Unit 3 CLC Project: 20 points
Determination of the Formula of a Hydrate
Purpose: To determine the mole ratio of water molecules that are bonded in a hydrate.
Note:  This project will take 3-4 days.  It only takes a few minutes each day, but it must be done over a 
several day span.  This experiment should be done in the chemlab under supervision of your instructor.  
Background: Hydrates are inorganic salts (ionic compounds) which contain a specific number of water 
molecules loosely bonded. The water always bonds in a specific ratio of moles to a particular salt. For example, water may form a hydrate where 3 moles of water bond for every mole of zinc chloride.  Thus, the formula would be zinc chloride trihydrate, or ZnCl2 ● 3H2O.  Every time zinc chloride is hydrated, it will always have the same ratio of moles of water.  

Directions

1. You should print out a copy of this labsheet and bring it with you.  Be sure to have your data table for #2  completed before you begin.        

2. In order to determine the mole ratio, we will need to determine the mass of your sample that is water and the mass of your sample that is the anhydrous compound.  The two will be separated by placing your sample in a drying oven on an evaporating pan.  The heat from the drying oven will break the weak bond of the water and cause it to evaporate, leaving only the anhydrous compound behind.  Below show a data table of the 3 measurements you will need to make over the course of this lab. 

	


3. Obtain a hydrate from your instructor.  He will tell what compound you have, but not what the formula of the hydrate is. (You will be given a hydrate of calcium sulfate, cupric sulfate, or barium chloride)
Compound Given = ____________________

4. Record all of your measurements on your data tables in #2 and place your compound in the drying oven.
5. On the following day (Day 2), remove your pan with compound from the drying oven, allow it to cool for a minute and immediately record its mass.  Place your compound back in the drying oven again.

6. The next day (Day 3), remove your pan with compound from the drying oven, allow it to cool for a minute and record its mass.  If the mass is the same as it was on Day 2, then you are done.  If it is less than it was on Day 2, then you will need to place it back in the oven for one more day.  Record this as the final mass.
Calculations and Analysis

7. Show formulas and your work for calculating the following:
	Mass of Anhydrous Compound =



	Mass of Water in Hydrate = 




8. What percent of your initial compound was water? (Show formula, then values plugged in)

9. Calculate the number of moles of water in your sample

10. Calculate the number of moles of anhydrous compound you have.

Finding the Ratio

11. If you have 24 kids and 96 balls, what is the ratio of balls per kid? (Show your work)
12. Knowing your number of moles of compound and moles of water, what is the ratio of water moles to moles of compound? (Round to the nearest integer)
13. Now that you know the mole ratio, write the formula for your hydrate.  Give both the formula name and the word name.
Understanding

14. Write the equation for the chemical reaction that is occurring in the drying oven.

15. What reaction type is this?
_________________________

16. What was the purpose of leaving the sample in the drying oven a second night to make sure the mass was the same?

17. Why is it necessary to let the pan cool for a minute before measuring its mass?

18. After taking the anhydrous salt out of the drying oven, we let it cool for 1 minute and then immediately recorded its mass.  Do you think our results would have been the same if we waited 30 minutes after it cooled to record its mass? Why?
19. Predict what would happen if you added a few drops of water to your anhydrous salt remaining at the end of this experiment.

Error Analysis
20. Explain what effect the following errors would have on the value for the percentage of water in your sample
a. The hydrate was not heated long enough to remove all of the water

b. When measuring the mass of your sample, you spilled some on the balance pan, but did not get it in the evaporating pan

c. The evaporating pan was wet when you put your sample in it
