Atomic Theory and Periodicity Notes
Neutralization: Acid + Base ( Salt + H2O
Combustion: Hydrocarbon + Oxygen ( H2O +CO2

BrINClHOF: Diatomic Molecules. (Bromine, Iodine, Nitrogen, Chlorine, Hydrogen, Oxygen & Fluorine

HC4- Methane

H2C2- Ethane

I – Dalton- Solid Mass (No Subatomic Particles)

II - Thomson “Plum Pudding” model (Model of an atom with Protons and Neutrons) Working with cathode rays determined the charge of electrons (1.76 * 10^6 coulombs/gram)

III – Milikan- “Oil Drop” experiment to find the mass of electron: 9.10*10^-28 g/e-

IV – Becquerel: Looked @ Uranium and discovered radiation

V – Rutherford: Gold foil experiment (Discovered atoms have a solid mass and solid nucleus

VI – Bohr: Discovered the line spectrum for Hydrogen. Proposed that electrons exist in shells

Subatomic Particles

Mass- atoms have extremely small masses, so the Atomic Mass Unit (amu) is used

1amu = 1.66054*10^-24g

Atomic Theory

C-12 is defined as exactly 12 amu

Isotopes- Atoms of the same element w/ different #’s of neutrons

Electronic Structure of the Atom

Visible light is a form of electromagnetic radiation. This is also known as radiant energy & carries energy through space.

The number of cycles that pass in a second is called the frequency (measured in Hz) symbol: v (‘nu’)

ν α 1/λ            ν = C/λ

Energy Quanta

1900- Max Plank suggested that electromagnetic radiation is emitted in tiny packets called photons of quanta energy

E=hν (Energy is equal to Planks Constant (6.63*10^-34) times the frequency)

Lower wavelength light has more energy

Continuous Spectrum: Light from a bulb/star composed of all visible wavelengths

The Line spectrum is the light emitted by excited atoms when split by a prism into individual bands

Abandoning Bohr

Bohr’s theory could only account for Hydrogen, as the other elements have more electrons, which makes things too complex- each electron makes waves. With more than one electron, their waves would interfere with each other

Quantum Mechanics or Wave Theory

De Broglie suggested that matter behaved like a wave. The size of the wave was dependent on mass

λ = h/mv  λ α 1/m (When mass is larger, λ becomes smaller)

· electrons act like a mass and a way

· We can see that as mass increases the wavelength shortens. The peaks become so close together that the properties are invisible
· Not until mass drops down to the size of an electron do we start to see they’re wave properties

· Schrodinger- Yielded a set of wave functions and energy (W/ a lot of calculus)

Quantum numbers

Principle Quantum Number (n)

· shell

· integer value from 1 to infinity

· determines the energy of the electron (Energy configuration)

Secondary Quantum Number (ℓ)

· subshell

· s,p,d,f,g

· can be no larger than n-1

3rd Quantum Number (Mℓ)

· The shape of the subshell

· Orientation

4th Quantum Number (Ms)

· Spin of the electron

· Electrons with the same 3 quantum numbers must have a different 4th quantum number- they must spin in opposite directions

Aufbau Principle- “electrons in an atom always adopt the lowest energy configuration”

Hund’s Rule- Electrons always spread themselves as far apart as possible in a set of orbitals

Pauli Exclusion Principle- No two electrons can have the same values for all 4 quantum numbers

Ionization Energy

· Increases across a period, (more attraction between Electrons and Nucleus) decreases down a period (more shells, electrons farther away from the nucleus)

· The amount of energy it takes to remove an electron from an atom

Atomic Radius

· the length of the radius of an atom

· Increases down a group (more shells), Decreases across a period (more attraction between protons and electrons

Ionic Radius
· the length between the nuclei of atoms in an Ionic bond

· Decreases in a creation of a cation (Loss of shells)

· Increases in the creation of an anion (Repulsion of electrons)

Electronegativity

· Measure of how strongly an atom attracts elements in a bond

· Increases across a period- anions to the right, attracts electrons better

· Decreases down a group

· To find whether a bond is covalent or ionic, take the difference of the two atoms’ electronegativity. If the difference is more than 1.7 it is Ionic. If it’s less, it’s covalent

· Intermolecular Force: Ionic, Covalent, Metallic

Melting Point

· Increases across a period (more attraction between electrons and nucleus, makes it harder to melt… more electrons to melt into the “sea of electrons”) until Cl/Si, then it drops

· Decreases down a group of Metals, increases down a group of non metals

Alkali Metals

· Reactivity increases down a group: electrons farther from the nucleus, takes less IE to remove them

· Combine with water to make a base
· Will combine with oxygen forming oxides and superoxides

Halogens

· all exist as diatomic molecules

· Very electronegative, reactivity decreases down a group (Electrons farther away from nucleus, harder to attract electrons)

Metal oxides in water ( Base

Non metal oxides in water ( Acid
