal! Use all
precautions in handling this substance.

**Mercuric iodide
Hgly

Highly toxic by ingestion, inhalation, and skin absorption. Exposure may be fatal! Use all
precautions in handling this substance.

**Mercuric nitrate
Hg(NO3),

Highly toxic by ingestion, inhalation, and skin absorption. Exposure may be fatal. Use all
precautions in handling this substance. Fire risk in contact with organic materials. Strong
oxidizer.

**Mercuric oxide (red, yellow)

Highly toxic. Skin irritant. Avoid contact with organic material.

HgO

**Mercuric sulfate Highly toxic. Skin, eye, and respiratory irritant.

HgSO4

**Mercuric sulfide (black, red)

HgS

**Mercurous chloride

ngC|2

**Mercurous iodide

Hgylp

**Mercurous nitrate

Hg>(NO3),

**Mercurous oxide

ngo

Mercury Metallic mercury is highly toxic by skin absorption and by inhalation of vapour. Metallic

Hg mercury has a relatively low vapour pressure and vapourizes readily when heated.
Continuous exposure to small concentrations of vapour is harmful. Frequent skin contact is
harmful. Dispense and use mercury only under a hood or in a well-ventilated area. Dispense
mercury in a plastic or glass tray so that any spillage can easily be recovered. KEEP ONLY
SMALL QUANTITIES IN SCHOOLS AND STORE IN PLASTIC BOTTLES. WARNING:
Students should not be permitted to amalgamate coins or jewellery with mercury.

Methanol (Methyl alcohol) 1 3 Toxic by ingestion (ingestion may cause blindness). Flammable; dangerous fire risk.

CH30H

Methionine

C5H{4NO,S

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

Methyl alcohol (Methanol) 1 3 0 Toxic by ingestion (ingestion may cause blindness). Flammable; dangerous fire risk.

CH30H

Methyl benzene (Toluene) 2 3 0 Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

C7Hg inhalation. Slightly hazardous in case of skin contact (permeator).

Methyl cellulose (Cellulose methyl ether)

Methylene blue Slightly toxic.

C1gH4gCIN3S

**Methylene chloride (Dichloro methane) 2 1 0 Carcinogen. Mutagen. Readily absorbed through skin.

CH,Cl,

Methyl ethyl ketone (2-Butanone) 1 3 0 Narcotic by inhalation. Flammable; dangerous fire risk.

C4HgO

Methyl glycol (1, 2 Propylene glycol)

C3HgOz

Methyl orange (tropaeolin D) Highly toxic by ingestion.

C14H14N3N803S

2-methyl 1-propanol (Iso-butyl alcohol) 1 3 0 Slightly toxic. Skin, eye, and respiratory irritant. Flammable.

Methyl red Mutagen.

C15H15N30,

Methyl salicylate (Wintergreen oil) 1 1 0 Moderately toxic by ingestion. Severe body tissue irritant.

CgHgO3

Methyl violet (Crystal violet, Gentian violet) Moderately toxic by ingestion. Body tissue irritant. Mutagen.

Methylene blue Slightly toxic.

C1gH4gCIN3S

**Million reagent (solution of mercury — nitric A solution of mercury (ll) nitrate in concentrated nitric acid. The combination of toxic

acid — water) mercury (Il) nitrate and a corrosive acid and the fact that the solution is frequently boiled
makes its use extremely hazardous.

Mohr's salt (Ammonium ferrous sulfate)

F8H8N20832

Molybdenum

Mo

Naphthalene 2 2 0 Moderately toxic by ingestion, inhalation, and skin contact. Moderate fire hazard.

C1oHg

Nichrome

Nickel

Ni

Nickel acetate

Ni(CH3CO5),

Nickel chloride Highly toxic by ingestion and inhalation. Nickel compounds inhaled as dust are known

NiCl, carcinogens. Avoid dispersing this substance; dispense with care.

Nickel nitrate Slightly toxic. Nickel compounds inhaled as dust are known carcinogens. Avoid

Ni(NO3), dispersing this substance; dispense with care. Strong oxidant.

