CHEMISTRY UNIT 2 NOTES
Chapter 4 Notes

Ancient Greeks

What are all things made of? The debate about the nature of matter!

Aristotle

Democritus (440 BC)

- Break things apart forever
and keep their identity

- All things were composed of
4 ‘elements’ (Earth, Air,
Fire, Water)

- Keep breaking in half -
eventually get to something that
can’t be broken down
(indivisible particle) >
“THE ATOM”

Democritus was a
PHILOSOPHER,
not a SCIENTIST.

He used reasoning, |

not experiments
to come up with
his idea.

1. Elerments are made of tiny particles called atoms.
2. All atoms of a given element are identical,
3. The atoms of a given element are different from those of any other

element.

4. Atoms of one element can combine with atoms of other elements to form
compounds. A given compound always has the same relative numbers and

types of atoms.

5. Atoms are ndivisiole in chemical processes, That =, atoms are not created
ar destroyed in chemical reactions. A chemical reaction simply changes the
way the atoms are grouped togethes,
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Subatomic Particle Properties
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Atomic Number (Z) — |
____,..-—0
Element Symbol — | O

Atomic Mass (in amu) —__| Oxygen

ATOMIC NUMBER
Vs

MASS NUMBER

Electron Mass number is the number

of protons plus neutrons

4
, He
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/ Helium

Neutron

Atomic number is the
number of protons
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Atomic Mass vs. Mass Number
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Radiation is energy transmitted in the form of waves or particles. Light and Heat are forms of radiation.

Radioactive Decay is the spontaneous emission of this energy due to nuclear instability.
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A GUIDE TO DIFFERENT TYPES OF RADIATION

lonising radiation commonly comes in three different forms: alpha, beta, and gamma radiation. Each of these has a differing
composition, and they also differ in their penetration, ionisation ability, and uses. This graphic summarises each type in turn.

High energy EM radiation
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Gamma radiation is used to help sterilise medical
equipment, and can also help sterilise packaged
foods. Gamma ray detection is used by a number of
telescopes to produce images. They have also been
used in cancer treatment to help kill cancer cells.
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Beta-radiation emitters can be used as tracers in
medicine to image inside the body, and have also
been used in cancer treatment. In industry, they have
been used to find leaks in underground pipes, and to
gauge the thickness of materials during manufacture.

|
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Many smoke detectors contain americium-241, which
releases alpha radiation and helps detect smoke.
Alpha radiation-emitting elements have also been
used to power some heart pacemakers and some
space probes, including the Mars Curiosity Rover.
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Chemistry Chapter 5 Notes

Subatomic Particle Properties

1 _ Electron 1/1840
electron c clotd 2= approx 0 9.11x 1028
+
proton p nucleus + 1 1.67x 1024
neutron no nucleus 0 1 1.67x 102

Atomic Number (Z) — |
I
Element Symbol — | O

Atomic Mass (in amu) ~— Oxygen

PERIODIC TABLE OF ELEMENTS

Chemical Group Block

Pub@hem

WHAT DO WE STILL NOT KNOW AT THIS POINT? (EARLY 19005)

How are electrons arranged in space around the
nucleus?

Why are negatively charged electrons not pulled in to
positively charged nucleus?

Why do different elements have different chemical
behaviors?

Scientists observed that elements emitted visible
light when heated in a flame. Analysis revealed that
chemical behavior is related to arrangement of
electrons.

LET"S TAKE A SIDE TRALL INTO THE NATURE OF LIGHT...

speed of light frequency

i \ (Greek letter, nu)
Frequency /W /
LA c=AvV

Wavelength o\ e /™
wavelength

ELECTROMAGMETIC SPECTRUM
o CHE -  E@%

MAVELERGT M

e am e o e

EFERDY



WHAT DOES LIGHT AS A WAVE NOT EXPLAIN?

1. Why do heated objects emit only certain frequencies of
light at a given temperature?

2. Why do some metals emit electrons when light of a
specific frequency shines on them?

3. The photoelectric effect- electrons, called
photoelectrons, are emitted from a metal’s surface when
light of a certain frequency shines on it.

PLANCK AND EINSTEIN- WORKING TOGETHER!

Planck concluded: matter can gain or lose energy
only in small, specific amounts called quanta.

Einstein concluded that light has wave-like and
particle-like properties. It’s like a beam of
bundles of energy called photons (which carry a

quantum of energy. - | Photon Energy

© The energy of a photon is given by
this equation:

E=hv

‘where h=6.6262x 10% Js
v =froquency (Hz)

ATOMIC EMISSTON SPECTRUM - WHY DISCONTINUOUST

Niels Bohr- certain energy  4.84 458 4.09 303 x10%3
allowable energy
states, and the
lowest is ground
state. When
electrons are
excited they are din
excited state.
Assigned quantum
numbers to each
orbit. Because only
certain energies are
possible, only
certain frequencies
are emitted.

wavelengths: 4103A 43! 486! 6sA

(00D AND BAD OF BOHRS MODEL

1. It explained hydrogen’s spectral lines,
but no other element’s.

2. Did not fully account of chemical behavior
of atoms.

3. We now believe that electrons do not move
around nucleus in circular orbits.



ENTER DE BROGLIE

Quantized orbits De Broglie’s Equation
had

characteristics h

similar to A=

waves. mv

Could electrons 3 = wavelength in meters
have both

v =the velocity in meters/sec
m = the mass in kil ograms
h =Plancks's constant in J/Hz

particle and Where
wave like
characteristics?

