Chemistry

When faced with the question: what is chemistry? you might give an answer like
- the study of chemicals. When faced with another question like: what are
chemicals? you probably would answer with - things that are found in bottles in
the lab. Fact is, practically everything in and around you is one or more
chemical substances. We use the term matter to represent all chemical
substances.

o Matter is anything that has mass and takes up space.

You probably already recognize that everything around you, living and
nonliving, is composed of matter. You and everything surrounding you is matter
- your books, pens, paper, what you drink, the food you eat, the air you
breathe, even your friends, and your pets - all these things are matter.

Since you and your surroundings are matter, it might be helpful to think about
things that are not matter. You might begin by thinking about things like forces.
Gravitational force is not matter. Why not? The answer is that gravity doesn’t
take up space and it doesn’t have mass. Likewise, electricity is not matter even
though it is caused by the flow of matter called electrons. What are some other
“things” that are non-matter?

« Chemistry is the study of matter, its properties, and the changes or
chemical reactions that matter can undergo.

Rusting of metal (oxidation of iron) is one example of a relatively slow chemical
reaction that unfortunately occurs all around us. It costs a fortune because
rusting destroys our automobiles over time. Another example of oxidation is
the burning of a wax candle. Burning is another example of oxidation called
combustion. Can you describe at least three other examples of oxidation
reactions that occur around your home, or that you might rely on nearly every
day of your life?

An example of a much quicker reaction is the reaction that occurs between
vinegar, CH3COOH (aq), and baking soda, NaHCOs (s). This reaction releases
carbon dioxide gas, and causes the formation of bubbles.

There are two major branches of chemistry: pure chemistry and applied
chemistry.

e Pure chemistry deals with describing known substances and discovering
new compounds.
« Applied chemistry is the search for uses for chemical substances.



There is no shortage of work! New chemicals are discovered or produced every
day. The composition and properties of each new substance is researched and

documented. It can take years of teamwork to understand the basic properties
of a single substance.

Modern society places demands on science and technology to solve problems.
Many of the technologies and conveniences that you are accustomed to are the
result of interaction between chemists who discover new materials and their
properties, and technologists who adapt them to meet your needs. There is a
close link between chemistry, technological innovation, and the needs of
society. The study of chemistry also has implications for the environment - both
good and bad.

As an example, consider the combustion of fuels. We all need heat to keep our
homes warm. Most of us rely on wood, oil, propane, or electricity that was
generated from the burning of fuel. We use fuel to drive our cars, busses,
ferries, transport trucks, and airplanes. Most of us consider the use of fuel as
good, but there are consequences to the environment (such as acid
precipitation, pollution, and global warming which is considered as bad).

There is no doubt that chemistry is all around us!

SAFETY

Throughout the years, many chemists have learned lab safety lessons the hard
way. Their experiences have given rise to procedures designed to promote the
safety of those who have followed them into the lab. It is your responsibility and
that of the professionals at your school to ensure that proper safety procedures
are followed when you complete lab activities.

As a student of chemistry, it is essential that you have a clear understanding of
all of the activities that you will be carrying out, including potential dangers. It

is also important that you know what to do in case of an accident. We will do a

special safety lab and watch some videos to demonstrate the safety rules. You
will also fill out a safety contract.



Safety Warnings and Labels and Hazardous
Household Products Symbols

As you complete the activities for this lesson you
should look for products around your home and CAUT]ON
find labels with safety symbols similar to the one T CORROSIVE. IRRITANT, DANGE
shown below. These are known as HHPS which O, _\J/_  GASFORMED WHEN MIXED W
stands for Hazardous Household Products

Symbols. There are four HHPS which are used as warnings to home
consumers. The Bleach container below shows an example of one of these four
symbols.

Department of Transport (DOT) Symbols

Similar systems exist for materials in the
transportation industry. For example, you may have
seen special placards (similar to the one shown
below) on trucks and boats that carry flammable
liquids.

Workplace Hazardous Materials Information System (WHMIS)

Chemicals in laboratories are also labeled, but use a different labeling system.
WHMIS (Workplace Hazardous Materials Information System) is one of many
information systems designed to warn people of the hazards associated with
chemical substances in the workplace.