**Nickel oxide 2 0 0 Expected carcinogen, mutagen.

NiO

Nickel sulfate Moderately toxic by ingestion and inhalation. Extreme body tissue irritant. Nickel

NiSOy4 compounds inhaled as dust are known carcinogens. Avoid dispersing this substance;
dispense with care.

**Nicotine 4 1 0 Poisonous. Extremely hazardous.

C1oH14Np

Ninhydrin Body tissue irritant. Common indicator.

Nitric acid (15.4 M, 69%) 3 3 0 Corrosive. Toxic by inhalation. Strong oxidant. Avoid contact with acetic acid and readily

HNO3 OX | oxidized substances.

**Nitrobenzene 3 2 1

CgHsNO,

Nitrogen, gas (liquified)
N

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

**Nitrogen dioxide (liquefied) 3 0 0

NO, OX

Octyl acetate 2 2 0

C1oH2002

n-Octyl alcohol (1-octanol) 1 2 0

(Caprylic alcohol)

CgH150

Oleic acid 0 1 0

C1gH3402

Orange IV (Troparolin OO) Hazardous in case of ingestion. Slightly hazardous in case of skin contact (irritant), of eye

CqgHq4N3NaO3S contact (irritant), of inhalation.

Oxalic acid 3 1 0 Moderately toxic by ingestion. Skin and eye irritant. Avoid condensing.

CoHy04

Oxygen, gas

<)

Palmitic acid

C16H3202

Paraffin (oil, wax) (solid hydrocarbons) 0 1 0

ChHon+2

Paraformaldehyde 3 Severe skin and eye irritant.

**n-Pentane 1 4 Narcotic in high concentrations. Flammable liquid. Use hexane or heptane as a

CsHqp substitute.

Pentyl alcohol (n-Amyl alcohol) Slightly toxic by ingestion and inhalation. Severe body tissue irritant. Moderate fire risk.

(1-2-3 pentanol)

C5H414OH

**Perchloric acid 3 0 3 Extreme explosion hazard. Requires special “wash-down” hoods. Reacts with metal

HCIO4 OX | duct work.

**Petroleum ether 1 4 0 Flammable liquid; extreme fire risk.

**Phenol (Carbolic acid) 4 2 Toxic by ingestion, inhalation and skin absorption. Strong skin irritant.

CeHeO **S$pecial hazard alert: Phenol in contact with more than approximately 100 inches
square of skin is absorbed so quickly through intact skin as to be fatal in 90 seconds—
unless promptly and completely washed off by scrubbing with a cloth under a copious
quantity of flowing water. Drench affected area quickly and thoroughly.

Phenolphthalein

C20H1404

Phenol red (phenolsulfonephthalein)

C19H1405S

Phenylalanine

CgH11NO,

Phenylhydrazine 3 2 0 Mutagen. Negative reproductive effects. Limit exposure to vapour.

CeHgNo

Phenyl salicylate Slightly toxic by ingestion.

C13H1003

**Phenylthiocarbamide (PTC paper) Highly toxic by ingestion.

Phosphoric acid (14.6M, 85%) 3 0 0 Slightly toxic by ingestion and inhalation. Corrosive to body tissue. Skin and eye irritant.

H3POy4

Phosphoric anhydride (Phosphorus 3 Moderately toxic. Extremely corrosive. Reacts violently with water.

pentoxide) W

P205

**Phosphorus, amorphous (red) 1 1 1 Moderately toxic. Skin contact may cause burns. Flammable solid. Yields very toxic

P fumes on burning. Avoid contact with potassium chlorate or potassium permanganate or
other strong oxidizing agents; explosions have been known to occur. Dangerous fire risk.

**Phosphorus, purified (yellow) 4 4 2

P

Phosphorus pentoxide 3 Moderately toxic. Extremely corrosive. Reacts violently with water.

(Phosphoric anhydride) W

P205

**Phosphorus trichloride 4 0 2 Reacts with water.

PCl3 W

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

Phtalic acid 0 1 1

P-Hydrion paper (indicator paper)

**Picric acid 3 4 4 Poisonous. Corrosive liquid possibly absorbed through the skin. If allowed to dry, the

CgH3N307 solid is a powerful explosive. Extremely dangerous.

