Tends in Chemical and Physical Properties “Lab”
Group Trends

Chemical Properties
To look at group trends we’ll be looking at the alkali metals
1. For each element, watch the videos on Periodic Table Live! and record observations you could make for each reaction.  Write balanced reactions for Lithium, Sodium and Potassium with oxygen (air), water, and acid

2. Predict the relative pH of the products formed when alkali metals react with water
3. Based on your observations describe the trend in reactivity as you go from the top of the alkali metal group to the bottom.
4. Predict the reactivity of Rubidium and Cesium.

5. Explain the trend in terms of atomic structure and ionization energy

6. The group trend for halogens is the opposite of the trend for alkali metals.  Give the trend and explain why it is different.  See the last page of your atomic structure packet for help if you need it.
Physical Properties

1. For each of the alkali metals (Li to Cs) list their melting points
2. What is the trend as you go down each group? 

3. Because alkali metals experience metallic bonding, it is the strength of the metallic bond that determines the properties of the metals and the strength of the bond depends on how well the nucleus can hold on to the electrons.  As you go down a group on the periodic table nuclear charge increases, but so does shielding.  Explain how this relates to predicting the trend in melting points of the alkali metals? 

4. For each of the halogens (F to I) list their boiling points

5. Halogens exist as diatomic gases.  Because they form non-polar covalent bonds, the most important intermolecular force is _____________________.   This intermolecular force increases when there are more electrons.  Explain how this relates to predicting the trend in boiling points of the halogens?
Period Trends

To look at period trends we’ll be looking at the period 3 elements. 

1. How do the metallic properties change across the group (left to right)? 

2. Write the formulas for each of the period 3 oxides (you will probably need to look up the oxides of d-g)
a. Sodium

b. Magnesium

c. Aluminum

d. Silicon
e. Phosphorus

f. Sulfur

g. Chlorine

3. Write a reaction for all the oxides with water except for Aluminum and Silicon which don’t dissolve in water.  The reactions are synthesis reactions and you will probably need to look up the reactions for e-g.
4. Give the kind of bonding (ionic, polar and non-polar covalent), pKb or pKa for each product formed, and melting point for each oxide.
5. Given that Aluminum oxide can act as both an acid and a base (it’s amphoteric) when you can get it to dissolve, and that silicon oxide is classified as an acid since it reacts with a base to form a salt and water, use the pKa or pKb values in your table to describe the change in acidity for the period 3 oxides (left to right).  
6. What is the trend in melting point for the oxides?  Can you relate melting point and type of bonding for compounds?