Heisenberg Uncertainty Principle
f o “One cannot simultaneously
' determine both the position
and momentum of an electron.”

The more certain you are
about where the electron is,
the less certain you can be
about where it is going.

The more certain you are

. about where the electron is
Heisenberg going, the less certain you can
be about where it is.

SCHROEDINGER"S QUANTUM MECHANICAL MODEL OF ATOM

AWM

o

Electrons are treated as waves.

Limits electrons to certain energy values.

Does not try to describe the electron’s path.
Establishes idea of atomic orbital which is the
electron’s probably location.

Works for all elements.

4 principle quantum numbers or principal energy
levels dndicating relative size and energy of
atomic orbitals with their own energy sublevels.



SHAPES OF ORBITALS
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ELECTRON CONFIGURATION : ARRANGEMENTS OF ELECTRONS IN AN
ATOM
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ELECTRON CONFIGURATION: ARRANGEMENTS OF ELECTRONS IN AN

ATOM

Pauli exclusion principle: >< T1sl TZST

a maximum of two electrons

ek A I N

electrons have opposite 1s 2s
X 1L 1l

spins.




ELECTRON CONFIGURATION: ARRANGEMENTS OF ELECTRONS IN AN

ATUM Hund's Rule SCRnCENCIes Ot
Electrons fill a subshell singly before forming any pairs and
each electron in a single occupied orbital has the same spin.
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Element Electron Configuration Element Electron Configuration

H 1s!?

He 1s2

Li 1s22s1

Be 152252

B 1s522s22p!
C 1s22522p?
N 1522s22p3
(0] 1s522522p*
F 1522s22p5
Ne 1522522p6

Na 1522522p®3s1

Mg 1s22522p®3s2

Al 1522522p®3s523p?

Si 1522522p%3523p?

P 1522522p%3s23p3

S 1522522p%3523p4

cl 1522522p%3523ps

Ar 1522522p%3523pb

K 1522522p®3523p4sl
Ca 1522522p%3523pb4s2
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Atoms Electronic Configuration Lewis Symbol
sodium [Nej3st Na *
magnesium [Ne]3$2 *Mg-
aluminum [Ne]3s23p* Al
silicon [Ne]3s23p? “Sis
phosphorus [I‘~Je]3523,93 P .
sulfur [NeJ3s?3p* S .
chlorine [NeJ3s23p® :Cl-
argon [Ne]3s23p° LA

Valence Electrons- electrons 1in the

orbitals

atom’s outermost




Chemistry Chapter 6 Notes

Development of Periodic Table
Periodic Law- that there is a periodic repetition of chemical and
physical properties of the elements when they are arranged in increasing
atomic mass

People Contribution to Periodic Table

Lavoisier Classified 33 elements in 4 categories: gases, metals, nonmetals,
earth

Newlands Arranged elements by increasing atomic mass, noticed repetition

every 8th element

Meyer Arranged elements by increasing atomic mass, noticed connection
between atomic mass and properties

Mendeleev Arranged elements by increasing atomic mass, noticed connection
between atomic mass and properties, and predicted existence and
properties of undiscovered elements

Moseley Discovered atoms contain unique number of protons (atomic number),
and arranged elements in order of increasing atomic number rather
than mass
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Brown Green- metalloids

Group 17- halogens

. X Orange- noble gases
Representative elements- elements 1in groups

1, 2, 13-18 Yellow- nonmetals
Transition elements- elements in groups 3-12



- PROPERTIES OF BOTH
METALS & NONMETALS
METALLIC LUSTER

BRITTLE

- SEMICONDUCTORS

- SOLIDS

-DUCTILE
-METALLIC LUSTER
-MALLEAELE

- GOOD CONDUCTORS

- BREITTLE: CAN EASILY BEEAK

= MALLEABLE CAN BEND WITHOUT BREAKING

- BUCTILE: CAH BE MADE INTO THIN WIRES

= METALLIC LUSTER: SHINY & REFLECTIVE AFFEARANCE

-CANBE SOLID. LIQUID
ok GAS

DULL
BRITTLE
INSULATORS

i NORLECASES —»

- COMDUCTIVITY: ABILITY TO TRAMSFER WEAT OR ELECTRICITY

PERIODIC TABLE OF ELEMENTS

Chemical Group Block
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Atoms in the same group have similar chemical
properties because they have the same number of

valence electrons.

The energy level of an element’s

valence electrons 1indicates the period on the
periodic table in which it is found.
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[ONIC RADIUS TREND- WE WILL REVISIT THIS IN A LATER UNIT!

An don 1s
an atom or
a bonded
group of
atoms that
has a
positive
or
negative
charge

TONTZATION ENERGY- mhe ene

Positive ions decrease

—_—

Negative
ions
decrease

Generally increases

Trends in lonic Radii

RGY REQUIRED TO REMOVE AN ELECTRON FROM A

GASEOUS ATOM. HOW STRONGLY AN ATOM S NUCLEUS HOLDS ONTO 115 VALENCE ELECTRONS.
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Atoms tend to gain, lose, or
share electrons 1in order to
acquire a full set of 8
valence electrons.

Elements on left tend to lose electrons and form
positive ions. Elements on right tend to gain
electrons and form negative ions.

Electronegativity values of the elements in the periodic table

Each element has an electronegativity value, which is a measure of the
ability of an atom to attract and share electron pairs of another atom.

Y

increasing electronegativity

group
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