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Chapter 6 – The Periodic Table

Organizing the Elements
1)  Dobereiner’s Triads 
· Organized elements – 
· Problem:  Not all known elements                                                                     .
2) Mendeleev’s Periodic Table 
· Organized elements – 
· Elements arranged in groups according to                                                          .

· Was able to predict the properties                                                                       .
 
3)  Moseley’s Periodic Table 
·                                  periodic table

· Organized elements –                                                                .  
· Elements in vertical columns (Groups, Families) have                                       .
                                                  :  Physical and chemical properties of elements repeat in a regular pattern when they are arranged in order of increasing atomic number.

· Period: 
· Column, group, family: 
Review of Terms

    Atom:
    Valence Electrons:
Ion: 
· Positive ions form when electrons are                           .  (cation)
· Negative ions form when electrons are                          .  (anion)
Octet Rule:
· Atoms are stable if their outer “s” and “p” sublevels are full.

· Elements take on the electron configuration of a                                 to achieve a full octet.
· Noble gases are                           because they already have 8 valence electrons.
Oxidation Number:
                *  losing or gaining electrons to meet the octet rule.



      * elements become like noble gases with               outer electrons.

    Practice – Write the oxidation numbers for each element:


Na                     Cl                        Mg                    O

Metals, Nonmetals, and Metalloids

1)  Metals [left of zig-zag line, except Hydrogen!]

·                                                          of heat and electricity
·                                                (shiny)

·                                                           .

· All are                                at room temperature (except mercury)

· Many are malleable and ductile.

· Malleable:  

· Ductile:  

· Valence Electrons: 

· Metals only have a                       .
·                        electrons.
· Always become                        .
· All transition (and inner transition) elements are metals.

· Transition elements: 
· Inner transition elements (below table):

·                                        – “4f” row (58-71)

·                                        – “5f” row (#90 – 103)
2)  Nonmetals [right of zig-zag line plus Hydrogen!]

·                                                          heat and electric current

·                                                          .

· Valence Electrons:

· They have a                        .

·                        or                             electrons.
· Always become                                    .
·                                   .

· Many are                       at room temperature.  Those that are solids are not shiny(ex. sulfur and phosphorus).  
3)  Metalloids [along zig-zag line; except Al (which is a metal)]

· Properties                                                                                                .

· Some are                                                , e.g. silicon, germanium, arsenic

Periodic Table Groups – 
· Elements in the same group have the same number of valence electrons.  

· Therefore, they have                                                                                .

Alkali Metals  

Alkaline Earth Metals

Halogens

Noble Gases

· Exception:
Transition Elements 

Hydrogen

Representative (Main Group) Elements

Periodic Trends
1)  Atomic Size
·                                               :  half the distance between nuclei of two identical atoms bonded together.  (Tells size.)
·                                                                                      (down a group).
· Why?                                                                  down a group. 
·                                                                                     (across a period).
· Why?                                                 moving across a period – increasing the force of attraction from the nucleus and pulling electrons closer. 
Practice:  Which atom is larger?  Why?
1. Ba or Mg?
2. Na or S?

3.  S, Se, Cl, or Br?
Ionic Size (Ionic Radius)
·                                                                        than the atoms from which they form.
·  Cu becomes SMALLER when it loses 2 electrons to become Cu2+ .

· Ex. Cu ( Cu2+
·                                                                        than the atoms from which they form.
·  Cl becomes LARGER when it gains 2 electrons to become Cl1- .

· Ex. Cl ( Cl1-
(+)         (neutral)             (-)

                             (                  (                 .
Practice:  Which is larger?  Why?
1. The atom O or its ion?


3.  The atom I or its ion?
2. The atom B or its ion?                           4. The atom Ca or its ion?
Ionization Energy:  

·                                                                              (up a group).
· Why?                                                    - Electrons that are farthest from the nucleus are “shielded” from its force by middle electrons, so the outside ones are easier to remove.
·                                                                             (across a period).
· Why?  Increasing                                                       . (More protons hold the electrons tighter
Practice:  
Which has a greater first ionization energy?  Why?

1. K or S?
2. Li or Fr?

3. Rb, Ca, P, or Ne?

Electronegativity:  
·                                                                                     (up a group)
· Why?                                                         .
·                                                                                     (across a period)
· Why?                                                                                        .

·                              ( most electronegative element; has the strongest pull for e-

· *** Ignore Noble Gases ***

Practice:  
Which has a greater electronegativity?  
1. Cl or I?

2. P or Mg?
3. Rb, Ca, P, or Ne?

Metals vs. Nonmetals
·  Metals –                                                    .

· Because they only have a                       valence electrons.

· It’s easier to lose electrons if the atom                             .

· Nonmetals –                                               .

· Because they have                          of valence electrons.

· It’s easier to gain electrons if the atom                                .
· Exclude noble gases.
Reactivity

Metal Reactivity – 

Nonmetallic Reactivity – 

Summary of Periodic Trends
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·  All vertical trends can be explained by the increasing                                     as you go DOWN a group

·  All horizontal trends can be explained by the increasing                                   as you go from left to right.










