UNIT 1 — CHAPTER 7 STUDENT NOTES: ATOMIC STRUCTURE AND PERIODICITY

Atomic Model

Max Planck — discovered that matter is E=hv E = energy (Joules)

lost or gained in whole-number multiples h = Planck’s constant (6.63 X 1034 J-sec)

v = frequency (Hz) (waves/sec)

Electromagnetic radiation — form of energy emitted by matter
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All electromagnetic radiations travel at the speed of light and follow the c=A-v c=3.0X108m/sec

formula: A = wavelength

v - frequency

Energy of electromagnetic radiation:

E=hv,E=h-c
A

EX 1: The blue color in fireworks is often achieved by heating copper (1) chloride (CuCl) to about 1200°C.
Then the compound emits blue light having a wavelength of 450nm. What is the increment of energy
(the quantum) that is emitted at 4.50 X 10?> nm by CuCI?
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EX 2: It takes 208.4 kJ of energy to remove 1 mole of electrons from an atom on the surface of rubidium
metal. How much energy does it take to remove a single electron from an atom on the surface of solid
Q@w’é rubidium? What is the maximum wavelength of light capable of doLg this? What color range would this
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2 which proved waves should have mass
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Albert Einstein — developed the formula |

Louis de Broglie — asked the question: Do particles have wave properties?

If: m= h
(A - velocity - ¢)

Then: A = h
(m - velocity - c)

Small objects (e) have large wavelengths

Large objects (bowling balls) have small wavelengths

EX 3: Compare the wavelength for an electron (mass = 9.11 X 10" kg) traveling at a speed of 1.0 X 107
m/sec with that for a ball (mass = 0.10 kg) traveling at 35 m/sec.
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Neils Bohr — developed the quantum model of the atom.

- Quantum model - proposed that the electrons in a hydrogen atom move around the
nucleus only in certain allowed circular orbits.

- Classical physics said as an electron circles an atom, it is accelerating because it is changing
direction and a charged particle (e’) should lose energy and fall into the nucleus. Bohr said
an electron loses energy as it moves from level to level.
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EX 4: Calculate the energy evolved as an excited atom has an electron fall fromn=2ton= 1. Calculate
the wavelength of energy and the type of radiation needed to do this._
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Electron configurations — model used to explain the electron arrangement of the atom.

- Shell — an area where the electrons are located
- Subshell - the shape of the area of the electrons
- Orbital is a position in a subshell

EX 5: Draw electron configurations for the following atoms:

Sn
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EX 6: Draw electron configurations for the following ions (atoms with a charge):

Ca
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Quantum numbers

Principle quantum number (n): 1, 2, 3, 4... =shell

Angular quantum number (€): 0to n-1 = subshell

s=0,p=1,d=2,f=3

Magnetic spin quantum number (mg): = position in the orbital
s=0
p=-1,0,1
d=-2,-1,0,1,2

f=-3,-2,-1,0,1,2,3

Spin quantum number (s): +1/2 or -1/2 = spin of the electron

Pauli exclusion principle:

Br (Bromine) Atomic #35, Mass #80

Electron configuration notation:

15225%2p®3523p®4s23d%4p°

Orbital notations:
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PERIODICITY: The chemical and physical properties of atoms are periodic functions of their atomic L
number.
Atomic radii
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Why are there differences in sizes of the atoms?

Coulombs Law: U< ql*g2/d

Na: 1s%2s%2p®3s?
@ Ar: 1s%25%2p®3s®
@ F: 1s22s%2p°
I: 15225%2p%3s23p®4523d*04pf5s24do5p°



Effective Nuclear Charge: the pull created by the protons in a nucleus

The size of ions

Anions

1+)a: 1522522p63523p<;|j€;">
@CI‘: 1522522p°3s23p°® @

Cations
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First lonization Energy (energy required to give up electrons)
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Electronegativity (force it exerts to take in electrons — “how much they like taking in electrons”)
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