Electrons

What are electrons?

Tro, Chemistry: A Molecular Approach

Where are electrons located?

the electron has a charge of -1.60 x 10° C
the electron has a mass of 9.1 x 102 g

Subatomic Mass Mass

Location Charge Symbol

Particle g amu  inatom

Proton 1.67262 1.00727 nucleus +1 p,p", H
x 10

Electron 0.00091 0.00055 empty -1 e, e
x 102 space

Neutron 1.67493 1.00866 nucleus 0 n, n°
x 10
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Elements

¢ \What differentiates one element from another?

What subatomic particles are typically involved in
benchtop chemistry? Why?

e Atomic number:
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The Number of Protons Defines the Element

e e

Helium Carbon
nucleus: nucleus:
2 protons 6 protons
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Structure of the Nucleus

* |sotopes

¢ Natural Abundance

* What is average atomic mass?
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X, M, A

Isotopes

How do isotopes differ?

How are they the same?
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What are the three parts of a chemical symbol?

Neon
Percent
Number of | Number of | A, Mass | Natural
Symbol Protons Neutrons |Number | Abundance
Ne-20 or 39 Ne 10 10 20 90.48%
Ne-21 or 21 Ne 10 11 21 0.27%
Ne-22 or#3 Ne 10 12 22 9.25%
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Charged Atoms

® lons

Cations versus Anions

Behavior of ions versus atoms

lonic symbols (X, M, A)

Tro, Chemistry: A Molecular Approach 9

Atomic Structures of lons

* What species typically form anions?

* Naming anions
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Atomic Structures of lons

* What species typically form cations?

* Naming cations
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Mendeleev

¢ \What observations did Mendeleev make? The “Periodic Law!”

¢ Arrangements of elements in a typical periodic table:

* Why do elements in the same column have the same general
properties?
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Periodic Pattern
A Simple Periodic Table

E =]

r 1 r 1
The Periodic Law
1 2 3 4 5 [ 7 8 9 10 n 12 13 14 15 16 17 18 20
H |He [Li |Be|[B |C | N|O|F |Ne|[Na|JMg| Al [Si | P|S|Cl|A |K]|Ca

Elements with similar properties recur in a regular pattern. J
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Elements with similar properties e
fall into columns. e
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Major Divisions of the Periodic Table
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Metals

* Properties of Metals

Location of metals in the periodic table:

Tro, Chemistry: A Molecular Approach

Strontium

15

Nonmetals

* Properties of Nonmetals

e Location of Nonmetals in the
Periodic Table:
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Sulfur, S(s)

Bromine, Br,(l)

F

Chlorine, Cl,(I)

E
16
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Metalloids
Silicon
* Properties of PO e
Metalloids: :
* Location in the Properties of Silicon
periodic table: shiny
conducts electricity
does not conduct heat well
brittle
Tro, Chemistry: A Molecular Approach 17

Patterns in Metallic Character
D = Metal

B = Metalloid
D = Nonmetal
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The Modern Periodic Table

¢ Vertical groups are called
* Horizontal groupings are called

* The “Main Group” is
* The “Transition Metals” are

* The “Rare Earth Elements” are
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[ ] =Alkali Metals B = Halogens
D = Alkali Earth Metals D = Lanthanides
. = Noble Gases . = Actinides

D = Transition Metals

N
-
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lon Charge and the Periodic Table

* For each group #, list the typical charge on the most
commonly formed ion:

* |n general, the charge on cations is

* |n general, the charge on anions is
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1A

2A 3A 5A 6A TA
Li* N[O | Ft
Na*lMg*2 Al* sz |cIt
K*1 [Ca*? Se3 Brt
Rb*1[Sr2 Te?| It
CS+1 Ba+2
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Atomic Mass

* Average Atomic Mass:

* How do I calculate the Average Mass?

Tro, Chemistry: A Molecular Approach
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Cl
4

3545
chlorine
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Example 2.5 If copper is 69.17% Cu-63 with a mass of 62.9396 amu and

the rest Cu-65 with a mass of 64.9278 amu, find copper’s atomic mass

Given:

Find:

Cu-63 =69.17%, 62.9396 amu
Cu-65 = 100-69.17%, 64.9278 amu
atomic mass, amu

Concept Plan:

Relationships:

‘ isotope masses,

; ) ) = [avg. atomic mass]
isotope fractions

Atomic Mass = Y (fractional abundance of isotope ), x (mass of isotope),
Solution: )
oHHen Atomic Mass = (0.6917)(62.9396 amu)
+(0.3083)(64.9278 amu)
Atomic Mass = 63.5525 = 63.55 amu
Check: the average is between the two masses,

closer to the major isotope
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