WHMIS uses a set of symbols to indicate the potential hazards posed by
chemicals used in the workplace and in educational institutions. You have to
become familiar with the symbols and their meanings even though you may not
encounter all the classes of hazardous substances listed below as you complete
activities at your school.

Compressed Gases
e danger of an explosion because gas is

under pressure
e examples: natural gas, propane



Flammable and Combustible Materials

e danger of fire or explosion when
exposed to heat, sparks, flame or
friction or upon contact with water

e examples: white phosphorus, butane,
acetone (cleaner/solvent)

Oxidizing Materials

e danger of fire or explosion in presence
of flammable or combustible materials;
may cause burns on contact with skin

e examples: peroxides, chlorates, acids
containing oxygen
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Materials Causing Immediate and Serious Toxic
Effects

e danger of fatality if inhaled, swallowed,
or absorbed through skin; may burn
skin or eyes

e« examples: methanol (gas line
antifreeze), ethylene glycol (engine
coolant), cyanides, sulfuric acid (battery
acid)
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Materials Causing Other Toxic Effects

e danger of poisoning; prolonged
exposure may lead to death or
permanent disability; danger of
irritation; may cause cancer, birth
defects or sterility

e« examples: asbestos (in some insulating
tiles and floor tiles), toluene (paint
stripper), benzene, barium ions, lead
(e.g. car batteries)

Biohazardous Infectious Materials

e danger of contraction of a disease
e« examples: medical waste, blood,
bacterial specimens
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Corrosive Materials

e danger of severe skin or eye irritation
on contact; causes severe tissue
damage; may be harmful if inhaled;
may react with metals and release
harmful gases

e examples: sulfuric acid, hydrochloric
acid (brick layer's acid), sodium
hydroxide (lye, fiber separator in paper
mills)

Dangerously Reactive Materials

e danger of release of toxic or flammable
gas upon contact with water; may
explode as a result of disturbance,
friction, increase in temperature; may T
react rapidly release large amounts of
heat

e« examples: sodium metal, trinitrotoluene
(TNT), certain cyanides (gold refining)

Materials Safety Data Sheet

In addition to the WHMIS symbols, each package of chemicals purchased in a
school laboratory comes with a MSDS (Materials Safety Data Sheet) which lists
nine categories or sections of information. The images below show a typical
MSDS . Look over this MSDS sheet (shown in two parts) and identify the nine
categories (sections) of information.



The nine categories are:

1.



Science Kit MATERIAL SAFETY DATA SHEET
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SECTION Il PHYSICAL DATA
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FIRE AND EXPLOSION HAZAR
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SECTION V
Threshold Limited Value

HEALTH HAZARD DATA

None esiablished. {ACGIH 1992-43).

Effects of Overexposure l Targel prgares: Nona anown. INGESTION: Galhani:, vary active avan in small
anounls 130-100 myg). May conse porgrg. callegese and Fall of bioed prossure.
EYES: May causa intation. SKIN: May he ahsnibad via moist or oily surfacas,
May cause mash that cen become vicarovs. INHALATION: May ceusa irdtation of
mucous membranas in the nos2 and Ihroat. Nay cause couching and snezirg.

Emergency and INGESTION: Il swallcwerd, if cunscious, yive savaral glasses of walar

First Aid Procedures 1o dr ek, Induce vamiling and call physician, Never give anythiog by
mouth to an uncorscinus persan. EYES: Flush tiarughly with water
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SECTION Vil S
Steps 10 be taken in case

materlal Is released or spilled

PILL OR LEAK PROCEDURES

Revover for use if not contaminated. Carefully sweep up,
avoid making dust. and place In a suitable containgr o
disposal. Wash spill area willi soap and waltes
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Resplration Protsction Nang reguiced o noomal laboratory handling. I dusty conditions prevall, woek In fume
(Specily Type) hood o wear 3 NIOSHMSHA-approved respirator.
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SECTION IX SPECIAL PRECAUTIONS
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