Platinum

Pt

**Potassium 3 1 2 Extremely dangerous on contact with moisture and water; releases hydrogen with

K W sufficient heat to cause ignition or explosion; may ignite spontaneously in air or oxygen;
can cause severe skin or eye burns. Shipped under dry oil (no water) and must be stored
that way. Keep away from water and handle with dry utensils.
**Special hazard alert: Exterior surface of potassium metal is extremely prone to
formation of peroxides, which will burn and melt when exposed to air. When the metal is
cut into small pieces, it has been known to react explosively with the light oil (kerosene)
in which the metal is stored. Be sure to provide personal protection when dealing with this
very reactive metal. SUBSTITUTE WITH LITHIUM OR SODIUM, which do not develop
peroxides on aging.

Potassium acetate

CH3COOK

Potassium bicarbonate

(Potassium hydrogen carbonate)

KHCO3

**Potassium bichromate Toxic by ingestion and inhalation. Corrosive to body tissue. Known carcinogen. Strong

(Potassium dichromate) oxidant. Fire risk when in contact with organic material.

K20f207

Potassium bisulfate Slightly toxic by ingestion. Extreme body tissue irritant.

(Potassium hydrogen sulfate)

KHSO4

Potassium bisulfide

(Potassium hydrogen sulfide)

KHS

Potassium bitartrate (Potassium hydrogen

tartrate, Cream of tartar)

KHC4H40g

Potassium binoxalate

(Potassium hydrogen oxalate)

KHC,04

Potassium bromate 1 0 0 Moderately toxic. Strong irritant. Fire risk in contact with organic material. Oxidizer.

KBrO3 OX

Potassium bromide Slightly toxic by ingestion. Severe body tissue irritant.

KBr

Potassium carbonate Slightly toxic by ingestion. Body tissue irritant.

K>CO3

**Potassium chlorate 2 0 0 Slightly toxic. Irritant. Strong oxidizer. Extremely dangerous: if only slightly contaminated,

KCIO3 OX | will explode when exposed to moderate shock or when heated. Frequently a source of
accidents on school premises. Incompatible substances that should be avoided:
ammonium salts, carbon, combustible material, finely divided materials, sulfur,
phosphorus, sulfuric acid, metal powders, sugar.

Potassium chloride Slightly toxic by ingestion.

KCI

**Potassium chromate Highly toxic. Harmful to skin, eyes and respiratory tract. Corrosive to skin and mucous

KyCrOy4 membranes. Known carcinogen. Chromates as a chemical family require special safety
attention.

**Potassium cyanide 4 0 0 Extremely toxic. Releases poisonous gas when acidified even slightly.

KCN

**Potassium dichromate (Potassium Toxic by ingestion and inhalation. Corrosive to body tissue. Known carcinogen. Strong

bichromate) oxidant. Fire risk when in contact with organic material.

K20r207

Potassium ferricyanide

K3Fe(CN)g

Potassium ferrocyanide Slightly toxic by ingestion. Dangerous if heated or if in contact with concentrated acids,

K4Fe(CN)g since hydrogen cyanide gas may evolve.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

Potassium hydrogen carbonate
(Potassium bicarbonate)
KHCO3

H

F R Comments

Potassium hydrogen oxalate
(Potassium binoxalate)
KHC,04

Moderately toxic by ingestion.

Potassium hydrogen phthalate
KH5CgO4

Potassium hydrogen sulfide
(Potassium bisulfide)
KHS

Potassium hydrogen tartrate
(Potassium bitartrate, Cream of tartar)
KHC4H40¢

Potassium hydroxide, pellets
(Caustic potash)
KOH

Skin contact causes severe blisters. Strongly corrosive as a solid and as a solution. Very
harmful if swallowed. Extremely harmful to eyes. Use gloves when handling.

Potassium iodate
KlO3

Moderately toxic. Body tissue irritant. Oxidizer.

Potassium iodide
Ki

Potassium manganate
K2Mn04

Potassium nitrate
KNO3

OX

Skin irritant. Strong oxidant. Fire and explosion risk when heated or in contact with
organic material.

Potassium nitrite
KNO,

Highly toxic. Skin irritant. Strong oxidant. Fire and explosion risk when heated or in
contact with organic material.

Potassium oxalate

**Potassium perchlorate
CIKO4

Severe irritant. Powerful oxidizer. Reactivity hazard.

