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First throe periods of the Periodic Table
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Atoms

000

Hydrogen (H) Deuterium {QH} Tritium {*H)

Properties of an atom

‘ Number of proton +neutrons‘

P
mass number

atomic number Element
T [Nomborof s

C

Isotopes

@®Atoms that have the same number of
protons but a different number of neutrons.

@Al of these are isotopes of the element
carbon. 12~ 13~ 14
6 C 6 C 6 C
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Carbon Isotopes
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Electron Orbitals

o 5
shaped orbitals (2p)
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Fig. 25
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Structure of an atom
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Molecular weight

@®The molecular weight of a substance the
sum of the atomic mass units of atoms in
the molecule.

@ Water (H,0) has two molecules of hydrogen
(amu = 1) and one atom of oxygen (amu = 16).

2(1) +1(16) = 18;

So, 18 is the molecular weight of water
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Oxidation and Reduction

@/ 9

Oxidation Reduction
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Periodic Table
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Octet Rule

@®Atoms need to fill the outer shell with a
maximum of 8 electrons to attain and
maintain stability.

How are molecules held together
(Chemical Bonds)?
@ Atoms try to have full octet of electrons in the
outer shell.
@ Strong bonds
@ Covalent bonds
- Sharing of electrons.

@lonic bonds
- Donating/accepting of electrons between two
atoms
@ Weak bonds
1. Hydrogen bonds - an attraction between molecules due to
partial charges

2. van der Waals - attraction between close molecules - very
weak

lonic Bond

@®Formed by the donating and accepting of
electrons by two atoms.

@Strong bond.

@Atoms that have nearly full or nearly empty
shells tend to form ions.
@®Positively-charged ions are called cations.
®Negatively-charged ions are called anions.
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lonic Bonds —NaCl

Sodium atgm 1: mo b

(o) (@) —

&

+Sodumion  — Chicride lon Mat orystad

Table salt
e Sodium ion [+)
[ -
e g ¢ / ' _.: lonic
oy et A ' N
-~ i #IE F} *
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atom (€I} {NaCl)
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Periodic Table

Covalent bonds

@®Formed by the sharing of electrons.

@®Two electrons are shared per covalent
bond.

@Strong bond..

@®SPONCH (sulfur, phosphorus, oxygen,
nitrogen, carbon, hydrogen)
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Covalent Ennd—Hydmgen Gas

Covalent bonding in hydrogen and carbon
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Covalent bonding in hydrogen and carbon

_HRydrogen
- ]

e H H

- __Carban “ #
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. * - & H H
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Ball-amd-stick  Space-  Structsral

Ethylene (CzH,) madel fillimg model formula
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Covalent Reaction—Water

oxygen + 2 hydrogen = waber (H;0)
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Molecular Structure of Water

h’l‘

Bohr model Ball-and-stick model

Electronegativity

@®Tendency to gain electrons

@®Most electronegative
@0Oxygen
@®Chlorine

@®Tendency to loose electrons

@Least electronegative
@Sodium
@®Potasium
@lithium

Electronegativity af water
Watwr maleculs (W)

Duyges stem is

Oargen alen almghily eegatoee Wasted (Hy0)
&
. A,
- -
s TR
F J = 8
Mydingan . Hyplrsges Hydragen
alen “1em shaghily pasmive

Hyiegen and gupges Water Space-lillng maded

Hydrogen Bond
@®Formed by partial positive (6+) and partial

negative (6-) charges formed by
electronegative atoms in two molecules

@®Weak bond.




Polarity

o o B B8 S e P o o e = gy

Hydrogen Bond Structure
Hydrogen atom
/ Hydrogen bond
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An organic molecule

Hydrogen bonds hetween water molecules
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Hydrogen Bonding in Water Molecules
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Properties of Water

«Denser as liquid than a solid (ice formation)
«High heat capacity
«High boiling point
«Good evaporative coolant
«Surface tension and cohesion
«Adhesion--sticks to everything
«Capillary action
«Good solvent (polar medium)
«Solutes (NaCl, sugars, etc.)

Fig. 2.16 B e e S Ep=r

Hydrogen Bonds in an Ice Crystal

Water
Unstable hydrogen bonds  molecules hydrogen bonds

Liguid water lce

Pond life under winter ice
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Hydrophobic interactions (water fearing)
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Cohesion
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Water as a Solvent

Jugpling protans

Acid-donatesH*
Base-accepts H*

Twa water melecules
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Hydration
solvent
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Water
molecules
pH isameasureof the hydrogen ion concentration
pH Scale
]
1
2 Increasing
3 concentration
4 of hydrogen
5 lans [H*]
]
7
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5 of hydroxyl
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Concentration Examples of Solutions
pH Value

10-1— — q— Hydrochleric acid Stomach acid
10-2— 72— Lemon juice
10-3— —3— Vinegar, cola, beer
104— —4— Tomatoes
10-5— —5—— Black coffee Mormal rainwater
10-5— ~f— Urine Saliva
10-7 7 Pure water Blood
10— ~8— Seawater
10-9 g— Baking soda
10-10 10— Great Salt Lake
10-1"— ~-11— Household ammonia
10-12— —12— Househeld bleach
10-13— —13— Oven cleaner

—14—Sodium hydroxide

pH Scale

- = Battery acid 0L
= g ———— Stemach acid 1.0
1 —————— Winegar 30
_'q."_'—- Beer 4.5
#— 5 ol Black coffes 5.0
o~ Rainwater 6.25
o K Cow's milk 6.5

Human saliva 7
T ———Bleod 15

Increasing T

acidity 1 e rewsertd
Bleach 9,00
§
Newtrality =
" Ammania
15 |
Ehglaley
=1

Incrensing
nlkalinity

Oven cleaner | ™ ! |
1 1=

Lye 140

pH scale
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Relationship of pH and Buffers
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Buffer Formation
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Buffers

v Molecules that easily converts between
acid and base forms

v Ex. Carbonic acid and bicarbonate in
the blood

Blood = CO, + H,0 — H,CO; — H* +HCOy

Lungs= H* +HCOy — H,CO; — CO, + H,0
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Formation of Acid Precipitation

Lo Cormergion Lo acids: {droptets

fea
Bulturic ok e Of HaBO and HNGy
HKitric acid || anmw—h

Lo ) e

1



