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GROWING CRYSTALS 
All natural minerals and most rocks and other solid substances on Earth are crystalline, whether or not they show crystal faces.  An understanding of crystals and the crystalline state is thus useful for interpreting the characteristics and behavior of materials in the Earth.


A.
 Growth of crystals from solution

Crystals grow from an aqueous solution because of evaporation.  Evaporation causes the solution to become concentrated to the saturation point.  Past the saturation point (supersaturation), precipitation occurs because the concentration of the dissolved material is too great for the liquid to hold.  The precipitated material forms crystals.

Materials:

· bottles with solutions sodium chloride (NaC1) and  alum (potassium aluminum sulfate), 

· microslides

· table salt

· microscope

Procedure:

1.
Put a dime-sized (or smaller) drop of each solution in a separate well on a slide.

2.
Label the solutions on each slide.

3.
Wait - well, do something else while you're waiting, because this part will take some time. 


As the liquid evaporates, crystals will begin to form.  Set these slides aside on a paper towel and continue with the rest of the exercise.

4.
Return later and use the microscope to look at the crystals formed from each solution.  Compare these crystals with a few crystals of table salt.

5.
Answer the questions on Part A of the answer sheet (p. 3).

B.
 Growth of crystals from a melt
A melt is a hot liquid.  To form crystals from a melt, we will lower the temperature of the melt.  Atoms move more slowly at low temperatures than at high ones, and when the temperature becomes low enough, the atoms join together to form an orderly pattern.  The melt crystallizes.

Materials:

· phenyl salicylate (salol) in dish

· hot plate

· microscope
Phenyl salicylate (salol) is a compound composed essentially of carbon, oxygen, and hydrogen.  Although it is not a natural mineral, we will use it here because it melts easily at low temperatures.  It is not poisonous, but it should not be handled.  Please leave it in its dish.

Procedure:


1.
Place the dish of salol on the hot plate and turn the hot plate on to very low heat. 

2.
Remove the dish from the hot plate as soon as melting starts.  The salol will be warm enough that melting will continue even after the dish is removed from the hot plate.

3.
Place the dish under the microscope and let the melt cool.  Use the microscope to watch the crystals form.


     
Answer question 1 on Part B of the answer sheet

4.
Re-melt your salol and place it on a dish filled with ice.  Observe the crystals that form  
              and answer question 2 on Part B of the answer sheet.
5.
Look at the two igneous rocks (rocks formed from molten material called lava on Earth’s 
      surface or magma inside the Earth). Answer question 3 on Part B of the answer sheet
  GROWING CRYSTALS: ANSWER SHEET
A.
Growth of crystals from solution

1.
Sketch several individual crystals of each compound, showing the shapes that are typical of 
        each.

	sodium chloride (NaCl)
	alum

	
	


2.
Which compound that you crystallized has the same crystal form as the table salt?

        Do you think it's the same mineral?

B.
Growth of crystals from a melt


1.  Describe the size and shape of the crystals that grew at room temperature.  Make a 

             sketch.

  2.   Compare the crystals that grew from alum cooled at room temperature to those cooled 

        quickly on ice.  
        Does rapid cooling favor smaller crystals or larger crystals?
3.   Look at rocks 1 and 2.

      Based on your experiment with alum crystals, which rock do you think formed by slow  

      cooling within  the Earth?  ________________


     Explain.

   Which rock do you think cooled by rapid cooling on Earth’s surface? _______________



Explain. 
SAFETY NOTES 


The chemicals used in this lab are generally safe, but use appropriate laboratory safety guidelines: avoid spills and wash your hands when you are finished. If you do have a spill, clean the area thoroughly with soap and water.  Use care in handling the hot plate and heated glassware.
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