GROWING CRYSTALS of IONIC COMPOUNDS
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CUBIC          HEXAGONAL   ORTHORHOMBIC    TRICLINIC  MONOCLINIC   TETRAGONAL

Background Information: The ions (charged atoms) that make up an ionic compound are bonded together in a repeating three-dimensional pattern called a crystal lattice. The simplest crystal lattice is the simple cubic structure, where the atoms lie on a grid: so that the positive ions are nearest to the negative ions. The shape of all crystal lattice structures depend on the pattern of ions in the crystal lattice. When you look at a pure crystal you are seeing how the atoms are arranged at the molecular level. Because this pattern keeps repeating itself it becomes large enough for you to “see” the arrangement of the atoms (read about the properties of ionic compounds on page 235 in your book). 
Scientists grow crystals of various compounds so that they can see how the atoms are arranged. One method of growing crystals is called recrystallization. This is a process that is used to purify solid material by dissolving the solid (called a solute) in an appropriate liquid (called a solvent) and then having the material come out of a saturated solution in crystalline form. As the solvent evaporates the solid crystals begin to grow larger. 

Objective: Observe the arrangement of atoms in 4 ionic compounds: Alum (Aluminum Potassium Sulfate (AlKSO4)), Borax (Sodium Borate (Na2B4O7)), Copper Sulfate (CuSO4) and Table Salt (Sodium Chloride (NaCl)) by identifying the crystal shape that grows after completion of the recrystallization process. 

Procedure:

1. Place 15 ml of water into each of the clean 30 ml beakers.

2. Place beakers “A” and “B” on the hot plate and turn to medium (5 or 150 degrees).
DO NOT LET THE WATER BOIL. TURN IT DOWN IF NECESSARY.

3. Use a weighing paper to measure 1.8 grams of Alum and a new paper to measure 1.8 grams of Borax.

USE A NEW PAPER FOR EACH SUBSTANCE YOU MEASURE! THROW OUT THE PAPER AFTER YOU ARE FINISHED.

4. Place the Alum in beaker “A” and the Borax in beaker “B.”

5. Use the correct stirring stick or stirring rod to stir each substance until it is completely dissolved. (Borax is hard to dissolve – just do your best!)
6. Pour the saturated solution that you have made into the petri dish that matches the label on the beaker.

7. Repeat this process for Copper Sulfate (1.8 grams) and Salt (2.0 grams).

8. Wash and dry the beakers and the stirring rods and put away
9. DO NOT DISTURB THE PETRI DISHES FOR THE NEXT FEW DAYS!

Results: (labeled sketches one individual crystal of each compound)
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ALUM


 BORAX

COPPER SULFATE
TABLE SALT

Formula

 Formula

Formula

Formula

________________
_________________
________________
_______________

Chemical Name
Chemical Name
Chemical Name
Chemical Name

________________
 _________________
________________
_______________

CRYSTAL TYPE
CRYSTAL TYPE
CRYSTAL TYPE
CRYSTAL TYPE

_________________
__________________
_________________      ________________

BACKGROUND QUESTIONS: (Answer in cornell note style on attached paper)

1. What is a crystal lattice?

2. What does the shape of a crystal lattice tell you about the atoms in an ionic compound?

3. Describe the pattern of ions in a cubic crystal.

4. Describe how ionic bonds form in an ionic compound (see pg. 233)
5. Describe 4 properties of ionic compounds that result from these (pg. 235)

6. Describe the recrystallization process used to grow crystals in this lab.
7. Review Question: Name the solute and solvent of a NaCl solution. 
DISCUSSION QUESTIONS: (Answer in cornell note style on attached paper)

1. What was the purpose for growing the crystals of the various ionic compounds? 
2. Some solutions did not produce pure crystals that were easily identifiable. What could have caused this problem?
3. Sodium Chloride (salt) is known as an ionic compound because each element is an ion (charged atom).  Draw the cubic crystal diagram below and fill in the sodium and chlorine atoms and include their charge.


4. Do you think the rate of evaporation (how fast or slow) could have an effect on how large the crystals grow? Design an experiment that tests your hypothesis based on this lab. What is your independent variable? Dependent variable? What would you
                control for (keep the same in each condition)?













































