Trends in the Periodic Table

Dmitri Mendeleev had enough foresight in 1869 to realize that it would be important to organize elements in a meaningful way.  He developed classification scheme based upon molar masses.  Elements that showed similar patterns of chemical behavior were placed into groups.  His chart was incomplete at the time, but Mendeleev predicted that new elements were yet to be discovered, so he left blank spaces in his first version of the periodic table.  Over the years, modified versions of the original periodic table were published.   Today's periodic table is based upon increasing atomic number, which is still similar to the way Mendeleev first organized.  There are also trends in chemical and physical properties of  elements in the arrangement of the periodic table.

A. Atomic Radius: 

In genearal, what would happen to the radius of an element as the atomic number   

increases?  


Hydrogen
       helium
      
lithium
 

sodium

     #p    ______
      ______               
______                  
______ 

     #e-   ______
      ______             
______  
            ______ 

So the general trend that we would tend to think is that ___ an increase in number of electrons, the atom occupies more orbits (more shells), and increase in number of shells, would cause an increase in atomic radius.

However, the graph of atomic radius versus atomic number indicates the size of the atoms decreases as we proceed across a row on the periodic table.  In fact, as we proceed across a row, the smallest atom found on towards _____right___   periodic table ( ______Noble Gases________)

Why ?  

As we proceed across a row, the increase in electrons fill within the same orbit.  There is also an increase in the number of protons in the nucleus, thus increasing the nuclear charge (more positive).  This increase in nuclear charge increases the attraction to the outer electrons, thus pulling them inward.  This increase in nuclear charge causes a reduction of atomic radius.

As we proceed down a column, atomic radius increases.

Why?

As you move down the column, you will find that the electron arrangement involves an increase in period. That is, the elements start to the occupy new orbits (shells). 


Eg.  
H





Li




Na



K
B.  Ionization Energy:

Energy required to remove one electron from a neutral atom (first ionization energy).

What  are  the trends that we see from the graph you made in the lab?  


1.  as you go across the periodic table from left to right, the I.E. increases.


2.  as you go down a column, the I.E. increases.

Why does I.E. increases as you go across a row from left to right?

The atomic number increases, electrons increase, but fill the same orbit.  The increase in number of protons, causes an increase in nuclear charge, pulling the valence electrons.  This higher nuclear charge, causes a higher I.E.  (more energy needed to remove electrons).

Second I.E.- energy to remove second electron is even greater, after the first electron is removed, the element becomes positively charged, more attraction to the electrons, therefore, more energy is needed to remove an electron.

Why does the ionization energy decrease as we move down the column?  

As you go down the column, the atomic radius increases, because there is an increase in the number of shells.

The attraction between the nucleus and the valence electrons decreases because 

1) there is an increase in distance and 

2) increase in the shielding effect caused by inner orbits.

C. Valence:

1.  number of electrons in the outer energy level.  

2.  responsible for chemical reaction  

3.  In a chemical reaction, there is a tendency for atoms to try to lose or gain electrons in order to fill up ( or empty ) the outmost electron shell (same # electrons a Noble Gases).  

4.  Full electron shells are stable.  

5.  Metals lose electrons in a chemical reaction.

- due to low I.E., low energy needed to lose an electron.  Metals “gives” electrons easily.

5.  Non-metals gain electrons during a reaction.  And Noble gases do not react very easily.

The evidence lies in the fact that the ionization energy on the far right side are very high.   For the noble gases, they all contain full electron shells and they are  also unreactive.  It was not until 25 years ago when a team from UBC were able to ` 

-make on of the Noble gases react.

D.  Electronegativity:

Tendency of an atom to attract electrons (from another atom).

Trend:  Electronegativity increases from left to right across a row.


Reason:   there is an increase in nuclear charge, and a reduction of atomic radius.



     There greater attraction to electrons.

Trend:   Electronegativity decreases down a colomn.


Reason:  increase in atomic radius, and shielding effect, so lower 
electronegativity.

Chemical Families:` 


The periodic table is arranged in "families" that share the same chemical and 

Xphysical properties.  Li, Na, Rb, Cs, Fr are members of a family called alkali metals.  

]They are all reasonably light, soft, and react quickly with water.  Notice that they are all   

+in the same column of the Periodic Table.    

QAnother family that we should know are the metals that make up the second coumn- 

UThe Alkanine Earth metals.  As with the alkalai matals they have several properties,   

5both physical and chemical in common with one another  

What is the reason why they share about the same chemical properties?

Assignment:

Read pages 317-324  

& do questions on pages 321 # 1,2,3,4  

pages 324  # 1,2,3  

A closer look at the elements of different "families"

Reference: 




Chapter 13, Heath  

Purpose of activity: 

- To describe similarities and trends among families in the periodic table

- To know different applications and reactions among families in the periodic table.  

