Magnesium Sulfate Crystal Formation Lab 
The size of crystals in igneous rocks is affected by the rate of cooling. Rapidly cooling lava or magma usually contains minerals with _______________ crystal size. Magma that cools within the earth is insulated by surrounding rock. This allows the minerals to form over a longer period of time as the rock slowly loses heat. This type of rock is called _________ ____________, and usually displays crystals that are _________ than extrusive igneous rocks. 

The following investigation allows us to demonstrate the relationship described above, by cooling a saturated solution of magnesium sulfate at three different rates.
1. Select a partner who you have not worked with on a lab this year.

2. Put on your apron and have goggles ready. Your apron should be on from start to finish and goggles must be worn while anything is being heated on the hot plate.

3.  Find a table and observe carefully the location and condition of the lab equipment. 
Preparation of the saturated solution.-Each TABLE will make ONE beaker of saturated solution to be used by the two lab groups at that table. (While one pair is preparing the solution the other pair should set up the cooling beakers.) 
As we learned in our rock candy lab, a solution is saturated when no more solid can dissolve in the solvent. 
To make a saturated solution follow the directions below carefully: 

1. Accurately measure 110 ml of water and place it into a beaker.

2. Accurately measure a volume of 110 ml of the magnesium sulfate and set aside.

3.Put your goggles on.

4. Put the beaker on the hot plate.

5. Turn the hot plate on medium high and begin heating the water. (60° C maximum temperature) DO NOT BOIL- adjust heat source as needed.
6. As the water heats, slowly add the magnesium sulfate and stir with the stirring rod or digital thermometer. 

7. If ALL the magnesium sulfate dissolves rapidly, add about 5ml of magnesium sulfate and stir. 

8. Repeat step 7 until you have a few magnesium sulfate crystals that won’t dissolve at 60° C. Record the approximate volume of crystals needed to saturate the solution._____________.
Preparation of the Cooling Beakers

Three cooling beakers will be used by both lab pairs at each table.
Fill a beaker about 2/3rds full with ice and water. Temperature should be about 1°C

Indicate this beaker as the RAPID COOLING bath.
Fill a beaker about 2/3rds full with room temperature water (20°C - 25°C) 
Indicate this beaker as the MEDIUM COOLING bath.

Fill a third beaker about 2/3rds full with hot water (50°C - 60°C)
Indicate this beaker as the SLOW COOLING bath.
Each pair makes crystals form in three separate test tubes.

1. Using the funnels, carefully fill three test tubes half way with the saturated solution. 
2. Quickly add a few crystals of magnesium sulfate to each test tube.

3.  Place a stopper on one tube and shake gently for 5 seconds. 

4. Remove the stopper and place this test tube into the SLOW COOLING bath. 

5. Place a stopper on another test tube and shake gently for 5 seconds.
6. Remove stopper and place this test tube into the MEDIUM COOLING bath.

7.  Place a stopper on the last test tube and shake gently for 5 seconds.

8. Remove stopper and place this test tube into the RAPID COOLING bath.
9. Observe each of the solutions for about ten-fifteen minutes. Record what you observe. 
10. Return test tubes to rack and label each for further study. 

11. Clean up and return all lab equipment to the original condition and position.

Using a magnifying glass or microscope and a metric ruler, you will observe (and measure) your crystals again on Wednesday. You will use your observations and measurements to help you answer several questions about crystal growth. 