Potassium permanganate
KMnO4

OX

Slightly toxic by ingestion. Strong skin irritant. Common cause of eye accidents; wear
face protection. Powerful oxidizing agent. Can explode on sudden heating. Use extreme
care and store separately from organics.

**Potassium peroxide
K20,

Strong oxidizer. Water-reactive.

Potassium phosphate (monobasic)
KH,PO4

Potassium phosphate (tribasic)
K3POy

Slightly toxic. Severe body tissue irritant.

Potassium sodium tartrate (Rochelle salt)
KN8C4H406

Potassium sulfate
K2SOy4

Potassium sulfide
KoS

Potassium sulfite
K2SO3

Potassium thiocyanate
KSCN

Moderately toxic by ingestion. Emits toxic cyanide fumes if strongly heated or in contact
with concentrated acids.

Proline
C5HgNO3

n-Propanol (n-Propyl alcohol)
C3HgO

Harmful to eyes and respiratory tract. Flammable liquid; high fire risk.

Propionic acid
C3HgO2

Liquid burns skin and eyes. Flammabile liquid (flash point 54°C).

n-Propyl alcohol (n-Propanol)
C3HgO

Harmful to eyes and respiratory tract. Flammable liquid; high fire risk.

sec-Propyl alcohol (Iso propyl alcohol)
C3HgO

Slightly toxic by ingestion and inhalation. Moderate fire risk; flammable liquid.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

1, 2 Propylene glycol (Methyl glycol)
C3HgOz

H

F R Comments

1 0

**Prussic acid (Hydrocyanic acid or
Hydrogen cyanide)
HCN

Highly toxic.

**PTC paper
(Phenylthiocarbamide, phenylthiourea)
C7HgN,S

PTC is highly toxic, but it has been calculated that each test strip contains less than 0.3

mg of PTC, far below the toxicity level.

**Pyridine
CsH5N

Toxic by ingestion, inhalation, and skin absorption. Harmful to skin and eyes. Avoid
prolonged exposure. Flammabile liquid (flash point 20°C).

Pyrogallol
CeHgO3

Toxic. Readily absorbed through the skin. Harmful to eyes and lungs. Stains skin.

Quinaldine red
C21H23IN2

Mild irritant. Mutagen.

Quinine sulfate (quinine acid)
C40H50N40gS

Moderately toxic by ingestion. Skin irritant.

Resorcinol
CeHgO2

Toxic. Readily absorbed through skin. Skin and eye irritant.

Rhodanine
C3H3NOS,

Eye irritant.

Rochelle salt (Potassium sodium tartrate)
KN8C4H406

Safranin (40% alcohol-based solution)

Mutagen. Vapours may be flammable.

Salicylic acid
C7HgO3

Sand (Silicon dioxide, silica, quarz)
SiO,

Selenium
Se

Severe irritant.

Selenium + compounds
Se (+ Se salts)

Toxic. Tumorigenic.

Serine
C3H7NO3

Silicic acid (hydrated silica)
H,SiO3

Silicon
Si

Flammable in powder form.

Silicon dioxide
(silica, quartz, Sand)
SiO,

Silver
Ag

Silver acetate
AgCyH30,

Silver bromide
AgBr

Silver chloride
AgCl

Silver nitrate
AgNO3

OX

Highly toxic. Corrosive solid; causes burns. Avoid contact with eyes and skin. Stains skin

and clothing.

Silver oxide
Agzo

Slightly toxic. Fire risk in contact with organic material or ammonia.

Silver sulfate
AgpSOy

Soda lime
CaO + NaOH

Corrosive solid; skin burns are possible. Very harmful to eyes. Much heat is evolved
when added to water.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F R Comments

Sodium 3 3 2 Flammable, corrosive solid. Spontaneously flammable when heated in air. Reacts

Na W violently with water, producing very dangerous hydrogen gas and a solution of corrosive
sodium hydroxide. Dangerous when exposed to heat or flame. Dangerous when reacting
with moist air, water, or any oxidizer. USE CAUTION WHEN HANDLING.

Sodium acetate Skin, eye, and respiratory irritant.