Procedures:

1. Choose  groups of  4` 

2. Each member of the group will choose a topic

3. The activity:
a. Phase 1:-15 minutes, done individually and QUIETLY




- Read the section in the textbook  




 -develop a comprehensive set of notes that explain the section  

 - use diagrams, charts, etc  




- Do a good job.  Do not let your members down!  

b. Phase 2:  Get into groups ( NO LARGER THAN 4 PEOPLE)  




- each member will spend 5  minutes teaching the other 3  




person about  his/her chosen topic.  Other 3 members take will take notes  




- Only after sharing may the other 3 ask questions  




- Time the group carefully.  Each member should not spend more than 5 minutes.` 

-DO NOT SIMPLY GIVE YOUR NOTES TO BE COPIED. 

 Such intolerable behavior simply shows a lack of consideration to your  

fellow students.  
c. Phase 3:  

 Each member will WRITE  2 good TEST LIKE  questions  ( WITH  ANSWERS   ) that will be collected FOR MARKS.  These questions will be  used in the Quiz given to the whole class.  
  

Note that only the not all questions will be used in the quiz.  

: HAND IN 16 QUESTIONS: ( LEAVE SPACE FOR OTHERS TO ANSWER)  

A good question is...

1. easy to understand  





2. from the  material covered  





3. going to show if the person answering understands the   

material covered  

!




4. challenge someone to think  

Topics:  

These  outlines are only  to be used as a guide.  You may ` 

elaborate it and add more informations in your notes.

1. Metals: - 

describe the distintive properties of metals, metallic bond  

-find out about  properties of alkali metals and alkali earth metals by talking about their reactivity, applications, sources etc  

-describe why group I and II metals are highly reactive.  

- describe 2 or more common reactions involving Group I and II metals  

2. Transition metals: 



- describe in general the way the transition metals bond together .  But  



forget about the electronic configurations on page 374.  



- describe the trends in properties of fourth row transition metals.  



- describe the properties and uses of sample transition metals.  Give  



examples of different reactions  ( such as copper, silver, iron, etc ).  

3. Metalloids:` 

- describe what are the metalloids, and their properties  

- describe some metalloids and their use  

- describe how silicon is used in semiconductors (p 397)  

- give exaples of different  reactions involving metalloids  

4. Nonmetals:` 

- which elements are non-metals and describe their importance to  life.   What  are some of their physical and chemical properties.  

- describe different reactions involving nitrogen family, oxygen family  

the halogens.

- describe different properties, applications and the  reactions involving Noble Gases  

Assignment: 


 Page 372  # 2, 3, 4  

 Page 385 # 1, 2, 4  

 Page 391 # 3, 4, 5, 6  
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A. Atomic Radius: 

In genearal, what would happen to the radius of an element as the atomic number   

increases?  


Hydrogen
       helium
      
lithium
 

sodium

     #p    ______
      ______               
______                  
______ 

     #e-   ______
      ______             
______  
            ______ 

So the general trend that we would tend to think is that _____________________

_________________________________________________________________

_________________________________________________________________

However, the graph of atomic radius versus atomic number indicates the size of the atoms decreases as we proceed across a row on the periodic table.  In fact, as we proceed across a row, the smallest atom found on towards __________________________________________________________________
Why ?  

As we proceed down a column, atomic radius increases.

Why?

As you move down the column, you will find that the electron arrangement involves an increase in period. That is, the elements start to the occupy new orbits (shells). 


Eg.  
H





Li




Na



K
B.  Ionization Energy:

What  are  the trends that we see from the graph you made in the lab?  


1


2.  

Why does I.E. increases as you go across a row from left to right?

Why does the ionization energy decrease as we move down the column?  

As you go down the column, the atomic radius increases, because there is an increase in the number of _______________.

The attraction between the nucleus and the valence electrons decreases because 


1) there is an increase ____________________ 


2) increase in the ______________________ caused by inner orbits.

C. Valence:

1.  number of electrons in the outer energy level.  

2.  responsible for chemical reaction  

3.  In a chemical reaction, there is a tendency for atoms to try to lose or gain electrons in order to fill up ( or empty ) the outmost electron shell (same # electrons a Noble Gases).  

4.  Full electron shells are stable.  

5.  Metals lose electrons in a chemical reaction.

5.  Non-metals gain electrons during a reaction.  And Noble gases do not react very easily.

The evidence lies in the fact that the ionization energy on the far right side are very high.   For the noble gases, they all contain full electron shells and they are also un-reactive.  It was not until 25 years ago when a team from UBC were able to make the Noble gases react.

D.  Electronegativity:

Trend:  Electronegativity increases from left to right across a row.


Reason

Trend:   Electronegativity decreases down a colomn.


Reason

