CHAPTER ONE

The Foundations of Chemistry
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CHAPTER 1
i The Foundations of Chemistry

Theroseon theright isin an
atmospher e of sulfur dioxide,
SOZ-

Gaseous SO, and aqueous
solutions of HSO; and SO;*
lons are used as bleaching
agents.

A similar processisused to
bleach wood pulp beforeit is
converted to paper.




Why islemon often added to

i seafood?

The odor that we
associate with fisn is
dueto the presence of
amines. That isone
reason why lemon is

often added to seafood.

Thecitric acid (a weak
acid) neutralizesthe
odor of the amines.

@ 2004 Thomson/Brooks Cale



i Treatment of cancer

NH3 NH3

Cisplatin

; Slows the growth
Platinum Of cancer cells

Barnett Rosenberg
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i Matter and Energy - Vocabulary

= Chemistry

= Science that describes matter — its properties,
the changes it undergoes, and the energy
changes that accompany those processes

= Matter

= Anything that has mass and occupies space.

= Energy

= The capacity to do work or transfer heat.



i States of Matter

&

Ice Is
solid H,0

= Solids



i States of Matter

= Solids
= Liquids

Liquid
H,0



* States of Matter

s Solids
= Liquids
m Gases <

—
Steam is gaseous H,0O
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i States of Matter

= Solids

= Liquids

s Gases

= Plasma (another form of the gaseous state)
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iChemicaI and Physical Properties

= Chemical Properties - chemical changes
= rusting or oxidation
= chemical reactions
= Physical Properties - physical changes
= changes of state
= density, color, solubility

= Extensive Properties - depend on guantity
(mass, volume)

= Intensive Properties - do not depend on
guantity (color, temperature, density, melting
point, etc.)
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iChemicaI and Physical Properties

= Chemical Properties - chemical changes

= rusting of iron unbalanced
Fe + O, =™ Fe,0q

= Burning gasoline

unbalanced
CgHiyg  + o, =— CO, + H),0
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physical process or a chemical process?

i L abel each of the following asether a
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L abel each of the following asether a
* physical processor achemical process?
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L abel each of the following aseither a
physical processor a chemical process?

3_ 4
Li Be
Lithium Beryllium
1 12
Na M
Sodium | Magresium
19 20
K Ca
Potassium | Calcium
7 38
Rb Sr
Rubidium | Strontium
55 56
Cs Ba

Casium Barium

87 88
Fr Ra

Francium Radium
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i Exothermic...Endothermic

= (@) Combustion isan exothermic processin which a
chemical reaction releases heat.

= (b) Thefreezing of water isan exothermic _process.
Heat must be removed from the moleculesin the
liquid state to cause solidification.

= (¢) Theméelting of iceisan endothermic process.
Thesystem requires heat to break the attractive
forcesthat hold solid water together.
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i Exothermic...Endothermic

= (d) The boiling of water iIs an endothermic
process. Molecules of liquid water must absorb
energy to break away from the attractive
forces that hold liquid water together in order
to for m gaseous molecules.

= (€) The condensing of steam Is an exothermic
process. The heat stored in water vapor must
be removed for the vapor to liquefy. The
condensation process is the opposite of boiling
which requires heat.
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* Exothermic...Endothermic
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i Take-Home Vocabulary

s Endothermic: Describes processes
that absorb heat energy.

s ExXothermic: Describes processes
that re/lease heat energy.

m Energy: The capacity to do work or
transfer heat.
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i Exothermic...Endothermic
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i Exothermic... Endothermic

22



Mixtures, Substances,
Compounds, and Elements

s Substance

= matter in which all samples have identical
composition and properties

s Elements

= Substances that cannot be decomposed into
simpler substances via chemical reactions

= Elemental symbols
» found on periodic chart (Table 1-2)

23



Mixtures, Substances,

Compounds, and Elements

= What is the symbol for the element
_ copper?

a. C
b. Co

- c.Cm -
d. Cu
e. Cr
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Mixtures, Substances,
Compounds, and Elements

