PERIODIC PROPERTIES OF THE ELEMENTS

Report Form

Name ___________________________________________ Grade _______ /10

OBSERVATIONS, DATA, AND BALANCED EQUATIONS

A. The Group IA Elements: Alkali Metals–Lithium and Sodium

Lithium and Sodium with Oxygen (O2)
	Element
	Observations
	Balanced Equation

	Lithium


	
	

	Sodium


	
	


Lithium and sodium with water; litmus test
	Element
	Observations
	Balanced Equation

	Lithium


	
	

	Sodium


	
	


B. Group IIA Elements: Magnesium and Calcium

Reactions with O2: Flame test

	Element
	Observations
	Balanced Equation

	Magnesium


	
	

	Calcium


	
	


Reactions with Water using phenolphthalein acid-base indicator

	Element
	Observations
	Balanced Equation

	Magnesium


	
	

	Calcium


	
	


B. Group IIA Continued: Reactions with Hydrochloric Acid

	Element
	Observations
	Balanced Equation

	Magnesium


	
	

	Calcium


	
	


C. Group IIIA: Aluminum

	Reaction
	Observations
	Balanced Equation

	Al + O2
Flame test


	
	

	Al + H2O


	
	

	Al + HCl


	
	


D. Group IVA: Carbon
	Reaction
	Observations
	Balanced Equation

	C + H​2O


	
	

	C + HCl


	
	


E. Reactions of Halogens

E1:Colors of Halogens in Solutions

Observations of solutions of the elemental halogens: Cl2, Br2, and I2 in water

	Halogens
	Observations of Solution Colors

	Cl2

	

	Br2

	

	I2

	


Observations of solutions of the elemental halogens: Cl2, Br2, and I2 in hexane

	Halogens
	Observations of Solution Colors

	Cl2

	

	Br2

	

	I2

	


E2. Reactions of halogens with halide ions.
Observations of solution colors after mixing halogens in water with salts containing other halide ions.

	
	NaCl
	KBr
	KI

	Cl2

	Don’t bother
	
	

	Br2

	
	Don’t bother
	

	I2

	
	
	Don’t bother


	Mixture
	Balanced Equation for Reaction: Write N.R. if no reaction occurs.

	Cl2 and KBr


	

	Cl2 and KI


	

	Br2 and NaCl


	

	Br2 and KI


	

	I2 and NaCl


	

	I2 and KBr


	


F. Transition Metals: Iron, Copper and Zinc with Water

Iron, Copper and Zinc with Hydrochloric Acid

	Reaction
	Observations
	Balanced Equation

	Fe + H2O


	
	

	Cu + H2O


	
	

	Zn + H2O


	
	


Iron, Copper and Zinc with Hydrochloric Acid

	Reaction
	Observations
	Balanced Equation

	Fe + HCl


	
	

	Cu + HCl


	
	

	Zn + HCl


	
	


Part F Continued: Iron, Copper and Zinc with Nitric Acid
	Reaction
	Observations
	Balanced Equation

	Fe + HNO3

	
	

	Cu + HNO3

	
	

	Zn + HNO3

	
	


These reactions are complex. As an example, the net ionic equation for the reaction of copper and nitric acid is:

Cu(s) + 4 H+(aq) + 2 NO3-(aq) ( Cu2+(aq) + 2 NO2(g) + 2 H2O(l)

Questions

Answer the following to explain your observations. Keep in mind the relative position of each element that you investigated in the periodic table. Remember that atoms’ uppermost orbital energies generally increase moving from top to bottom of the periodic table, and move down in energy moving from left to right across the periodic table.

1. What trend can you note for the relative reactivities of sodium and lithium and their respective position in the periodic table?

2. Compare, briefly, the similarities and differences in the properties of the Group 2A elements with the Group 1A elements you investigated. Can you rationalize their contrasting behavior? Use the position of the elements in the periodic table and, if possible, the electron configuration for each element.

3. How did the reactivities for the representative elements of Group 3A (Al) and Group 4A (C) compare to each other and to the reactivities of the elements you investigated in Group 1A and 2A. Be specific and give examples to illustrate your findings.

4. Compare the similarities and differences in the properties of the three transition elements you investigated in their combination with water, hydrochloric acid, and nitric acid. Is this behavior consistent with their relative position the periodic table.

5. Halogen Chemistry

a) Which halogen–Cl2, Br2, or I2 –is most reactive? How do you conclude this?

b) Which halogen–Cl2, Br2, or I2 –is least reactive? How do you conclude this?

c) Is there a trend you can note between the order of reactivity of these Group 7A elements and their position with respect to each other in the periodic table?

d) Is the trend in reactivities similar to any trend noted for the Group IA or 2A elements you observed.