N8C2H302

**Sodium arsenite Highly toxic by ingestion and inhalation. Possible carcinogen.

NaAsO,

Sodium bicarbonate (Sodium hydrogen

carbonate, Baking soda)

NaHCO3

Sodium bisulfate (Sodium hydrogen sulfate) Moderately toxic. Body tissue irritant.

NaHSO4

Sodium bisulfite (Sodium hydrogen sulfite) Slightly toxic. Severe irritant to skin and tissue as an aqueous solution.

NaHSO3

Sodium borate (Borax, Sodium tetraborate) Slightly toxic by inhalation and ingestion.

N82B407

**Sodium bromate Toxic by ingestion. Skin irritant. Powerful oxidizing agent. Avoid contact with organic

NaBrO3 material.

Sodium bromide Slightly toxic by ingestion or inhalation.

NaBr

Sodium carbonate May be skin irritant.

N82CO3

**Sodium chlorate Slightly toxic. Dangerous fire risk. Strong oxidant; contact with organic material may

NaClO3 cause fire.

Sodium chloride

NaCl

**Sodium chromate Highly toxic by ingestion, inhalation and skin absorption. Known carcinogen. Oxidizer.

NaZCrO4

Sodium citrate

Na3C6H5O7

**Sodium cyanide 4 0 0 Highly toxic. Releases poisonous gas when acidified even slightly.

NaCN

**Sodium dichromate Highly toxic. Corrosive to skin. Harmful to eyes and respiratory tract. Known carcinogen

NayCry,07 as dust. Strong oxidizer.

Sodium fluoride 3 0 0 Highly toxic by ingestion and inhalation. Strong skin irritant.

NaF

Sodium hydrogen carbonate

(Sodium bicarbonate, Baking soda)

NaHCO3

Sodium hydrogen sulfate (Sodium bisulfate) Moderately toxic. Body tissue irritant.

N82H304

Sodium hydrogen sulfite (Sodium bisulfite) Slightly toxic. Severe irritant to skin and tissue as an aqueous solution.

NaHSO4

Sodium hydroxide, pellets (Caustic soda) 3 0 1 Corrosive solid; skin burns are possible. Very harmful to eyes. Much heat evolves when

NaOH added to water. Wear face and eye protection and gloves.

Sodium hypochlorite (Bleach) Moderately toxic by ingestion and inhalation. Corrosive liquid; causes skin burns. Reacts

NaOCl with acid to evolve chlorine gas. Evolves chlorine when heated. Avoid contact with
organic material.

Sodium iodate Slightly toxic by ingestion. Oxidant. Fire risk on contact with organic material.

NalO3

Sodium iodide Slightly toxic.

Nal

Sodium metabisulfite Slightly toxic by ingestion. Skin and tissue irritant.

N823205

Sodium metasilicate Slightly toxic by ingestion. Body tissue irritant.

N823i03

Sodium nitrate 1 0 0 Moderately toxic by ingestion. Strong oxidizer. Avoid friction or shock — explosions have

NaNO3 OX | occurred.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

Sodium nitrite
NaNO,

H

F

R Comments

Highly toxic by ingestion and inhalation. Strong oxidizer. Fire and explosion risk if heated.

Sodium oxalate
N82C204

Moderately toxic by ingestion. Body tissue irritant.

**Sodium perchlorate
NaClOg4

Severe irritant. Powerful oxidizer. Reactivity hazard.

**Sodium peroxide
N8202

Moderately toxic. Corrosive to body tissue. Serious explosion/fire risk. Avoid contact with
water, alcohol, acids, powdered metals, and all organic materials. Strong oxidizing agent.
Keep dry.

Sodium phosphate (mono basic)
N8H2PO4

Sodium phosphate (tri basic)
N83P04

Slightly toxic by ingestion. Severe body tissue irritant.

Sodium propionate
C3H5N802

Sodium silicate (water glass)
N823i03

Sodium sulfate
N82304

Sodium sulfide
NaZS

Moderately toxic. Corrosive to body tissue. Dangerous fire and explosion risk. Flammable
solid. Liberates toxic hydrogen sulfide on contact with acids.

Sodium sulphite
N82303

Moderately toxic. Possible body tissue irritant.