Which name - symbol combination is wrong?
a. silver — Au
b. krypton — Kr
C. zInC — Zn
d. platinum — Pt
e. tungsten - W
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Mixtures, Substances,
Compounds, and Elements

= Compounds

= Substances composed of two or more
elements in a definite ratio by mass

= can be decomposed into the constituent
elements

= Water is a compound that can be decomposed
Into simpler substances — hydrogen and oxygen
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Mixtures, Substances,
Compounds, and Elements

= Mixtures
= composed of two or more substances

= homogeneous mixtures: e.g. solution
(dissolved salt + water, brass, etc.)

= heterogeneous mixtures: e.g. soil (rocks,
clay, organic matter, etc.)
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Mixtures, Substances,
* Compounds, and Elements

s Mixtures

= composed of two
more substances

= homogeneous
mixtures: NaCl

Distillation for separating homogeneous

solid — liquid and liquid - liquid mixtures
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Mixtures, Substances,
i Compounds, and Elements

- s
i

A Granite, a hetaroganeous B Human blood, a C Copper(ll) suliate {Cus04)
mixture heterogeneous mixture in water, a homogenegous
mixture {solution)
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Mixtures, Substances,
Compounds, and Elements

30



Mixtures, Substances,
Compounds, and Elements

/ Physical

/\ /Che@
e
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* Flow-Chart for Gasoline
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* Flow-Chart for 1nk
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* Flow-Chart for a Coin
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* Flow-Chart for Seawater
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* Flow-Chart for CaCO,




* Flow-Chart for Aluminum Faoil




* Flow-Chart for Toothpaste
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Classify each of the following asa
omogeneous or a heter ogeneous mixtur e?

You doit!

« Muddy river water

e Sugar dissolved in water
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* Take-Home Vocabulary

= Chemical change: A change in which one
Oor more new substances are formed.

= Physical change: A change in which a
substance changes from one physical
state to another, but no substances with
different compositions are formed.
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* Take-Home Vocabulary

m Mixture: A sample of matter composed of
variable amounts of two or mor e substances, each
of which retainsitsidentity and properties.

m Heter ogeneous mixture: A mixturethat does
not have uniform composition and properties
throughout.

m Homogeneous mixture: A mixturethat has
uniform composition and propertiesthroughout.
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i Measurements in Chemistry

Quantity

- length

- Mass

- time

- current

. temperature

- amt. substance

Unit Symbol
meter m
kilogram kg
second S
ampere A
Kelvin K

mole mol
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Measurements in Chemistry

i Metric Prefixes

Multiplier

Name Symbol
= Mmega M

= Kilo K

= deka da

= deci d

s centl

106
103
10

101
102
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Measurements in Chemistry
i Metric Prefixes

Name Symbol Multiplier
= milli m 103
= Micro v 10°
= Nano n 10-°
= pico P 10-12
= femto f 10-1°
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hII. UNITS OF MEASUREMENT

Mass
Time

Temperature

Kilogram, kg
Seconds, s

Celsius degrees, °C
Kelvin, K
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¢ 1 meter (m) = ? centimeters (cm)

¢ 1 centimeter (cm) = ? millimeter (mm)

¢ 1 nanometer (nm) = 1.0 x 10° meter (m)

Hydrogen SYErooen O-H distance =

Q\o/o 0.4 x 1011 m
9.4 x10°cm

Oxygen 0.094 nm
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h-.l Density

L |
What is density?

volume. The hlgher an object s density, the
higher its mass per volume

= units will be g/mL or g/cm?3
= Independent of how much of it you have
Y Intensive Physical Property

