Growing up crystal – Student Handout
Adapted from multiple sources

A. Introduction
[bookmark: _GoBack]Many covalent and ionic compounds are solids at room temperature. Solids may exist as crystalline solids—that is, ordered arrays of atoms, ions, or molecules—or as amorphous solids, which have random or disordered arrangements of particles. There are several types of crystalline solids. In this lab you’ll be creating a crystalline ionic solid. In ionic solids, ions, either monatomic or polyatomic ions are held together by ionic bonds.
Copper Sulfate Pentahydrate, CuSO4ˑ5H2O, is an odorless blue chemical that readily dissolves in water. It has many uses, including murderer of roots, algae killer extraordinaire, and fungicide, but it is especially well known for its ability to form really pretty, bright blue crystals! Growing beautiful crystals is not a fast process – this will be at least an 8 week project.
If working at home, use sodium chloride (table salt)
You can watch a video overview here (Links to an external site.) of what the crystal-growing process looks like.
 
B. Tasks for successfully growing crystals
Week 1:
· Determine the solubility of copper sulfate and the amount of materials you will need
· Create a saturated copper sulfate solution
· Grow seed crystals
· Build your crystal-growing apparatus
Week 2: Choose an appropriate seed crystal and start growing your crystal
Weeks 3-8ish: Refresh your saturated solution as necessary and record your crystal’s progress

C. Techniques
· Interpreting and extrapolating a solubility curve
· Creating saturated solutions
· Growing crystals
· Creating and editing videos
 
D. Safety
Copper sulfate is harmful if swallowed and can irritate the skin and mucous membranes. In case of contact, rinse skin with water. Safety glasses and gloves should be worn at all times.

E. Pre-lab questions:
Use the solubility curve for copper sulfate pentahydrate to answer the following:
[image: ]
1. What two quantities does a solubility curve relate? (i.e., what do C and T represent)?
2. Look up the definition of solubility and define it in your own words.
3. What is the definition of weight %?
4. You will have a 250 mL beaker in which to make your seed crystal the first week. You generally want to work with glassware that’s about half-full. Assuming you’ll be starting with 100 mL of DI H2O and heating to about 40 oC, approximately how many grams of CuSO45H2O should you measure out initially?

F. Materials
· Copper sulfate pentahydrate (≥98.0%)*
· 2 x 250 mL beakers (or bowls)
· DI water
· Glass stirring rod
· Hot plate
· Liquid funnel
· Filter paper
· Watch glass
· Four inch square piece of cardboard
· Thin Nylon fishing line or thread
· Clear nail polish (for protecting the finished crystal)
*NaCl could be used instead at home
 
G. Protocol
Week 1
Making a seed crystal 
1. Obtain a 250 mL beaker.
2. Measure out the amount of CuSO45H2O* you calculated in pre-lab question #4, add it to the beaker, and add 100 mL of room temperature DI H2O. Gently heat the mixture on a hot plate (or stove) with stirring to about 40 oC; keep adding more copper sulfate until you can’t get any more to dissolve.
3. Pour the solution through a funnel and filter into a clean 250 mL beaker.
4. Add a very small amount of CuSO45H2O back into your beaker - it's important to make sure your solution isn't unsaturated.
5. Label the beaker with your initials, place a watch glass over the top, and store the beaker in the drawer indicated by your instructor.
*NaCl could be used instead at home

Building your crystal-growing apparatus for next week 
6. Using a 250 mL beaker, nylon fishing line, a glass stirring rod (if you need it), and a piece of carboard, build your crystal-growing apparatus for next week. Keep in mind that you will need to suspend your seed crystal in solution while also keeping the beaker covered to prevent contamination. The crystal should not touch any of the sides of the beaker. Label the apparatus with your initials and place it next to your other beaker on the window sill.
 
Week 2 – Growing crystals
1. You should have a bunch of pretty little crystals sitting at the bottom of your beaker!
2. Pour off the blue solution into the crystal-growing apparatus you built in week 1. Keep for step 4.
3. Gently break up the crystals with a sharp tool, and pour them out onto a large watch glass. Choose one of the crystals that you’ll be able to tie fishing line around – this is your seed crystal!
4. Suspend your seed crystal in your crystal-growing apparatus. Make sure the crystal isn’t touching any sides of the beaker.
5. Store your beaker in your drawer until next week’s lab.
 
Weeks 3-8ish – Watching your crystal grow
1. Every week, check your crystal at the start of lab.
2. It is important to remove any additional smaller crystals that appear on your string.
3. Record a short video each week to show the size and shape of your crystal and how it varies week to week. These videos should be stored in your electronic notebook.
4. To prevent additional smaller crystals from aggregating, you will need to move your crystal to a fresh saturated solution of CuSO45H2O every 2 weeks (we can prepare this solution for you).
 
Week 8ish – Protecting your crystal
After 8 weeks or so, if your crystal has gotten as big as you want it to, remove it from the solution and dry thoroughly with a paper towel. Paint it with two coats of clear nail polish (wait between coats for the first to dry) to protect it.


H. Post Lab Assignment
Your post-lab assignment is to create and edit a ~1 minute video showing the incremental growth of your crystal. iMovie is an excellent app for doing this. Submit your video here. If you have a lab partner, you are both responsible for creating your own video.
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Fig. 2. Solubility curve for CuSO, - 5SH,O.




