Name: ____________________________




Relating Moles to Coefficients

Introduction: The coefficients in a balanced equation indicate the number of moles of each substance. Thus, the ratio of moles of a substance to moles of another substance in the reaction can easily be seen. In this experiment, iron fillings will be added to an aqueous solution of copper (II) sulfate. A single replacement reaction will take place, producing iron (II) sulfate and copper.




___Fe(s)  +   ___CuSO4(aq)  --->  ___FeSO4(aq)   +   ___Cu(s)
We will use more than enough copper sulfate, which means that the iron will be the limiting factor in the reaction, determining the number of moles of copper will be produced. 

Materials:  balance, burner, beakers, graduated cylinder, ring stand, iron ring, wire gauze, glass stirring rod, copper sulfate crystals, iron fillings.

Purpose:  Find the ratio of moles of a reactant to moles of a product of a chemical reaction. Relate this ratio to the coefficients of these substances in the balanced equation for the reaction.

Pre-Lab: 
1. Define the following vocbulary terms:


coefficient- __________________________________________________________________________


limiting reactant- _____________________________________________________________________


excess reactant- ______________________________________________________________________
2. Write a scientific explanation which states the relationship between the moles of the iron used to the moles of the iron sulfate formed. 

Claim: 

_______________________________________________________________________



_______________________________________________________________________

Evidence and Reasoning: ______________________________________________________________
_______________________________________________________________________
Procedure:

1. Measure and record approximately 4.00g of copper sulfate crystals (CuSO4). Add to a clean, dry beaker.



Mass of CuSO4: ______________________

2. Measure and record 50mL of water in the graduated cylinder and add it to the crystals. 


Volume of water: _____________________

3. Heat the mixture in the beaker. DO NOT ALLOW IT TO BOIL!
4. Heat and stir the mixture until the crystals completely dissolve. 

5. Turn off the gas and remove the beaker from the burner.

6. Add approximately 2.25g of iron fillings in small amounts at a time to the hot crystal solution. Stir continuously. Record mass used.


Mass of Iron: _____________________

7. After all the iron is mixed in, allow the solution to cool. Record observations.

8. Decant the liquid into a second beaker without disturbing the solid at the bottom.

9. Add about 10mL of water to the solid. Stir vigorously to wash the solid. Let the solid settle out and decant the water again.

10. Repeat the washing.

11. Weigh a piece of filter paper and record. (WHY????)

Mass of Filter Paper: ______________________________
12. Spread the solid out onto the filter paper and write a group member’s last name on the paper so you know it’s yours. Allow it to dry over night.

13. After the copper is dry, weight it on the filter paper and record.


Mass of Filter Paper and Product: _____________________________

Questions: Show all work and record answers with proper sigfigs and units.
1. Find the mass of the copper produced.
2. Find the number of moles of copper produced.

3. Find the number of moles of iron that reacted.
4. Find the whole number ratio of moles of copper to moles of iron. Do this by recording each of the moles from answers 2 and 3 and then dividing both by the smaller number.
5. How does the ratio found in question 4 compare to the ratio in the balanced equation for the reaction?

6. Calculate the moles of copper sulfate crystals that were used. 
7. Why is the amount of copper sulfate said to be “in excess”? 
8. How could you tell in the lab not all the CuSO4 was used?