= gold - high density
= air low density
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http://en.wikipedia.org/wiki/Mass
http://en.wikipedia.org/wiki/Volume

gI. Density




Aluminum
Mercury Platinum 2.7 g/cm3

13.6 g/cm? 21.5 g/cm3




Density
0.0899 22.5

Ll Be g/L @ 273K & 1 atm for gases B G N[O F Ne
0.53 |1.85 234 262 |1.251|1.429(1.696|0.901
Ma | Al al o o il Ar

g/cma3 for solids, g/mL for liquids

087 |1.74 3 4 5 6 7 8 9 10 11 12 27 233 |1.82 |207 |37 |1.784
K. Ga Sc T W or Mn Fa o y | Cu 7n Ga Ge AS S Br Kr

086 [1.55 |30 |4.5 5.8 719 [T43 |7B6 [B80 [B80 |B86 |T.14 |591 |5.32 |572 |4.80 |3.12 |374

1.53 |26 4.5 643 |B55 (102 (NS |[122 [124 (120 |105 |BES |7.31 |7.30 |668 |624 |4.92 |5.839

1.87 |35 6.7 131 Mnes|(1n4 (98 |94 |- 291

113 |Wug |15 |16 |17 (118

- 5 10.07 | - - - - - - - - - - - - - - -
-a Pr rd Fm |Sm |Eu iGad Cry Hao Er Tm |¥b Lu
6.78 |6.77 |700 (648 |TH4 (526 (TBA3 |B27 |B.54 |680O 905 (933 |G66E |9.84
Th Fa |U Fu |Aam |[Cm Ct Es Fm |Mmd [Mo  |Lr
.7 (124 |18.90 198 |13.6 [13.51]- - - - - = -

E1998-2003 Synergy Creations™
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Density = mass (9)

volume (cm?3)




V =(9.36 cm)(7.23 cm)(0.095 cm) = 6.43 cm?

3- Calculate the density

27.54 ¢
6.43 cm3

= 8.95 g/cm?3
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EII! Problem

Example. Calcuiate tne aensity in
g/mL of a substance If 742 grams
of it occupies 97.3 cmpP.
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density = %

2- Calculate the density.
742 ¢

= 7.63 g/mL
97.3 mL
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h“! Problem

vo/ume do you need7
liquid’s density = 1.32 g/mL

You do 1t!
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h“! Problem

liquid’s density = 1.32 g/mL

. m m
density = —..V = _
V density
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h..! Problem




= Specific Gravity

density(substance

ecificGravity=
=P = density(waten)

= Water’s density Is essentially 1.00 at
room Temperature.

= Thus the specific gravity of a substance
IS very nearly equal to its density.

= Specific gravity has no units.
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i.l Problem

A 51.10 gram pirece or chiromiumn Is
dipped Iinto a graduated cylinder that
contains 5.00 mL of water. The water
level rises to 9.32 mL. What is the
specific gravity of chromium?

You do 1t




2- Calculate the density.
51109 _ 7.20 g/mL

4.32 mL

3- Calculate the specific density.
7.20 g/mL

1.00 g/mL

= 7.20
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EII! Problem

Wiat Is tre /mass or 55.0'/mL or a liguid
WITLH a specific gravity orf 2.6472

a. 35.0g
b. 13.3 ¢
C. 26.2 ¢
d. 924¢
e. 0.0754 ¢
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s water freezes at 0 ©C
s water boils at 100 ©C
= body temperature 37 °C

= room temperature 20 — 25 °C




uring Temperaiure

(-273°C)

degrees are the same size

C =K-273

K=C+ 273

Kelvin is always bigger.
Kelvin can never be negative.




= Temperature Is which way heat
will flow (from hot to cold)

= Heat is energy, ability to do work.
= A drop of boiling water hurts,

= kilogram of boiling water kills



Example. EXpress 546 K In Celsits
gegrees.

2.(S
K — 273
°C =548 - 273
°C = 275

O
1
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for more examples:
HEAT AND TEMPERATURE
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g} /fomework Assignment

One-line Web Learning (OWL):

Chapter 1 Exercises and Tutors — Optional

Introductory math problems and Chapter 1
Homework problems — Optional
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£-! End of Chapter 1




HE Readine
h.l rReading....

Chemical Formulas and
Composition Stoichiometry

Page: 46 - 37
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