Empirical Formula of a Hydrate
Access the Lab Simulations from the content section on D2L under Laboratory.  Find the lab that has the same title as shown above and click on it.  Read the background information before starting the simulation.
Type your answers directly onto this document.  Anywhere you see ###, you need to type something.  Please type your answers in red.  When finished, save the file as a Word document (.doc or .docx) or a PDF.  Other file formats cannot be opened by your instructor and will not be graded.  Submit your file on D2L by going to Assignments > Assessment and then clicking on the appropriate assignment folder.
You will be graded on the accuracy of your measurements and calculations, recording your measurements with the appropriate number of significant figures and units, and correctly identifying the formula of the hydrates.

Experiment 1: Remove the Water of Hydration from Copper Sulfate Hydrate
1. Take a crucible from the Containers shelf and place it onto the workbench.
2. Take a balance and a Bunsen burner from the Instruments shelf and place them onto the workbench.
3. Move the crucible onto the balance. Record the mass.
Mass of empty crucible:  ###  
4. Move the crucible onto the workbench.
5. Take copper sulfate hydrate unknown from the Materials shelf and add 5 g to the crucible.
6. Move the crucible onto the balance. Record the total mass.
Mass of crucible + copper sulfate hydrate:  ###  

7. Move the crucible onto the Bunsen burner. A stand will appear that supports the crucible over the Bunsen burner. Double-click on the crucible and select the option to show the contents. Record the color of the hydrate.
Color of hydrate before heating: ###  
8. Turn on the Bunsen burner by clicking the knob at the bottom once to obtain the low flame. Clicking on the knob multiple times will increase the intensity of the flame until it is turned off.
9. Wait approximately 1 minute for all of the water molecules to be released as vapor. You will know the reaction is complete when there is no further change in appearance. Anhydrous copper sulfate will remain inside the crucible. Record any changes in color.
Color of hydrate after heating: ###  
10. Move the crucible onto the workbench to cool for at least a minute. Turn off the Bunsen burner.
11. Move the crucible onto the balance. Record the total mass of the crucible and its contents.
Mass of crucible + copper sulfate:  ###  
12. Clear your station by emptying the crucible into the waste, then placing the crucible in the sink.
Experiment 2: Remove the Water of Hydration from Magnesium Chloride Hydrate
1. Repeat steps 1–11 from Experiment 1 using magnesium chloride hydrate unknown and record your measurements below. For this dehydration there is no visible color change. Be certain that you heat the crucible for a full minute or more to remove all of the waters of hydration.
Mass of empty crucible:  ###  

Mass of crucible + magnesium chloride hydrate (before heating):  ###  

Mass of crucible + magnesium chloride (after heating): ###  

2. Clear the bench of all materials, containers, and instruments, then return to your course page to complete any assignments for this lab.

Calculations and Questions
Please clearly show your work for all calculations done.  For full credit, answers must be reported to the correct number of significant figures and have the correct units.

1. Using the mass of empty crucible and the mass of crucible + copper sulfate from Experiment 1, calculate the mass of copper sulfate present after heating.

###  

2. Using the mass of crucible + copper sulfate hydrate and the mass of crucible + copper sulfate from Experiment 1, calculate the mass of water that was released upon heating.

###  

3. Calculate the molar mass of copper sulfate (CuSO4).

###  

4. Calculate the molar mass of water (H2O).

###  

5. Using your answers from #1 and #3 above, find the moles of CuSO4.

###  

6. Using your answers from #2 and #4 above, find the moles of H2O.

###  

7. Calculate the mole ratio of H2O to CuSO4.  Round your answer to the nearest whole number.

  Moles H2O__     =    _###_      =     ###
Moles CuSO4                      ###

8. The mole ratio above represents the value of n in the formula CuSO4•nH2O.  Write the correct formula for copper sulfate hydrate below by replacing the n in this formula with the number it represents.

###  

9. Using the data from Experiment 2, determine the correct formula for magnesium chloride hydrate.  You need to find n in the formula MgCl2•nH2O.  Use the process from questions 1-8 above to guide you.

###

10. In this experiment, suppose a student did not heat the hydrate long enough to remove all of the water.  How would this error effect the calculated value of n?  Would it be too high, too low, or unaffected?  Explain your answer.

###

