m IS the study of

matter
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Learning Objectives

Define the three states of matter
Define element and compound
Distinguish between mixture and compound

Describe difference between “physical™ and
“chemical”

Identify physical and chemical changes

Distinguish between intensive and extensive
properties



CHEMISTRY

Chemistry Is the science that describes matter: its
properties, the changes It undergoes

Important guestions:
o How do substances combine to form others?
What are the energies involved
How are these substances made up in detail
What factors are involved in determining stability and so on
What is the make-up or composition of matter?
Why does matter have certain qualities?
Does matter undergo changes, and what kind?
Can it be produced from other types of matter?
What can we make with matter?
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Chemistry as revelation or
creation

Much of chemistry Is about discovering and
understanding the world

Other chemists emphasize creation: making
new materials for improving our lot

Chemistry has Its roots in alchemy, which
laid the foundation for modern science



The Nature Of Matter

All matter 1s made of something, even If it
looks like nothing.

We make classifications according to Its
properties, both chemical and physical



States of Matter: sorting by
strength of interaction

Fixed shape
*Not compressible

Rigid

*Dense
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Gas: ho Iinteractions

Not rigid

Completely fills
container
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Sorting by separability: physical

L Matter }
| N\ g I I
-  Impure
Pure ) 5 (>1 pure substance)

*Pure matter cannot be separated by physical means
«Impure matter can be separated by physical means

«Another word for impure matter is mixture — a
solution is a common example of a mixture



What are physical means

Filtration and centrifuge
(Irquids and solids)

Crystallization (solutions)
Distillation (solutions of
liquids)

Magnetism (magnetic from
non-magnetic)
Chromatography (gases and
liquids)




Mixtures are either homogeneous
or heterogeneous

e substance
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Homogeneous Heterogeneous
(uniform even on molecular scale) (non-uniform)




Sorting by separablility: chemical
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Compounds are not mixtures

Compounds have specific compositions
(ratio of elements always the same - NaCl)

Mixtures have variable composition

Compounds have properties different from
those of elements

Mixtures have similar properties to those of
constituents



Sodium chloride Is made from

sodium and chlorine
E|_ EMENTS:

*Sodium: metal,
Very reactive

Chlorine: gas,
Very reactive,
highly toxic

COMPOUND

«Sodium chloride:

salt, unreactive,
harmless



http://www.youtube.com/watch?v=afRlDab1_e8&feature=BFp&list=PLC3B611F744AE6640&index=29
http://www.youtube.com/watch?v=afRlDab1_e8&feature=BFp&list=PLC3B611F744AE6640&index=29
http://www.youtube.com/watch?v=afRlDab1_e8&feature=BFp&list=PLC3B611F744AE6640&index=29

Summary
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No{ Variable composition? \Yes

l Pure Substanc%’lj | Mixture afJ

Separable into simpler Nof_ Uniform throughout? ﬂYes
geneous

No ( substances?

;Yes
l Element .J | Compound 'J Hetero aj l Homogeneous’-‘J
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Pure water Tea with sugar
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Matter reveals itself through
properties

Salt and sugar are both
white crystalline
powders

Both dissolve Iin water

Solution of salt
conducts electricity

Solution of sugar does
lo]




Properties depend on the

“mollycules”
Salt is an electrolyte — contains Ions

Sugar Is made up of neutral molecules

Molecules are not the smallest thing but are
composed of atoms




Flann O'Brien’s Mollycular
Theory: an Artist’'s view

“Did you ever study the Mollycule Theory when you were a
lad?”” he asked.

Mick said no, not in any detail.

“That 1s a very serious defalcation and an abstruse
exacerbation, he said severely, but I'll tell you the size ofIt:
Everything is composed of small mollycules of itself.and
they are flying around in concentric circles and arcs and
segments and innumerable other various routes too
numerous to mention collectively, never standing still or
resting but spinning away and darting hither and thither
and back again, all the time on the go. Do you follow me
intelligently? Mollycules?”

From The Dalkey Archive by Flann O Brien



Chemical and Physical
Properties

Physical properties: things that we can measure
about a substance (always the same for a pure substance)

o Melting point

o Boiling point

o Density

o Electrical conductivity
o Thermal conductivity
o Colour

Chemical properties: how substances behave In
chemical reactions (always involves change in composition)



Intensive and Extensive
Properties

Intensive properties do not depend on the size of
the sample

o Temperature, density, melting point

Extensive properties do depend on sample Size
o Mass, length, heat

How to decide?

o Looking at units can help: per unit mass or per unit
volume will be intensive

o Perform thought experiment — imagine effect of size
change on the property under consideration



Chemical and Physical Change

Physical change: changes where ultimately
no change in the chemical composition
occurs — easlly reversible

o Change of state (melting, boiling etc.)
o Dissolving

Chemical change: a change where a
chemical reaction occurs



Decide for yourself:
Chemical or physical?

Grape juice turns to wine
Wood burns to ashes
Water bolls

|_eaves turn yellow in Fall
Rock Is crushed to powder
Salt dissolves In water



A glimpse into the future: the
periodic table

There are 90-odd naturally eccurring elements: 2 liguids,
11 gases, 23-25 nonmetals

Periodic Table of Elements

Representative elements

Alkali  Alkaline Halogens Noble
metals  earth
¢ metals
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The Periodic Table: Groups and Periods

Groups are columns of
elements

19 2o 21 E 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 [ 32 | 33 | 34 | 35 | 36
Ca| Sc s Cr [Mn|Fe [Co| Ni[Cu|Zn|Ga|Ge|As |Se |Br | Kr
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elements .



Atoms or molecules?

Stuff is ultimately made |
from atoms ﬂ e TS -
Ninety naturally occurring - = /
elements (only a fraction
of those important)

Atoms Iin combination
make molecules

Millions of different
substances

Molecules determine
properties and behaviour