Sodium tetraborate (Sodium borate, Borax)
N82B407

Slightly toxic by inhalation and ingestion.

**Sodium thiocyanide
NaSCN

Highly toxic by ingestion. Contact with acid liberates toxic gas.

Sodium thiosulfate
N823203

Slightly toxic by ingestion. Body tissue irritant.

Stannic chloride
SnCly

Moderately toxic by inhalation. Contact with warm, moist air produces hydrochloric acid.
Fumes produced are severely irritating to eyes, skin, and respiratory tract.

Stannic oxide
SHOZ

Stannous chloride
SnCly

Moderately toxic. Corrosive to body tissue.

Stannous oxide
SnO

Stannous sulfate
SnSOy4

Stearic acid
C1gH3602

**Strontium
Sr

Extremely reactive metal.

Strontium chloride
SrCly

Strontium nitrate
SF(NO3)2

Slightly toxic. Possible body tissue irritant. Strong oxidant. Fire risk in contact with organic
material.

Styrene
CgHg

Succinic acid

Slightly toxic by ingestion.

Sucrose
C12H22044

Sudan Il
Co2H16N4O

**Sudan IV
C24H20N40

Irritant. Suspected carcinogen and mutagen.

Sulfamic acid
H3NO3S

Slightly toxic by ingestion. Corrosive to body tissues. Severe eye irritant.

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula

Sulfur
S

H

F R Comments

1 0

Low toxicity. May be skin irritant. Finely divided form of sulfur can be a moderate fire or
explosion risk. When burned, toxic sulfur dioxide is produced.

Sulfuric acid (17.8M:95%)
H,SO4

2
W

Severely corrosive to eyes, skin, and other tissue. Even very dilute solutions are harmful
to eyes and skin. Considerable heat produced from dilution with water; may cause
spraying and spattering. Solutions best made by immersing the mixing vessel in an ice
bath. Always add the acid to water, never the reverse. Extremely hazardous when
coming into contact with finely divided materials, carbides, chlorates, nitrates, and other
combustible materials.

Sulfur dioxide
SO,

Poisonous gas at high concentration levels. Corrosive to eyes and skin.

Tannic acid
C76Hs5206

Slightly toxic by ingestion and inhalation. Possible allergen.

Tartaric acid

**Tetrabromoethane
CszBr4

Toxic by inhalation, ingestion, and skin absorption.

**Thallium
Tl

Toxic metal.

Thioacetamide
CyH5NS

Moderately toxic by ingestion and inhalation. Possible carcinogen.

**Thorium
Th

Radioactive.

Thymol blue
Co7H3005S

Mutagen.

Thymolphthalein
C2gH3004

Tin
Sn

Titanium
Ti

Titanium dioxide
TiO,

**Titanium tetrachloride
TiCly

Reacts with water.

Toluene (Methyl benzene)
C7Hg

Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation. Slightly hazardous in case of skin contact (permeator).

Trichloroethane
C,H3Clg

Tryptophan
C14H12N20,

Tungsten
W

Tungstic acid
HoWO,

Turpentine
C1oH16

Slightly toxic. Skin and mucous membrane irritant.

Tyrosine
CgH11NOg

Universal indicator (alcohol-based solution)

Flammabile liquid.

**Uranium compounds
(soluble and insoluble)
U + U salts

Radioactive.

Urea (Carbamide)
CH4N,0

Urethane
C3H7NO,

Slightly toxic by ingestion. Possible carcinogen. Combustible.

Valine
CsHy4NO,

Vanadium
\%

** Should not be used in secondary school laboratories.
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4 Chemicals

Chemical Name and Formula H F

Vitamin C (Ascorbic acid)
CeHgOp

R Comments

Water glass (Sodium silicate)

Body tissue irritant.

Wintergreen oil (Methyl salicylate) 1 1 Moderately toxic by ingestion. Severe body tissue irritant.

CgHgO3

Xylene 2 3 Slightly toxic by ingestion and inhalation.

CgH1p Avoid skin contact. Flammable liquid; moderate fire risk.

Zinc 0 1

Zn

Zinc acetate Moderately toxic by ingestion. Possible body tissue irritant.

ZnC4H604

Zinc carbonate

ZnCOg3

Zinc chloride Moderately to